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Z°ZŠ»ÑgZq-ZëZzg¢zg~%³ì�iâ:Š*ÐgZòìXŠzgZyÑgë ::::(Natural Numbers) 8888ZZZZ°°°°ZZZZŠŠŠŠ .1

z){Ð̈™D�XZyZ°ZŠÃLL8Z°ZŠóó»**xŠc*ŠHìXTÃZôm,~Æ£ 1,2,3,...... Z°ZŠc*yÎVÃ‰

ÃÑpÐ„J-zÝŠ}Mh�X N Ð̈™D�XZk† N ws

Zz6,ŠØ‰Z°ZŠÃ8Z°ZŠ»†ë�X

Z°ZŠ»Z(†T~ÓxµZzgt8Z°ZŠÆ´z{#Ì�áïƒ@*ìLL9Z°ZŠóó ::::(Integers) 9999ZZZZ°°°°ZZZZŠŠŠŠ .2

ÐªCÙ™D�X "Ic*" " BD�XÎ

µ9Z°ZŠÆ†~#Ã�áï™Šc*YñÂt»ïZ°ZŠBD�Xq ::::(Whole Numbers) »»»»ïïïïZZZZ°°°°ZZZZŠŠŠŠ .3

ÐªCÙ™D�: "W"

°Šë�X ~–Y@*ìXZk°ŠÃ**ê ˜V Z,Z°ZŠÎ ::::(Rational Numbers) ********êêêêZZZZ°°°°ZZZZŠŠŠŠ .4

ÐªCÙHY@*ìX "Q" ŠzâVÌZ°ZŠÆnZEwG‰�XZkZ°ZŠÆ†Ã Zzg ŒV

Zz Å̂~‘YD�˜V Z,Z°ZŠ�**ê7ƒDc*� ::::(Irrational Numbers) ))))********êêêêZZZZ°°°°ZZZZŠŠŠŠ .5

)**êZ°ZŠÅVB�X Zzg ŠzâV9Z°ZŠ�ó

Ð„™ä6,!*¹Zq-qÝƒ¤tBD�XªZ(°Š�Šz 2 Z,Z°ZŠXÃ ::::(Odd Numbers)þþþþ ¤¤¤¤ttttZZZZ°°°°ZZZZŠŠŠŠ .6

Ð‡.Þ„7ì¤t°ŠB@*ìX

Ð„™ä6,!*¹#ƒñ 2 Ðåîg6,„ƒYD�ª 2 Z,Z°ZŠ� ::::(Even Numbers)þþþþ ññññZZZZ°°°°ZZZZŠŠŠŠ .7

Z°ZŠBD�X

Z,Z°ZŠ�ZbZñ¢!~As7GYMhc*z„°ŠZipŠb¢!ƒÂZkÃ ::::(Prime Numbers)þþþþ GGGGŠŠŠŠZZZZ°°°°ZZZZŠŠŠŠ .8

GŠ°Šë�X

Z,Z°ZŠXÃZq-ÐiZZ+ZbZñ¢!~As™ÆªCÙHYYì ::::(Composite Numbers)þþþþ %%%%““““ZZZZ°°°°ZZZZŠŠŠŠ .9

%“Z°ZŠBD�X

Z,Z°ZŠ»�hX~ñ�ŠŠzâVZ°ZŠGŠƒD�ZzgZyÆ ::::(Twin Prime Numbers)þþþþ aaaazzzzZZZZVVVVGGGGŠŠŠŠZZZZ°°°°ZZZZŠŠŠŠ .10
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z){X 17ó19 ZkÆ´z{ 13ó11 ƒ@*ìXVwÆîg6, 2 Šgxy»�Ût

Z,Z°ZŠX~Zq-zÇZzgŠzuZWi~ƒZzgŠzâVÃ¦Å´#ÖÆ ::::Complex Numbers)þþþþ $$$$ÒÒÒÒ3333ýýýý
GGGGZZZZ°°°°ZZZZŠŠŠŠ .11

‚B�hŠc*YñA$ZkÃ$Ò3ý
GZ°ZŠë�X

Ç°Š ˜V6,
Wi~°Š

bÎZÑ]
µz[ë�X (1

°ŠTÃ¢[Šc*Yñ (2 °ŠTÐ¢[Šc*Yñ (1

Zy~ÐÃð7 (4 ŠzZ°ZŠ»qÝ¢[ (3

qÝ¢[ = Ÿg[ x ______ (2

Gztì (4 Gzt (3 µz[ (2 Ÿg[ (1

ƒÇX ___ Ð¢[Šc*YñÂqÝ¢[ 1 ËÌ°ŠÃ (3

Zy~ÐÃð7 (4 pŠz„°Š (3 0 (2 1 (1

Ð¢[Šc*YñÂZkÆŠZNY+$Zã#»ZŸ†ƒÇX 1000 ËÌ°ŠÃ (4

eg# (4 &# (3 Šz# (2 Zq-# (1

¬xm( x ){g`ë + _____ = ¬x (5

¬xm (4 !*¹ (3 ¦ (2 ¢[ (1

(6

8 (4 12 (3 202 (2 10 (1

(7

3 (4 1 (3 0 (2 10 (1

Ð‡.Þ„ƒ@*ìX _____ &|Z°ZŠ»qÝ¢[°Š (8

8 (4 6 (3 4 (2 5 (1

Ð7gZ7gZ„ƒÇX ____ ƒÂt°Š 8,6,4,2,0 Z¤/Ë°ŠÆZ»ð£x6, (9

5 (4 4 (3 3 (2 2 (1

ƒX '0' Ð‡.Þ„Zkz‰Üƒ@*ìZ#ZkÆZ»ðÆ£x6, _____ Zq-°Š (10

11 (4 10 (3 5 (2 2 (1
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ƒX ____ Zzg ____ Ð‡.Þ„Zkz‰ÜƒÇZ#ZkÆZ»ð£x6, 5 CÙ°Š (11

0 Zzg 5 (4 0 Zzg 4 (3 0 Zzg 3 (2 0 Zzg 2 (1

Ðåîg6,‡.Þ„ƒ@*{}X 3 Ðåîg6,„ƒA$z{°Š _____ Z¤/°ŠÆyÎV»ù· (12

5 (4 4 (3 3 (2 2 (1

ÐÌ7gZ7gZ„ƒÇX ____ Ð7gZ7gZ„ƒ@*ƒÂz{°Š 3 Zzg 2 Z¤/Zq-°Š (13

12 (4 8 (3 6 (2 2 (1

Ðåîg6,„ƒY@*ìX 9 Ðåîg6,„ƒÂz{°Š _____ Z¤/°ŠÆyÎV»ù· (14

8 (4 6 (3 3 (2 9 (1

ƒÂ¬xmZzg{g`ëb¢!BNÐZk°ŠÆ ___ ËÌ°Š»!*¹ (15

5 (4 2 (3 0 (2 1 (1

KEY qç]e^l

1 - 2 2 - 2 3 - 3 4 - 3 5 - 3 6 - 1 7 - 1 8 - 3 9 - 1 1 0 - 3

1 1 - 4 1 2 - 2 1 3 - 2 1 4 - 1 1 5 - 2

Prime Numbers and Composite Numbers GGGGŠŠŠŠZZZZ°°°°ZZZZŠŠŠŠZZZZzzzzgggg))))GGGGŠŠŠŠZZZZ°°°°ZZZZŠŠŠŠ
(c*) Zzgz{pŠƒVXGŠZ°ZŠBD�X 1 Z,Z°ZŠXÆZbZñ¢! (1

ÆËZzg°ŠÐ„:ƒDƒVGŠZ°ZŠBD� 1 Z,Z°ZŠ�ÎZñpŠZL°ŠÆZzg°Š

GŠZ°ZŠ�X�t�X 25 ÆŠgxy 100 Zzg 1 Z°ZŠ (2

2,3,5,7,11,13,17,19,23,29,31,37,41,43,47,53,59,61,67,71,73,79,83,89,97

ìX 2 Z�F,+GŠ°Š (3

zZuñGŠ°ŠìX 2 (4

Z(°Šì�:GŠìZzg:)GŠX 1 (5

GŠZ°ZŠ»W‚y§i-**ãgc*èŠZVLLZk,ZI
d-Ÿ

ø
G

óóäec*åZzgZk§jÃZk,ZI
d-£4ø

G
GÅí¹@*Y@*ìX (6

z){ 8ó6ó4 Z°ZŠBD�X‰ (Composite Numbers) Z,Z°ZŠ�GŠ7ƒD)GŠ (7

óÆÃðŠzuZ 1 Z°ZŠÅ�h~T~œub¢!ÎZñL (Relatively Prime) ZŸ°GŠZ°ZŠc*ëGŠZ°ZŠ (8

z){ 15,8  (ii) 3,2  (i) °Š:ƒZ,Z°ZŠZŸ°GŠZ°ZŠBD�X‰

ZŸ°GŠZ°ZŠÅ�h~~ŠzâVZ°ZŠGŠÌƒD�c*ŠzâVÌ)GŠXc*Zq-°ŠGŠZzgŠzuZ)GŠƒYìX (9

ƒazZVGŠZ°ZŠBD�X '2' Z+GŠZ°ZŠÅ�h~X»�Ût (Twin Primes) azZVGŠZ°ZŠ (10

z){ 17,19  (iv)  11,13  (iii)  3,5  (ii)  5,7  (i)

3 CEDM / TET 2024 Paper II / Maths



bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
?......... zZuñGŠ°Š (1

6 (4 2 (3 0 (2 4 (1

?...... ñGŠZ°ZŠÅ®ZŠ (2

3 (4 4 (3 1 (2 2 (1

z{°Š�GŠìZzg:)GŠX (3

4 (4 3 (3 2 (2 1 (1

ZŸ°GŠZ°ZŠÅ�h~ÅZq-VwX (4

30,32 (4 9,16 (3 2,8 (2 3,6 (1

fs~azZVGŠZ°ZŠÅ�h~Ã́ìX (5

31,37 (4 31,39 (3 31,29 (2 31,33 (1

fs~azZVGŠZ°ZŠÅ�h~7ìX (6

31,29 (4 19,17 (3 10,9 (2 7,5 (1

ƒÐgN*GŠ°ŠX (7

3 (4 0 (3 1 (2 2 (1

GŠZ°ZŠÃqÜ™ä»W‚y§ieäzZÑgc*èŠZV? (8

Zk,ZI
d-£4ø

G
G (4 gZâ” (3 ¸hZegt (2 EH (1

ÆŠgxyñ�ŠÓxGŠZ°ZŠ»ù· 20@*1 Z°ZŠ (9

77 (4 74 (3 72 (2 67 (1

»�ÛtƒB@*ìX 2 GŠZ°ZŠÅZ+�h~XÆŠgxy (10

8Z°ZŠ (4 azZVGŠZ°ZŠ (3 ëGŠZ°ZŠ (2 »ïZ°ZŠ (1

KEY qç]e^l

1 - 3 2 - 2 3 - 1 4 - 3 5 - 3 6 - 2 7 - 1 8 - 3 9 - 1 1 0 - 3

Multiples & Factors ZZZZDDDDssssZZZZzzzzggggZZZZbbbbZZZZññññ¢¢¢¢!!!!
bbbbÎÎÎÎZZZZÑÑÑÑ]]]]

ÆZbZñ¢!ƒD�X 18 (1

18 (4 3,6,18 (3 1,2,3,6,9,18 (2 1,2,3,6,18 (1

ÆÓxZDsBD�X 2 (2

ñZ°ZŠ (4 åZ°ZŠ (3 8Z°ZŠ (2 ¤tZ°ZŠ (1
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Æ)z~¤/z\úŠc*YnX 15 Zzg 18ó12 ¦™ä6,z{ 5 ]¥Å®ZŠe�²ZkÅŠg~ (3

170 (4 165 (3 180 (2 175 (1

Ðåîg6,„ƒ@*ìX 25 Zzg 21ó15 ¦™ä6,z{ 3 Z�F,+°ŠHƒÇT~ (4

522 (4 525 (3 501 (2 399 (1

»)qXZXx(HƒÇX 42,48 (5

8 (4 7 (3 6 (2 5 (1

»)fXZXx(HƒÇX 14,18,21 (6

18 (4 130 (3 126 (2 136 (1

{&nÆ%�@*̀ÐVnÆ%ÃZq-„wzZáe1V~½**eL 240{ó 180{ó 120 Zq-@*̀Æ0*k (7

ìZ,e"»(,}Ð(,ZwHƒÇX

120 (4 90 (3 60 (2 30 (1

ZyÆF,KMzZg)ZXxXn(Zzg)qXZXx(ƒVÂ G Zzg L ÃðŠz8Z°ZŠƒVZzg b Zzg a Z¤/ (8

(4 (3 (2 (1

ƒÂŠzuZ°ŠƒÇX 36 ìZ¤/Zq-°Š 6 Zzg)qXZXx( 180 »)fXZXx( 24 Zzg 12 (9

35 (4 30 (3 45 (2 40 (1

ƒÂŠzuZƒÇX 36 ìZ¤/Zq-°Š 6 Zzg)qXZXx( 180 ŠzZ°ZŠ»)fXZXx( (10

35 (4 30 (3 45 (2 40 (1

KEY qç]e^l

1 - 2 2 - 4 3 - 1 4 - 4 5 - 2 6 - 2 7 - 2 8 - 2 9 - 2 1 0 - 3

GGGGŠŠŠŠZZZZ°°°°ZZZZŠŠŠŠZZZZzzzzggggZZZZkkkkÆÆÆÆZZZZllllxxxx
Zzgz{pŠƒV)c*(Z,Z°ZŠ�ÎZñ 1 Z,Z°ZŠXÆZbZñ¢! ::::(Prime Numbers) GGGGŠŠŠŠZZZZ°°°°ZZZZŠŠŠŠ .1

ÆËZzg°ŠÐ„:ƒDƒVXGŠZ°ZŠBD�X 1  pŠZL°ŠÆZzg°Š
Z,Z°ZŠ�GŠ:ƒV)GŠZ°ZŠBD�X ::::(Composite Numbers) ))))GGGGŠŠŠŠZZZZ°°°°ZZZZŠŠŠŠ .2

ƒ@*ìXazZVGŠZ°ZŠBD 2 GŠZ°ZŠÅZ+�hc*VX»�Ût ::::(Twin Primes) aaaazzzzZZZZVVVVGGGGŠŠŠŠZZZZ°°°°ZZZZŠŠŠŠ .3

�X
z){X 13,11 (iii) 7,5 (ii) 5,3 (i) ‰

Z#ÃðŠzZ°ZŠ»œu :::: (Co-Primes (or) Relatively Primes) SSSSŸŸŸŸ°°°°GGGGŠŠŠŠZZZZ°°°°ZZZZŠŠŠŠ))))cccc****((((ëëëëGGGGŠŠŠŠZZZZ°°°°ZZZZŠŠŠŠ .4

Æ(7ƒ@*ƒÂZyZ°ZŠÅ�h~ÃZŸ°GŠZ°ZŠë�X 1 b¢!)ÎZñ
z){X 18 ó17 (iii) 2ó7 (ii) 2ó5 (i)‰
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ìX 2n ñ°ŠÅ¬x̂ .5

ìX 2n + 1 ¤tZ°ZŠÅ̂ .6

Ú†eþ³Äæq„…]ÖÛ†eþ³Ä

óZ»ðìX 1 Zq-%,Z»ðZq-Z(%,ìT»IL .7

Zq-°ŠÃZk°ŠÐ¢[Š¶6,�qÝ¢[ƒ@*ìz{»ï%,B@* ::::(Perfect Square) »»»»ïïïï%%%%,,,, .8

»ï%,�X 16 Zzg 9 ó4 ó ó ó ìX‰

ƒ»ï%,7ƒMhX 8 c*7ó3 ó2 Z,Z°ZŠXÆZ»ð£x6, .9

ƒXZk§bÆZ°ZŠ„»ï%,ƒMh�pt 9 c* 6 ó5 ó4 ó1 ó0 ZÏ§bZ,Z°ZŠXÆZ»ð£x6, .10

ƒX»ï%,ƒX 9 c*6 ó5 ó4 ó1 ó0 ¢zg~7�CÙz{°ŠTÆZ»ð£x6,
1321 ó121 z{Âì�ËL}ó]c*°ŠÃ¦Jc*Qt7,"6,Ìz„7,JYñÇX} Palindrome .11

z){X
Z¤/Zq-%,°ŠÃŠz)z~Z°ZŠÆqÝ¢[Æîg6,ªCÙHYñÂz{LbóZk ::::(Square root) ____....ggggZZZZÔÔÔÔ,,,, .12

%,°Š»_.gZÔ,BñÇX
ƒVÐX -2 Zzg 2 Æ_.gZÔ, 4 „ìZÏ§b 4 ŠzâV»%, -2 Zzg 2 .13

ZÏ§b .14

z){X           

§hVÐ¥xHYYìX (3) _.gZÔ,Ã .15

áZF,¤tZ°ZŠÅ̧&Æfg= (i)

ZbZñ¢!Æ§jÐ (ii)

„Æ§jÐ (iii)
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ÚÓþ³Ãþ³gæq„…]ÖÛÓÃg

UgppzZÑïƒ@*ìX 6 Zq-k kkkk:::: .16

qÝƒ@*ìª 8 %û¢[Š¶6, 3 Ã 2 »»»»ïïïïkkkkcccc****$$$$½½½½šššš----ööööEEEEZZZZ°°°°ZZZZŠŠŠŠ:::: .17

qÝƒ@*ìXª 27 %û¢[Š¶6, 3 Ã 3 ZÏ§b
»ïkc*$½š-öEZ°ZŠB@*ìX 27 Zzg 8 ŒV

%û¢[Š¶6,�qÝ¢[ƒ@*ìz{ŠØ‰°Š»$½š-öEZ°ZŠc*»ïkB@*ìX 3 Zq-°ŠÃZÏ°ŠÐ .18

ƒÇXYè  »k x .19

Ëñ°Š»kÌñ„ƒÇX .20

ZÏ§bË¤t°Š»kÌ¤t„ƒÇX .21

ƒÂkÌZq-„6,»ƒÇX 1 Z¤/Ë°Š~Z»ð»y$ .22

ËÌ°ŠÆZ»ð£x6,�y$ƒÇZk°ŠÆkÆZ»ð£x6,Ìz„y$ƒÇX .23

CUBE ROOTS q„…]ÖÛÓÃg

»X 2 _.gZÅ)½šïEB@*ì 8 ƒÂ 8 »k 2 Z¤/ .24

»X 4 _.gZÅ)½šïEƒ@*ì 64 ƒÂ 64 »k 4 Z¤/ .25

ÐªCÙ™D�X ëZÐ .26

Å´#Ö_.gZÅ)½šïEÅ´#ÖBCìX .27

ƒX A$ »_.gZÅ)½šïEBñÇXZ#� y Šzu}°Š x Ãð°Š .28

k ].gZÅ)½šïE .29

(Surd) ZZZZÞÞÞÞ
z,̧]Æ»**ê°Š7ìA$ n Zq-µ**ê°Šì1 a Zq-µå°ŠÐZq-Ð(,ZìZzg n Z¤/ .1

zZV_.gZÞB@*ìX n » a gûƒÇXc*¿U n ~ c*
ÃZ‚kÅ̧]c*gû¹Y@*ìX Ã̧]úÅ´#Öë�Zzg _.g~0*ñYäzZáZ‚kZzg .2

z){ZÞÅZlx�X ó ó .3
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ZÞÅ̂ì ¸]úð̂ƒÂ Z¤/ .4

åZ°ZŠ�X b Zzg a Ð¢[Šc*Y@*ìX˜V Ã ©úÃ$‹¨é EGäÆn .5

Zq-**ê°ŠìX Zq-8°Šìp»ï%,ìA$ n Z¤/ .6

**êZ°ZŠƒVÐX Zzg ó Zq-)**ê°ŠìA$ s Zq-**ê°Šì q Z¤/ .7

.8

.9

.10

.11

.12

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
8°ŠÃZkZôm,~wsÐªCÙHY@*ìX .1

Q (4) W (3) Z (2) N (1)

åZ°ZŠÃZôm,~ÆZkws{ÐªCÙHY@*ìX .2

Q (4) W (3) Z (2) N (1)

ZWF,+8°Š .3

z�Š7g‚r (4) −1 (3) 1 (2) 0 (1)

Z�F,+8°Š .4

z�Š7g‚r (4) −1 (3) 1 (2) 0 (1)

Z�F,+å°Š .5

z�Š7g‚r (4) −1 (3) 1 (2) 0 (1)

ZWF,+å°Š .6

z�Š7g‚r (4) −1 (3) 1 (2) 0 (1)

Z�F,+9°Š .7

z�Š7g‚r (4) −1 (3) 1 (2) 0 (1)

z{°Š�:µìZzg:t .8

z�Š7g‚r (4) −1 (3) 1 (2) 0 (1)

**êZ°ZŠÃªCÙHY@*ì .9

W (4) Ζ (3) N (2) Q (1)
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Zq-°Šì 2.333 ...... .10

å°Š (4) )**ê°Š (3) **ê°Š (2) Z(g~°Š (1)

Zq-°Šì 1.4142135624 .....  °Š .11

å°Š (4) )**ê°Š (3) **ê°Š (2) Z(g~°Š (1)

~Šzge$Hì 5.333 ..... .12

0 (4) 1 (3) 2 (2) 3 (1)

9Z°ZŠÅZk¦Ãë�X 9Z°ZŠƒVÂ b Zzg a Z¤/ .13
$¨Ó4-

ö
GG

GE{¤ (4) ˆiò{¤ (3) Z_Og~{¤ (2) ÈÙ{¤ (1)

¿̧¹Æ
**êZ°ZŠ~t{¤70*ðYC .14
$¨Ó4-

ö
GG

GE{¤ (4) ˆiò{¤ (3) Z_Og~{¤ (2) ÈÙ{¤ (1)

øDfs~GŠ°Šì .15

69 (4) 2 (3) 39 (2) 1 (1)

Zk,ZI
]4-£4ø
GGEÅíÐZyZ°ZŠÃ¥xHY@*ì .16

azZVGŠZ°ZŠ (4) )GŠZ°ZŠ (3) GŠZ°ZŠ (2) **êZ°ZŠ (1)

øDfs~z{°Š�GŠìZzg:)GŠ .17

5 (4) 2 (3) 1 (2) 0 (1)

ñGŠZ°ZŠÅ®ZŠƒCì .18

5 (4) 2 (3) 1 (2) 0 (1)

fs~)GŠ°Š7ì .19

2 (4) 12 (3) 15 (2) 14 (1)

ÆŠgxy)GŠZ°ZŠÅ®ZŠƒCì 100 Zzg 1 .20

75 (4) 74 (3) 73 (2) 25 (1)

fs~azZVGŠZ°ZŠÅVwì .21

5,13 (4) 13,11 (3) 2,3 (2) 7,11 (1)

ZŸ°GŠZ°ZŠÅZq-Vw .22

2,4 (4) 8,15 (3) 17,34 (2) 8,4 (1)

fs~ŠzyÏ°Šì .23

(4) (3) (2) (1)

øDfs~»ï%,ì .24

7868 (4) 1442 (3) 3906 (2) 4356 (1)

ffs~Ã̈K°Š»ï%,7ƒY .25

13689 (4) 48782 (3) 309136 (2) 12544 (1)
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ËÌßg]~»ï%,7ƒYXZkÅzz 6082 .26

ì2 Z»ðÆ£x6, (4) ì6 Z»ðÆ£x6, (3) Zq-å°Šì (2) Zq-ñ°Šì (1)

B@*ì 4567654 °Š .27

)**ê°Š (4) Zq-îs°Š (3) YŠzð°Š (2) PALINDROME (1)

»È PALINDROME .28

yÎVÃZce6,Ì°Š~Ãð�Ût:Mñ (2) ‚]yÏ°Š (1)

yÎVÃZce6,°ŠÅŠg~¶ƒYñ (4) yÎVÃZce6,°ŠÅŠg~ZŸ†ƒYñ (3)

»_.gZÔ,áZF,¤tZ°ZŠÅ̧&Æfg=¥x™**ƒÂÄ%Zi…/õJ™**ƒÇ .29

7 (4) 5 (3) 3 (2) 1 (1)

»_.gZÔ, .30

32 (4) 30 (3) 28 (2) 22 (1)

»_.gZÔ,ƒ$Ëì øDfsÅÃ́{à( .31

__ __ __ 6 (4) __ __ __ 8 (3) __ __ __ 2 (2) __ __ __ 4 (1)

Ã¢[Š¶6,z{»ï%,0Yñ 720 z{Z�F,+°ŠTÐ .32

6 (4) 5 (3) 4 (2) 3 (1)

Íḡ;ðZjw»à¾y©gM!*ŠÅgziZ:ÅZÔ~CÙ»Ý~æCYƒD�Zã„»ÝZÔ~ƒD .33

ƒÂCÙ»Ý~ñ�ŠCYÅ®ZŠƒÏ 529 �Z¤/CYÅ]®ZŠ
12 (4) 23 (3) 22 (2) 21 (1)

.34

6.3 (4) 7.7 (3) 71 (2) 7.3 (1)

7Š}$YD�XCÙ&~Z�ÛZb 5 7Š}%¹8zõ O6,Î**eSìXZ(™ä6, 230 Z�ÛZbZL!*r~ .35

ÆÎñ‰7ŠzVÅ®ZŠ
25 (4) 20 (3) 15 (2) 10 (1)

ÅZ�F,+Šg .36

9.0553851.. (4) 9.16515.. (3) 9.0553851.. (2) 9.2736184.. (1)

^~ÄkZEwG‰�X .37

16 (4) 24 (3) 8 (2) 12 (1)

Ë°ŠÃZÏ°ŠÐ&%û¢[Š¶6,qÝƒ@*ì .38

k°Š (4) 3x (3) (2) %,°Š (1)

fs~Zq-»ïkì .39

1296 (4) 125 (3) 16 (2) 81 (1)

fs~»ïk7ì .40

(4) 64 (3) 216 (2) 1296 (1)
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Ëñ°Š»kåƒ@*ì .41

t°Š (4) ñ°Š (3) GŠ°Š (2) ¤t°Š (1)

Ët°Š»kåƒ@*ì .42

8°Š (4) å°Š (3) µ°Š (2) t°Š (1)

ÆŠgxy$½š3ðEVÅ®ZŠ? 100 Zzg 1 .43

5 (4) 3 (3) 6 (2) 10 (1)

ÆŠgxyƒÐ(,Zk°Š? 100 Zzg 1 .44

27 (4) 81 (3) 64 (2) 96 (1)

ÆŠgxyƒÐ(,Zk°Š? 1000 Zzg 1 .45

512 (4) 991 (3) 729 (2) 1000 (1)

ÆŠgxyk°ŠÅ®ZŠ? 100 Zzg 1 .46

10 (4) 8 (3) 9 (2) 7 (1)

ÆŠgxytkZ°ZŠƒD� 50 Zzg 1 .47

8,27,49 (4) 8,27,36 (3) 8,27 (2) 1,8,27 (1)

Ã¢[Š¶6,qÝ¢[»ïk0Y@*ì 2560 z{Z�F,+°ŠTÐ .48

6 (4) 10 (3) 25 (2) 5 (1)

t́#ÖBCì .49

»_.g 2 (4) »_.g 3 (3) _.gZÅ)½šïE (2) _.gZÔ, (1)

»_.gZÅ)½šïEƒ@*ì 42875 .50

25 (4) 45 (3) 35 (2) 34 (1)

.51

21 (4) 23 (3) 24 (2) 22 (1)

ŠzyÏ°Š�%,ZzgkŠzâVƒ .52

100 (4) 64 (3) 27 (2) 36 (1)

KEY qç]e^l

1-1 2-3 3-4 4-2 5-1 6-4 7-4 8-1 9-1 10-2

11-3 12-1 13-1 14-3 15-3 16-2 17-2 18-2 19-4 20-2

21-3 22-3 23-2 24-1 25-3 26-4 27-1 28-2 29-4 30-1

31-4 32-3 33-3 34-1 35-4 36-1 37-2 38-4 39-3 40-1

41-3 42-1 43-3 44-2 45-2 46-3 47-2 48-2 49-2 50-2

51-1 52-3
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(Pythagorean Triplets) ¢¢¢¢44445555éééé
EEEE

GGGG
IIII¨̈̈̈ggggOOOOZZZZ°°°°ZZZZŠŠŠŠ

1) 3, 4, 5

2) 6, 8 , 10

3) 9, 12, 15

4) 12, 16, 20

5) 15, 20 , 25

6) 18, 24, 30

7) 21, 28, 35

8) 24, 32, 40

9) 27, 36, 45

10) 30, 40, 50

11) 33, 44, 55

12) 36, 48, 65

13) 39, 52, 70

14) 42, 56, 70

15) 45, 60, 75

16) 48, 64, 80

17) 51, 68, 85

18) 54, 72, 90

19) 57, 76, 95

20) 60, 80, 100

21) 63, 84, 105

22) 66, 88, 110

23) 69, 92, 115

24) 72, 96, 120

25) 75, 100, 125

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
qgzfs~tZq-¢45é E

G
I¨gOZ°ZŠ� .1

6, 8, 9 (4) 3, 4, 6 (3) 9, 12, 15 (2) 9, 12, 14 (1)

�A$ŠZ°ŠƒÇ 12, 16 Z¤/¢45é E
G
I¨gO&Z°ZŠ~ŠzZ°ZŠ .2

36 (4) 25 (3) 19 (2) 20 (1)

ZyZ°ZŠÃ‡ìZ²Zzt[ÆnZ»ðÆîg6,ZEwHY@*ì .3

3, 4, 5 (4) 15, 20, 25 (3) 9, 12, 15 (2) 6, 8, 10 (1)

¢45é
E

G
I¨gOZ°ZŠZk[Æn™ŠtƒD� .4

‡ìZ²Zzt[ (2) )z~ZÑHq[ (1)

ZZÑHq[ (4) )z~Z—:‡ìZ²Zzt[ (3)

ÅYCìXZ¤/ŠÎZV¢45é E
G
I¨gOZ°ZŠqÝ™äÆn (3, 4, 5) ¢45é

E
G
I¨gOZ°ZŠÃqÝ™äÆnZ»ð .5

Ð¢[Š¶6,qÝƒäzZáZ°ZŠ 10

Ãð7 (4) 27, 36, 45 (3) 50, 40, 30 (2) 30,40,50 (1)

KEY qç]e^l

1-1 2-3 3-4 4-2 5-1 6-4 7-4 8-1 9-1 10-2
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(FRACTIONS) ããããgggg
ZZZZëëëëïïïï]]]]::::

Ë—ÆZq-ÐÁ{ÃZk»Ÿë�X (1

Ÿ~Zz6,~°ŠÑgà{Zzg"°Š©úB@*ìX (2

©úB@*ìX 3 Ñgà{Zzg 2~ (3

B@*ìX Zq-å—Ãeg)z~”V~„™ä6,Zk»CÙzZq-aåðc* (4

Zq-å—Šz)z~”V~„™,ÂCÙzWŠJzB@*ìX (5

:ãg�)z~©úgnpƒV7V)x/(ãgBD�X‰ (Like fractions) 7Vãg (6

ãg�)z~©ú7gnp�))z~ãgBD�‰ :(Unlike fractions) )7Vãg (7

z){ Ÿ~Ñgà{©úÐgN*ƒÂz{ŸzZZ#BCì‰ :(Proper fraction) zZZ#Ÿ (8

Ÿ~Ñgà{©úÐ(,ZƒÂz{Ÿ)zZZ#ŸBCì‰ :(Improper fraction) )zZZ#Ÿ (9

ÐÁƒCìX '1' zZZ#ŸÅŠgå (10

Æ',Z',c*ZkÐ(,~ƒCìX '1' )zZZ#ŸÅŠg (11

Zq-9°ŠZzgZq-zZZ#ŸÆ‘oZ°ZŠÃLL%“ãgóóë� :(Compound fractions) %“ãg (12

z){ ‰

Ðic*Š{ƒCìX '1' %“ãgÅŠg (13

Z¤/ËÆÑgà{Zzg©úÃZq-„°ŠÐ¢[c*„HYñÂqÝ :(Equivalent fraction) çŠwŸ (14

   (ii)   (i) ƒäzZàŠ~ˆŸ»çŠwŸBCìXVw:

ÆX çŠwãg� Zzg  

Z¤/ŸÆÑgà{Zzg©ú~œub¢!ñ�Š:ƒÂtŸZ�F,+Ÿ :(Lowest fraction) Z�F,+Ÿ (15

BCìX

ãgÆÑgàzV»ù·     = xËãg»ù· (16

œu©ú
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ãgÆÑgàzV»�Ût = xËãg»�Ût)¸&( (17

œu©ú
Z+Ÿ�Š~ˆŸÆÑgà{©úÃ!*ëps™ä6,qÝƒCì« :(Multiple Inverse) ¢!wk (18

Ÿ»¢!wkBCìX

z){ƒD�Z(g~ãg 1000ó100ó10..... ãgXÆ©ú :(Decimal fractions) Z(g~ãg (19

BD�X

Zq-Z(g~°Š~Z(gtÆ!*NY+$zZÑ°Šó»ï°Š~zZzgŠZNY+$zZÑ°ŠZ(gc*ðzB@*ìX (20

Z(gc*ð{~ZkÆŠZNY+$Ä„#»ZŸ†YV:HYñZkÅŠg~Ãðp~7ƒCX (21

ÐÁƒ@*ìX '1' Zq-°Š»Z(gc*ðzå (22

Ð„HYñÂZ(gt»£xZ(g~Æ!*NY+$Zã„£x 10ó100ó1000....... Z#ËZ(g~°ŠÃ (23

WÐ(,kìæ#„Š¶zZàlZg~�X

Ð¢[Šc*YñÂZ(gt»£xZ(g~ŸÆŠZNY+$Zã„ 10.....ó100ó1000 Z#ËZ(g~°ŠÃ (24

£xWÐ(,kìæ#¢[Š¶zZàlZg~ƒX

Æ)z~ƒÏX '1' Ÿ~Z¤/Ñgà{Zzg©ú)z~ƒVA$ZkÅŠg (25

‚g~Š*ÃLLZ(gtÆZÖgóóÐgzÙk™zZäzZÑoyz*yìX (26

bÎZÑ]
Å)z~ŸìX (1

(4 (3 (2 (1

Â{à~°ŠƒÇX  =  (2

3 (4 10 (3 5 (2 4 (1

ƒÂ{à~°ŠƒÇX  = (3

30 (4 17 (3 6 (2 15 (1

(4

(4 (3 (2 (1

(5

(4 (3 (2 (1
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(6

(4 (3 (2 (1

(7

(4 (3 (2 (1

%“ŸÅ)zZZ#ŸƒÏX  (8

(4 (3 (2 (1

ÅZ�F,+̂ìX Ÿ (9

(4 (3 (2 (1

~(,~ŸìX ó ó (10

(4 (3 (2 (1

Å(,fƒðF,KMX ó ó ó ó (11

ùŠ~F,KM = (2 ùŠ~F,KM = (1

ù~F,KM = (4 ùŠ~F,KM = (3

? (12

(4 (3 (2 (1

? (13

(4 (3 (2 (1

(14

(4 (3 (2 (1

? (15

(4 (3 (2 (1
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~(,~ŸìX (16

Zy~ÐÃð7 (4 (3 (2 (1

(17

(4 (3 (2 (1

(18

0.7 (4 (3 (2 (1

(19

(4 (3 (2 (1

)z~ìX 123.456 (20

(2 (1

Zy~ÐÃð7 (4 (3

)z~ìX 7.0707 (21

(4 (3 (2 (1

)z~ìX (22

555 (4 5.55 (3 0.555 (2 55.5 (1

)z~ƒÇX 6.007 (23

(4 (3 (2 (1

~ƒÐ(,~ŠgìX 0.23ó0.34ó0.56ó0.78 (24º

0.23 (4 0.34 (3 0.56 (2 0.78 (1

)z~ìX (25

46256.73 (4 462567.3 (3 4625.673 (2 46.25673 (1

Ÿ�&XaåðÃªCÙ™CìX (26

0 (4 2/4 (3 3/4 (2 1/4 (1
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tÃ́ãgì? ó ó (27

)zZZ#ãg (4) zZZ#ãg (3) )7Vãg (2) 7Vãg (1)

Zy~)7VãgÅVwtìX (28

(4) (3) (2) (1)

Ÿ~Z¤/Ñgà{Zzg©ú)z~ƒÂZkŸÅŠgƒÏX (29

2 (4) Æ)z~ 1 (3) ÐÁ 1 (2) Ðic*Š{ 1 (1)

¾ŸÃªCÙ™@*ìX '0' °Š (20

)zZZ#Ÿ (4) zZZ#Ÿ (3) %“Ÿ (2) #Ÿ (1)

Ã%“Ÿ~As™ä6,?  (31

(4) (3) (2) (1)

fs~ZkŸÃªCÙ™@*ì?  (32

7Vãg (4) %“Ÿ (3) )zZZ#Ÿ (2) zZZ#Ÿ (1)

Š~ˆãg¾ÃªCÙ™Cì (33

ŠzâV 3 Zzg 2 (4) çŠwãg (3) )7Vãg (2) 7Vãg (1)

ƒX 15 ÅçŠwŸHƒÏT»©ú  (34

(4) (3) (2) (1)

ÃZ�F,+̂~ªCÙÙX  (35

(4) (3) (2) (1)

fsÅãgÅ�h-V~çŠwŸÅ¶K0+„ÙX (36

(4) (3) (2) (1)

¤/ZxZÐãgÅZ�F,+̂~ªCÙ™ä6,qÝƒ@*ìX 250 Zq-³¤/Zx~ (37

(4) (3) (2) (1)

Ã¿™ä6,�Z[qÝƒÇ?  (38

(4) (3) (2) (1)
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Ã¿™ä6,qÝƒÇ?  (39

(4) (3) (2) (1)

¢aÑÑg0»U6,g0»Hz!*¹g{Y¨? ¢aÑÑg0~Ð 10 Zq- (40

(4) (3) (2) (1)

[RV~ð”{Ã,HƒÇ? ú¢a»Ã,ð™CìA$»g» Zq-»gZq-]~ (41

180 (4) (3) (2) (1)

 = ? (42

70 (4) 60 (3) 40 (2) 35 (1)

ÃSzZàg¶ D Ã„HYñÂ D Zzg!*¹z Ã Cz Ã Bzó Ã A gzkV~Ð 40,000 (43

HƒÏ?
gz9 6,000 (4) gz9 8,000 (3) gz9 4000 (2) gz9 24,000 (1)

¢aÆÄ•}–KYMh�? ¢aEŠJÐ~ 15 (44

8 (4) 6 (3) 4 (2) 2 (1)

Ããg¬x~ps™ä6,qÝƒ@*ìX 6.028 (45

(4) (3) (2) (1)

ÃZ(gc*ð̂~ps™ä6,qÝƒ@*ìX (46

(4) (3) (2) (1)

?= (47

0.48 (4) 0.048 (3) 0.0048 (2) 0.00048 (1)

»¢!wkìX 4 (48

(4) (3) 0 (2) -4 (1)

ÅŠg? (49

(4) (3) (2) (1)
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KEY qç]e^l

1-2 2-2 3-3 4-2 5-1 6-3 7-4 8-4 9-2 10-1

11-1 12-2 13-3 14-3 15-1 16-3 17-4 18-1 19-1 20-3

21-3 22-3 23-3 24-1 25-3 26-2 27-1 28-2 29-3 30-3

31-4 32-3 33-4 34-1 35-4 36-2 37-3 38-1 39-2 40-2

41-2 42-4 43-2 44-3 45-1 46-2 47-2 48-3 49-3

ó ó ó ‰ zzzzZZZZZZZZ####ŸŸŸŸ»»»»¦¦¦¦kkkk,,,,~~~~ZZZZÖÖÖÖgggg::::

z){z){ ó ó ó )zZZ#Ÿ»¦k,~ZÖg:‰ /

+

+

  +

      +    +          
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ó ó ‰ %%%%““““ããããgggg:::: /

+

+ + + + +

+ + + +

ããããgggg°°°°ŠŠŠŠ~~~~ââââ6666,,,, /

ó ó ó  ‰ zzzzZZZZZZZZ####ããããgggg::::

−1 0 1 2

−1 0 1 2 3

−1 0  1 2

−1 0 2
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óóóó óóóó ))))zzzzZZZZZZZZ####ŸŸŸŸ /

ó ó %%%%““““ŸŸŸŸ:::: /

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ÅŸ~̂¦k,6,Zk§bƒÏ (1

tÓx (4) (3) (2) (1)

−1 0 1 2    3 4 5

−1 0 2    3 4 5

−1 0 1    2    3

                  

−1 0   1   2 3

                   

−1 0 1 2 3 4 5 6

−1  0  1 2 3  4 5 6 7 8
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ÅŸ~̂tì (2

tÓx (4) (3) (2) (1)

ÅŸ~̂tì (3

(2) (1)

ŠzâV B  Zzg A (4) e7 (3)

ÅŸ~̂~‚tŠZg{� (4

(2) (1)

ŠzâV C  Zzg A (4) (3)

»‚tŠZgzZk§bƒÇ (5

(2) (1)

ŠzâV B  Zzg A (4) e7 (3)

°Š~â6,ŒVzZµì (6

(2) (1)

e7 (4) (3)

−1                0 1−1   0           1 2

−1 0    1
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°Š~â6,ŒVzZµì (7

(2) (1)

ŠzâV B  Zzg A (4) e7 (3)

°Š~â6,tì (8

(2) (1)

ŠzâV B  Zzg A (4) e7 (3)

°Š~â6,tì (9

(2) (1)

ŠzâV B  Zzg A (4) e7 (3)

°Š~â6,tì (10

(2) (1)

ŠzâV B  Zzg A (4) e7 (3)

KEY qç]e^l

1-4 2-3 3-1 4-4 5-2 6-1 7-2 8-4 9-1 10-1

(Real Numbers) ÇÇÇÇZZZZ°°°°ZZZZŠŠŠŠ
ZZZZëëëëïïïï]]]]::::

8Z°ZŠ»†  -1

åZ°ZŠ»† -2

9Z°ZŠ»† -3

**êZ°ZŠ»† -4

 0           1    20   1   2

−1    0           1         20   1   2

−1  0           1    20   1   2

5               60   1   2
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Å̂~‘YäzZáZ°ZŠ**êZ°ZŠBD�X -5

ÐªCÙHY@*ìX Q' Å̂~:‘YäzZáZ°ZŠ)**êZ°ZŠBD�XZzgZÐ -6

ÐªCÙHY@*ìX R **êZ°ZŠZzg)**êZ°ZŠ»Z)qÇZ°ZŠ»†B@*ìZzgZÐ -7

Z+Z(gt�}6,»ƒYCì−Z(gtBCìX -8

ÐªCÙHY@*ìX Q' Å̂~:‘YäzZáZ°ZŠ)**êZ°ZŠBD�XZzgZÐ -6

ÐªCÙHY@*ìX R **êZ°ZŠZzg)**êZ°ZŠ»Z)qÇZ°ZŠ»†B@*ìZzgZÐ -7

Z+Z(gt�}6,»ƒYCì−Z(gtBCìX -8

z){ (iii) (ii)   (i) ‰

BC�‰  Z+Z(gtT»ŸÑpÐ„J-Yg~gLì)−Z(gtc*áZàZ(gt -9

(ii) (i)  

Z(gtÆËz~Zq-y$c*Zq-ÐiZh+yÐZq-„F,KM~(g0*ñYNÂƒZg~{ÃLLŠzgóóZzgƒZg~ -10

ë�X Periodicity ”VÆyÎVÅ®ZŠÃŠzge$

ZkÆ',Üs¼Z(g~°ŠZ,Ì��−ƒD�Zzg:„)−ZzgZyÆZ(g~{Ãð{mzäÆƒÌ -11

Å̂~ªCÙ7HYYXZy„Z°ZŠÃ)**êZ°ZŠë�X p/q Mh�Zzg7ÌXZyZ(g~Z°ZŠÃ
z){)**êZ°ZŠÅ 4.5671230145......... Zzg 1.23 234 2345 23456 ......... Z(g~Z°ZŠ‰ -12

VB�X

bÎZÑ]
ÈÙ{¤äp„ZkÃL~ñ�ŠƒCìX -1

**êZ°ZŠ»ÃL (4) 9Z°ZŠ»ÃL (3) åZ°ZŠ»ÃL (2) 8Z°ZŠ»ÃL (1)
$¨Ó4-

ö
GG

GE{¤äp̧&¾ÃL~ñ�ŠƒCìX -2

Ë~Ì7 (4) 9Z°ZŠ»ÃL (3) åZ°ZŠ»ÃL (2) 8Z°ZŠ»ÃL (1)

äp̧&
$©o-+

ö

GG
G{¤¾ÃL~ñ�ŠƒCìX -3

Zy~ÐÃð7 (4) åZ°ZŠ»ÃL (3) 9Z°ZŠ»ÃL (2) 8Z°ZŠ»ÃL (1)

¤tZ°ZŠÅ¬x)zZ] -4

(4) (3) (2) (1)

ñZ°ZŠÅ¬x)zZ] -5

(4) (3) (2) (1)
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ÆŠgxyGŠZ°ZŠÅ®ZŠ 100@*1 -6

15 (4) 33 (3) 27 (2) 25 (1)

ÆŠgxyazZVGŠZ°ZŠ»�hìX 50@*40 -7

49,32 (4) 41,47 (3) 43,47 (2) 43,41 (1)

Æ´z{ŠzuZ:ƒÂZyÃë�X 1 ŠzZ°ZŠ»b¢! -8

ñZ°ZŠ (4) ZŸ°GŠZ°ZŠ (3) azZVGŠZ°ZŠ (2) GŠZ°ZŠ (1)

Ð„ƒäzZÑ°ŠìX 4 -9

235019 (4) 235008 (3) 235002 (2) 235609 (1)

Ð„ƒäzZÑ°ŠìX 3 ZyZ°ZŠ~ -10

53504 (4) 53503 (3) 53502 (2) 53501 (1)

Ð„ƒäzZÑ°ŠìX 8 ZyZ°ZŠ~ -11

25225 (4) 25120 (3) 25124 (2) 23624 (1)

Ð„ƒÇX 9 t°Š -12

25532 (4) 25451 (3) 25344 (2) 25343 (1)

Ð„ƒÇX 11 Ã̈K°Š -13

32804 (4) 324800 (3) 320480 (2) 320408 (1)

Ãë�X -14

pÐ„Z(gt (4) áZàZ(gt (3) ÑpÐ„Z(gt (2) Z(gt (1)

)pÐ„ó)ƒZg~Z(g~Z°ZŠÃë�X -15

GŠZ°ZŠ (4) $Ò3ý
GZ°ZŠ (3) )**êZ°ZŠ (2) **êZ°ZŠ (1)

»_.gZÔ,ƒÇX  -16

17 (4) 21 (3) 11 (2) 19 (1)

»_.gZÔ,ƒÇX -17

125i (4) 125 (3) 25i (2) 25 (1)

ÅZ(gtìX  -18

)**ê (4) )áZà (3) )−Z(gt (2) −Z(gt (1)

ÅÇ7ƒÏX -19

(4) 7 (3) -7 (2) +7 (1)
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fs~Šc*ŠHÃ̈K°Š)**êìX -20

(4) (3) (2) (1)

Ã̈K°ŠìX 0.121321432.......... Z(g~°Š -21

å°Š (4) )**ê (3) 8°Š (2) **ê°Š (1)

~ŠzgHìX Z(g~°Š -22

4.6 (4) 6 (3) 4 (2) 1 (1)

ÅŠzge$HìX Z(g~°Š -23

123 (4) 23 (3) 2 (2) 1 (1)

ƒÂ!*r~Šg½VÅ 961 Zq-!*r~æWxÆŠg|#�CÙZq-Šg|#6,Zã„V�Z¤/]]VÅ®ZŠ -24

®ZŠƒÏX
37 (4) 35 (3) 33 (2) 31 (1)

Å̂~ªCÙ™ä6, p/qÃ -25

1.2131313....... (4) (3) (2) (1)

ÈÙ{¤äp̧&ZkÃL~ñ�ŠƒCìX    26

$Ò3ý
GZ°ZŠ»ÃL (4) 9Z°ZŠ»ÃL (3) åZ°ZŠ»ÃL (2) 8Z°ZŠ»ÃL (1)

KEY qç]e^l
1-4 2-4 3-2 4-1 5-2 6-1 7-1 8-3 9-3 10-3

11-3 12-2 13-1 14-3 15-2 16-3 17-2 18-2 19-3 20-3

21-3 22-3 23-2 24-1 25-2 26-1

¸̧̧̧]]]]úúúúZZZZzzzzgggģ̧̧̧''''
(Exponents & Powers)

¸̧̧̧]]]]úúúúÆÆÆÆ̧̧̧̧ZZZZ2222::::XXXX
(iii) (ii)  (i)

(vi) (v) (iv)

)c*( (vii)

bÎZÑ]
ÅŠgìX ~ )zZ] .1

0 (4) 6 (3) +2 (2) -2 (1)
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ÅŠgìX A$ .2

-36 (4) -4 (3) 36 (2) 4 (1)

ÅŠgìX .3

(4) (3) (2) (1)

iƒÇX » .4

(4) (3) (2) (1)

Mg0»#ìX .5

(4) (3) -a (2) a (1)

ÅŠgìX ó .6

-2 (4) 1 (3) 8 (2) -8 (1)

ÅŠgìX A$ .7

(4) (3) 5 (2) -5 (1)

ÅŠgìX A$ .8

0 (4) -2 (3) 1 (2) -1 (1)

ÅŠgìX A$ .9

25 (4) (3) 4 (2) 15 (1)

ÅŠgìX A$ .10

(4) (3) (2) (1)

Zq-gc*MC]c*Â™ŠtƒÇc*»f[ƒÇpŠzâV7B@*X .11

**)zZ] (4) Òy (3) î] (2) )zZ] (1)

qÝƒ@*ìZk»„gC¦ƒÇX 10 ~Ë°ŠÃ¦™äÐ 4 .12

(4) (3) (2) (1)

»ŠgzìX .13

4 (4) 3 (3) 2 (2) 1 (1)

ÅŠgìX A$ ó Z¤/ .14

16 (4) 25 (3) 10 (2) 13 (1)

Mg0»#ìX  .15

(4) (3) (2) (1)

Zq-8°ŠìÂZk**)zZ]» ~ Z¤/**)zZ] .16

&i� (4) Šziì (3) Zq-iì (2) Ãði7 (1)
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ƒ ÅŠgZ#� Mg0 .17

1 (4) (3) (2) 0 (1)

~Zg»yÅ®ZŠìX .18

4 (4) 3 (3) 2 (2) 1 (1)

»¿  .19

(4) (3) (2) (1)

ƒ@*°ŠHƒÇX 26 ¦HYñÂ 6 Z¤/Ë°ŠÆŠzu~ .20

12 (4) 16 (3) 20 (2) 10 (1)

ìZ°ZŠHìX 33 &|Z°ZŠ»ù· .21

(4) (3) (2) (1)

�ÂZyÅŠg~ƒÏX Zzg Zq-â�6,Šz|iZzñ .22

100,80 (4) 95,85 (3) 70,110 (2) 90,90 (1)

!*\Å/dWÅ/Å&kHìóZ¤/ZyÆ/zV»ù·‚wƒÂ!*\Å/ƒÏX .23

‚w 15 (4) ‚w 30 (3) ‚w 60 (2) ‚w 20 (1)

ÅŠgƒÏX 6, .24

27 (4) 12 (3) 7 (2) 15 (1)

ÅŠgƒÏX Â .25

2 (4) 5 (3) 3 (2) 6 (1)

ÅŠg ƒÂ  .26

12 (4) 9 (3) 8 (2) 6 (1)

ÅŠg .27

0 (4) 2 (3) 1 (2) (1)

»B@*ìX Y ó100~ .28

ƒ~„g] (4) o (3) °Š~¢d$ (2) w°¢d$ (1)

»B@*ìX 100óY~ .29

ƒ~„g] (4) o (3) °Š~¢d$ (2) w°¢d$ (1)

ë�X __________Ã a ~ .30

Zy~Ãð7 (4) ¸]ú (3) ¸] (2) Z‚k (1)
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B@*ìX _________n~ .31

Zy~Ãð7 (4) ¸]ú (3) ¸] (2) Z‚k (1)

»¢d$HìX ~ .32

(4) (3) -1 (2) 1 (1)

Å̧]úð̂ .33

(4) (3) (2) (1)

fs~{g`ëÅ̧]£ë�X .34

(4) (3) (2) (1)

¸ÂVÅqÝ„fs~Ð¾Ÿ‚Ãë�X .35

Zy~Ãð7 (4) (3) (2) (1)

ÅŠgì? .36

0 (4) 2 (3) -1 (2) 1 (1)

¥xÙ² m .37

0 (4) 2 (3) -1 (2) 1 (1)

ÅŠgHƒÏX .38

0 (4) 2 (3) -1 (2) 1 (1)

.39

0 (4) 2 (3) -1 (2) 1 (1)

ÅŠg? ƒÂ .40

(4) (3) (2) (1)

KEY qç]e^l

1-1 2-2 3-2 4-4 5-1 6-3 7-2 8-2 9-2 10-2

11-3 12-1 13-3 14-3 15-1 16-4 17-2 18-1 19-3 20-1

21-1 22-3 23-2 24-1 25-3 26-3 27-2 28-2 29-1 30-1

31-3 32-2 33-2 34-4 35-1 36-4 37-1 38-2 39-1 40-1
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 (Arithmetic) ˆ̂̂̂[[[[  .2

(Unitary Method) ZZZZ»»»»ðððð»»»»‡‡‡‡°°°°{{{{
ZZZZëëëëïïïï]]]]::::

 (Z»ð»‡°{:PZâÅŠ~ˆ†VÐZq-—Å7¥x™ä»§iTÐ£/ZâÅ7¥xÅYCì 1

Z»ð»‡°{B@*ìX
Š~ˆ]ZâÅ7 = £/ZâYÅ7 (2

Š~ˆ]ZâÅ®ZŠ
(Ratio) ÚÚÚÚ

(ìX : Ú:„Æfg=ë½lZgzV»£™̈**ÚB@*ìXÚÅ´#Ö) (3

Šzë½lZgzVÆŠgxyÚqÝ™äÆaëZq-lZgÃŠzu~lZgÐ„™D� (4

Zg»yBD�X b Zzg a~a:b Ú (5

B@*ìX (Consequent) ZzgŠzuZgÁ@*à (Antecedent) lx a Ú»ªgÁ (6

ÃwkÚ¹Y@*ìX b:aÃ a:b (7

ÚÅÃðZ»ð7ƒCtÜsŠzlZgzVÆŠgxyZ°ZŠÅ̂~Zq-ģÃªCÙ™CìX (8

ÒVÆlxZzg@*àZg»yÃËÌ)#»ï°ŠÐ¢[Š,c*„™,ÂZkÚÅ77$+rX (9

(Proportion) ÚÚÚÚƒƒƒƒ
a:b = b:a :ŠzÒV»)z~ƒ**ÚƒB@*ìX Proportion Úƒ (10

ÚƒÅ´#ÖL::óìZkÃLpÐƒìó7,JY@*ìX (11

Úƒ~ìX d Zzg cóbóa ~t¹Y@*ì
 a:b :: c:d Z¤/ (12

!*nKMªóŠzuZóŠZZzgaågÁB@*ìX d Zzg cóbóa~a:b :: c:d (13

BD�X Extreme Zg»y§@ dóa Zzg Mean Zg»yÃẑŒ4èGE cób~a:b :: c:d (14

ƒÂ a:b = c:d ẑŒ4èGE»qÝ¢[)c*( = egZ°ZŠÚƒ~ƒÂ§@»qÝ¢[ (15

Ã c ÃÚƒ»Šgx:Úƒë�X Úƒ~ƒÂ cóbóa:Mean Proportional Šgx:Úƒ (16

Úƒ»ŠZgÁë�X
:Zq-lZg(,fìÂŠzu~Ì(,fìZq-lZgnìÂ Directly Proportion gZ„Úƒ)c*(gZ„p (17

Šzu~ÌnìpCÙqª~Zk»qÝ„xƒ@*ìXZ,ÚƒÃgZ„Úƒë�X
Æ7,JY@*ì gZ„pÐƒì Æîg6,˜�ZkÃ gZ„Úƒ~ƒVA$ZkÃ Zzg (18
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Æîg6,Ì–Y@*ìX Æîg6,–Y@*ìZkÃ Å7xgSìXZkÃ CÙßg]~

:Zq-lZgnìÂŠzu~(,fìZzgCÙqª~ŠzâV»qÝ¢[ Inverse Proportional wkÚƒ (19

xƒ@*ìX
:‰Zz‡]Zq-lZg~ps»Z®gŠzc*iZZ+lZgzVÆp Compound Proportional %“Úƒ (20

6,«ƒ@*ì�ËZq-Úƒ~ƒD�XZk§bÆÚƒÃ%“Úƒ¹Y@*ìX

(Percentage) ‚‚‚‚~~~~
ìX (%) ƒ@*ì‚~B@*ìX7~Å´#Ö 100 :Z+ãgX»©ú Percentage ‚~ (21

rƒÇX % Ð¢[Š}™qÝ¢[Æ‚B́#Ö 100 ŸÃ‚~~ps™äÆa (22

Ð„™**ƒÇX 100 ‚~ÃŸ~ps™äÆa (23

Ð¢[Š¶6,qÝƒCìX »ZŸ†ƒÂ5lZgó6,ZãlZgÃ Z¤/ËlZg~ (24

5lZg = x 6,ZãlZg (25

Ð¢[Š¶6,qÝƒCìX Å¶ƒÂ5lZgó6,ZãlZgÃ Z¤/ËlZg~ (26

5lZg = x 6,ZãlZg (27

(Average) ZZZZzzzz‰‰‰‰
:PŠgzVÆZq-¤/z{Ã�gúÒ{Zq-„ŠgÐªCÙ™**Zz‰B@*ìX Average Zz‰ (28

ù· =  Zz‰ )c*( lZgzV»ù· = Zz‰ (29

®ZŠ lZgzVÅ®ZŠ

Zz‰åŠ~ˆlZgzVÆZ�F,+ZzgZWF,+ŠgÆŠgxyzZµƒCìX (30

Š~ˆlZgzV~ÐÃðÌlZgZz‰Æ)z~c***)z~ƒ$ËìX (31

ìX 8Z°ZŠ»Zz‰ 'n'¬ (32

(Profit / Loss) œœœœóóóóvvvvyyyy 3.6

:Z¤/7�Ûz|#ó7yh+Ðic*Š{ƒÂtiZZ+g¶œBCìX profit œ (33

7yh+)c*( - 7�Ûz|# = œ (34

100 x                 = œ‚~ (35

:Z¤/7�Ûz|#ó7yh+ÐÁƒÂtÁg¶vyBñÏX Loss vy (36

7�Ûz|#)c*( - 7yh+ = vy (37
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vy = vy‚~ (38

7yh+

7�Ûz|#ic*Š{ƒÂœƒÇZzgZ¤/7yh+ic*Š{ƒÂvyƒÇ (39

œc*vyÃ‚~~eDz‰Ü7yh+„6,‚ªCÙgD�X (40

(Types of Interest) ÎÎÎÎŠŠŠŠÆÆÆÆZZZZllllxxxx
:z{ÎŠ�‚~Æˆ[Ð°‚wZŠZ™äÆaHgHY@*ìÎŠGŠB@*ìX Simple Interest ÎGŠ (41

ÐªCÙHY@*ìX I ZÐZôm,~ws (42

ÎŠGŠ»Ÿ‚: (43

:ŒÛn6,Š~ˆc*àˆg¶ZÝigBCìX Principal Amount ZÝig = ÎŠGŠó I= ˜V (44

Rate of Interest ÑbÎŠ = R óTime æ]ó = T

ÐªCÙH A :ZÝigZzgÎŠŠzâVÃ5™®ÿ
Nig¹Y@*ìZzgZÐZôm,~Æws{ Total Amount ®ÿ

Nig (45

Y@*ìX
A = P + I : ÎŠGŠ~®ÿ

Nig¥x™ä»Ÿ‚ (46

:‰Zz‡]ÎŠZÝig~¦HY@*ìZzg®ÿ
Ng¶Šzu}‚wÆa�g Compound Interest ÎŠ%“ (47

ZÝigàYCì:ZÝigZzgÎŠŠzâVÚ‚ßV~7,_YD�ZknÆÎŠÃÎŠ%“¹Y@*ìX
ÎŠ%“»Ÿ‚: (48

ÎŠ%“~®ÿ
Nig¥x™ä»Ÿ‚: (49

Zkæ]ÃªCÙ™@*ìÎ%ûÎŠ%“C[HY@*ì = Ñb  = ZÝig = ®ÿ
Nig = ˜V

(Time and Distance) zzzz‰‰‰‰ÜÜÜÜZZZZzzzzggggÃÃÃÃ,,,,
)c*( )c*( )c*(  gëg x :z‰Ü Time and Distance z‰ÜZzgÃ, (50

Ð¢[ŠbƒÇX Z¤/gëg³¢a°‚Š~ˆƒÂZkÃ¢a°]~ps™äÆa (51

Ð¢[ŠbƒÇX Z¤/gëg¢a°]Š~ˆƒÂZkÃ¢a°‚~ps™äÆa (52

bÎZÑ]
Š3ik,Z¾»½~Ä…Zj\»½ƒf 5 (1

400 (4) 120 (3) 480 (2) 500 (1)
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gz[ìóÂŠzŠgXRÅ7ƒÏ? 576 RÅ7 H.B. ¤/zk 2 (2

gz[ 30 (4) gz[ 24 (3) gz[ 60 (2) gz[ 48 (1)

¶K**]qÝ 75 ¶K**]óZzg!*¹ 62 CYä 15 ¶K**]ó 55 ä*ygc*è~ 10 CY~ 40 Zq-)®)Æ (3

™D�ÂCƒZz‰¶KyHƒÇX

64 (4) 75 (3) 62 (2) 55 (1)

³¢a 60 ³¢a»Ã, 45 ³¢a°]ÅgëgÐ…/õJ™@*ìó 40 ³¢a»Ã, 400 Zq-‹z;&+ZñR,»ÎZg (4

ƒÏ? ³¢a°]ÅgëgÐ…/õJ™@*ìÂñR,»ÅZz‰gëgH 50 ³¢a»Ã, 15 °]ÅgëgÐ…/õJ™@*ìóZzg

³¢a°‚ 40 (3) ³¢a°‚ 50 (2) ³¢aÏ‚ 60 (1)

³¢a°‚ 80 (4)

ÏV»ziyƒÇX 10 ³¤/Zxìó 360 ZBÆÏV»ziy 12 (5

³¤/Zx 36 (4) ³¤/Zx 100 (3) ³¤/Zx 300 (2) ³¤/Zx 250 (1)

gz[ìCÙ·ZkÃÄgz[�ÐX 72,000 Zq-¿Å‚Ñ:Wæã (6

gz[ 7200 (4) gz[ 7200 (3) gz[ 6000 (2) gz[ 600 (1)

³¤/ZxƒY@*}óZk»ziyÄ‚ÁƒZX 360 ³¤/Zx%aÃ2c*Y@*ìÂZk»ziy 480 (7

40% (4) 30% (3) 25% (2) 20% (1)

CY»x[gìó»x!»‚HƒÇ 120 CYZJy~Ñq-ƒñZy~Ð 160 Zq-æg�Ð (8

75% (4) 80% (3) 70% (2) 60% (1)

g¶ya™eZà!*¹g¶ƒÏX 60% gz[�óZkä 12000 Zq-¿Æ0*k (9

gz[ 8000 (4) gz[ 4800 (3) gz[ 6000 (2) gz[ 4000 (1)

gz[~�Ûz|#™@*ìóCÙZq-{~ 360 gz[~yh+@*ìóZzgZq-{~Ã 15000 Š4{-VÃ 50 Zq-@*̀  (10

6,ZkÃÄ‚œƒZX
15% (4) 20% (3) 10% (2) 30% (1)

gz[ 1,40,000 gz[ZkÅ%#Ö6,Îñ‰ó7Wä6,ZkÃ 20,000 gz[~yh+Zó 80,000 Zq-»gÃ (11

~�Ûz|#™Šc*ŠHóœ‚¥xÙX

60% (4) 40% (3) 30% (2) 20% (1)

gz[Å 60,000 zŠîìóZ¤/ZÐZq-‚w~ 30% vZLZÐÃCÙ50*ŒÅ�Ûz|#6, LIC (12

0*åV�Ûz|#™}ÂZkÃHÃZ+{ƒÇX
gz[ 2000 (4) gz[ 18,000 (3) gz[ 20,000 (2) gz[ 16,000 (1)
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7,@* ZåLZŠZ™** 10% gz[Åg¶LÐIìóiZZ+g¶6, 100,000 gz[9Z{ZV@*ìó 12,000 Zq-¿â;: (13

ìóZk¿ÃXg¶ZåL~ZŠZ™ãƒÏX
gz[ 6000 (4) gz[ 4000 (3) gz[ 46000 (2) gz[ 4400 (1)

‚wÆ»6,ZkÃXg¶ZŠZ™ãƒÏX 2 ‚Ñ:ÑbÎŠGŠÐŒÛn©8ì 3% gz[ 60,000 Zq-¿ (14

gz[ 66,300 (4) gz[ 65,000 (3) gz[ 63,600 (2) gz[ 63,000 (1)

gz[»ÎŠHƒÇX 6000 é‚w» ‚Ñ:ÎŠGŠÆˆ[Ð 18% (15

gz[ 5000 (4) gz[ 2700 (3) gz[ 2,500 (2) gz[ 2000 (1)

±HV�ó±ÆZzg±YVÅÚHƒÏX 30 ±ÆZzg 20 Zq-)®)~ (16

5:6 (4) 4:5 (3) 2:3 (2) 3:2 (1)

úg'ï™å™D�ó%ŠZzgúgÂVÅÚÆÒpÐZ̀] 6 %ŠZzg 4 gz[ìóZk»xÃ 600 Zq-»xÅZ̀] (17

ÅÚƒÏX
6:5 (4) 5:6 (3) 3:2 (2) 2:3 (1)

Ãg¶AÏX B Zzg A ~„™ä6, 2:3 gz[Ã 8000 (18

3500,4500 (4) 3600,4400 (3) 3200,4800 (2) 3000,5000 (1)

ÚÃqgzfs§i6,–YYìX a : b (19

a - b (4) a + b (3) b / a (2) a / b (1)

Z¤/ËÚÆZg»yZq-Šzu}ÆnGŠƒVÂÚÃë�X (20

çŠwÚ (4) Z�F,+Ú (3) Šz@*òÚ (2) wkÚ (1)

Úƒ�A$ a : b Zzg c : d (21

ÃðÌ7 (4) ab = cd (3) ad = bc (2) ac = bd (1)

�X Zzg ìA$¹YYì
 Zk§bp5+k,ƒV
Zy»qÝ¢[ Zzg Z¤/Šzo (22

çŠwÚƒ (4) %“Úƒ (3) wkÚƒ (2) gZ„Úƒ (1)

Å%“ÚìX 4 : 5 Zzg 2 : 3 (23

10 : 120 (4) 6 : 20 (3) 12 : 10 (2) 8 : 15 (1)

ÅŠgìX A$ (24

(4) (3) (2) (1)

ÅÚ_.gtìX 16 : 25 (25

8 : 5 (4) 5 : 8 (3) 5 : 4 (2) 4 : 5 (1)
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ÅŠzCÙ~ÚìX (26

9 : 4 (4) 3 : 2 (3) 16 : 81 (2) 2 : 3 (1)

ÅwkÚìX 5 : 8 (27

5 : 2 (4) (3)  (2) 8 : 5 (1)  

»z A ÅÚ~„ƒD�Â 4 : 3~B Zzg A gz[ 700 Z¤/ (28

100 (4) 700 (3) 400 (2) 300 (1)

20% » 75 (29

15 / 4 (4) 100 (3) 20 (2) 15 (1)

vy‚ŠgzfsÅæŠÐ¥xHYYìX (30

(3) (2) (1)

(4)

'XZzgHznÆŠgxyÎŠZŠZ™äÆç@{Åg¶BCìX (31

ÑbÎŠ (4) ®ÿ
Nig (3) ZÝig (2) æ] (1)

‚Ñ:ÅÑbÐƒ@*ìX 10% â{»ÎŠGŠ 6 gz[» 200 (32

gz[ 5 (4) gz[ 10 (3) gz[ 30 (2) gz[ 60 (1)

zá™�Ûz|#™@*ìA$Zk»zƒÇX gz[~ 20,000 Zq-ZÐZq-kyÃ (33

200 (4) 20 (3) 300 (2) 100 (1)

œÅßg]~7yh+¥x™äÆn7Ã¢[Šc*Y@*ìX (34

œ (4) œ (3)

œ
(2) œ (1)

WŠòZÏ»xÃÄŠy~™,ÐX 15 Šy~™Mh�ó 6 WŠòZq-»xÃ 5 (35

4 (4) 2 (3) 10 (2)      18 (1)

…/õJ™Š{Ã,¥x»Ÿ‚ìX (36

z‰Ü / gëg (4) z‰Ü / Ã, (3) gëg / z‰Ü (2) gëg  x z‰Ü (1)

¥x™zZ#
 y ìX 10 Zzgp»w  (37

(4) (3) (2) (1)

»ZŸ†ƒÂ5lZgó6,ZãlZgÃfsÐ¢[Š¶ÐqÝƒCìX Z¤/ËlZg~ (38

(4) (3) (2)    (1)
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ÎŠ%“ÅæŠÐÀig¥x™ä»Ÿ‚ìX (39

(2)    (1)

(4) (3)

4~…/õJ™CìA$ZkÅgëgƒÏX 24‚ 2 ³¢aÃ, 96 Zq-' (40

(4) 90 KMPH (3) 40 KMPH (2)    20 KMPH (1)

gëg³¢a°‚Ã¢a°‚~ps™äÆn¢[Šc*Y@*ìX (41

(4) (3) (2)    (1)

Ã‚~ps<X  (42

90% (4) 85% (3) 75% (2) 50% (1)

Ã¬xŸ~ps<X (43

65 (4) 0.0065 (3) 0.65 (2) 0.065 (1)

ÃZ(gt~ps<X (44

0.00125 (4) 0.125 (3) 0.012 (2) 0.0125 (1)

Å¶zZµƒÂZÅÅñ�Š{9Z{ƒÏX 10% gz9¶Zk~ 1500 ZÅÅ9Z{ (45

1350 (4) 1325 (3) 1300 (2) 1275 (1)

ìÂ±YVÅ®ZŠHì? 28 ìZ¤/±ÃVÅ®ZŠ 7:2 Zq-)®)Æ±ÆZzg±YVÅÚ (46

20 (4) 12 (3)     8 (2) 10 (1)

ó ¥xÙ A:B:C (47

 (4) (3) (2) (1)

â{~ZŠZÅYäzZà®ÿ
NigHƒÏX 6 gz9Æn 50 …°gzB°·ƒÂ 1 Z¤/ÑbÎŠ (48

56 (4) 44 (3) 53 (2) 47 (1)

ú¢a»Ã,…/õJ™äÆaZÐHz‰Ü 5 4~…/õJ™@*ìÂe�
 7 ú¢a»Ã, 2 Zq-¿ (49

Šg»gƒÇ?
15 (4) 16.5 (3) 16 (2) 17.5 (1)
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ú¢a°U*6ìŠzâVÅgëgÅÚH 340 ú¢a°U*6ìZzgWzZiÅgëg 2,97,600 gzÝÅgëg (50

ƒÏX
3:4 (4) 4:3 (3) 1,48,800:170 (2) 14,880:17 (1)

Ã¹Y@*ìX 4~4:9 (51

gÁ (4) Ú (3) lx (2) @*à (1)

ÐªCÙHY@*ìX ____ ¢aZzgZq-ú¢aÅÚÃ 100 (52

100:1 (4) 1:100 (3) 1:10 (2) 10:1 (1)

ÅÚ~„™ä6,HqÝƒ@*ìX 4:5Ã 288 °Š (53

180,120 (4) 160,128 (3) 158,130 (2) 170,118 (1)

ÅÚ~„HYñÂCÙ¿ÃXg¶AÏX 2:3:4 gz9Ã&Z¾m~ 360 (54

120,50,100 (4)     90,100,70 (3) 100,130,130 (2) 80,120,160 (1)

ÅwkÚìX 2:3 (55

(4) (3) (2) 1:3 (1)

?___ ÅŠg óƒÂ ó Z¤/ (56

(4) (3) (2) (1)

ë�X ____ ŠzÒVÆ)z~ƒäÃ (57

Úƒ (4) lx (3) wkÚ (2) )z~Ú (1)

Šg`fs~ÃµZ°ZŠÚƒ~�? (58

1,2,2,4 (4) 5,10,15,20 (3) 4,3,2,1 (2) 33,44,75,100 (1)

fs~ÃµZ°ZŠÚƒ~7�X (59

1,2,2,4 (4) 9,2,6,3 (3) 11,10,22,20 (2) 2,6,4,12 (1)

»Šgx:ÚƒƒÇ? 16,9 (60

20 (4) 15 (3) 25 (2) 10 (1)

»Ú´ŠZgÁƒÇ? 48,12 (61

5 (4) 4 (3) 3 (2) 2 (1)

»Ú´aågÁƒÇ? 90,75,18 (62

18 (4) 9 (3) 12 (2) 15 (1)

Ã‚~~ps™ä6,  (63

14% (4) 72% (3) 56% (2) 60% (1)
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Ã‚~~psÙX 0.36 (64

(4) (3) (2) (1)

Ã¬xŸ~psÙX  (65

(4) (3) (2) (1)

ƒ@*ìX 7.5% ú¤/Zx» 500 (66

¤/Zx 0.375 (4) ú¤/Zx 37.5 (3) ú¤/Zx 375 (2) ú¤/Zx 3.75 (1)

Z**gyZ[ƒYD�Âeñ™ÄZ**gZi�X 10% Z**g�Ûz|#™@*ìZ¤/Zy~ 90 Zq-ñ{�Ûzl (67

Z**g 80 (4) Z**g 81 (3) Z**g 9 (2) Z**g 10 (1)

Ã°œ~~ps™ä6,qÝƒ@*ìX 15.25 (68

(4) (3) (2) (1)

ƒÂ°ŠHƒÇX 45 Å7 Zq-°Š» (69

260 (4) 230 (3) 240 (2) 270 (1)

(,|YñÂZkÅñ�Š{7HƒÏX 25% ƒCìZkÅ7 960 Zq-‚¡Å7 (70

1150 (4) 1250 (3) 1200 (2) 1100 (1)

?= œ‚~ (71

œ  (4) 100 x  œ (3) 100 x œ (2) 7yh+ - 7�Ûz|# (1)

100            7�Ûz|#    7yh+  

œ‚¥x™zX / gzkV~�Ûz|#Åˆvy 15 gz9~yh+~ˆZzg 13.50 Zq-— (72

gz9vy 1.50 (4) gz9œ 1.50 (3) vyƒZ 10% (2) œƒZ 10% (1)

»Zz‰HƒÇX 8.3 Zzg 7.4ó6.7ó9.2 Z°ZŠ (73

31.6 (4) 22.4 (3) 2.24 (2) 3.16 (1)

ìA$]Z°ZŠ»Zz‰? 25 Z°ZŠ»Zz‰ 5 Zzg 16 Z°ZŠ»Zz‰ 4 Z¤/ (74

20 (4) 21 (3) 22 (2) 4.5 (1)

¬&¤tZ°ZŠ»Zz‰ƒÇX  (75

5 (4) 3 (3) 1 (2) 9 (1)

]±̂43ð
YEHg 6 ú¢a°‚ìX©gW!*ŠÐZZ°V6,¥Èƒñ 55 Zq-gsÇh~TÅZz‰gëg (76

(Að FX)ìA$gsÇh~»ð”{Ã,HƒÇX
ú¢a 110 (4) ú¢a 220 (3) ú¢a 330 (2) ú¢a 310 (1)
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�X²²ÃyòyÆ 66 Zzg 56ó36ó24ó8 Zq-gzi{™–qV~-ŠòyÆgy 5 (77

�A$ŠzâV»Zz‰gy»�ÛtHƒÇ? 102 Zzg 52ó18ó46 gy

gyic*Š{ì 8 -Š»Zz‰²ÃyÐ (2) gyic*Š{ì 8 ²Ãy»Zz‰-ŠÐ (1)

gyÁì 10 -Š»Zz‰²ÃyÐ (4) gyÁì 10 ²Ãy»Zz‰-ŠÐ (3)

?...... 8Z°ZŠ»Zz‰ 100¬ (78

50.5 (4) 5.05 (3) 505 (2) 5050 (1)

¤/Zxì]e"ÆWßgg{»{ØziyƒÇX 800 Wßgg{»ziy 40 Wßgg{�ó 100 Zq-e"~ (79

³¤/Zx 1.8 (4) ³¤/Zx 3 (3) ³¤/Zx 2 (2) ³¤/Zx 2.5 (1)

�Z!*]
1-2 2-1 3-4 4-2 5-2 6-2 7-2 8-4 9-3 10-3

11-3 12-3 13-1 14-2 15-3 16-2 17-1 18-2 19-1 20-3

21-2 22-2 23-1 24-3 25-1 26-2 27-1 28-2 29-1 30-2

31-2 32-3 33-2 34-2 35-3 36-1 37-2 38-4 39-1 40-2

41-1 42-2 43-1 44-1 45-4 46-2 47-3 48-2 49-1 50-1

51-2 52-2 53-3 54-1 55-3 56-2 57-4 58-1 59-3 60-2

61-2 62-1 63-2 64-3 65-4 66-3 67-3 68-4 69-1 70-2

71-2 72-1 73-4 74-3 75-3 76-2 77-1 78-4 79-2
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(Mesurment) eeeeNNNNKKKK]]]] .3

Length  îîîîwwww))))MMMMðððð((((
MðÅ£g~Z»ðLL¢aóóìX �

T¢aÆ)z~ƒ@*ìX 100 Zq-¢a �

MðÅeö¬xîg6,ð~Zzg_ÅæŠÐÅYCìX �

i}Åeö(,}(,}iîzVÅæŠÐÅYCìX �

óZ»ÇV~ÅYCìX MÇVÅeöB¢aóT¢aó³¢a �

T¢a)ª( 1 = B{ 10

e+¢a B¢a 1

T¢a 100 = ¢a 1 = T¢a 10

³¢a 1 = ¢a1000

Z¶)Zõ( 12 = Zq-Šx �

´#ÖÐªCÙHY@*ìX ( " ) ZõÃ �

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
Zq-Å~ZãZõƒD� .1

Zõ 12 (4) Zõ 11 (3) Zõ 9 (2) Zõ 10 (1)

Zq-Zõ~Zã¥¢aƒD� .2

3 (4) 2.54 (3) 2 (2) 2.50 (1)

v¢a~Z
+Bø
E

FÅ®ZŠ 508 .3

10 (4) 50.8 (3) 200 (2) 100 (1)

ZõƒÂz{ÄZ
+Bø
E

F»ƒÇ? 5 Å4 Zq-±Æ»Š .4

Zõ 52 (4) Zõ 50 (3) Zõ 48 (2) Zõ 53 (1)

ZõƒÂz{ÄÅ»ƒÇ 72 Zq-¿»Š .5

Å5.5 (4) Å3 (3) Å6 (2) Å5 (1)

¢aÑm0*"3ï JGFÄv¢a»ƒ@*ì 10 .6

v¢a 500 (4) v¢a 1000 (3) v¢a 100 (2) v¢a 900 (1)

40 CEDM / TET 2024 Paper II / Maths



v¢agÏ$lç GNòÃŠêìZ[ZkÆ0*k 55¢a11 v¢aZ�ÛZbÃZzg 40¢a8 ¢agÏ~Ð 25 
ƒÑ@î Wä .7

Xgô!*¹ì
v¢a 95¢a5 (4) v¢a 5 ¢a~ 5 (3) v¢a 95¢a4 (2) ¢a5 (1)

v¢aDg0Šî�Âe�
z{X±YVÃg0!*.$ 25 ¢aîsg0yh+™CÙ±ÅÃ 20 œg{æqä .8

$Ë�
60 (4) 70 (3) 80 (2) 90 (1)

¢a»Ã,aw…/õJ™@*ìZzg!*¹Ã, 368 ³¢a 1 ³¢aŠzg~6,ìz{ 2 gc*y»yZkÆ****ÆyÐ .9

‚¡6,ð™@*ìz{HÃ,»6,ð™}Ç
³¢a 632 (4) ¢a630 (3) ³¢a 0.632 (2) ¢a500 (1)

v¢aÅXZ•Šg»gƒVÏ 20 ¢aDŠ-Zg¯äÆn 1000 .10

480 (4) 250 (3) 5000 (2) 500 (1)

kHic*Š{ìÂÚA»ziyƒÇ 9 q-ÚA»ziyñR,‚¡ÆziyÐ ìZzgZ 200kg Z¤/Zq-ñR,‚¡»ziy .11

1000kg (4) 1500kg (3) 1800kg (2) 180kg (1)

¤/ZxŠZw~]Zã¤/ZxƒD� 500³ 2 .12

¤/Zx 2500 (4) ¤/Zx 2000 (3) ¤/Zx 1800 (2) ³¤/Zx 2.5 (1)

¤/ZxÎäÅ7ƒÏ 35 gz9ƒÂ 25,500 ¤/ZxÎäÅ7 10 .13

` 86000 (4) ` 88250 (3) ` 89200 (2) ` 89250 (1)

[RV~ð”{Ã,ƒÇ ú¢a»Ã,ð™CìA$»g» Zq-»gZq-]~ .14

318 KM (4) 375 KM (3) 312 KM (2) ú¢a 310 (1)

ziy»£g~e:ì .15

] (4) { (3) ¤/Zx (2) ¢a (1)

____________ = 5 < 3 ¤/Zx 70 ³¤/Zx 13 .16

³¤/Zx 68.52 (4) ³¤/Zx 6850 (3) ³¤/Zx 6.85 (2) ³¤/Zx 68.5 (1)

Ð„<X 5 ¤/ZxÃ 135 ³¤/Zx 175 .17

¤/Zx 09 ³¤/Zx 45 (4) ¤/Zx 45 ³¤/Zx 9 (3) ¤/Zx 027 ³¤/Zx 35 (2) ¤/Zx 35 ³¤/Zx 27 (1)

¤/ZxìÂCƒ
Üs„» 900 ³ 4 ³¤/ZxìZy~Â1V»ziy 650 ³ 5 Z÷ÆZjwÒv»ziy .18

ziyHƒÇ?
¤/Zx 700 ³¤/Zx 0 (4) ¤/Zx 750 ³¤/Zx 0 (3) ¤/Zx 300 ³¤/Zx 2 (2) ¤/Zx 400 ³¤/Zx 1 (1)

¤/ZxeñÅ7ƒCì 150 gz9ƒÂ 260 Zq-³eñÅ7 .19

gz9 48 (4) gz9 42 (3) gz9 39 (2) gz9 40 (1)
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³¤/ZxZB)z~îg6,½~ˆCÙ”~ZB»ziyƒÇ 240 ÏV~ 10 .20

¤/Zx 45 ³ 24 (4) ¤/Zx 50³ 20 (3) ³¤/Zx 24.0 ³ 400 (2) ¤/Zx 40 ³¤/Zx 24 (1)

Ð„™ä6,qÝƒÇ 4 ³Ã 168 ¤/Zx 32 .21

¤/Zx 40³ 500 (4) ¤/Zx 40³ 712 (3) ¤/Zx 28³ 673 (2) ¤/Zx 32³ 720 (1)

Z¾mäZCZq--.$py¾Šc*XZrVä]HpyŠc* 10,000 ~ŠZ#åÆñµ6,à©gM!*ŠÆÁZiÁ .22

B{ 1000 (4) {400 (3) {275 (2) {300 (1)

J-w•™ä~]ÅÎðz‰ÜÎCì 3Ð1 .23

] 10 (4) ]7200 (3) 4150 (2) Zq-‚ (1)

4Ã]~ps™ä6,qÝƒ@*ì 20 ] 7 .24

]26400 (4) ]1200 (3) ]25200 (2) ]2500 (1)

s�ÂM\Æñ!*L¯y6,z‰Ü¼-VƒÇ 12 Z¤/{~~gZ]Æ .25

12:00 (4) 0:00 (3) 12 PM (2) 12 AM (1)

Îƒ@*ìZk»Š? AM z‰ÜÆ‚B� .26

W»z‰Ü 11:59 WgZ]ÐŠzu}gzi 12 (2) WJ-»z‰Ü 12 WgZ]ÐŠzu}gzi 12 (1)

WJ-»z‰Ü 11:59 WŠzPÐgZ] 12 (4) WJ-»z‰Ü 12 WŠzPÐgZ] 12 (3)

Îƒ@*ìZk»È PM  z‰ÜÆ‚B� .27

WJ-»z‰Ü 11:59 WgZ]ÐŠzu}gzi 12 (2) WJ-»z‰Ü 12 WgZ]ÐŠzu}gzi 12 (1)

WJ-»z‰Ü 11:59 WŠzPÐgZ]Æ 12 (4) WJ-»z‰Ü 12 WŠzPÐgZ]Æ 12 (3)

]ÃœV~ps™ä6, 120 4Zzg 40] 5 .28

4342 (4) 4300 (3) 5:40:120 (2) 4340 (1)

â{(Æ]Zc*xƒVÐ 4 Y~¥.ç
E

Ezg~ó#óZ~ZzgâÞ) 2016 ‚w .29

Šy 119 (4) Šy 122 (3) Šy 121 (2) Šy 120 (1)

ŠyzZá̧VÅ®ZŠ? 31 ‚w~ .30

6 (4) 7 (3) 1 (2) 4 (1)

W™âw;BìX 12 WÇìZzg 7-50 \gM!*Šgw}ZøÐ™âw;Æn"5¼-£å
GEY

EgZZÝö .31

W\gM!*Š(Að FX)ìX]̂»z‰ÜHƒZ 19:30 WÇìZzg 15 Q™âw;Ð¸R,+
4566 (4) ]30] 8 (3) 4565 (2) ]85] 8 (1)

ŠzŠyÃ]~ps™ä6, .32

]142400 (4) ]172800 (3) ]14240 (2) ]17280 (1)
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Cg„¶óMyz‰ÜHƒZå 24 Z#
Šzu~{~z‰Ü 0:00 Zq-gw}ZøÅ{~6,z‰Ü¼-Vå .33

ÆW 1 gZ] (4) W1 ŠyÆ (3) W12 gZ]Æ (2) W12 ŠyÆ (1)

J-z{ÄŠy»ƒYñÇ 5-3-2020 ìX 5-3-2014 Zq-±»³Z÷Å@*gõaZö .34

Šy 2193 (4) Šy 2191 (3) Šy 2190 (2) Šy 2192 (1)

ZÍ',ÃZjwÐ{g`™Zc*ŠHX)wÄŠyZjw~g; 12 �yÃZjw~ŠZ¼ŠÑc*ŠHZzg 20 )wÃ .35

Šy 111 (4) Šy 113 (3) Šy 112 (2) Šy 115 (1)

ŠyJ-Ñg™}ÂÃ́@*gõƒÏ 14 BâgaÐ¬ 5 Y~ 2016 .36

¥.ç
E

Ezg~ 17 (4) ¥.ç
E

Ezg~ 18 (3) ¥.ç
E

Ezg~ 19 (2) ¥.ç
E

Ezg~ 20 (1)

Šyg�Âeƒ
æg�¾@*gõÃAÇ 49 Z6,sÃÑzqƒC�Z¤/tIV 24 æg�ÅIV .37

�y 13 (4) �y 12 (3) �y 10 (2) �y 11 (1)

bÃ¦V~ps™ä6,qÝƒ@*ì 75 gz9 9 .38

b975 (4) gz9 975 (3) b9.75 (2) b900 (1)

yh+@*ìÂZ[Zk < ¦VÆ 115 ¦VÆe<Zzg 125 gz9�T~Ðz{ 10 çyÆ0*k .39

Æ0*kÄb�
b40 gz9 7 (4) gz9 7 (3) b760 (2) b760 (1)

ÐH™D� 100 ¦VÃgzkV~ps™äÆn .40

„ (4) ¢[ (3) ¸& (2) ¦ (1)

WƒVÂ{~Æ»ŠVÆŠgxy“WzZáiZztÅŠg 6 Z¤/0áxÆ .41

(4) (3) (2) (1)

WƒVÂ{~Æ»ŠVÆŠgxy“WzZáiZztÅŠg? 6 Z¤/ðÆ .42

(4) (3) (2) (1)

»iZzt¯@*ì _____ 4~]»»†%œ/6, 1 .43

(4) (3) (2) (1)

»iZzt¯@*ì _____ ‚~[RV»»†%œ/6, 1 .44

(4) (3) (2) (1)

~%,¢aƒD� 3333½½½½5555éééé XX XXHHHHääää Zq- .45

10 (4) 100 (3) 10,000 (2) 1000 (1)

%,¢a _________ = Zq-Mg .46

10 (4) 100 (3) 10,000 (2) 1000 (1)
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Mgk ___________= 3333½½½½5555éééé XX XXHHHHääää Zq- .47

Mgk 10 (4) Mgk 100 (3) Mgk 10,000 (2) Mgk 1000 (1)

3333½½½½5555éééé XX XXHHHHääää ___________= Zq-%,³¢a .48

3333½½½½5555éééé XX XXHHHHääää 5 (4) 3333½½½½5555éééé XX XXHHHHääää 200 (3) 3333½½½½5555éééé XX XXHHHHääää 100 (2) 3333½½½½5555éééé XX XXHHHHääää 10 (1)

�Z!*]
1-4 2-3 3-2 4-1 5-2 6-3 7-3 8-2 9-2 10-1

11-2 12-4 13-1 14-4 15-2 16-1 17-2 18-3 19-2 20-1

21-2 22-1 23-3 24-4 25-1 26-2 27-4 28-4 29-2 30-3

31-2 32-3 33-2 34-2 35-3 36-1 37-3 38-4 39-1 40-4

41-2 42-2 43-4 44-1 45-2 46-3 47-3 48-2

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
¢a 4 = ............... +  T¢a 5¢a3 (1

T¢a 60 (4) T¢a 50 (3) T¢a 95 (2) T¢a 80 (1)

¢a .............. =   ³¢a (2

10 (4) 750 (3) 250 (2) 500 (1)

¢aƒD� 200 Zq-³¢a~Ä (3

6 (4) 5 (3) 3 (2) 4 (1)

T¢aÅXZ•Šg»gƒVÏ 20 ¢aDŠ-Zg¯äÆa 80 (4

400 (4) 450 (3) 300 (2) 350 (1)

¢a»gZ3»Ð…/õJ™@*ìZzg!*¹Ã,aw¸ì 350 ³¢a 2 ³¢aŠzgìz{ 3 ;»yZkÆZjwÐ (5

C�
z{HÃ,aw¸ìX
¢a550 (4) ¢a 750 (3) ¢a350 (2) ¢a650 (1)

¢a ................ = T¢a 50 + ¢a 700 + ³¢a 7 (6

5770 (4) 775 (3) 7075 (2) 7750 (1)

B¢a .............. = B¢a 8 T¢a 12 (7

B¢a 1.28 (4) B¢a 12.8 (3) B¢a 128 (2) B¢a 28 (1)

Ã^Å|ZðÆnZÃHÀZ 4 T¢aÀZZEw™@*ìA$e�
 10¢a3 ZZq-Ã^Å|ZðÆa (8

Šg»gìX
B¢a 40¢a12 (4) T¢a 40¢a12 (3) ¢a12 (2) T¢a 40¢a22 (1)
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............ = Zq-Šx (9

Z¶ 12 (4) Z¶ 8 (3) Z¶ 11 (2) Z¶ 10 (1)

¢a ............... = ³¢a (10

200 (4) 500 (3) 750 (2) 250 (1)

T¢azZáÄÄÆ•}pZq-¢aáCì 20 (11

1 (4) 4 (3) 5 (2) 6 (1)

T¢azZáÄgÏÆ•}pZq-¢aáCì 25 (12

7 (4) 6 (3) 5 (2) 4 (1)

T¢a²Z#
 55 ¢a 69 »ßy~ZZŠ¿~Mc*XLLæÞêzóó~!*g1gZZ3Ã̂Zä 2012 Zz»
²-.ø
Y

G
(13

T¢a²C�
êzÆŠgxy�Ûtì 16¢a65 ™_545é HGEZz',vÃwä

3.89 (4) 4.39 (3) 2.73 (2) 4.64 (1)

T¢a ............ = ¢ag0 4 (14

4000 (4) 4 (3) 400 (2) 40 (1)

T¢a 65 T¢aìXŠzPZq-WZk‚ñÅMðZq-¢a 45¢a3 W}}ÆìÆ‚ñÅMð 8 ð (15

ìXðZzgŠzPÆ‚ñÅMð~H�Ûtì
T¢a 10¢a2 (4) T¢a 48¢a1 (3) T¢a 65¢a1 (2) T¢a 80¢a1 (1)

T¢aÀZ´u{™@*ì!*¹v 95¢a3 T¢aÀZñ�ŠìXz{ŠzGyJgÆa 45¢a4 Zq-Šgi~Æ0*k (16

zZáÀ}ÅMðXƒÏ
T¢a 75 (4) T¢a 60 (3) T¢a 50 (2) T¢a 80 (1)

T¢aÀZ�Ûz|#HXZkÆ0*k 85¢a46 ¢a7_-»HÀ}»gzwyh+ZXZkä 140 À}Æ@*̀ä (17

HÀZ!*¹ì
T¢a 35¢a73 (4) T¢a 15¢a93 (3) T¢a 35¢a65 (2) T¢a 25¢a86 (1)

T¢aDg0Š~Xe�
z{X±YV 25 ¢aîsg0yh+~XZk~ÐZ,VäCÙ±ÅÃ 18 œg{Zgrä (18

Ãg0!*.$$Ë�
68 (4) 72 (3) 84 (2) 62 (1)

T¢a7_-»H»ÀZyh+@*ìX 25¢a10 T¢aá¤/~»HZzg 50¢a12 Îy6,Š}»g™äÆa (19

ÎyÆyh+}‰À}Å]MðXì
T¢a 40¢a22 (4) T¢a 75¢a22 (3) T¢a 25¢a14 (2) T¢a 50¢a18 (1)

.................... = T¢a 750 (20

T¢a 5¢a70 (4) T¢a 50¢a70 (3) T¢a 50¢a7 (2) T¢a 5¢a7 (1)
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qç]e^l

1-2 2-2 3-3 4-4 5-1 6-1 7-2 8-3 9-4 10-3

11-2 12-1 13-3 14-2 15-1 16-2 17-3 18-3 19-3 20-2

(Weight) æ‡á

ziyÆeöÅ£g~Z»ð¤/ZxìX �

(,}(,}ZâY»ziyÃ"5ÿ
EHZzgH~HY@*ìX �

−ziygppzZáZâYÃB¤/Zxó¤/ZxZzg¸g~ziygppzZáZâYÃ³¤/Zx~ÂÑY@*ì �

gzi%{ÅZEw~MäzZàZâY»ziyŠ»0+Zg¤/Zxó³¤/Zx~™@*ìX �

¤/Zx 1000 = ³¤/Zx 1

³¤/Zx = ³¤/Zx»Û 1 = ¤/Zx 500

³¤/Zx = ³¤/Zx»aåz 1 = ¤/Zx 250

B¤/Zx 100 =  ¤/Zx 1

³¤/Zx 100 =  
´45ÿ

EH
1

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ek¤/ZxÃ¤/Zx~ps™ä6, 5 ³¤/Zx 3 (1

¤/Zx 3500 (4) ¤/Zx 5030 (3) ¤/Zx 3050 (2) ¤/Zx 2053 (1)

=  ¤/Zx 650 ³ 3 ¤/ZxD 485 ³ 4 (2

¤/Zx 835³ 1 (4) ¤/Zx 835 (3) ¤/Zx 735 ³ 1 (2) ¤/Zx 735 (1)

¤/Zx†[Yð 750 ¤/Zx!*ß0á„Zzg 150 Ãw 1 ¤/Zx›g0*uó 250 ³ 2 ¤/Zx¡ó 500À 3 0á+ä (3

yh+CìX0á+ä]XÛðyh+~X
¤/Zx 850³ 7 (4) ³¤/Zx 8 (3) ¤/Zx 300³ 8 (2) ¤/Zx 250³ 8 (1)

e"ƒVÂCƒ
Zy,V»ù¦ziyHƒÇ 12 ¤/ZxÂL�XZ¤/Z, 750³ 8 Zq-e/~ (4

³¤/Zx 105 (4) ¤/Zx 750³ 105 (3) ¤/Zx 450³ 108 (2) ³¤/Zx 120 (1)

³¤/ZxìÂZq-Ñg~~Z,Ä»gHvK 15 ³gZxziyv™$ËìXZ¤/Zq-»gH»ziy 7500 Zq-Ñg~ (5

YMh�X
575 (4) 500 (3) 550 (2) 600 (1)

Ã"5ÿ
EH~Ä³¤/ZxƒD� 1 (6

200 (4) 1000 (3) 100 (2) 10 (1)

³¤/Zx&ÿ
GLyh+äÆaXg¶Å¢zg]ƒÏ 3 gz9ƒA$ 400 ³¤/Zx&ÿ

GLÅ7 5 (7
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gz[ 250 (4) gz[ 240 (3) gz[ 230 (2) gz[ 220 (1)

¤/ZxÎäÅ7HƒÏ 12 gz[ƒA$ 2,360 ¤/ZxÎäÅ7 1 (8

gz[ 29,320 (4) gz[ 27,320 (3) gz[ 28,575 (2) gz[ 28,320 (1)

³¤/Zx ........... = ¤/Zx 300 (9

³¤/Zx 3 (4) ³¤/Zx 30 (3) ³¤/Zx 0.03 (2) ³¤/Zx 0.3 (1)

¤/Zx ............ = e+¤/Zx 1 (10

ÃðÌ7 (4) 2 Zzg 1 (3) 0.1 (2) (1)

ziyÅeöÅ£g~Z»ð (11

¤/Zx (4) { (3) ZziZy (2) ¢a (1)

Yx»ziy 2 MxZzg 5 ¤/ZxìÂC�
 200³ 1 ¤/ZxZzgZq-y1i»ziy 200 ¤/ZxóYx»ziy 400 Zq-Mx»ziy (12

Ä°Šy1izVÆ',Z',ƒÇ
3 (4) 1 (3) 2 (2) 4 (1)

³¤/ZxziyÅX»g,Zk?R,u~vÅ 2500 ³¤/Zx»ziyv™YìÂCƒ
 20,000 Zq-?R,u (13

Y$Ë�
10 (4) 8 (3) 9 (2) 7 (1)

³¤/ZxÄÃ"5ÿ
EHÆ)z~ƒÇ 50 (14

(4) (3) 1 (2) 2 (1)

³¤/Zxñ8-ÅŠZw»Z6uìÂeƒ
 240 ³¤/ZxzgÅŠZwZzg 45 ³¤/ZxWÅŠZwó 170 Zq-Š»0+ZgÆ0*k (15

ŠZw»]Z6uHì
Ã"5ÿ
EH

7.6 (4) Ã"5ÿ
EH

8.6 (3) Ã"5ÿ
EH

7 (2) Ã"5ÿ
EH

8 (1)

¤/ZxìXg¹VÃâgzZ:™ä 45 g¹VäZK−Ã-â–X7†â7äZkÐ¹
Zkâ»ziy (16

gz[( 5 = ¤/Zxc*ZkÐÁziyÆa7 20 ÆaXg¶ZŠZ™**ƒÏX)CÙ
gz[ 25 (4) gz[ 18 (3) gz[ 15 (2) gz[ 10 (1)

³¤/ZxƒÂ 35 ³¤/ZxziyÆ’YgáYgì�XZ¤/Zq-½}ƒñYg»ziy 700 Zq-MIR,Zà~ (17

MIR,Zà~ñ�ŠYgzVÅ®ZŠC�

25 (4) 20 (3) 40 (2) 30 (1)

kHƒA$ÚA»ziyHì 9 ³¤/ZxìZzgZq-ÚA»ziyñR,»ÆziyÐ 200 Z¤/Zq-ñR,»»ziy (18

³¤/Zx 1800 (4) ³¤/Zx 1200 (3) ³¤/Zx 1400 (2) ³¤/Zx 1600 (1)

³¤/ZxƒÂ'×h+HziyeZÑYYì 112 ³¤/ZxziyáY$ËìXZ¤/Ï~ñ�ŠßÍV»ziy 200 Zq-Ï (19

³¤/Zx 74 (4) ³¤/Zx 66 (3) ³¤/Zx 88 (2) ³¤/Zx 56 (1)
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ìX÷}zZ−»ziyíÐ&kHic*Š{ìÂC�
÷}zZ−»ziyHì 22 kg ÷Zziy (20

58 (4) 66 (3) 88 (2) 76 (1)

ìXqæ»ziyZ™xÆziyÐHic*Šì 95 kg Zzgqæ»zð 78 kg Z™x»ziy (21

37 kg (4) 17 kg (3) 95 kg (2) 78 kg (1)

¤/Zxezw ............ =  ³¤/Zxezw 4 (22

¤/Zx 40,000 (4) ¤/Zx 4000 (3) ¤/Zx 40 (2) ¤/Zx 400 (1)

¤/ZxQR,Æ .............. ³¤/Zx ............ = ¤/ZxQR, 1750 (23

¤/Zx 75³ 1 (4) ¤/Zx 250³ 2 (3) ¤/Zx 750³ 2 (2) ¤/Zx 750³ 1 (1)

qç]e^l

1-2 2-3 3-1 4-4 5-3 6-2 7-3 8-1 9-1 10-3

11-4 12-2 13-3 14-3 15-3 16-2 17-3 18-4 19-2 20-3

21-3 22-3 23-1

(Capacity) +ßr^ñ�

âO]ÅeöÅ£g~Z»ðLL{óóìX �

âO]Åeö',ÂV~ÅYCìX �

âO]Ãö8Æe1V~óßìÆe1V~ôpHY@*ìX �

ÁRögppzZáâO]ÅeöB{~ÅYCìXƒ �

B{ 1000 = { 1

B{ 500 ={ MŠJ

B{ 250 ={ 0*ƒ

3½5é XH{ 0.01 =  { 1

{10 = ek{ 1  

{ 0.01 = T{ 1  

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
\CV~ÄB{eñMñÏ 12 B{eñeZàYCìZ, 50~(Cup) Zq-\à (1

B{ 700 (4) B{ 450 (3) B{ 575 (2) B{ 600 (1)

gz[°{ƒA$ZkäÄ 50 gz[ZŠZ™@*ìóZ¤/em,wÅ7 2250 Zq-'egZÇgðzwB6,em,wÆa (2

{em,wyh+Z
{47 (4) {45 (3) {40 (2) {42 (1)
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B{ŠzŠ|Šc*ÂC�
ZkŠyÇñäHŠzŠ|Šc* 750{13 B{Zzg0áx~ 500{14 Zq-Çñäð (3

{30 (4) B{ 650{29 (3) B{ 250{28 (2) {28 (1)

”V~)z~„™ä6,CÙaÃHŠzŠ|AÇ 100 {ŠzŠ|Ã 20 (4

B{ 200 (4) B{ 2 (3) B{ 2000 (2) B{ 20 (1)

B{Æˆ[ÐŠzZeZàYñÂzc*±jèEÄ”VÆa 4 B{ŠzZñ�ŠìXZ¤/CÙaÃ 200 Zq-zc*±jèE�~ (5

»°ƒÏ
a20 (4) a30 (3) a50 (2) a40 (1)

³{ ........... = {3000 (6

ÃðÌ7 (4) 3 (3) 300 (2) 30 (1)

ek{Ã³{~$+%6, 5555 (7

³{ 0.5555 (4) ³{ 555.5 (3) ³{ 5.555 (2) ³{ 55.55 (1)

\„~�Ûz|#™@*ìÂ 17 {ŠzŠ|Ã] 6 B{ŠzŠ|Æ\„�Ûz|#™@*ìXZ¤/z{ 500 B{ó 250 Zq-�ÛŠ (8

B{ÆÄ\–�Ûz|#G 250 C�
Zk~Ð
9 (4) 8 (3) 10 (2) 7 (1)

10 ;2 B{zZáCÙ}e" 100 ;3 B{)g8-Æe" 50 ¬%ZLyÃg8-™**eLìXZkäŠ»yY™ (9

yh+}ÂC�
¬%ä]Ä{g8-yh+Z 3 B{Ñwg8-zZáe" 200 e"; 4 {Cg8-Æ
B{ 250{42 (4) B{ 950{40 (3) B{ 300{40 (2) B{ 350{41 (1)

gz[°{ƒA$z{CÙâ{ðzw6,Hya 89 {ðzweßZ@*ìXZ¤/ðzwÅ7 5 Šy~Zq-!*gZK»g~ 3 ¢CÙ (10

™@*ì
gz[ 4325 (4) gz[ 5045 (3) gz[ 4450 (2) gz[ 3450 (1)

{0*ãà**ìA$z{Ä£â]6,0*ã�ÛZë™nÇ 1500 {0*ã½ZìZ¤/ZÐCÙZq-£x6, 900 Zq--~ (11

8 (4) 6 (3) 7 (2) 5 (1)

B{Ñ"$ÅRöƒA$Zkä]Ä 250 †kÑ"$�Ûz|#HXZ¤/Zq-†k~ 67 Ñ"$�ÛzläËŠy (12

{Ñ"$�Ûz|#H
B{ 750{16 (4) B{ 250{15 (3) B{ 250{16 (2) B{ 750{15 (1)

{ƒ@*ì 1 B{~H5ä6, 750 (13

B{ 50 (4) B{ 250 (3) B{ 200 (2) B{ 25 (1)

B{ .......... = {7 (14

B{ 7000 (4) B{ 700 (3) B{ 70 (2) B{ 7 (1)

B{ŠzŠ|y~ZEw™CìA$z{Ä{ŠzŠ|!*iZg~ 500{8 {zŠ|ŠîìXZ¤/0á@{ 15 0á@{ÅÇñCÙŠy (15

�Ûz|#™$Ëì
B{ 800{5 (4) B{ 500{3 (3) B{ 250{4 (2) B{ 500 {6 (1)
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B{Æ†k~Z&+sg„ìC�
ZÐÄ†ÎVÅ¢zg]gìÏ 200 {gkÃ 2> (16

18 (4) 15 (3) 10 (2) 20 (1)

\àeñ‰ 50 B{ŠzŠ|ZEw™@*ìXZ¤/z{Šy~ 20 1ÅZq-eñÅŠ»yìz{Zq-\àeñÆa .17

ìÂC�
z{HŠzŠ|ZEw™@*ì
B{ 20000 (4) B{ 1000 (3) B{ 10 (2) B{ 100 (1)

1pV~XŠzZƒÏ 15 B{ÅƒA$C�
Z+ 60 Zq-ŠzZðÅ1LÞ (18

B{ 900 (4) B{ 1000 (3) B{ 800 (2) B{ 600 (1)

{0*ãZEwƒ@*ìC�
ZŒŠy 375 {ìXZjw~Zq-Šy~ 500 Zq-Zjw~0*ãÅN*éÅRö (19

ÆaÄ{0*ãÇìXZ¤/Zjw~Šzu}Šy0*ãÅN*éÃåîg6,½**ƒÂZkÆaÄ{0*ãŠg»gƒÇ
{275 (4) {250 (3) {375 (2) {125 (1)

B{Ä{Æ)z~ƒÇ 9750 (20

B{ 9750 (4) {9 (3) B{ 75{9 (2) B{ 750{9 (1)

qç]e^l

1-1 2-3 3-2 4-4 5-2 6-3 7-1 8-2 9-3 10-2

11-3 12-4 13-3 14-4 15-1 16-2 17-3 18-4 19-2 20-1

(Time) æÎk

Z°ZŠƒD�X 12 @*1 {~~ �

{~~Šz»ŒƒD�XgN*»†)Îð([RVÃªCÙ™@*ìZzg(,Z»†)Îð(4ÃªCÙ™@*ìX �

ŠzâV»Œe{gëgÐ˜R�X �

[RVÃªCÙ™D�X 12 Z°ZŠ 12 {~Æ �

]ƒD�X 24 Zq-Šy~ �

]60 = 41

460 = ‚ 1

]L 24 = Zq-Šy
]( 168 = )Zq-ß     Šy 7 = Zq-ß

Šy 31 c*30 = Zq-·

Šy 366 c*365 =  ‚w 1

¹12 = Zq-‚w
‚w 10 =   Zq-Š;
‚w 100 = Zq-œ~

]3600 = Zq-‚
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ŠyƒD�X 31 †g~óâgaó#ó�ÑðóZ~óZÍ',Zzgecâ{~ �

ŠyƒD�X 30   Z6,só�yó]4--.ç FH
EóâÞâ{~ �

ŠyƒD�X 29  Šyc* 28  â{¥.ç
E

Ezg~~ �

¹ƒD�X 12 Zq-‚w~] �

~ŠyƒD�X 366 ‚w~Zq-Ši‚w«zZµƒ@*ìX‚w« 4 �

Ð„™ä6,!*¹#g{YñÂz{‚wó‚Á«ƒÇX 4 ËÌ‚wÃ �

4) 2016 (504

20

01

0          

16        

16        

!*¹ 0        

‚Á«ìX 2016 ®Z
‚w 10 = Zq-Š; �

‚w 100 = Zq-œ~ �

WÐ¬J-Æz‰ÜÃªCÙ™@*ì( 12 )tŠzP    Anti meridian = a.m �

WÆˆÆz‰ÜÃªCÙ™@*ì( 12 )tŠzP Post meridian = p.m �

Z»xÆae{z‰ÜŠg»gƒ@*ìX �

.äÆaóZjw~7,"ÆaóÑ;~¯äÆaóŠJyÅ̀Æaz){XZ»xÆaZµZµ �

z‰Ü&æ]Šg»gƒCìX
},=£Æa]»z‰Ü4ìZ#
0*ãÅWÆaó)ðÆaó‚÷á™ghäÆaZq-4ÐÁ �

z‰Ü4ìX
'×Šzg5Ë-V~»x™äÆaZq-z‰ÜóaZjwYäÆaZµz‰Ü4ìX �

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
4 ........... = Zq-‚ (1

360 (4) 60 (3) 100 (2) 10 (1)

] .................. = Zq-Šy (2

16 (4) 20 (3) 24 (2) 12 (1)

Zq-‚w~ÄŠyƒD� (3

364 (4) 367 (3) 365 (2) 100 (1)
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Zq-‚w~Ä¹ƒD� (4

12 (4) 8 (3) 24 (2) 10 (1)

Zq-Šy~Ä$ÖƒD� (5

660 (4) 1000 (3) 1440 (2) 1200 (1)

‚w ........... = Zq-œ~ (6

50 (4) 25 (3) 100 (2) 10 (1)

‚w«~ÄŠyƒD„ (7

325 (4) 366 (3) 364 (2) 365 (1)

‚w«~â{¥.ç
E

Ezg~~ÄŠyƒD� (8

31 (4) 29 (3) 28 (2) 30 (1)

‚w«Ä‚w~Zq-%ûzZµƒ@*ì (9

4 (4) 8 (3) 6 (2) 10 (1)

Šy~Ä]'' 6 (10

] 100 (4) ] 160 (3) ] 144 (2) ] 60 (1)

..............= 430W12 ]zZà{~Æ_.gZ] 24 (11

00:30 p.m (4) 00.30 a.m (3) 12:30 p.m (2) 12:30 a.m (1)

]|XZkäö¾z‰Ü»H '2'  WÐoÑzqHz{ '4' cZ`ä0áx (12

W10 (4) W9 (3) W8 (2) W6 (1)

WZkä_·»HC�
ÍCÙä¾z‰Ü_·ÑzqH '4' ]_·HX0áx '5' ÍCÙä (13

W12 ŠzP (4) W11 ð (3) W10ð (2) W9 ð (1)

ŠyƒD� 31 fsÆ¾â{~ (14

âÞ (4) Z~ (3) Šc (2) ¥.ç
E

Ezg~ (1)

sgÆ_.¥.ç
E

Ezg~Æ¹~ÄZÂZgƒD� 2011 (15

4 (4) 6 (3) 3 (2) 5 (1)

]J-8zn,yŠ¬X¾z‰ÜZkä8zn,yŠ9 3 WÐ8zn,yŠ9ÑzqHZkä '11' g%:äð (16

»HX
WJ- 4 0áx (4) WJ- 3 ŠzP (3) WJ- 2 ŠzP (2) WJ- 1 ŠzP (1)

Zq-]~]ƒD� (17

3600 (4) 600 (3) 360 (2) 60 (1)

]~ZãÅƒD� 3 (18

220 (4) 180 (3) 60 (2) 120 (1)

âgaÆâ{~ÄZÂZg� 2016 (19

6 (4) 5 (3) 4 (2) 3 (1)

‚Á«ìÂŠz!*g{‚Á«“zZµƒÇ 2012 (20

2018 (4) 2015 (3) 2016 (2) 2014 (1)
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kHìA$e�
Yzh+ÆzZ−Å/Zã‚wƒÏ 4 ‚w»ìZkÆzZ−Å/ZkÅ/» 9 Yzh+ (21

56 (4) 46 (3) 24 (2) 36 (1)

¦/ZgZ yzZ:MðA$ZkäZK−Æ‚BHz‰Üö~ W7:30 WZK−ÆyˆZzg0áx 5:15 ¬È0áx (22

415] 3 (4) 415‚ 1 (3) 415] 2 (2) 420] 3 (1)

Wz{yzM:Mc*A$e�
°wE~XŠk,g; 1:45 WEŠHZzgŠzP 7:15 °wð (23

445 ] 3 (4) 430 ] 6 (3) 425 ] 4 (2) 430 ] 5 (1)

WJ-̧ô6,¸XA$Z,Vä̧ô~H 4:20 WÐ0áx 10:30 �lÆyzZáZzgZkÆŠz„ð (24

z‰Ü¦/ZgZX
430 ] 5 (4) 450 ] 5 (3) 430 ] 4 (2) 450 ] 3 (1)

4ÃœV~ªCÙÙ 15 ] 2 (25

4130 (4) 4140 (3) 4135 (2) 4125 (1)

415 4~»gƒY@*ìQz{ 20 4ZLŠZ-$™s™@*ìZkÆ.̂™ 5 ÃZÞìXz{ 6:00 am {− (26

~**™̧@*ìQæg�ÆagzZ:ƒY@*ìÂ{−ÄWZjwÆagzZ:ƒ@*ì
6:45 am (4) 5:40 am (3) 6:35 am (2) 6:30 am (1)

@*gõÃZ°ZŠ~ªCÙÙ 1978 B#19 (27

1978-19-5 (4) 19-5-1978 (3) 1978-5-19 (2) 5-19-1978 (1)

[RVÃ[RV~ªCÙ™ä6, 3 Šy~ 5 (28

] 53 (4) ] 123 (3) ] 120 (2) ] 50 (1)

ÃZk§bªCÙ™D� 11:50 gZ] (29

ÃðÌ7 (4) 11:55 pm (3) 11:15 am (2) 455] 11 (1)

4Ã'ªCÙ™D� 30] 12 [RVzZà{~Æ_.gZ] 24 (30

00:30 am (4) 00:30 pm (3) 12:30 pm (2) 12:30 am (1)

qç]e^l

1-3 2-2 3-2 4-4 5-2 6-2 7-3 8-3 9-4 10-2

11-3 12-1 13-3 14-3 15-4 16-2 17-4 18-3 19-2 20-2

21-1 22-2 23-3 24-3 25-2 26-3 27-3 28-4 29-3 30-4
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(Sets) - kkkk .4

ä7HZzgZk~7gÄ (1845-1918)George Cantor †»ÃtTÃ̀ðgc*èŠZyY`Lg /

™Dƒñgc*èÆZ‡VÃŠ™ä~Zq-ZëzZŠZHìX

Ã†~ñ�ŠZ°ZŠë�TÃ A ZzgZk (Countable nos.) »Èì†~‡.ÞÑgZ°ZŠ ////

�A$ B Zzg A ÃðŠz‡.ÞÑg† °Šë�X Cardinal no.

 &‡.Þ2Ì†ƒVA$ C Zzg B , A Z¤/ 

°p”{)plczs(ZâY»ù·†B@*ìX .1

tê™**eƒ	 (ii) †ÆÓxÁÜ~Zq-œuS¤ƒãe’Zzg (i) °p”{ZâY»È .2

Š~ˆ—†»gÁìc*7X
åX (George Cantor) †»Ãt7™äzZÑgc*nŠZV .3

†Ã¬xîg6,Zôm,~Æ(,}wzs{ÐªCÙHY@*ìX .4

ÐªCÙ™D�X Zq-—�Ë†~ñ�ŠìZk†»Kc*gÁB@*ìZÐë´#Ö .5

ÃLLmg‚rìóóc*LLgÁìóóÐ7,_�X ´#Ö .6

†‚îX (ii) gz7»§ic*z4§i (i) Zq-ÃLÃZ§hVÐªCÙHY@*ì‰ .7

:Z(†T~ÜsZq-gÁƒ@*ìzZug0†B@*ìX‰ñ (Single tom set) zZug0ÃL .8

GŠZ°ZŠ»†z){X
†Ìë�X Void c* Null ZÐì Zq-Z(†T~K:ƒ{à†B@* :(Empty set) {àÃL .9

i!*yÐ1ŠHZq-wsìX Scandinavian ÐªCÙHY@*ì�	 {àÃLÃ´#Ö .10

Zq-ÃLpÐ„†B@*ìZ¤/†ÆÁÜÅ®ZŠÅ2ÌÅY$Ëìc*�	özŠ :(Finite set) pÐ„† .11

ìX ƒ@*

:Zq-†ÑpÐ„†B@*ìZ¤/Zk†ÆÁÜÅ®ZŠÅ2Ì7ÅY$Ëì (Infinite set) ÑpÐ„† .12

c*�	ÑözŠƒ@*ìX‰8Z°ZŠ»†óåZ°ZŠ»†z){X
†~ñ�ŠÁÜc*Zg»yÅ®ZŠÃ†»ŠgYC°Š¹ :(Cardinal Number of set) †»ŠgYC°Š .13

ìX Y@*

:‚g}k»Î6,†MÃ¹†B@*ìX (Universal set) MÃ¹† .14

»ÌKƒZzg B »CÙK† A )z~†B@*ìXZ¤/† B Zzg A :Šzk (Equat set) )z~† .15

»ÌKƒX A »CÙZq-K† B
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c* Ã†‚î~Zk§b–Y@*ì (Union) »Z)q B Zzg Ak .16

~Zk§b–Y@*ì (Set Builder Form) Ã†‚î (Intersection) »»é B Zzg A k .17

Zzg
ÐªCÙHY@*ìX c* Æ�ÛtÃ B Zzg A Šzk .18

{ } kÆnåţ¯ZEwÅYCì .19

k~�',Z–ZEwÅYCìZÐLL#zģó̄ó¹Y@*ìXZyZDwÃ«%ûZôm,~gc*èŠZVYy .20

Y~ZEwHåX 1880 z+ä
äÌZEwHåZÏ (1707-1783) Leonard Eular ZkÆ´z{ZyZDwÃÎi+yÆxgc*èŠZV .21

Ìë�X Venn-Eular Diagram ZkÃ

Šzk»�Ût: .22

.23

.24

(ii) (i) øV̧]̧Z2: .25

(ii) (i) ˆiò̧Z2: .26

(ii) (i) 
$¨Ó4-

ö
GG

GE{¤: .27

(i) Z_Og~̧': .28

(ii)

(ii) (i) Ó&Ðö
I

¸Z2: .29

(iv) (iii)

(ii) (i) 0̧Z2: .30

(iii)

(i) e~ñgÌÆ̧Z2: .31

(ii)

Ë†~ñ�ŠZ%A$�h}gºBD�X .32

BD�X Range ZzgŠzu}&B3}é
EG] (Domain) g¤VÆ¬&B3}é

EG]´‘ .33

:Z¤/´‘ÃÝc*ÝÃ´‘~ps™Šc*YñÂqÝƒäzZÑ* (Inverse Relation) wkģ .34

ģwkģB@*ìX
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bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ÅŠgƒÏX ƒÂ Z¤/ .1

{2,4,6,8,10} (4) {6,8,10}  (3)    {1,2,3,6,8,10}  (2) {1,3,6,8,10} (1)

ÅŠg¥x<� ÆX '1' ÆÓx¬xmÆ†ÃªCÙ™@*ìÎZñ°Š , Æa Zq-8°Š .2

ÅZ�F,~Šg¥x<� Ãt™@*ì

Ãt™@*ìX

9  (4)        6  (3)    3   (2) 2 (1)

eñÃW�Âe�	ÄCY»°ÃW�peñ 14 eñÃW�p»°7ÃWZzg 10 CYÅZq-)®)~ 30 Z¤/ .3

ÃWX 7
14  (4)        18  (3)    16   (2) 12 (1)

™ŠtƒÇX ƒA$ ˜V Z¤/ .4

(2,3) (4) (5,4) (3) (3,2) (2) (1,4) (1)

øDfsÃ̈KÑºÒy»f[ìX .5

A$ Z¤/¤/ (2) A$ Z¤/(1)

A$ Z¤/(4) A$ Z¤/(3)

»#³µ ÑºÒy .6

A$ Z¤/(4)  A$ Z¤/(3)  pA$q Z¤/(2) A$ Z¤/(1)

Æ�†ƒVÂA$  A Z¤/ .7

 (4) (3) (2) A - B (1)

A$ ó ó Z¤/ .8

20 (4) 12 (3) 44 (2) 51 (1)

†Æ¦gÃ7™äzZÑgc*èŠZV .9

Yg`Lg (4) uEH (3) u~âZ‚gZâÜ (2) Mgtº (1)

fs~{à†ÅVwì .10

{ {à† } (4) (3) {0} (2) (1)

»K7ì A ÆZbZñ¢!»†ìqgzfs~Ã̈K°Š °Š A † .11

18 (4) 3 (3) 24 (2) 4 (1)

»¢d$
»¢d$

xgÁ
»¢d$
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ƒÂZk»ŠgYC°Šì Z¤/ .12

2 (4) 3 (3) 5 (2) 4 (1)

øDfs~pÐ„†ÅVw .13

‚i6,ñ�ŠgîÆfgZ] (2) M�y6,¾*gzVÅ®ZŠ (1)

8Z°ZŠÅ®ZŠ (4) yz*yÆzigZñZWÅ®ZŠ (3)

¥x<X Š~ˆ̂Ð (i) .14

{1,2,3,4,5,6} (2) {0,1,2,3,4,5,6,7} (1)

{2,3,4} (4) {3,4,5,6} (3)

(ii) .15

{8,9} (4) {5,6} (3) {0,1} (2) {1,2} (1)

(iii) .16

{4} (4) {3} (3) {2,3} (2) {3,4} (1)

(iv) .17

{4,5,6} (4) {5,6} (3) {2,8,9} (2) {8,9} (1)

(v) .18

{3} (4) {3,4} (3) {2,3} (2) {3,7} (1)

.19

(4) (3) (2) (1)

.20

(4) (3) (2) A (1)

.21

(4) (3) (2) (1)

.22

(2) (1)

(4) (3)

¥x< Š~ˆ̂ÅæŠÐ .23

{1,2} (2) {   } (1)

{0,1,2} (4) {0} (3)

0

1
4

3

5

7

7

9

2

8

A B

C

0 1

2

A B
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ÃZki!*yÐ1ŠHì {à†Å´#Ö .24

Scandinaviam (4) Greek (3) Latin (2) German (1)

øDfs~ÑpÐ„†ÅVw .25

Zôm,~Æwzs{ (2) Zq-æg Æ¥Å®ZŠ (1)

yz*yÅgc*2VÅ®ZŠ (4) GŠZ°ZŠ»† (3)

24 ™–Zzg¢45é EHEwó 20 ™–Zzg;Åó 18 ;ÅÈ�X 48 Å!*wó 60 ™–ó 50 C~ 120 Zq-)®)Æ .26

ÐV“È�XËÌ“~z7he6,CÅ®ZŠƒÏ 10 ;ÅZzgÅ!*wZzg

14 (4) 18 (3) 15 (2) 20 (1)

†Åt{¤BCì ®Z ó Z¤/ .27

?À (4) ZÙà (3) g�¦ (2)
$¨Ó4-

ö
GG

GE (1)

ƒ@*ì _______ CÙ†pŠZC .28

zZugÅ† (4) {à† (3) �† (2) zZZ#�† (1)

CÎZö§]I™D�XZy 17 **zwZzg 20 C»dI™D�X 35 Zq-uz}~tŠ¬ŠHì	 .29

C2 C»dZzgÎZö§]I™D�pÜs 6 C**zwZzgÎZö§]ó 4 CŠzâV»dZzg**zwó 7 ~

ÐVÃI™D�XÀÄC»uz}™zZc*ŠHX
54 (4) 63 (3) 57 (2) 27 (1)

ÅŠg? ƒÂ B = {2,3,4,5,6} óA = {0,2,4,6} Z¤/ .30

{2} (4) 2 (3) {2,3,5} (2) {3,5} (1)

ŠØ‰F,®ÅæŠÐ´‘¥x<X .31

{2,3} (4) {1,2} (3) {2,2,3,3} (2) {3,2} (1)

ƒÂZk»ÝƒÇ R = {(1,2) (3,4) (5,6)} .32

{2,3,4} (4) {1,2,3,4,5,6} (3) {2,4,6} (2) {1,3,5} (1)
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HƒÇ ƒÂ Z¤/ .33

(2) (1)

(4) (3)

ÅŠgƒCì ƒÂ B = {5,6} Zzg A = {1,2,3} Z¤/ .34

(2) (1)

(4) 6 (3)

ÅŠgƒÏ ƒÂ Z¤/ .35

(4) 18 (3) 50 (2) (1)

ƒÇ ƒÂ Z¤/ .36

(4) (3) (2) (1)

ÅŠgƒÏ ƒÂ ó Z¤/ .37

(2) (1)

(4) (3)

ÅŠgƒÏ ƒÂ ó Z¤/ .38

-4 (4) 4 (3) -7 (2) 7 (1)

qç]e^l

1 1 2 3 3 2 4 3 5 2 6 3 7 1 8 3 9 4 10 3

11 4 12 1 13 3 14 1 15 2 16 3 17 1 18 1 19 4 20 2

21 3 22 4 23 1 24 4 25 3 26 4 27 3 28 2 29 2 30 3

31 4 32 2 33 1 34 3 35 2 36 3 37 1 38 2
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(Algebra) ZZZZrrrrZZZZYYYY .5

ZZZZëëëëïïïï]]]]
BD�X wwww°°°°ZZZZ°°°°ZZZZŠŠŠŠ z{wzs�Z°ZŠÃªCÙ™äÆnZEwƒD� -1

z){ ó B@*ì‰ ZZZZrrrrZZZZðððð]]]] óc*LXóc*ŠzâVÆ¿ÐqÝƒ@*ƒ + Zg»y»Z�Š�L -2

z){X ó ó B@*ì‰ qqqq----gggg0000]]]] Z(]T~Zq-„gÁƒ -3

){X z ó B@*ì‰ ŠŠŠŠzzzzgggg0000]]]] Z(]T~ŠzZg»yƒV -4

z){ (ii) (i) B@*ì‰ ����gggg0000]]]] Z(]T~&Zg»yƒV -5

B@*ì‰ MMMMgggg0000]]]] Z(]T~&ÐiZh+Zg»yƒV -6

¢d$:X
ËqÝ¢[~Šzc*ŠzÐiZh+ZbZñ¢!ƒVÂCÙb¢!Šzu}b¢!ÆqÝ¢[»¢d$B@*ìX -7

»¢d$ìX ó5 »¢d$Zzg ó »¢d$ì ó ~ -8

ë�X wwww°°°°¢¢¢¢dddd$$$$ Ã Ã°Š~¢d$Zzg 5~  -9

Zg»y Zg»yT~7Voc*w°bƒVxËc*ë½Zg»yBD�zg:)xË xËZzg)xËZg»y: -10

•^e_1V -11

(i)

(ii)

(iii)

 )c*( (iv)

)c*( (v)

(vi)

(vii)

(viii)

-12

´#Ö ',Z–»**x Ÿ¶Ky
_____ âZ·Zu i

(        ) gK',Z– ii

{        } #zg',Z– iii

[        ] (,~',Z–)c*(%,¸¯ iv
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bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
»RwkHì? 4 (1

-4 (4) -2 (3) 2 (2) 4 (1)

»RwkƒÇ? -10 (2

-5 (4) 5 (3) -10 (2) 10 (1)

»RwkƒÇ?  (3

(4) (3) (2) (1)

»¢!wkHƒÇX (4

13 (4) (3) (2) (1)

ÅŠg? K »ï%,ƒÂ (5

(4) (3) (2) (1)

?____ »%, (6

(4) (3) (2) (1)

?___ »_.gZÔ, (7

(4) (3) (2) (1)

?___ »Šgz (8

16 (4) 14 (3) 12 (2) 10 (1)

qç]e^l

1-4 2-2 3-2 4-3 5-1 6-2 7-4 8-1

)zZ]**)zZ]ó¸]úZzģ'
(Equations & Inequation - Exponents & Powers)

ZZZZëëëëïïïï]]]]::::
�X z){´áVÐ�hZYñÂt„g'gc*MC¿BC (<) (gN*ì > (,Zì) (=) Šz°Š~„gÂVÃ)z~ì -1

gc*MC¿c*™ŠtƒVÐc*»f[pŠzâV7ÒyBD�X -2

Z,¿XÅœZ‰ÜÃY™7YY²£Ñõ N¿BD�X -3

Zq-A¿T~LL)z~ìóóÅ´#Öƒ)zZ]BCìX -4

o»Yd°ŠTÐŠ~ƒð)zZ]™ŠtƒYCìg6B@*ìX -5
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)zZ]T~o»(,}Ð(,Z̧]úZq-ƒé)zZ]BCìX -6

o»Yd†)zZ]Æo»´‘B@*ìX -7

Zq-™ŠtÒyT~(,ZìLLc*gN*ìóóÅ´#ÖƒCì**)zZ]BCìX -8

o»Yd�Š~ƒð**)zZ]Ã™Št¯@*ì**)zZ]»ic*g6B@*ìX -9

B@*ìX (Transposition) ËgÁÃ)zZ]ÅZq-Y+$ÐŠzu~Y+$ps™ä»¿Y$+à -10

¸]úÆ̧Z2:X -11

(iii) (ii)  (i)

(vi) (v) (iv)

)c*( (vii)

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ÅŠgìX ~ )zZ] (1

0 (4) 6 (3) +2 (2) -2 (1)

ÅŠgìX A$ (2

-36 (4) -4 (3) 36 (2) 4 (1)

ÅŠgìX (3

(4) (3) (2) (1)

iƒÇX » (4

(4) (3) (2) (1)

Mg0»#ìX (5

(4) (3) -a (2) a (1)

ÅŠgìX ó (6

-2 (4) 1 (3) 8 (2) -8 (1)

ÅŠgìX A$ (7

(4) (3) 5 (2) -5 (1)

ÅŠgìX A$ (8

0 (4) -2 (3) 1 (2) -1 (1)

ÅŠgìX A$ (9

25 (4) (3) 4 (2) 15 (1)
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ÅŠgìX A$ (10

(4) (3) (2) (1)

Zq-gc*MC]c*Â™ŠtƒÇc*»f[ƒÇpŠzâV7B@*X (11

**)zZ] (4) Òy (3) î] (2) )zZ] (1)

qÝƒ@*ìZk»„gC¦ƒÇX 10 ~Ë°ŠÃ¦™äÐ 4 (12

(4) (3) (2) (1)

»ŠgzìX (13

4 (4) 3 (3) 2 (2) 1 (1)

ÅŠgìX A$ ó Z¤/ (14

16 (4) 25 (3) 10 (2) 13 (1)

Mg0»#ìX  (15

(4) (3) (2) (1)

Zq-8°ŠìÂZk**)zZ]» ~ Z¤/**)zZ] (16

&i� (4) Šziì (3) Zq-iì (2) Ãði7 (1)

ƒ ÅŠgZ#� Mg0 (17

1 (4) (3) (2) 0 (1)

~Zg»yÅ®ZŠìX (18

4 (4) 3 (3) 2 (2) 1 (1)

»¿  (19

(4) (3) (2) (1)

ƒ@*°ŠHƒÇX 26 ¦HYñÂ 6 Z¤/Ë°ŠÆŠzu~ (20

12 (4) 16 (3) 20 (2) 10 (1)

ìZ°ZŠHìX 33 &|Z°ZŠ»ù· (21

(4) (3) (2) (1)

�ÂZyÅŠg~ƒÏX Zzg Zq-â�6,Šz|iZzñ (22

100,80 (4) 95,85 (3) 70,110 (2) 90,90 (1)

!*\Å/dWÅ/Å&kHìóZ¤/ZyÆ/zV»ù·‚wƒÂ!*\Å/ƒÏX (23

‚w 15 (4) ‚w 30 (3) ‚w 60 (2) ‚w 20 (1)
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ÅŠgƒÏX 6, (24

27 (4) 12 (3) 7 (2) 15 (1)

ÅŠgƒÏX Â (25

2 (4) 5 (3) 3 (2) 6 (1)

ÅŠg ƒÂ  (26

12 (4) 9 (3) 8 (2) 6 (1)

ÅŠg (27

0 (4) 2 (3) 1 (2) (1)

»B@*ìX Y ó100~ (28

ƒ~„g] (4) o (3) °Š~¢d$ (2) w°¢d$ (1)

»B@*ìX 100óY~ (29

ƒ~„g] (4) o (3) °Š~¢d$ (2) w°¢d$ (1)

ë�X __________Ã a ~ (30

Zy~Ãð7 (4) ¸]ú (3) ¸] (2) Z‚k (1)

B@*ìX _________n~ (31

Zy~Ãð7 (4) ¸]ú (3) ¸] (2) Z‚k (1)

»¢d$HìX ~ (32

(4) (3) -1 (2) 1 (1)

Å̧]úð̂ (33

(4) (3) (2) (1)

fs~{g`ëÅ̧]£ë�X (34

(4) (3) (2) (1)

¸ÂVÅqÝ„fs~Ð¾Ÿ‚Ãë�X (35

Zy~Ãð7 (4) (3) (2) (1)

ÅŠgì? (36

0 (4) 2 (3) -1 (2) 1 (1)
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¥xÙ² m (37

0 (4) 2 (3) -1 (2) 1 (1)

ÅŠgHƒÏX (38

0 (4) 2 (3) -1 (2) 1 (1)

(39

0 (4) 2 (3) -1 (2) 1 (1)

ÅŠg? ƒÂ (40

(4) (3) (2) (1)

KEY qç]e^l

1-1 2-2 3-2 4-4 5-1 6-3 7-2 8-2 9-2 10-2

11-3 12-1 13-3 14-3 15-1 16-4 17-2 18-1 19-3 20-1

21-1 22-3 23-2 24-1 25-3 26-3 27-2 28-2 29-1 30-1

31-3 32-2 33-2 34-4 35-1 36-4 37-1 38-2 39-1 40-1

Simple Equations ‚‚‚‚ŠŠŠŠ{{{{))))zzzzZZZZ''''
]aÜÞþ³Ó^lV

c*°Š~¿ (Numerical Expressions) z){̂Å„gÂVÃ°Š~„g' ó ó .1

È�X (Numerical Sentences)

(Methematical Zq-gc*MC¿Å¤&™Štc*»f[pŠzâV7ÐÅY$Ëìgc*MCÒy .2

B@*ìX Statement)

BD�X (Open Sentences) Z,gc*MC¿XÅßg]ÃY™7YYA¿ .3

z){X (iv) (iii) (ii)  (i) ‰:

Z(î]T~LL)z~ìóóÅ´#Ö0*ðYCì)zZ]BCì: .4

z){X (ii)  (i) ‰:

L.H.S (ii) Zzg R.H.S (i) CÙ)zZ]ÆŠz!*izƒD� .5

c*ŠZN;BÅY+$Zzg Right Hand Side »È R.H.S .6

c*!*N;BÅY+$ƒ@*ìX Left Hand Side »È R.H.S

B@*ìX (Roots) )zZ]»i)zZ]»g6 .7

)zZ]~ñ�ŠZôm,~Æwzs{LLoóóBD�X .8
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)zZ]Ãi™ä»È)zZ]~ñ�ŠoÅŠg¥x™**ìX .9

B@*ìX (Linear Equation) )zZ]T~o»(,}Ð(,Z̧]úZq-ƒ@*ìé)zZ] .10

Z¤/é)zZ]~ñ�ŠoZ]Å®ZŠZq-ƒÂZkÃ‚Š{)zZ'ë�X .11

B@*ìX (Tranzposition) ËgÁÃ)zZ]ÅZq-Y+$ÐŠzu~Y+$v™**Y$+à .12

Zq-)zZ]~ŠZNY+$Zzg!*NY+$ÅŠg,)z~ƒC�X .13

Z¤/é)zZ]~Zq-oƒÂZk)zZ]ÃzZuoÅé)zZ]ë�X .14

Z¤/Ëé)zZ]~ŠzoƒVÂZkÃŠzoZ]zZàé)zZ]ë�X .15

/Zq-z‰Ü#7ƒMh Zzg ìX˜V ~é)zZ]Å¬x̂ Zzg ŠzoZ] .16

ÇZ°ZŠ�X Zzg ó Z#�

Zq-oÅé)zZ]»ÜsZq-»Šiƒ@*ìX .17

ŠzoZ]~é)zZ]ÆFiƒD�X .18

ÅŠgzVÅ�h�ŠzâV)zZÂVÃt™@*ìXé)zZ]Å�h»i†B@*ìX Zzg oZ] .19

Z+é)zZÂV»�hT»iÃLZq-„ƒ@*ìLLé)zZÂV»x�hóóB@*ìX .20

Z+é)zZÂV»�hT»ÃðiÃL7ƒ@*LL)Ç)zZÂV»�hóóB@*ìX .21

Z+é)zZÂV»�hTÆÑpÐ„iÃLƒD�LLŠzo6,FF«)zZÂV»�hóóB@*ìX .22

X LLé)zZÂV»x�hóó~ŠzâVé)zZ]Zq-`Ð*gD�ª�t‡éƒVÐZzgÇƒVÐ .23

Ló)Çé)zZÂV»�hóó~ŠzâVé)zZ]Zq-Šzu}6,s7™DX .24

LLŠzo6,FF«)zZÂV»�hóó~ŠzâVé)zZ]Zq-Šzu}6,;ƒD�X .25

ÚŠ^æ]iç7Ò1ìç]”V

:CÙ°ŠpŠZL)z~ƒ@*ìX (Reflexive Propert) ',pŠ{¤ .26

z){X 10 = 10 óX = X Vw:
:Z¤/ŠzZ°ZŠ~ª°ŠŠzu}°ŠÆ)z~ìA$ŠzuZ°ŠÌ (Symmetric Property) ?À{¤ .27

¬Æ)z~ƒÇX
A$ ŠzZ°ZŠ�Zzg Zzg Z¤/

:&Z°ZŠ~Z¤/ª°ŠŠzu}°ŠÆ)z~ƒZzgŠzu}°Šó (Transitive Propertive) ZÙà{¤ .28

Zzg ÆnZ¤/ Zzg ó Š}°ŠÆ)z~ƒA$ŠZ°Š¬°ŠÆ)z~ƒÇX‰Ë&Z°ZŠ
A$
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]]]]ÖÖÖÖrrrrffff††††]]]]ððððVVVV

gc*„Å»!Â[~)®)¼ÐZrZY»¬gs™zZc*ŠHìX .1

ZrZY~Z°ZŠÆ‚BËÌi!*yÆwzs{Ã5c*Y@*ìX .2

ÂZrZY²!i!*yÐâpfì��LLZwƒóóÐ¯ìX .3

ÃgÏgc*èŠZV·Z0ñ.pZgiãä²!i!*y~Zq-Â[èT~ZrZY6,gzÝeZà̂X .4

q-g0„g]c*q-g0]»ŠgzZk~ñ�ŠoÆŠg�V»ù·ƒ@*ìX .5

Mg0„g]c*Mg0]~ƒÐ(,~̧]Zk»ŠgzBCìX .6

xgÁ»Šgz#ƒ@*ìX .7

Ë„g]ÆZg»yÃZyÆŠg�VÆÒpÐ4,zàF,KM~g3YñÂz{„g]Å£g~̂BCìX .8

ZrZYÆZg»y»qÝ¢[¥x™äcZq-„Z‚kgppzZáZg»yÆ̧]ú¦òYD�X .9

Z#ÃðŠzZq-ǵ43ð E
GVÃ¢[Šc*Y@*ìÂZq-g0„qÝƒCìX .10

Zq-g0ÃŠzg0Ð¢[Šc*YñÂŠzg0]qÝƒ@*ìX .11

Zq-g0Zzg�g0ÆqÝ¢[~&Zg»yƒD�X .12

Z#ŠzóŠzǵ43ð E
GVÃ¢[Šc*Y@*ìÂ&Zg»yqÝƒD�X  .13

Zg»yƒD�X '5' Šzg0Zzg�g0ÆqÝ¢1V~ic*Š{Ðic*Š{ .14

ÆÂZ+)zZ]§&Ïî IBCìX LHS = RHS :Z¤/Ë)zZ]~ (Equivalent) §&Ïî I .15

Zq-§&Ïî IZq-Z+)zZ]ì�oZ]ÅÓx†VÆnŠg„ƒCìZ#�Zq-)zZ]ZkÆ .16

oZ]Å‰†Vc„9ƒCìX ’)ÿLZbZñ¢!óƒ~„gÂVÆ_.gZÔÃóŠzŠgY)zZ]
(Quadratic Equations, Square roots of Algebraic Expressions)

Zëï]:D
»µ_.gZÔ,¹Y@*ìX Ã ƒÇX Zq-oìT»%, /

Ð̈HY@*ìX »_.gZÔ, /

ªÇZ°ZŠÐƒX R T»m CÙ
Üs)tZ°ZŠÆaZEwHY@*ìX Âe@*ì� 6� /

ìX qÝ7KYMh�ÇZ°ZŠÆ†~ñ�Š7ƒDZzgtZ°ZŠÃWi~Z°ZŠ¹Y@* Zzg /
°Š~ (3)) „»§i (2)) W~!§i (1)) ƒ~„gÂV»bgZÔ,Zy&§hVÐ¥xHY@*ì /

¢d$»§iX
Homogenious CÙZr~„g]ÆCÙ°ŠÅ¸])z~ƒCìA$t„g]Ã7V„g])I÷„g]( /

�X ë Expression
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?À„g]BCìXZ¤/ Å„g] ?À„g':ŠzozV /

æzg~„g]B@*ìZ¤/ Åƒ~„g] æzg~„g':&ozV /

~ ŠzŠgY)zZ] /

Æg8 )zZ] /

B@*ìX »¡ )zZ] /

Æg8ÇZzgZƒVÐZ¤/ )zZ] /

Æg8ÇZzg)z~ƒVÐZ¤/ )zZ] /

Æg8ìà&Wi~ƒVÐZ¤/ )zZ] /

Æg8�A$ )zZ] Z¤/ /

� ŠzŠgY)zZ]TÆg8 /

Æb¢!  b[y  Zzg A$ Zq-Ú?À„g] Z¤/ /

–YñÇX Ã ƒVÐA$
Æb Ì Zzg Zq-b¢!ì�Ú?À„g] Z¤/ /

ÐX ¢!ƒV
)zZ]��£g~§i)zZ]ŠgzŠzx~vÅYCƒÂZkÃiHYYìX /

Æg8�ÂŠg,¥x<X )zZ] Z¤/ -1

ÅŠgƒÏX
(4) (3) (2) (1)

ÅŠgƒÏX  .-2

(4) (3) (2) (1)

ÅŠg        -3

(4) (3) (2) (1)
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�X ŠzŠgY)zZ]¥x<TÆg8 -4

(2) (1)

(4) (3)

ÅŠg¥x<X k ìA$ 2 )zZ]»Zq-g6 -5

6  (4)        2  (3)   -3   (2) 3 (1)

»Zq-g6Šzu}g8»&kHìXA$e�� -6

 (4)          (3)  (2) (1)

X „g]BC� t  ƒÂ ~BCìZ¤/ Zzg Ð%ZŠ)zZ] „g] -7

Ú„g] (4) æzg~   (3) I÷      (2) ?À (1)

ZbZñ¢!~As< -8

(2) (1)

(4) (3)

Æg8)z~ƒfX ÅÃ́ŠgzVc)zZ] -9

(4) (3) -4 (2) 4 (1)

Æg8)z~ƒfX ÅÃ́ŠgzVc)zZ]  -10

(4) (3) (2) (1)

ìX 10 ZzgqÝ¢[ -3 )zZ]¥x<²g3V»ù· -11

(2) (1)

(4) (3)

ÅŠgƒÏX A$ Z¤/ -12

(4) (3) (2) (1)

Ðåîg6,„ƒYñX ÅŠgZk§b¥xÙX  -13

(4) (3) (2) (1)

Ð‡.Þ„ìA$ ó Z¤/ -14

(4) (3) (2) (1)
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Ðåîg6,„ƒ@*ìA$ ó Z¤/ -15

(4) ŠzâV Zzg (3) (2) (1)

Ð¾z‰Ü‡.Þ„ƒÇX  ó -16

ñZzg¤tŠzâVßgÂV~ (4) ñc*¤tƒ (3) ¤tƒ (2) ñƒ (1)

ìA$Z°ZŠ 84 ìZzgZy»qÝ¢[ 5 ŠzZ°ZŠ»�Ût -17

-12,-7 (4) -12,7 (3) 13,8 (2) 12,7 (1)

ic*Š{ìX °Š¥x<�ZkÆ½[Ð -18

(4) (3) (2) (1)

ìz{Z°ZŠ 52 Šz|ñZ°ZŠÆ%ŠV»ù· -19

4,6 (4) (3) 4,2 (2) 6,4 (1)

Áìz{ 132 °Š��ZkÆ%,Ð -20

11,-12 (4) -11,-12 (3) -11,12 (2) 11,12 (1)

ic*Š{ìZk°ŠÃ¥x<X 30 kHÐ 4 Zq-°ŠÆ%,»ŠkHZkÆ -21

-5,3 (4) 4,7 (3) +3,5 (2) 5,-3 (1)

A$z{Ÿ ic*Š{ìZzgÑgà{©úÆ%ŠVÐ¶zZàŸ 4 Zq-Ÿ»©úÑgà{Ð -22

(4) (3) (2) (1)

Zq-ŠzyÏ°ŠT~Zq-y�Šzu}»%,ìZzgyÎVÅF,KMÃZt™äÐ“WzZÑ°Æ™u -23

ic*Š{ìA$z{°ŠƒÇX 15Ð

49 (4) 12 (3) 39 (2) 24 (1)

¢aì#}ÆZ…ŠƒfX 13 ¢aìZzgZq-zF,»îw 34 Zq-l#}»Zq© -24

4,11 (4) 17,5 (3) 6,13 (2) 5,12 (1)

ÐWiZŠgÁìX Æ;ƒ~Ã̈KgÁ  -25

ŠZ (4) Ù (3) aå (2) 0*vZV (1)

„g] -26

Zy~ÐÃðÌ7 (4) I÷Zzg?ÀŠzâV (3) I÷Zzg?À (2) I÷ (1)
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Šz?À„gÂV»�Ût -27

µ (4) # (3) I÷ (2) ?À (1)

»ÈìX -28

(2) (1)

(4) (3)

æzg~ìZ¤/ Zq-„g] -29

(2) (1)

(4) (3)

ƒÂg8�X ŠzŠgY)zZ]~ -30

)**ê (4) **ê (3) ìà (2)Ç (1)

ÅŠg Æg8)z~ƒVÂ Z¤/)zZ] -31

(4) (3) (2) (1)

ÅŠg c »Zq-g6#ƒÂ )zZ] -32

-a (4) 0 (3) 2 (2) 1 (1)

ƒÂZk»Zq-g6ƒÇX ~Z¤/ )zZ] -33

c/a (4) a/b (3) -a (2) 0 (1)

ÅŠg ìA$ »Zq-bz¢! Z¤/ -34

5 (4) -5 (3) -2 (2) 3 (1)

Æg3VÅâÎìX )zZ] -35

Zy~ÐÃð7 (4) ìà (3) Ç)z~ (2) Ç))z~ (1)

ƒÂ)zZ]ƒÏX Zzg Z¤/Zq-)zZ]Æg8 -36

(2) (1)

(4) (3)

»ù· )zZ] -37

(4) (3) (2) (1)

»Zq-b¢! „g] -38

(4) (3) (2) (1)
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ÅF,®?ÀìX  -39

Zy~ÐÃ
&4-�ö
J

GE7 (4) JZY (3) "g (2) "g (1)

ƒÂg8�X Z¤/ -40

(4) (3) (2) (1)

ÅŠgìX Zg»yƒVÂ 9 Æ;ƒ -41

9 (4) 3 (3) 2 (2) 4 (1)

»ŠgxãgÁìX -42

(4) (3) (2) (1)

zZVgÁìX » -43

(4) (3) (2) (1)

Zq-?À„g]ƒÂ Z¤/ -44

12 (4) 7 (3) 5 (2) 2 (1)

Ð„™äÆˆ!*¹ƒÇX Ã -45

(4) (3) b/a (2) -b/a (1)

»bz¢!ƒÂA$ ó Z¤/ -46

(4) (3) (2) (1)

»bz¢!ƒÇZ¤/ „g]  -47

)z~#ƒ (4) Ç°Šƒ (3) ¤t°Šƒ (2) Ãð8°Šƒ (1)

)z~ƒÇX »bz¢!ƒÂ „g] Z¤/ -48

14 (4) -4 (3) 4 (2) 0 (1)

œubz¢!gnpƒA$ Zzg ƒZzg Z¤/ -49

(4) (3) (2) (1)

bz¢!ƒÂŠzuZbz¢!ƒÇX „g] Z¤/ -50

(4) (3) (2) (1)

ÅŠgƒÏX 6,ƒÂ Zq-¤̀/Zs Z¤/ -51

6 (4) 9 (3) 0 (2) 3 (1)
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¤/Zsg,~ƒÇX  -52

(4) (3) (2) (1)

2,-3 )zZ]TÆg8� -53

(2) (1)

(4) (3)

ƒA$ Z¤/ -54

(4) (3) (2) (1)

»bz¢!ƒÇX ó -55

50 (4) 48 (3) 24 (2) 10 (1)

;ƒ~Zg»yÆ¢çV»ù·ƒÇX  -56

32 (4) 5 (3) 16 (2) 8 (1)

»Zug6ìX )zZ] -57

1 (4) (3) (2) (1)

»Zq-g6zu}g6»¦[ƒäÅÑoìX )zZ] -58

(4) (3) (2) (1)

KEY

1 - 1 2 - 1 3 - 2 4 - 1 5 - 4 6 - 3 7 - 1 8 - 1 9 - 1 1 0 - 1

1 1 - 1 1 2 - 3 1 3 - 1 1 4 - 4 1 5 - 1 1 6 - 2 1 7 - 1 1 8 - 2 1 9 - 3 2 0 - 2

2 1 - 1 2 2 - 3 2 3 - 2 2 4 - 1 2 5 - 1 2 6 - 3 2 7 - 3 2 8 - 1 2 9 - 2 3 0 - 2

3 1 - 1 3 2 - 3 3 3 - 1 3 4 - 3 3 5 - 3 3 6 - 1 3 7 - 1 3 8 - 1 3 9 - 1 4 0 - 3

4 1 - 1 4 2 - 3 4 3 - 1 4 4 - 1 4 5 - 4 4 6 - 3 4 7 - 2 4 8 - 3 4 9 - 4 5 0 - 4

5 1 - 3 5 2 - 4 5 3 - 4 5 4 - 3 5 5 - 2 5 6 - 2 5 7 - 3 5 8 - 4
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¥¥¥¥ææææææææ~~~~ .6
 Analytical, Co-ordinate Geometry

Zq-@*Zq-ģÕoÆŠgxy�Zq-R~zZµ�Zzg�9Z°ZŠÆ&B3}é
EG]�X �

”V~„HŠHìTÃg,ë�X 4 Zq-RÃ �

Zy "gë� Ã (Vertical line) "gZzgÀŠ~â Ã (horizantal line) Zkg¹R~Mh~� �

B@*ìX Origin ŠzâV"gzV»»̀éJZ

"gzVÅŠzg~ÆaZ°ZŠZEwò y Zzg x ~ªCÙHY@*ìTÐ%ZŠtƒ@*ì� Zzg ËÃ̀ZkR6, �

YD�X

ŠzâVµƒD�X Zzg ¬g,ÆZ±gÐZy&B3}é
EG]Å´#Ö$+rgSìX‰¬g,~ �

Å´#ÖµƒÏX Å´#ÖtZzg Šzu}g,~ �

Å´#ÖtƒVÐX Zzg Š}g,~ŠzâV&B3}é
EG]ª �

tƒÇX µZzg a¸g,~ �

"gƒÇX µ �

"gÅ)zZ] Zzg "gÅ)zZ]  - �

"gÆáZi~âƒÇX )zZ] �

"gÆáZi~âƒÇX  )zZ] �

iZztƒÂ "gÐ#³{~‚~Zk»eJwë�XZ¤/  - �

ÃŠzuZ–ë�X Ãª–Zzg  ~ Zq-%A$�h} �

Ì¹Y@*ìX âÆeJwÃ "g6,Æ&B3}é
EG]»�Ût

= eJw
�

"g6,Æ&B3}é
EG]»�Ût

*gCìX Zzg�JZ Zq-âÃªCÙ™CìT»eJw Æa �

"gÆáZi~â»eJw#ƒÇX �

"gÆáZi~â»e¤wÑpÐ„ƒÇX �

"gÆŒÛd$ƒCYCìX ZzgZkÅ7(,fYCìz{ 6� �

"gÆ!*NY+$(,fìX ZzgZkÅ7(,fYCìz{ 6� �

ÃðŠzèoáZi~�A$ZkÆ@Æîg6,ŠzáZi~èo�»eJw)z~ƒÇX �

Ð5C�X Šzèo�»Šgxã`�ŠzèoÃÕo �
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ZzgŠzÕog¹R~A$ZyÆŠgxy»Ã, Zzg Z¤/ �

Zq-â�ÃªCÙ™CìX , ˜V6, ¬ŠgzÅ)zZ] �

 - ( °Š~¢d$ )» »eJw= â� �

»°Š~¢d$    

â��[ÆZHqÆŠgxãÕoÃ5CìZzgŠ}IÆáZi~ƒCìX �

!©‹ð
G

·¹Y@*ìX Ã 6,s™CìA$ "gÃ̀ Z¤/Zq-â� �

!©‹ð
G

·¹Y@*ìX Ã 6,s™CìA$ "gÃ̀ Z¤/Zq-â� �

�X ƒÏXZkÃeJwZzg!©‹ð
G

·§ië ìA$ !©‹ð
G

· Zzg âÅ)zZ]T»eJw �

Ð*gCìX Zzg�̀ Z¤/â�»eJw �

"gzV6,!©‹ð
G

·ë�A$ZkÅ)zZ] Zzg  Zk§bTÃ Zzg Z¤/ �

Ð*gCìA$ZkÅ)zZ] Zzg Z¤/â�ŠzÕo �

Åzz&”V~„ƒCìX Zq-Râ� �

Õo»†â�6,zZµƒÇX (i)

Ð̈HY@*ìX Õo»†â�ÆMŠñz6,zZµƒÇTÃ (ii)

X Õo»†MŠJR6,zZµƒÇXZ¤/ (iii)

&”V~„™CìX â� Zq-bRÃ �

(iii) Zzg (ii) (i)

»i† �

ƒÂ (i)

7ƒ@*X T~` (ii)

ƒÂŠzâVZq-Šzu}6,ÀŠzZgƒVÐX -1 Z¤/Šzèo�»eJw»qÝ¢[ �

X¢45é
E

G
I¨g_:zF,»%,)z~ƒ@*ìZg·q»%,¦‡°}Æ%,Æ �

)‡°{( 2
+ )Zg·q( 2

= )zF,( 2
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bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ÅŠgHƒÏX Z»ÇVÆÃ,6,ƒA$ ÆŠgxy»Ã,  Zzg Z¤/ -1

9  (4)   (3) -3 (2) +3 (1)

ÅŠgHƒÏ² �A$ F,KMzZg R,Q,P Z¤/ -2

 -5 (4) ŠzâV 2 Zzg  1 (3) -3 (2) 5 (1)

ƒX !©‹ð
G

· -y Zzg !©‹ð
G

· -x âÅ)zZ]¥x<T» -3

  (4)   (3) (2) (1)

ÆáZi~ìX ìZzg 4 !©‹ð
G

· -x âÅ)zZ]¥x<T» -4

  (4)   (3) (2) (1)

Ãµ[Æ�X Š�‰gZk -5

ZZÑþHq[ (2) )z~ZÑHq[ (1)

‡ìZ²Zzt)z~Z—:[   (4) )z~Z—:[   (3)

ÅŠgZk§b¥xÙ� ƒÂ ó ó Z¤/ -6

(4) (3) (2) (1)

ÂŠg,¥xÙX ƒÂ Zzg Z¤/ -7

(4) (3) (2) (1)

ÅÂŠg,Zk§b¥xÙ� ƒÂ Z¤/ -8

(4) (3) (2) (1)

ÆŠgxyģ¥xÙ b Zzg a ÆŠgxãÃ,»™kHƒÂ Zzg »ŠgxãÃ, Zzg Z¤/ -9

(2) (1)

(4) (3)

Ð)z~Ã,6,ƒX (4,-2) Zzg (2,3) "g6,$©û EG¥xÙ� -10

(4) (3) (2) (1)

�X [»Zq©¥xÙTÆgZk -11

(4) (3) (2) (1)

ì¢ÆŠzu}u}Æ&B3}é
EG]ƒVÐX ìZzgZk»%œ/ ŠZ],}Æ¢»Zq-uZ -12

(-3,-2) (4) (2,3) (3) (3,-2) (2) (-3,2) (1)
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ÅÚ~„™@*ìX 2:3 Ã5äzZáâÃ Zzg  Æ&B3}é
EG]¥xÙ�Õo C $©û EG

-13

(4) (3) (2) (1)

ÅÚ~„™@*ìX Ã5äzZáâÃ$©û EG Zzg Õo -14

~{g� 3:2 (4) ~ŠZ7Õä
ES 2:3 (3) ~{g� 3:1 (2) ~ŠZ7Õä

ES 3:1 (1)

�X (6,12) Zzg (-4,4) (-2,2) [Æ%œ/zTãÆ&B3}é
EG]TÆgZk -15

(4) (2,3) (3) (0,6) (2) (6,0) (1)

"g¾Ú~„™@*ìX Ã5äzZáé«Ã (-7,-1) Zzg (4,6) Õo -16

5:1 (4) 3:2 (3) 2:3 (2) 6:1 (1)

"gÚ~„™@*ìX -y Ã5äzZáé«Ã (6,1) Zzg (-3,2) Õo -17

ŠZ7Õä
ES 2:1 (4) {g� 1:2 (3) {g� 2:1 (2) ŠZ7Õä

ES 1:2 (1)

�X (8,-2) Zzg (-1,0) (5,-2) [ÆzTEV»$©û EG»é¥x<TÆgZk -18

(4) (3) (2) (1)

6,s™D�X (0,-3) �ZzgZkÆzT#/õ E
G$©û EG

(5,2) Zzg (-1,4) [»ŠZgZk¥xÙZ¤/ZkÆŠzgZk -19

(-4,-13)  (4) (-2,-13)  (3) (-4, 15)  (2) (-4, -15)  (1)

ìXŠzu}u}Æ&B3}é
EG]¥xÙX (-2,5) ZzgZk»%œ/ (2,3) Zq-ŠZ],}Æ¢»Zq-uZ -20

  (4) (6,-7)  (3) (-6,-7)  (2) (-6,7)  (1)

Æ&B3}é
EG]Zk§b¥x<� C 6,Zq-$©û EG

AB ŠzÕo�Â{g`”{ B = (3,-2) Zzg A = (-2,5) Z¤/ -21

8,-1 (4) -3,2 (3) 2,-3 (2) 2,3 (1)

Ã5äzZáé«ÆÕoeÆ&B3}é
EG] B = (9,5) Zzg A = (-3,2) -22

(-1,3),(5,-4) (4) (1,-3),(-5,4) (3) (1,3),(5,4) (2)  (1,2),(3,4) (1)

Æ&B3}é
EG] S Æ&gZkƒVÂaģZk PQRS Zq-áZi~ZÑHq R(a-1, b+7) óQ(a+3, b+4) óP(a,b) Z¤/ -23

(2) (1)

 (4) (3)

�X Ãt™D Ã5äzZáâÆ$©û EGzVÆ&B3}é
EG])zZ] (3,4) Zzg (2,3) U*"$Ù�Õo -24

(4) (3) (2) (1)

    Ð“WzZá[»gK (-2,3), (-7,5) (3,-5) Õo -25

%,Z»×V 20 (4) %,Z»×V 18 (3) %,Z»×V 15 (2) %,Z»×V 16 (1)
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Ã„™@*ìX BCóA ëâ�z{Ú¥xÙT~ C(7,-1) B (-3,4) A(1,2) C��Õo -26

3:4 (4) 1:3 (3) 3:2 (2) 2:3 (1)

ÅŠg p ëâƒVÂ C(7,-1) B(-3,4) A(p,2) Z¤/&Õo -27

0 (4) -1 (3) 5 (2) 1 (1)

ÆzV AB Zzg CA,BC F,KMZzg F,E,D ÆgZkƒVZzg ABC [C( 5,7) B( 3,1) A(-1,5) Z¤/ -28

»gK »gKƒVA$ ABC yƒVÂU*"$Ù[

%,Z»×V 32 (4) %,Z»×V 4 (3) %,Z»×V 8 (2) %,Z»×V 16 (1)

¥xÙX t %,Z»×VƒÂ 5 Ð“WzZá[»gK (3,1) (-2,6) (t, 2t) Z¤/gZk -29

8/15 (4) 14/7 (3) 15/7 (2) 7/15 (1)

ìX 7/3 Ð*g@*ìZzgTÅeJw (3,-5) Zq-â�Æ)zZ]HƒÏ�$©û EG
-30

(2) (1)

(4) (3)

ìX 3 Ð*@*ìZzgTÅeJw (4,3) Zq-â�Å)zZ]HƒÏ� -31

(2) (1)

(4) (3)

Z»×V» 3 "g6, »iZzt¯@*ìZzg "gÅµ‚Æ‚B Zq-â�Å)zZ]ÅƒÏ� -32

!©‹ð
G

·¯@*ìX

(4) (3) (2) (1)

ìX -1 !©‹ð
G

·  »izZt¯@*ìZzgT» "gÅµ‚Æ‚B âÅ)zZ]HƒÏ� -33

(2) (1)

(4) (3)

»eJw â -34

-a/b (4) a/b (3) (2) b/a (1)

Ð&B3}é
EG]Æ"gzV6,“WzZá!©‹ð

G
´ƒfX â -35

(4) (3) (2) (1)

Ð*gCìX (0,b) Zzg (a,0) âÅ)zZ]�Õo -36

(4) (3) (2) (1)
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ÆáZi~ìX  Ð*g@*ìZzg (3,4) âÅ)zZ]HƒÏ�$©û EG
-37

(4) (3) (2) (1)

¯@*ìZkâÅ)zZ]ìX -7 Zzg 4 "g6,!©‹ð
G

´ Zzg Zq-â� -38

(4) (3) (2) (1)

Zzg&B3}é
EG]Æ"gzVÐ“WzZá[»gK â -39

%,Z»×V (4) %,Z»×V (3) %,Z»×V (2) %,Z»×V (1)

Ã5äzZáâ»eJw (2,-5) Zzg (4,6) -40

11/2 (4) 5/6 (3) -2/4 (2) 6/5 (1)

Šzèo�áZi~ƒD�Z¤/ZyÆeJw� -41

)cs (4) )z~ (3) ))z~ (2) # (1)

ÆáZi~â»eJw â -42

-2/3 (4) 3 (3) 2/3 (2) 3/2 (1)

6,ÀŠzZgâ»eJw  -43

5/2 (4) 2 (3) -2/5 (2) 2/5 (1)

ó~zZµìX A$` ó Z¤/ -44

(4) (3) (2) (1)

Å)zZ]ìX  -45

(4) (3) (2) (1)

"gÅ)zZ]ìX -46

(4) (3) (2) (1)

ÅáZi~ìX â -47

(4) (3) "g (2) "g (1)

â -48

(4) (3) "g (2) "g (1)

`Ð*gD�X ó -49

(4) (3) (2) (1)

"g6,»̀éìX » ó ó èo -50

(0,0) (4) (-1,-1) (3) (1,1) (2) (0,1) (1)
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MìA$ZkâÅ)zZ]ìX "gÐ 6,Zzg "gÐ Z¤/Zq-â -51

(4) (3) (2) (1)

Zq-egVÆ|̂VÆzVÕoÃ5äÐ“WzZÑegVìX -52

Ås (4) áZi~ZÑHq (3) [ (2) %, (1)

!©‹ð
G

·ìX -y !©‹ð
G

·Zzg » )zZ] -53

(4) (3) (2) (1)

ìX -3 !©‹ð
G

· 2y âÅ)zZ]TÅeJw -54

(4) (3) (2) (1)

ÅŠg a ìA$ Ð*g@*ìX (4,a) Zzg (-2,3) Zq-â»eJw�Õo -55

-7 (4) 4 (3) -2 (2) 2 (1)

&B3}é
EG]Æ"gzV6,“WzZá!©‹ð

G
´�X â -56

20,5 (4) 5,4 (3) 4,-5(2) -5,4(1)

ÅŠg a Zq-Šzu}6,ÀŠzZg�A$ Zzg èo -57

-2 (4) 2 (3) -1 (2) 1 (1)

ÅŠg K JZYÐ*g@*ìÂ Z¤/â� -58

5 (4) 0 (3) 1 (2) -1 (1)

ÅÚƒÂZŷV~ÚƒÏX 1:2:3 Z¤/Zq-[ÆiZz-V~ -59

(4) (3) (2) 1:2:3 (1)

»Ã,JZYÐX (a,b) ` -60

(4) (3) (2) (1)

Zzg DEF ÆzVÕo�!5Ò5é
II

] BC, CA, AB ÆZHq ABC F,KMzZg[ D,E,F Õo -61

ÆgJV~ÚìX
4:1 (4) 1:4 (3) 2:1 (2) 1:2 (1)

ƒÂA$ZkÅeJwìX "gÐ Z¤/Zq-â»~y -62

(4) (3) (2) (1)

»ŠgxãÃ, (0,3) JZYZzg̀ -63

12 (4) 9 (3) 3 (2) 0 (1)

ÅeJw â -64

(4) (3) (2) (1)
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!©‹ð
G

· » â -65

1/3 (4) 2/9 (3) 3 (2) 9/2 (1)

Å#³Y+$zZµ�X fsÆÃµÕoâ -66

(0,0), (1,1) (4) (2,1) (0,2) (3) (1,0) (0,1) (2)   (-1,0) (0,0) (1)

Zg»úV»F̀,Zœ/B@*ìX -67

%œ/zTã (4) ÀŠ~%œ/ (3) q_%œ/ (2) Z0+gzã%œ/ (1)

»ŠgxãÃ, óZzg Õo -68

(4) (3) a (2) 0 (1)

iZzt¯@*ìXA$eJw "gÆµ‚®)‚Ð Z¤/Zq-â -69

(4) (3) (2) (1)

Ð*g@*ìZzg"gzV6,)z~!©‹ð
G

´¯@*ìX (5,-2) â�Å)zZ]�̀ -70

(4) (3) (2) (1)

ì¢»ŠzuZuZìX (2,3) ìZkÆ¢»Zq-uZ (0,0) Zq-ŠZ],{%œ/ -71

(0,2) (4) (2,0) (3) (-2,-3) (2) (2,3) (1)

Ã5äzZáâÅeJw Zzg (-a,a) Õo -72

0 (4) 2a (3) (2) (1)

Zq-[ÆzTEV»F̀,Zœ/ìX  -73

%œ/zTã (4) ÀŠ~%œ/ (3) q_%Zœ/ (2) Z0+gzã%œ/ (1)

»ŠgxãÃ, JZYÐ` -74

4 (4) 2 (3) 1 (2) 0 (1)

Ãt™@*ìX `6,¸ -75

(4) (3) (1,0) (2) (0,1) (1)

%œ/zTã (1,2) (2,3), (3,4) Õo -76

Zy~ÐÃðÌ7 (4) (0,-1) (3) (6,9) (2) (2,3) (1)

ƒÂZk»~yìX Z¤/âÅeJw -77

(4) (3) (2) (1)

[Ã̈™D�X (0,3),(0,0),(4,0) Õo -78

ëâ (4) )z~ZÑHq[ (3) )z~Z—:[ (2) ‡ìZ²Zzt[ (1)

âÅ)zZ]�"gzVÐ“WzZáiZztÅß™@*ìX -79

(4) (3) (2) (1)
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Zq-egVÆzVÕoÃ5äÐ“WzZà̂ìX -80

%, (4) áZi~ZÑHq (3) l (2) ¥ (1)

ÅŠg K JZYÐ*g@*ƒA$ â -81

5 (4) 0 (3) 1 (2) -1 (1)

KEY

1 - 3 2 - 1 3 - 2 4 - 1 5 - * 6 - 1 7 - 2 8 - 1 9 - 1 1 0 - 1

1 1 - 1 1 2 - 4 1 3 - 1 1 4 - 1 1 5 - 2 1 6 - 2 1 7 - 1 1 8 - 3 1 9 - 1 2 0 - 1

2 1 - 4 2 2 - 2 2 3 - 1 2 4 - 2 2 5 - 2 2 6 - 1 2 7 - 2 2 8 - 4 2 9 - 2 3 0 - 3

3 1 - 1 3 2 - 4 3 3 - 1 3 4 - 2 3 5 - 2 3 6 - 3 3 7 - 1 3 8 - 1 3 9 - 2 4 0 - 4

4 1 - 3 4 2 - 1 4 3 - 4 4 4 - 2 4 5 - 2 4 6 - 1 4 7 - 2 4 8 - 1 4 9 - 1 5 0 - 1

5 1 - 1 5 2 - 3 5 3 - 1 5 4 - 3 5 5 - 4 5 6 - 1 5 7 - 3 5 8 - 3 5 9 - 2 6 0 - 3

6 1 - 3 6 2 - 1 6 3 - 3 6 4 - 1 6 5 - 3 6 6 - 1 6 7 - 3 6 8 - 2 6 9 - 4 7 0 - 3

7 1 - 2 7 2 - 1 7 3 - 4 7 4 3 7 5 - 4 7 6 - 1 7 7 - 4 7 8 - 1 7 9 - 3 8 0 - 3

8 1 - 3
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(Polynomicals) MMMMggggKKKKVVVV .7

]aÜÞÓ^lV

MgKV*yZrZÅZq--ácìX .1

X ZrZ~Z°ZŠÃªCÙ™äÆnwzsc*wzs{»ZEw™D�XtwzsËÌ**¥xlZgÃªCÙ™D� .2

:ËÌZr~„g]~Z°ZŠÃªCÙ™äÆn�wzs{ZEwGYD�z{o (Variable)o .3

BD�X
Zq-oZZŠZggBbìZkÅŠg³7ìX .4

ó)¦(c*LDó)t(´áVÐa}ƒD�Zr~ + Zr~„g]c*Zr~L}:z{Zr~¿c*°Š~¿�L .5

„g]c*Zr~L}BD�X
:Z+„g]T~Zq-gÁƒ@*ìq-g0„g]B@*ìX (Monomial Expression) q-g0„g] .6

xyz (ii) x (i) ‰

:Z+„g]T~ŠzgÁƒD�XŠzg0„g]B@*ìX (Binomial Expression) Šzg0„g]  .7

z){X 2x + 3y (ii) x + y (i) ‰

:Z+„g]T~&gÁƒD�X�g0BCìX (Trinomial Expression) �g0„g] .8

:Z+„g]T~&ÐiZZ+gÁƒD�Mg0 (Polynomial Expression) Mg0„g] .9

„g]B@*ìX
q-g0„g]»Šgz:q-g0„g]~ñ�ŠÓxoZ]ÆŠg�V»ù·q-g0„g]»ŠgzB@*ìX .10

�X Mg0„g]»Šgz:Ë„g]ÆÓxZg»y~ƒÐ(,ZŠgzgppzZágÁÆŠgzÃZk„g]»Šgzë .11

xgÁ»Šgz#ƒ@*ìX .12

Ë„g]ÆZg»yÃZyÆŠg�VÆÒpÐ4,zàF,KM~g3YñA$z{„g]Å£g~̂BCìX .13

Ëq-g0„g]~Z¤/oZ]»¸]úZq-ƒÂZkÃZq-ŠgY„g]ë�X .14

:Z¤/Ë„g]~oZzgZkÆŠgZ)z~ƒÂtxËZg»yB@*ìX (Like Terms) xËZg»y .15

z){X  −10 (ii)  (i) ‰

:Z+„g]T~oZµZµƒD�c*ZyÆŠgZZµZµ (Unlike terms) )xËZg»y .16

ƒD�)xËZg»yBD�X
»X 4 w°¢d$B@*ì x »Zzg x °Š~¢d$B@*ìX 4 ~ 4x :(Coefficient) ¢d$ .17

q-g0„g]ÃËŠzu}q-g0„g]Ð¢[Šc*YñÂq-g0„g]„qÝƒCìX .18

MgKV:MgKVó!h4¨Òð
GGVZzgoZ]ÆZEwÐúŠ~ˆZrZð„g'�X .19

ó :Z+Mg0T»Šgz#ƒ@*ì#Mg0B@*ìX‰ (Zero Polynomial) #Mg0 .20
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ŠgzzZàMg0éMg0 '1' ƒ@*ì)c*( '1' :Z+Mg0T»Šgz (Linear Polynomial) éMg0 .21

BCìX
ŠgzzZàMg0Šz '2' ƒ@*ì)c*( '2' :Z+Mg0T»Šgz (Quadratic Polynomial) ŠzŠgYMg0 .22

ó ó ŠgYMg0BCì‰

ŠgzzZàMg0$½š-öEMg0 3 ƒ@*ìc* 3 :Z+Mg0T»Šgz (Cubic Polynomial) 
$½š-öEMg0 .23

BCì‰

ìX 1 ìT»Šgz ó éMg0Å¬x̂ .24

ƒ@*ìX 2 T»Šgz ìX˜V ŠzŠgYMg0Å¬x̂ .25

ƒ@*ìX 3 T»Šgz ìX˜V $½š-öEMg0Å¬x̂ .26

ƒ@*ìX 4 T»Šgz ˜V ìX egŠgYMg0Å¬x̂ .27

T ˜V ŠgzzZàMg0Å¬x̂ .28

ƒ@*ìX  n »Šgz
ÃðÇ°Š k óÅZq-Mg0ƒZzgZ¤/ x óo :Z¤/ (Value of a Polynomial) Mg0ÅŠg .29

ÅŠgBCìZzgZÐ Æn ~ps™ä6,�ŠgqÝƒCìz{ k Ã ìA$
ÐªCÙ™D�X

M 'k' :Zq-Ç°Š (Zero of a Polynomial) Mg0»# .30

ƒX »#B@*ìZ¤/ g0
X"g6, x (Parabola) Æ#k° ŠzŠgYMg0 .31

X&B3}é
EG]�XZk~Šz#ƒD�6� x s™äzZáÕo

~ec*ŠHìX (i)^
X"gÃÜsZq-$©)î EG

0 x ŠzŠgYMg0»Z¤/Zq-„#ƒÂF,®~k°^ .32

~ec*ŠHìX (ii) 6�̂ 6,s™}ÇX
X"gÆZz6,ƒCìc* x ŠzŠgYMg0Å‰F,¶Låîg6, .33

X"gÃËÌ$©)î EG
06,s7™@*ìX x åîg6,nXt¤/Zs

®ZZkßg]~ŠzŠgYMg0»ÃðÌLL#óó7ƒ@*ìX
~ec*ŠHìX (iii) 6�̂

ŠzŠgYMg0Æic*Š{Ðic*Š{Šz#ƒMh�X .34

#ƒD�X 3 ZÏ§b$½š-öEMg0Æic*Š{Ðic*Š{ .35

ŠgzzZàMg0 n Õo6,s™@*ìXZkn n X"gÃic*Š{Ðic*Š{ x »¤/Zs ŠgzzZàMg0 n Zq- .36

#ƒD�X 'n' Ðic*Š{

(i)

(ii)

(iii)
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Mǵ43ð E
GVÆ#Zzg¢'VÆŠgxyģ: .37

)xgÁ(D
____________

= éMg0»# (i)

»¢d$ x 

éMg0ƒÂZk»# Z¤/

ZkÆ#ƒÂX ó Zq-ŠzŠgYMg0ìZzg ˜V �Ûn< (ii)  

= #zV»ù·

= #zV»qÝ¢[

Æ#ƒÂ $½š-öEMg0 ó ó ZÏ§bZ¤/ (ii)

:Zq-)zZ]Zkz‰Ü§&Ïî IBCìZ#�ZkÅ7ZkÆoZ]ÅÓx†V (Equivalent) §&Ïî I .38

ÆnŠg„ƒX
ZEw™D�XZk´#ÖÃLLCÙ§bÐ)z~ìóó7,JY@*ìX Zë§&Ïî IÅ´#ÖÆîg6,´#Ö .39

Zr~§�]: .40

.41

.42

.43

.44

.45

)c*(
.46

.47

Zq-c*Zq-ÐiZZ+ŠgzÅZq-Mg0ìZzg�Ûn< :�Ûn< (Remainder theorem) X!*¹ .48

ƒÇX Ð„HYñÂ!*¹ ÃZq-éMg0 Zq-Ç°ŠìZ¤/ �

xgÁ
»¢d$ x2
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zzzzZZZZuuuuooooZZZZzzzzggggŠŠŠŠzzzzooooZZZZ]]]]~~~~éééé))))zzzzZZZZ]]]]
(Linear Equation in one and two Variable)

]aÜÞþ³Ó^lV

c*°Š~¿ (Numerical Expressions) z){̂Å„gÂVÃ°Š~„g' ó ó .1

ë�X (Numerical Sentences)

(Methematical Zq-gc*MC¿Å¤&™Štc*»f[pŠzâV7ÐÅY$Ëìgc*MCÒy .2

B@*ìX Statement)

BD�X (Open Sentences) Z,gc*MC¿XÅßg]ÃY™7YYA¿ .3

z){X (iv) (iii) (ii)  (i) ‰:
Z(î]T~LL)z~ìóóÅ´#Ö0*ðYCì)zZ]BCì: .4

z){X (ii)  (i) ‰:
L.H.S (ii) Zzg R.H.S (i) CÙ)zZ]ÆŠz!*izƒD� .5

c*ŠZN;BÅY+$Zzg Right Hand Side »È R.H.S .6

c*!*N;BÅY+$ƒ@*ìX Left Hand Side »È L.H.S

B@*ìX (Roots) )zZ]»i)zZ]»g6 .7

)zZ]~ñ�ŠZôm,~Æwzs{LLoóóBD�X .8

)zZ]Ãi™ä»È)zZ]~ñ�ŠoÅŠg¥x™**ìX .9

B@*ìX (Linear Equation) )zZ]T~o»(,}Ð(,Z̧]úZq-ƒ@*ìé)zZ] .10

Z¤/é)zZ]~ñ�ŠoZ]Å®ZŠZq-ƒÂZkÃ‚Š{)zZ'¹Y@*ìX .11

B@*ìX (Transposition) ËgÁÃ)zZ]ÅZq-Y+$ÐŠzu~Y+$v™**Y$+à .12

Zq-)zZ]~ŠZNY+$Zzg!*NY+$ÅŠg,)z~ƒC�X .13

Z¤/é)zZ]~Zq-oƒÂZk)zZ]ÃzZuoÅé)zZ]ë�X .14

Z¤/Ëé)zZ]~ŠzoƒVÂZkÃŠzoZ]zZàé)zZ]ë�X .15

/Zq-z‰Ü#7ƒMh Zzg ìX˜V ~é)zZ]Å¬x̂ Zzg ŠzoZ] .16

ÇZ°ZŠ�X Zzg ó Z#�
Zq-oÅé)zZ]»ÜsZq-»Šiƒ@*ìX .17

ŠzoZ]~é)zZ]ÆFiƒD�X .18

ÅŠgzVÅ�h�ŠzâV)zZÂVÃt™@*ìXé)zZ]Å�h»i†B@*ìX Zzg oZ] .19

F,½é)zZ]Å�h»i¥x™**: .20

Zzg �Ûn<�)zZ] (i)

ŠzoZ]6,é)zZ]»�h¯C�X
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ŠzoZ]6,é)zZ]»�hÅF,®Zq-â�ƒCìXZkâ�6,0*ñYäzZáÇZ°ZŠÆ (ii)

�â�6,zZµ:ƒVz{é)zZ] (x, y) %A$�hZk)zZ]ÆiÃªCÙ™D�Zzg%A$�h}
Æi7ƒVÐX
Ë)zZ]ÆZq-�hÅF,®~“WzZáèoZq-„̃~~zZµƒD�X .21

Z+é)zZÂV»�hT»iÃLZq-„ƒ@*ìLLé)zZÂV»x�hóóB@*ìX .22

Z+é)zZÂV»�hT»ÃðiÃL7ƒ@*LL)Çé)zZÂV»�hóóB@*ìX .23

Z+é)zZÂV»�hTÆÑpÐ„iÃLƒD�LLŠzo6,FF«)zZÂV»�hóóB@*ìX 24

X )zZÂV»x�hóó~ŠzâVé)zZ]Zq-`Ð*gD�ª�t‡éƒVÐZzgÇƒVÐ LLé .25

Ló)Çé)zZÂV»�hóó~ŠzâVé)zZ]Zq-Šzu}6,s7™DX .26

LLŠzo6,FF«)zZÂV»�hóó~ŠzâVé)zZ]Zq-Šzu}6,;ƒD�X .27

)zZÂVÆÂxÅâÎZzg°Š~¢'VÆŠgxyģ: .28

Zzg �Ûn<�)zZ] (i)

»�h¯CìX
�X Zzg ó ó ó ó Zk§bZkÆ¢d$ (ii)

Ð».Þ™D�X Zzg ó ëZyŠzoZ]6,é)zZ]Æ�hÃ (iii)

A$tF,®~‡éâƒVÐT»Zq-„»ŠiÃLƒ@*ìX Z¤/ .29

ƒÂtF,®~áZi~èoƒVÐT»ÃðiÃL7ƒ@*X Z¤/ .30

ƒÂtF,®~ŠzâVâZq-Šzu}6,;ƒVÐTÆÑpÐ„iÃLƒD�X Z¤/ .31

§i ZyZY (ii) Z0+gZY§i (i) é)zZ]Æ�h»iÃLZr~§jÐ¥x™äÆŠz§j�X .32

ÅŠgzVÃŠ~ˆ)zZ]~Šg`™ä y Zzg x :C[™Š{ (Substitution Method) Z0+gZY§i .33

Æ¿ÃZ0+gZY§ië�X
:Š~ˆ)zZÂV~ÐŠzoÐËZq-oÃ{g`™Dƒñ (Eiminate Method) ZyZY§i .34

)zZ]Ãi™ä»§iZyZY§iB@*ìX
ÇZ°ZŠ�Zzg c ób óa ì˜V ~ŠzŠgY)zZ]Å£g~̂ x o .35

(Quadratic Equation) ŠŠŠŠzzzzŠŠŠŠggggYYYY))))zzzzZZZZ]]]]
Æg87VƒD�X Æ#ZzgŠzŠgY)zZ] ŠzŠgYMg0 .36

ƒX »g6ë�Z¤/ ÃŠzŠgY)zZ] Zq-Ç°Š .37

T§bŠzŠgYMg0Æic*Š{Ðic*Š{Šz#ƒMh�XZÏ§bŠzŠgY)zZ]ÆÌic*Š{Ðic*Š{Šz .38

g8ƒMh�X
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§j�: (3) ŠzŠgY)zZ]Æg8¥x™äÆ .39

ŠzŠgYŸ‚»§i (iii) Š%,»§iZzg (ii) Yh~»§i)c*(ZbZñ¢!»§i (i)

Zq-ŠzgY)zZ]ƒÂŠgxãgÁYh~ Yh~»§i)c*(ZbZñ¢!»§i:Z¤/ (i) .40

Zzg Zk§b¥x™**e’� q Zzg p ÆnŠzZ°ZŠ
Š%,»§i:Zk§i~ŠzŠgY)zZ]ÃZk§bF,KMŠc*Y@*ì�t»ï%,0YñX .41

ŠzŠgYŸ‚»§i:Zk§i~ŠzŠgY)zZ]ÃŠzŠgYŸÆÅæŠÐiHY@*ìX .42

ó9 ó4 ó1 »ï%,:Ë°ŠÃQÏ°ŠÐ¢[Š¶6,�qÝ¢[qÝƒ@*ìz{»ï%,B@*ìX‰ .43

ÆX 4 Zzg   3 ó2 ó1 »ï%,�!*nKM 16 

‰ŠzŠgY)zZ]Æg8Ç7ƒD�X .44

ŠzŠgY)zZ]Æg8¥x™ä»Ÿ‚: .45

Zzg Æg8 A$)zZ] Z¤/ .46

ƒVÐX
ÂŠzŠgY)zZ]ÆÃðg87ƒDXaèÇZ°ZŠ»%,t7ƒYX Z¤/ .47

X"gÃs™CìX x ŠzŠgY)zZ]Æg8z{Õo�˜VZk»âÈ .48

A$…ŠzGŠÇg8qÝƒD�X Z¤/ .49

ý

A$ŠzŠgY)zZ]»¤/Zs¼Zk§bƒÇ Z¤/ .50

i) ii) iii)

ÂŠzŠgY)zZ]Æg8¼Zk§bƒVÐ Z¤/ .51

ÂŠzŠgY)zZ]»¤/Zs¼Zk§bƒÇ Z¤/ .52

i) ii) iii)
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A$ŠzŠgY)zZ]Æg8Ç7ƒDXìàƒD�X Z¤/ .53

ÂŠzŠgY)zZ]»¤/Zs¼Zk§bƒÇX Z¤/ .54

i) ii) iii)

X"gÃs7™@*X®ZZkÆg8Ç7ƒDX x Zkßg]~¤/Zs
Ã Æg8Ç�c*7»ç™@*ìXZkn óŠzŠgY)zZ] .55

ÐªCÙHY@*ìX D ë�ZzgZÐ (Discriminant) ŠzŠgY)zZ]»¡
Æ ŠzŠgY)zZ] .56

Šzg8ÇZzgZ�Z¤/ (i)

Šzg8ÇZzg)z~� (ii)

Šzg8)Ç� (iii)

Æ ÃZbZñ¢!~As™D�A$ŠzŠgY)zZ] ó Z¤/ .57

g8CÙb¢!Ã)z~™DƒñqÝòYMh�X

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]ZZZZzzzzggggZZZZyyyyÆÆÆÆiiii
Æ x + 2 ÅŠg,¥xÙXMg0 p(−2) óZzg p(2) óp(1) Æa p(x) = x + 2 ::::1 - VVVVwwww

a#ÅŠg¥xÙX
p(x)  = x + 2 �Ûn™z� iiii::::

p(1) = 1 + 2 = 3
ÉÀŸ/õG 1 ÆOñ x

p(2) = 2 + 2 = 4
ÉÀŸ/õG 2 ÆOñ x

p(−1) = −1 + 2 = 1
ÉÀŸ/õG −1 ÆOñ x

p(−2) = −2 + 2 = 0
ÉÀŸ/õG −2 ÆOñ x

Mg0»#ìX −2 Æ#7�p x + 2 Mg0 1, 2, −1 Zka
ÆaMg0»#¥xÙX p(x) = 3x + 1 ::::2 - VVVVwwww

ÆaMg0»#)zZ]i™äÐqÝƒÇ? p(x) iiii::::
    p(x)  =  0

ª     3x + 1  =  0

                           3x = −1

                           x  = 
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»#ƒÇX 3x + 1 Mg0 ®Z

Mg0Æa#¥xÙX 2x − 1 ::::3 - VVVVwwww

2x − 1 = 0 Ã™**ƒÇ p(x) = 0 »#¥x™ä p(x) iiii::::

x = )ù(

ÅŠg¥x™DƒñZk�Z[Å¤&ÙX P

»#¥x™,Ð? p(x) Zq-éMg0ìXA$M\¾§b ó  p(x)  = ax + b Z[Z¤/

i™**ƒÇX p(x) = 0 »#¾§b¥xHY@*ìX…Mg0)zZ] p(x) 6�ëŠN`�Mg0

 ó  ax + b = 0 T»Èì
ax = −b ˜V

x = ª

Mg0ÜsZq-„Mg0»#ƒÇX x = ®Z

»zZu#ƒÇX p(x) = ax + b 

Zq-„o~Zq-éMg0Zq-„#gBbìX

Æ#�X x2 − 3x + 2 óMg0 1 Zzg 2 ¤&Ù�H ::::4 - VVVVwwww
p(x) = x2 − 3x + 2 �Ûn™z� iiii::::

ÐpsÙ 2  Ã x

p(2) =  (2)2 − 3(2) + 2

=  4 − 6 + 2 = 0

ÐpsÙ  1Ã x

p(1) = (1)2 − 3(1) + 2

= 1 − 3 + 2    

Æ#�X x2 − 3x + 2 ZkMg0 1 Zzg 2 Zka
ZkÅ¤&»HÃðZzg§i»gì?

»ŠgzHìXHtZq-éMg0ì?7X x2 − 3x + 2 Mg0
tZq-ŠgzŠzxÅMg0ìXZkaZq-ŠzŠgYMg0ÆŠz#ƒD�X
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¥xÙX a A$ x2 + 2x − a Mg0»#ƒ 3 Z¤/ ::::5 - VVVVwwww
p(x) = x2 + 2x − a �Ûn™z� iiii::::

p(3) = 0 ì…¥xì� 3 6�Mg0»#
 x2 + 2x − a = 0 

ÉÀŸ/õG x = 3

(3)2 + 2 (3) − a = 0

           9 + 6 − a = 0

              15 − a = 0

  −a = −15

 a = 15

MMMMgggǵ́́́44443333ðððð EEEE
GGGGVVVVÅÅÅÅ¿¿¿¿„„„„

fsÅVßV»x@{ÙX

Zzg!*¹qÝƒÇX 8 Ð„ÙX…{g`ë 3 Ã 25 óŠzZ°ZŠ�X 3 Zzg 25 �ÛnÙ (i)

ëÉMh�X

)¬xm<{g`ë(+!*¹ = ¬x

25 = (8 x 3) + 1 6�

20 = (4 x 5) + 0 Ð„Ù…qÝƒÇX 5 Ã 20 ZÏ§b

»üìX 5 °Š 20 »b¢!ë�Xc* 20 Ã 5 ŒV6,!*¹#ìXZk£x6,

6�ëË°ŠÃ)#~°ŠÐ„™D�XZk§bëËMg0ÃŠzu~Mg0ÐÌ„™Mh�X
Ð„ÙX zZug0 x Ã 3x3 + x2 + x Mg0 (ii)

(3x3 + x2 + x) @  x = 

= 3x2 + x + 1   

~CÙgÁ»b¢!ìëÉMh�X 3x3 + x2 + x CÙgÁ»œ�b¢!ìX x 6�
3x3 + x2 + x   =  x(3x2 + x + 1)

ÆZbZYH�? 3x3 + x2 + x

(2x2 + x + 1)  x Šzu~Vw»x@{Ù (iii)

(2x2 + x + 1) x = ŒV
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= 2x + 1 +             

HtMg0ì?

( = x−1 »¸]út°Šì)ª 6�Zq-gÁ

∴ 2x + 1 + 

ëtZk§bÉMh�X Mg07ìX
(2x2 + x + 1)  = [x x (2x + 1)] + 1

Ãe{™ÆMg0»!*¹zŠzMǵ43ð E
GVÆqÝ¢[Æîg6,–YYìX '1'

¬xmZzg!*¹Zq-ìó…t!*]f‚dǵ x {g`7ìX (2x + 1) ŒV6,ëÈMh�
»b¢!7ìX 2x2 + x + 1 óx ec�!*¹#7ìZka

Ð„ÙX x + 1 Ã 3x2 + x - 1 ::::6 - VVVVwwww
(x) = x + 1 Zzg p(x) = 3x2 + 3x − 1 iiii::::

Ð„ÙX„Æ§i»g»Z¬Š{ÙX q(x) Ã p(x)

{g`ë~tªgÁƒÇX :I %³
Å7: (x + 1)3x :II %³

(x + 1)  3x  = 3x2 + 3x

X 2n Ð̧&™ä6,…qÝƒÇ 3x2 + x Ã 3x2 + 3x

t{g`ë»ŠzuZgÁƒÇX :III %³

−2x − 2 = (x + 1)(−2)  :IV %³
qÝƒÇX 1 ZÐ̧&Ù˜V6, −2x − 1

qÝƒZ��Zq-xlZgìX '1' ŒV6,ëguYNÐYè!*¹ :V  %³
)HM\CMh��Zq-xgÁÃMg0Ð„YV7HYY?(

qÝƒÇX (+1) Zzg!*¹ (3x − 2) ZkÐ…{g`7

â^:„»§i»gZkz‰ÜåB@*ìZ#!*¹#ƒc*Z#!*¹°Š»Šgz¬xÆŠgzÐÁƒX
Z[ë„Æ›ëÃZk§bÉMh�X

3x2 + x − 1 = (x + 1) (3x − 2) + 1

)¬xm<{g`7(+!*¹ = ¬x ª
gÄ™ŠBÐX −1 Å( x ~p(x)
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p(x)  = 3x2 + x - 1

p(x)  = 3x2 + x - 1   

=  3(+1) + (−1) − 1 = 1

Ð„™ä6, (x + 1) Ã p(x) = 3x2 + x − 1

i.e: x = −1 »#ì (x + 1) ó−1 ƒÇX˜V p(−1) qÝƒäzZÑ!*¹
M�PZzgVßV6,̈g™,ÐX

Ð„ÙZzg (x + 1) Ã 2x4 − 4x3 − 3x − 7 ::::7 - VVVVwwww
Mg0Æ#Ð¤&ÙX

f (x) = 2x4 − 4x3 − 3x − 1 �Ûn™z� iiii::::
»HkHƒÇ xó2x4 ¬Š&ÀŸ/õ GG�

qÝƒÇ 2x4 − 2x3 Ð¢[Š¶6, 2x3 Ã (x − 1) Z[
ì −2x3 Z[!*¹»ªgÁŠ&ÀŸ/õ GG��

Z[ZÏ§b»¿�¬HìÉÀŸ/õGX       

ŒV6,{g`7

ƒÇX - 6 Zzg!*¹ ì 2x3 − 2x2 − 2x − 5

ÆaìX (x − 1) Z[ZkMg0»#
~Šg`™ä6,   f (x) óx = 1

f (x) =  2x4 − 4x3 − 3x − 1

f (1) = 2(1)4 − 4(1)3 − 3(1) − 1        

=  2(1) − 4(1) − 3(1) − 1    

= 2 − 4 − 3 − 1          

= −6

(x − 1) Å7!*¹Æ)z~ìÆ#Æa f (x) Æ#6,Mg0 f (x)H
Ð„HŠHìX (x + 1) »!*¹¥xÙTÃ x3 + 1 ::::8 - VVVVwwww

p(x) = x3 + 1 iiii::::
[x + 1 = 0, x = −7]  ƒÇX −1 »# x + 1 éMg0

Šg`™ŠØ −1  ÅOñ x Zka
p(−1) = (−1)3 + 1

=  −1 + 1    

= 0       
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Ð„™ä6,!*¹#ƒÇX x + 1 Ã x3 + 1 ZkaX!*¹ÅgzÐ…¥xì�

Ð„™Dƒñ¤&™Mh�X x + 1 Ã x3 + 1 M\  

»b¢!ì? (x3 + 1) ó (x + 1) HM\ÈMh��

»b¢!ìX x3 − 2x2 − 5x + 4 ó (x − 2) Y»�Mc* ::::9 - VVVVwwww

p(x) = x3 − 2x2 − 5x + 4 �Ûn™z� iiii::::
Ð$+wŠØX '0' Ã x ~ (x − 2) óŠ~ƒðMg0»b¢!ìó (x − 2) tYiÆa�éMg0

x − 2 = 0 ⇒ x = 2 ª
  p(2) =  (2)3 − 2(2)2 − 5(2) + 4

= 8 − 2(4) − 10 + 4

= 8 − 8 − 10 + 4

= − 6.

»b¢!7ƒYX x3 − 2x2 − 5x + 4 Mg0 (x − 2) Yè!*¹#7ìZka
»üìX 2y + 1 ó p(y) = 4y3 = 4y2 − y − 1 Y»�Mg0 ::::10 - VVVVwwww

»„üƒÇX (2y + 1) Üs p(y) Ãåîg6,„™@*ƒÂ p(y) ó(2y + 1) Z¤/ iiii::::
» 2y + 1 ¬ë¬xm»#¥x™,Ðª

y = ª

ÐpsÙ   Ã y ~ p(y) 

= 0

»üƒÇX (2y + 1) óp(y) »b¢!ìXZk§b p(y) ó (2y + 1) ®Z

„™ä6,!*¹ŠzâVßgÂV (x - 2) Ã 2x3 + 5x + a Zzg ax3 + 3x2 − 13 MgKV ::::11 - VVVVwwww
ÅŠg¥xÙX a ~)z~ìA$
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q(x) = 2x3 − 5x + a Zzg p(x) = ax3 + 2x2 − 3x2 − 13 �Ûn™z� iiii::::
Ð„™ä6,!*¹)z~ìX (x − 2) Ã q(x) Zzg p(x) ...

p(2) = q(2)

  a(2)3 + 3(2)2 − 13 = 2(2)3 − 5(2) + a

           8a + 12 − 13 = 16 − 10 + a

        8a − 1 = a + 6

        8a − a = 6 + 1

            7a = 7

    a = 1

ééééMMMMgggg0000»»»»FFFF,,,,½½½½ZZZZÖÖÖÖgggg::::

].zw
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ŠŠŠŠzzzzŠŠŠŠggggYYYYMMMMgggg0000»»»»¤¤¤¤////ZZZZ°°°°ZZZZÖÖÖÖgggg::::

]]]]....zzzzwwww
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‰ç]Ÿl

ÅŠg? x ƒÂ Z¤/ .1

−3 (4) 3 (3) −4 (2) 4 (1)

ƒÂ³Åñ�Š{/ƒÏ 58 ‚wẐ¤/ŠzâVÅ/»ù· 5 kHì 3 ³ÆzZ−Å/³Å/» .2

‚w 11 (4) ‚w 15 (3) ‚w 12 (2) ‚w 10 (1)

¢aƒÂîwZzg²n»ù·ƒÇ 56 ¢aÁìZ¤/Zkl»Zq© 8 Zq-l»îwZkÆ²nÆŠzuÐ .3

¢a12 (4) ¢a16 (3) ¢a28 (2) ¢a30 (1)

ƒÂ9Z°ZŠƒD� 24 Z¤/&áZF,9Z°ZŠ»ù· .4

9 ó8 ó7 (4) 12 ó7 ó6 (3) -9 ó-8 ó-7 (2) 123 ó11 ó1 (1)

kHƒÂ$lç GNòÅñ�Š{/ì 4 ‚wˆ$lç GNòÅ/ñ�Š{/» 15 .5

‚w 15 (4) ‚w 18 (3) ‚w 21 (2) ‚w 20 (1)

Zq-°Š»egN0*õkHZk°ŠÆ&NegkHÐegkH(,Zì°Šƒ@*ì .6

80 (4) 60 (3) 40 (2) 20 (1)

ic*Šì 4 Z(°ŠT»ŠZzZkÆ0*v,zÐ .7

32 (4) 30 (3) 20 (2) 10 (1)

Ã̧&™Šc*YñÂZk°ŠÆyÐ!*ëpsƒVÐó 27 ìZ¤/°Š~Ð 9 Zq-°ŠÆŠzyÎV»ù· .8

°ŠƒÇ
54 (4) 45 (3) 63 (2) 36 (1)

fs~t8Šö
EE

)zZ]ì .9

(4) (3) (2) (1)

)zZ]~@lZgÃ!*NY+$Ñc*YñÂtZklZg~p~ƒÏ .10

= (4) < (3) D (2) + (1)

)zZ]~<)¢[(lZgÃ!*NY+$Ñc*YñÂtZklZg~p~ƒÏ .11

@ (4) < (3) D (2) + (1)

ƒÂiZzØƒVÐ 34 ŠzÝiZz-V»�Ût .12

(4) (3) (2) (1)
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ƒÂCÙZq-â^Å®ZŠHƒÏ 90 Æâ^�Z¤/®ÿ
NâIVÅ®ZŠ `10 Zzg `0 Å®ÿ

Ng¶~ `500 .13

Åâ^ `10 Åâ^ `5

40 50 (1)

30 60 (2)

10 80 (3)

20 70 (4)

ƒÂ°ŠƒÇ y ZzgŠ;ðÆ£x6, x ŠzyÏ°ŠTÆZ»ð£x6, .14

(4) (3) (2) (1)

ic*Š{ì 4 z{°ŠT»ŠZzZÆ0*v,zÐ .15

30 (4) 18 (3) 25 (2) 10 (1)

Š~ˆ)zZ]~oÅŠg? .16

(4) (3) (2) 25 (1)

»ZŸ†g‚rìÂZ°ZŠƒD� 3 ìZ¤/Zq-°ŠŠzu}°ŠÐ 95 ŠzZ°Z»ù· .17

49, 46 (4) 48,49 (3) 50, 45 (2) 40, 49 (1)

ŠzoZ]~é)zZ]ÅF,®ªCÙ™Cì .18

k°^ (4) â� (3) Ãq (2) !©‹ð
G

·� (1)

CYä̂�A$Zq- 4 CYä̂�A$Zq-¤̈D!*tg{Y@*ìXZ¤/Zq-±6, 3 )®)Û~Z¤/Zq-±6, .19

±!*¹g{YCì)®)~CYZzgiVÅ®ZŠƒÏ
4Ä12 CY (4) 6Ä20 CY (3) 6Ä19 CY (2) 5Ä16 CY (1)

fs~tŠzŠgY)zZ]ÃªCÙ™Cì .20

(4) (3) (2) (1)

ŠzŠgY)zZ]Æg8F,®6,ƒD� .21

Üsg,ZÍw~ (4) "g6, x- (3) X"gŠzâV6, y X"gZzg x (2) X"g6, y (1)

ŠzŠgY)zZ]~g3VÅ®ZŠ .22

4 (4) 3 (3) 2 (2) 1 (1)
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ŠzŠgY)zZ]Æg8ìàc*)ÇƒD� .23

X"gÃs™@*ì y Z#Zk»éÈ (2) X"gÃs™@*ì x Z#Zk»éÈ (1)

X"gÃs7™@* y Z#Zk»éÈ (4) X"gÃs7™@* x Z#Zk»éÈ (3)

ÅŠgZ¤/#ÐÁƒCìA$ZkÆg8ƒD� ŠzŠgY)zZ]»¡ .24

ŠzâV 3 Zzg 2 (4) ìà (3) )Ç (2) Ç (1)

A$ZkÆg8 Z¤/ .25

ŠzƒD�ZzgÇ)z~ƒD„ (2) ŠzƒD�ZzgÇZƒD� (1)

ÃðÌg67ƒ@* (4) ŠzƒD�Zzg)ÇZƒD� (3)

qç]e^l

1-1 2-2 3-2 4-4 5-2 6-4 7-3 8-2 9-4 10-3

11-4 12-1 13-3 14-1 15-4 16-2 17-4 18-3 19-1 20-4

21-3 22-2 23-3 24-4 25-1
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(Progressions) ££££°°°° .8

]aÜÞþ³Ó^lV
Z°ZŠÆe~ÎZñ¬gÁÆ!*¹ÓxZ°ZŠÃZkÆ ::::(Arithmatic Progression) ˆ̂̂̂!!!!££££°°°° .1

7gz°Š~Zq-¥°Š)x°Š(¦™äÐqÝƒäzZÑ°ŠŸˆ!£°B@*ìX

ˆ!£°Æe~ÎZñ¬gÁÆ!*¹ÓxZ°ZŠÃZkÆ7gz°Š~T¥c*x°Š¦HY@*ì .2

B@*ìX (Common Difference) t¥°ŠLL�Ûtœuóó
¹Y@*ìX an z,gÁÃ  n óZÏ§b a2 Šzu}gÁÃ a1 Zq-ˆ!£°Æ¬gÁÃ .3

AP = a, a + d, a + 2d, a + 3d ....... ˆ̂̂̂!!!!££££°°°°ÅÅÅÅ¬¬¬¬xxxx̂̂̂̂:::: .4

�ÛtœuìX d ªgÁZzg a ˜V

Z¤/Ëˆ!£°Æe~Z°ZŠÅ®ZŠözŠƒÂtözŠ̂!£°B@*ìX‰: öööözzzzŠŠŠŠ̂̂̂̂!!!!££££°°°°:::: .5

AP = 1, 4, 7, 10

ÑözŠ̂!£°:Z¤/Ëˆ!£°Æe~Z°ZŠÅ®ZŠÑözŠƒÂZÐÑözŠ̂!£°ë�X‰: .6

AP = 1, 4, 7, 10 .......

e~ñ�ŠZg»yÅ n �Ûtœuó d ªgÁó a ˜V zZVgÁ: n ˆ!£°» .7

ÐÌªCÙ™D�X 'l' zZVc*My~gÁÌB@*ìZÐ n ó ®ZŠó
Zg»y»ù·: n ˆ!£°Æ¬ .8

Zg»y»ù·ìX ˜V

Z¤/Zq-ˆ!£°»ÜsªgÁZzgMy~gÁŠc*YñZzg�Ûtœu¥x:ƒA$ .9

Ã7‚ã¥xHYYìX ŸÆÅæŠÐ

Carl Fredrich Guass Zg»y»ù·¥x™ä»M‚y§ieäzZÑgc*èŠZy n ˆ!£°Æ¬ .10

åX��̀ð»g�zZÑåX
8Z°ZŠ»ù·: n Zq-ˆ!£°Æ¬ .11

8Z°ZŠÆ%ŠV»ù·: n Zq-ˆ!£°Æ¬ .12
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8Z°ZŠÆ$½š3ðEV»ù·: n Zq-ˆ!£°Æ¬ .13

Z°ZŠÆe~CÙgÁ)ÎZñ¬gÁÆ(ZkÆ°z ::::(Geometric Progression) æææææææætttt££££°°°° .14

°ŠÃZq-³c*x°ŠÐ¢[Š¶6,qÝƒ@*ìXZk§bÆZ°ZŠÆeÃææt£°ë�Zzgt
ÐªCÙHY@*ìX 'r' ³c*x°ŠLLœuÚóóB@*ìZzgZÐ

ææt£°Å¬x̂: .15

GP = 

zZVgÁ: n ææt£°»¬xgÁc* .16

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]ZZZZzzzzggggZZZZyyyyÆÆÆÆiiii
zZVgÁ 7 ¥xÙXZzgZkˆ!£°» d Zzg�Ûtœu a ~ªgÁ .... ˆ!£° .1- VVVVwwww

¥xÙX

d= Zzg a = ŒV6, iiii::::

óƒÇX d ëY…��Šc*ŠHŸˆ!£°~ìZkaPˆŠv}WäzZáŠzZg»y»�ÛtL

ƒÇX ®Zˆ!£°»‚ÂZVgÁ

Šb‰Z°ZŠ~ÃyÐˆ!£°~�?Z¤/ZyZ°ZŠÅF,KMˆ!£°~ƒA$ZŒŠzgÁ¥xÙX .2- VVVVwwww
(i) 4, 10, 16, 22, . . . (ii) 1, – 1, – 3, – 5, . . . (iii) – 2, 2, – 2, 2, – 2, . . . 

(iv) 1, 1, 1, 2, 2, 2, 3, 3, 3, . . .  (v)   x, 2x, 3x, 4x ......

a
2
 – a1 = 10 – 4 = 6 ŒV6, (i) iiii::::

a
3
 – a2 = 16 – 10 = 6

a
4
 – a

3
 = 22 – 16 = 6

ÅŠgCÙ%û)z~c*xìX ak + 1 – ak ª
ìX d=6 ®ZŠc*ŠHŸˆ!£°ìXZk»�Ûtœu

ƒVÐX 28 + 6 = 34 Zzg 22 + 6 = 28 A$ŸÆZŒŠzgÁ
a2 – a1 = – 1 – 1 = – 2 (ii)

a3 – a2 = – 3 – ( –1 ) = – 3 + 1 = – 2

a4 – a3 = – 5 – ( –3 ) = – 5 + 3 = – 2

ÅŠgCÙ%û)z~c*xìX ak + 1 – ak ª
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ìX d=-2 ®ZŠc*ŠHŸˆ!£°~ìÔZk»�Ûtœu
A$eÆZŒŠzgÁƒVÐX

 – 7 + (– 2 ) = – 9 Zzg (– 5) + (– 2 ) = – 7 

a2 – a1 = 2 – (– 2) = 2 + 2 = 4 (iii)

a3 – a2 = – 2 – 2 = – 4

ZkaŠc*ŠHŸˆ!£°~7ìX a2Da1 ≠ a3Da2 aè
a2 – a1 = 1 – 1 = 0 (iv)

a3 – a1 = 1 – 1 = 0

a4 – a3 = 2 – 1 = 1

a2 – a1 = a3 – a2  ≠  a4 – a3 ŒV6,
Å<å XEZŠc*ŠHŸˆ!£°~7ƒÇX

a2 – a1 = 2x – x = x (v)

a3 – a2 = 3x – 2x = x

a4 – a
3
 = 4x – 3x = x

CÙ%û)z~c*xìX a
k + 1

 – a
k

ª
Å<å XEZŠc*ŠHŸˆ!£°~ƒÇX

ƒVÐX 5x + x = 6x  Zzg 4x + x = 5x eÆZŒŠzgÁ
zZVgÁ¥xÙX 10 » 5, 1, –3, –7 . . . ˆ!£°ÆŸ .3- VVVVwwww

ì n = 10 óZzg d = 1 - 5 = - 4 ó a = 5  ŒV iiii::::
an = a + (n – 1) d ëY…��

a10 = 5 + (10 – 1) (–4)  = 5 – 36 = –31  

ìX -31 zZVgÁ 10 ®ZŠb‰ˆ!£°»
óƒÇ?ZL�Z[Åz�;]e�X 0 ƒÇ?HÃðgÁL -81 »Ãy‚gÁ 21, 18, 15, . . . ˆ!£° .4- VVVVwwww

ÅŠg¥x™ãƒÏX nA$ an = 81 ZzgZ¤/  d= 18 - 12 = -3 ó a = 21 ŒV iiii::::
an = a + ( n – 1) d aè

– 81 = 21 + (n – 1)(– 3)

– 81 = 24 – 3n

– 105 = – 3n

∴ n = 35

ƒÇX -81 zZVgÁ 35 ®Zˆ!£°»
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ÅŠg¥x™ãƒÏX  ónL Æa an = 0 ´z{Zi,ó
21 + (n – 1) (–3) = 0,

             3(n – 1) = 21

                        n = 8

)#(ƒÇX 0 zZVgÁ 8 ®Zˆ!£°»
ƒX 9 zZVgÁ 7 Zzg 5 Zq-ˆ!£°¥xÙZ¤/ZeŠZgÁ .5- VVVVwwww

ŒV iiii::::
a

3
 = a + (3 – 1) d = a + 2d = 5 (1)

Zzg a
7
 = a + (7 – 1) d = a + 6d = 9 (2)

Ãi™ä6, (2) Zzg (1) )zZ]
qÝƒÇX a = 3, d = 1

ìX 3, 4, 5, 6, 7, . . . ®Z£/̂!£°»Ÿ

ƒÇc*7?YõÙX 301 Åz„~ 5, 11, 17, 23, . . . Z°ZŠ .6- VVVVwwww
ŒV iiii::::

a
2
 – a

1
 = 11 – 5 = 6, a

3
 – a

2
 = 17 – 11 = 6, a

4
 – a

3
 = 23 – 17 = 6

ÆaXÅ<å XEZŠc*ŠHŸˆ!£°ìX k = 1, 2, 3, )z~ì (a
k
 
+ 1

 – a
k
) aè

ìX d = 6 Zzg a = 5 Z[Zkˆ!£°ÆŸ~
z�Šg‚rìX n ÆaHÃð an = 301 ì…tŠ9ƒÇ� 301 zZVgÁ n»A.P ë�Ûn™,Ð�Zk

ëY…� an = a + (n – 1) d

301 = 5 + (n – 1) × 6

c*301  = 6n – 1

∴ n=

óóµ9°Šƒ**ecX)YV?( n pLL

Šb‰Z°ZŠÅz„~7ìX 301 Å<å XEZ

Ð„5+k,ŠzyÏZ°ZŠÄƒVÐ? 3 .7- VVVVwwww

Ð„5+k,ŠzyÏZ°ZŠÅz„tìX 3 iiii::::
12, 15, 18, . . . , 99

an = 99 Zzg   d = 3  óa = 12 Ht̂!£°ì?;VXŒV
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an = a + (n – 1) d ëY…�

99 = 12 + (n – 1) × 3

87 = (n – 1) × 3

n – 1 = 

n = 29 + 1 = 30 ßZVgÁì( 99 )Å<å XEZ
ìX 30 Ð„5+k,ŠzyÏZ°ZŠÅ®ZŠ 3 ®Zó

zZVgÁ¥xÙX 11 »Wy~Ð 10, 7, 4, . . ., – 62 ˆ!£° .8- VVVVwwww
l = – 62ód = 7 – 10 = – 3óa = 10 ŒV iiii::::

l = a + (n – 1) d A$
zZVgÁ¥x™äÐ¬…eÆÓxZg»yÅ®ZŠ¥x™ãƒÏX 11 eÆWy~Ð

 62 = 10 + (n – 1)(–3) ®Z
– 72 = (n – 1)(–3)

n – 1 = 24

n = 25

Zg»yƒD�X 25 ªˆ!£°ÆŸ~]

zZVgÁ7ƒÇXYV?( 14 zZVgÁƒÇ)c*ŠgÚ�t 15 zZVgÁ»ÈÑz¬]Ðe» 11 WyÐ
∴ a15 = 10 + (15 – 1)(–3) = 10 – 42 = – 32

ƒÇX -32 zZVgÁ 11 Å<å XEZeÆWyÐ
ƒX 3 Zzg�Ûtœu -62 zZVgÁƒÇT»ªgÁ 11 zZVgÁZ’ZYÐÌ 11 WyÐ ââââ^̂̂̂::::

uâtÆa‚Ñ:ÎŠGŠC[Ù?HtÎŠ̂!£°~ì?Z¤/ `1000 ÑbÎŠÐ 8% ‚Ñ: .9- VVVVwwww
‚wÆZ!x6,ÎŠ¥xÙX 30 t̂!£°~ƒA$

ëY…��ÎŠGŠ¥x™ä»Ÿ‚tìX iiii::::

=ÎŠGŠ

=Å<å XEZ¬‚wÆZ!x6,ÎŠ ` = `80

=Šzu}‚wÆZ!x6,ÎŠ ` = `160

=Š}‚wÆZ!x6,ÎŠ ` =`240

ZÏ§baó̧0*v,óXXXXX‚wÆZ!x6,ÎŠC[HYYìXª¬óŠzu}óŠ}XXXX‚wÆ
80, 160, 240, . . . Z!x6,ÎŠ)gzkV~(F,KMzZg
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ìX 80 Zz6,ÆZ°ZŠÅz„ˆ!£°ÃªCÙ™CìYèáZF,Zg»y»�Ûtœu

d = 80 Zzg a = 80 ŒV

ÅŠg¥x™ãƒÏX a
30

‚wÆZ!x6,ÎŠ¥x™äÆa… 30 Å<å XEZ

∴ a
30

 = a + (30 – 1) d = 80 + 29 × 80 = 2400

ƒÏX `2400 ‚wÆZ!x6,ÎŠÅg¶ 30

z){�X 19 óŠ~·g~ 21 †[Æ7Š}óŠzu~·g~ 23 Zq-YßVÅHg~Å«·g~ .10- VVVVwwww

†[Æ7Š}�Âe��YßVÅHg~~]X·g,�X 5 Wy~·g~

·g~†[Æ7ŠzVÅ®ZŠF,KMzZg ........... «óŠzu~óŠ~ó iiii::::
23, 21, 19, . . ., 5

tZq-ˆ!£°ì)YV?(
óì n �ÛnÙ�Hg~~]·gzVÅ®ZŠL

 an = 5 Zzg a = 23, d = 21 – 23 = – 2A$
an = a + (n – 1) d

5 = 23 + (n – 1)(– 2)

– 18 = (n – 1)(– 2)     

n = 10  

ìX 10 ®ZYßVÅHg~~·gzVÅ®ZŠ
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(Geometry) ææææææææ~~~~   .9

(Shapes of Geometry) ææææææææ~~~~ÆÆÆÆZZZZDDDDwwww
(Point)` (1

(Straight line) â� (2

(Curve line) Èâ (3

(Intercept line) !©‹ð
G

·� (4

(Rays) Ãq (5

(Triangle)[ (6

(Rectangle)l (7

(Square) %, (8

(Cirlce) ŠZ],{ (9

(Cone) %zo (10

(Cylinder) Z2Z: (11
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(Cube)k (12

(Cuboid) kú (13

ËÌ`ÐFÈèoZzgFèo�QYMh�X (14

â�Z(âTÆŠzâVuzV6,¾»¶Kyƒâ�B@*ìX (15

ŠzâV4V~ÑpÐ„J-YäzZáâÃâ�ëìX (16

Zq-â�»:„ÃðZ’Zðƒ̀@*ìZzg:„ÃðZ•ð` (17

â�ÅMð¥x7ÅY$ËX (18

:Z(âTÆŠzZ!òyƒD�X!©‹ð
G

·�B@*ìX Intercept line !©‹ð
G

·�)c*(é!©‹ð
G

· (19

!©‹ð
G

·�»îw‡ÌÅæŠÐ¥xHY@*ìX (20

:â�»z{gZ3�Ë)̀È(ÐÑzqƒ@*ìÃqB@*ìX Rays Ãq (21

Ãq»ÜsZ’Zðƒ̀@*ìWy~7̀ƒ@*X (22

ËZ’Zð`ÐëZ4V~"ÑgÃÑéMh�X (23

Z’Zð`ÐËZzg̀Ã5DƒñZq-„ÃqsY$ËìX (24

ËÃq»îw**0*7YYX (25

ó7åO~ƒ̀@*ìX 1 Zq-Ãq~L (26

bÎZÑ]
â�»z{gZ3�Ë`ÐÑzqƒ@*ìB@*ìX (1

ÀŠ~â (4 â� (3 !©‹ð
G

·� (2 Ãq (1

Zq-±»ô6,Wh~ŸSÑMmìXæá~ÅZ˜b~ZyèoÃH}ÐX (2

Èâ (4 â� (3 !©‹ð
G

·� (2 Ãq (1

Zq-Ãq»îw¬xîg6,ƒ@*ìX (3

**0*7YY (4 ³¢a 10 (3 ¢a10 (2 ª10 (1

ŠzâV4V~ÑpÐ„J-YäzZáâÃë�X (4

Èâ (4 â� (3 !©‹ð
G

·� (2 Ãq (1

Zq-Ãq~u~ÕoƒD�X (5

4 (4 3 (3 2 (2 1 (1
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Zq-â�~Z!òÕoÅ®ZŠƒÏX (6

7ƒD (4 3 (3 2 (2 1 (1

Z!òÕoƒD�X 2 Z(âT~ (7

Zy~ÐÃð7 (4 Ãq (3 !©‹ð
G

·� (2 â� (1

qç]e^l

1-1 2-4 3-4 4-3 5-1 6-4 7-2

(Triangles) !!!!5555ÒÒÒÒ5555éééé
IIIIIIII

]]]]
ZZZZëëëëïïïï]]]]::::

&é†]ÐúŠ~ˆÈ̂Ã!5Ò5é
II

]ë�X (1

[~&ZHqó&gZkZzg&iZzbƒD�X&[ÆZbZYë�XX (2

[ÆËÌgZkÐZkÆ£.ÞÆI6,5ŠHÀŠZk[»Zg·qc*—~B@*ìX (3

[ÆZq-gZkÐZkÆ£.ÞÆIÆzVÃ̀5ä6,qÝƒñé«ÃZk[»zT6ë�X (4

[ÆPpZmøDfs�X (5

ƒ@*ìX [ÆÐViZz-V»ù· (i

[ÆÃðŠẑV»ù·Š}IÐ(,Zƒ@*ìX (ii

[ÆÃðŠẑV»�ÛtŠ}ÐÁƒ@*ìX (iii

Ë)z~Z—:[~£.ÞÆiZzb)z~ƒD�X (iv

Z¤/Ë[~ŠziZzb)z~ƒD�A$ZyÆ£.ÞÆZHqÌ)z~ƒVÐX (v

[»{gYiZztZkÆŠz£.ÞÆŠZ½iZz-VÆù·Æ)z~ƒ@*ìZzgZkntZy~CÙZq- (vi

Ð(,Zƒ@*ìX
[ÆZlxZkÆZHqÆÒpÐ&�X (6

[)z~ZÑHq:Z([TÆÐV²Ì)z~ƒV[)z~ZÑHqB@*ìX (i

[)z~Z—::Z([TÆÃðŠz²)z~ƒD�X[)z~Z—:B@*ìX (ii

[ZZÑHq:Z([TÆÐV²ÌZƒD�X[ZZÑHqB@*ìX (iii

[Æc*lxZkÆiZz-VÆÒpÐÌ&�X (7

[qŠ{iZz~:Z([T~ÃðZq-iZztqŠ{ƒ@*ìXqŠ{iZz~[B@*ìX (i

»ƒ@*ì‡#-*î JGZ²Zzt[B@*ìX [‡#-*î JGZ²Zzt:Z([T~ÃðZq-iZzt (ii

[»ziZz~:Z([T~ÃðZq-iZzt»zƒ@*ìX (iii
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Z¤/Zq-[~ÓxiZzb)z~ƒVÂz{[)z~ZÑHqƒÇX (8

Z¤/Zq-[ÆŠz²ZzgZy»ŠgxãiZztF,KMzZgŠzu}[ÆŠẑVZzgZyÆŠgxãiZztÆ)z~ƒV (9

{¤ë�X SAS ÂtŠz!5Ò5é
II

]§zƒD�ZzgZk{¤Ã[Å)åXiZXå(
[ÆÃðŠziZzbZzgZq-IF,KMzZgŠzu}[ÆŠziZ-VZzǵIÆ)z~ƒVA$tŠz!5Ò5é

II
] (10

{¤ë�X ASA §zƒVÐXZzgZk{¤Ã[Å)iZXåXiZ(
Z¤/Zq-[ÆÐVIŠzu}[ÆÐV̂VÆ)z~ƒVÂtŠz!5Ò5é

II
]§zƒD�XZzgZk{¤Ã (11

{¤ë�X SSS [Å)åXåXå(
Z¤/Zq-[‡ìZ²Zzt»zF,ZzgZq-IŠzu}[ÆzF,ZzgZq-IÆ)z~ƒVÂA$Šz!5Ò5é

II
]§zƒVÐ (12

{¤ë�X (RHS) Zzg[ÅZk{¤ÃiZzt‡#-*î JGózF,óI
[ÆZHqÆÀŠ~**�áZœ/ƒD�X (13

[ÆZHqÆÀŠ~**$V»F̀,Zœ/
&B3Šö G%œ/B@*ìX (14

[»
&B3Šö G%œ/ZkÆgZÎVÐ)z~ÃA6,ƒ@*ìX (15

[ÆÐVgZÎVÐ¦/gäzZáŠZ],}Ã[»
&B3Šö GŠZ],{ë�X (16

[»
&B3Šö G%œ/Z¤/[ÆZ0+gƒÂt[qŠ{iZz~[ƒÇX (17

)c*(!*ÖpŠvqŠ{iZz~[Åßg]~[»
&B3Šö G%œ/å[ÆZ0+g0*c*YñÇX

[»
&B3Šö G%œ/Z¤/[Æ!*CÙƒÂt[»ziZz~[ƒÇX (18

[»
&B3Šö G%œ/Z¤/[ÆzF,6,ƒ�‡#-*î JGZ²Zzt[ƒÇX (19

[ÆiZz-VÆZ0+gzã**�áZœ/ƒD�X (20

[ÆiZz-VÆZ0+gzã**$V»F̀,Zœ/Z0+gzã%œ/B@*ìX (21

[»Z0+gzã%œ/ZkÆZHqÐ)z~Ã,6,ƒ@*ìX (22

ŠZ],{�[Æ&ZHqÃé™@*ìZzg�[ÆZ0+g0*c*Y@*ìX[»Z0+gzãŠZ],{B@*ìX (23

[ÆËŠziZz-VÆ{gY**�Zzg[ÆŠ}iZzb»Z0+gzã**�áZœ/ƒD�X (24

[ÆŠziZz-VÆÛzã**�ZzgŠ}iZzt»Z0+gzã**�»F̀,Zœ/Ûzã%œ/B@*ìX (25

[»Ûzã%œ/[ÆZHqÐ)z~Ã,6,ƒ@*ìX (26

Z(ŠZ],{�[ÆZHqÃÛzãîg6,é™@*ì[»ÛzãŠZ],{B@*ìX (27

Zq-[~&ÛzãŠZ],}QYMh�X (28

[ÆzT6é¿��[ÅgZÎVÃ£.ÞÆ̂VÆzVÕoÐ5D�X (29

Zq-[ÆzT6áZœ/ƒD�X (30

:[ÆzTEVÆ̀F,Zœ/Ã%œ/zTãc*%œ/Ü¹Y@*ìX Ortho centre %œ/… (31

ÅÚ~„™@*ìX 2:1 [»%œ/zTãËÌgZkÐ£.ÞÆIÆ̀zVÃ5äzZàé«Ã (32
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[ÆZg·q[ÅgZÎVÐ£.ÞÆ̂V6,¤/Zñ‰ÀŠ�X (33

[ÆZg·qáZœ/ƒD�X (34

:[ÆZg·úV»F̀,Zœ/ìX Ortho centre ÀŠ~%œ/ (35

Z¤/
&B3Šö G%œ/óÀŠ~%œ/óZ0+gzã%œ/Zzg%œ/zTãZq-Šzu}6,yƒDƒVÂt[)z~ZÑHqƒÇX (36

Z¤/
&B3Šö G%œ/óÀŠ~%œ/óZ0+gzã%œ/Zzg%œ/zTãëâƒVÂt[)z~Z—:ƒÇX (37

Zq-[¯äÆa&)«”VÅ¢zg]ƒCìX (38

)«”VÅ¢zg]ƒCìX 2 [)z~Z—:¯äÆa (39

)«{Å¢z]ƒCìX 1 [)z~Z—:¯äÆa (40

)«”VÅ¢zg]ƒCìX 2 [‡ìZ²Zzt¯äÆa (41

)«”VÅ¢zg]ƒCìX 3 [ZZÑHqÆa (42

ƒV c Zzg bóa ‹zVÆŸ‚Æ_.[»gKTÆZHq  (43

 x ‡°{ x [‡�Z²Zzt»gK:Zg·q (44

ÅÚƒÂZkÆpÐøZHq~Ìz„ÚƒCìX 1:1:1 Z¤/Ë[ÆiZz-V~ (45

ÅÚ~ƒD�X 1:1: ÅÚ~ƒÂZkÆpÐøZHq 1:1:2 Z¤/Ë[ÆiZzb (46

ÅÚ~ƒD�X ÅÚ~ƒD�ÂZkÆpÐøZHq 1:2:3 Z¤/Ë[ÆiZzb (47

bÎZÑ]
ƒÂ[»ŠZiZztƒÇX Zzg Z¤/Ë[ÆŠziZzb!*nKMZ¤/ (1

(4 (3 (2 (1

A$t[ìX ~ Z¤/Zq-[ (2

‡�Z²Zzt[ (4 [ZZÑHq   (3   [)z~Z—: (2  [)z~ZÑHq (1

fs~[ÅÃ́eöe7X (3

Zy~ÐÃð7 (4 ª1ªó 8ªó 15 (3 ª2ªó 9ªó 10 (2  ª8ªó 8ªó 8 (1

A$t[ìX ó ó Zq-[Æ&iZzbF,KMzZg (4

‡#-*î JGZ²Zzt[ (4 )z~Z—:[ (3 ZZÑHq[ (2 )z~ZÑHø[ (1

qç]e^l

1-2 2-1 3-3 4-3

(Angles) iiiiZZZZzzzzbbbb
ŠzÃúV»Z)qiZztB@*ìXZ¤/Zy»Zq-„Z!ò̀ƒ@*ƒX .1
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»ŒiZzt¯D�X 2 {~Æ .2

ŠzÃÑZ#iZzb¯D�ÂZyÃúVÃiZzt»!*iz¹Y@*ìZzgZyÃúV»gZkœu$©�î EG
0iZzt»gZk  .3 

B@*ìX
.4

iZzt»gZkìX 'O' iZzbÆŠz!*iz�Z#� OB Zzg OA Š~ˆ̂~
¹Y@*ìXC BOA c*AOB 6,áCìZknZkiZztÃ 'O' aèiZzt .5

–Y@*ìX c* ZzgZÐ .6

ÐÅYCìX (Protractor) iZztÅeöe0+} .7

:Z#ŠzèoM:~s™D�$©�î EG
0»é6, (Vertically Opposite Angles) ¾.ÞgZÏiZzb .8

“WzZá£.ÞÆiZzb¾.ÞgZÏiZzbBD�X

¾.ÞgZÏiZz-V»�hìX ó .9

Ì¾.ÞgZÏiZz-V»Zq-�hìX ó ZÏ§b .10

:Zq-â�Šzc*ŠzÐic*Š{èoÃZÕo6,s™@*ƒX‡éâB@*ìX‰ (Transversal) ‡éâ .11

(ii) (i)

‡éâ�X s ~â (ii) Zzĝ n ~â (i) ^ .12

‡éâÐ“WzZáiZzb .13
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ó ó ó ó ó ó ó iZzb‘W�6�̂~ec*ŠHì 8 Z#ÃðâŠzèoÃs™@*ìÂ
iZzb�X

ÆZ0+gzãY+$‘W�®Z m Zzg  l aèèo Zzg ó ó : (Internal Angles) ŠZ½iZzb .14

ZyiZz-VÃŠZ½iZzb¹Y@*ìX
ÆÛzãY+$‘W�®Z m Zzg  l aèèo Zzg ó ó : (External Angles) {gYiZzb .15

ZyiZz-V{gYiZzb¹Y@*ìX
ŠZ½�Š!iZz-VÅ�hc*V Zzg ó ó : (Alternate Internal Angles) ŠZ½�Š!iZzb .16

�X
{gY�Š!iZz-VÅ Zzg ó ó ó : (Alternate External Angles) {gY�Š!iZzb .17

�hc*V�X
ZëS:]ƒC� (3) ŠZ½Zzg{gY�Š!iZz-VÅ .18

ŠzèoÆŠgxyƒD�X (iii) ‡éâÆŠzâVY+$0*ñYD�X (ii) ZgZkgnp�X (i)

tiZzbsâÆ (ii) tiZzbZgZk6,‘W�X (i) : (Corresponding Angles) n~iZzb .19

Zy~Zq-iZztÛzãY+$ZzgZq-Z0+gzãY+$zZµƒ@*ìX (iii) Zq-„Y+$zZµƒD�X
n~iZz-VÅVB�X Zzg (d) Zzg (c) Zzg (b) Zzg (a) (iv)

�hc*VƒC 2 ‡éâÆZq-„Y+$0*ñYäzZáŠZ½iZzb:‡éâÆZq-„Y+$ŠZ½iZ-VÆ .20

Zzg (ii) Zzg (i) �:
�hc*V 2 ‡éâÆZq-„Y+$0*ñYäzZá{gYiZzb:‡éâÆZq-„Y+${gYiZz-VÅ .21

�:
Zzg (ii) Zzg (i)

Zq-‡éâZ#ËáZi~èoÆ�h~Ãs™CìA$tiZzb: .22

ŠZ½�Š!iZz-VÅCÙZq-�h~)z~ƒCìX (ii) n~iZz-VÅCÙZq-�h~)z~ƒCìX (i)

‡éâÆZq-„Y+$“WzZáiZzbÝƒD (iv) {gY�Š!iZz-VÅCÙZq-�h~)zCìX (iii)

�X
xËZDw:Z+ZDwXÅzä7VƒCìxËZDwBD�XC .23

%,ó[)z~ZÑHqóxËZDwÅVB�X .24

Z#�[)z~Z—:)xËZDwÅVwìX .25

!5Ò5é
II

]Åx¹:Z,!5Ò5é
II

]XÅzä7VƒCìxË!5Ò5é
II

]BD�X‰)z~ZÑHq!5Ò5é
II

]X .26

!5Ò5é
II

]Zkz‰ÜxËƒD�Z#�: .27

pÐø²Zq-„Ú~0*ñYD�X (ii) ZkÆpÐøiZzb)z~ƒD�X (i)
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Zq-»Š[Å¯^Æn&MiZŠZ:eNK]Å¢zg]ƒCìX .28

Šz!5Ò5é
II

]§zƒD�Z¤/Zq-[Æ²Šzu}[Æ̂VÆ)z~ZzgZyÆpÐøiZzbÌ .29

)z~ƒVX
§z!5Ò5é

II
]~gZÎVÆŠgxyZq-@*Zq-m0*c*Y@*ìX .30

˜�X CPCT §z!5Ò5é
II

]~pÐø{)z~ƒD�TÃë¿U .31

CPCT =  Corresponding Parts of Conqurent Triangles

)IiZztI(§t»Zßw:Zq-[ÆŠz²ZzgZyÆŠgxyzZµƒäzZÑiZztŠzu} SAS .32

[ÆpÐøŠẑVZzgZyÆŠgxyzZµƒäzZáiZzbÆ)z~ƒÂt!5Ò5é
II

]§zƒD�X
)iZztIiZzt(§t»Zßw:Zq-[ÆŠziZzbZzgZkÆŠgxyzZµƒäzZÑIŠzu} ASA .33

[ÆpÐøŠziZz-VZzgZyÆŠgxyzZµƒäzZáIÆ)z~ƒA$t!5Ò5é
II

]§zƒD�X
)III(§t»Zßw:Z¤/Zq-[Æ&ë̂VÅeöŠzu}[Æ&̂VÅ SSS .34

eöÆ)z~ƒÂtŠz!5Ò5é
II

]ÆŸzƒD�X
)‡[Z²ZztZzgI(Z¤/Zq-‡ìZ²Zzt[~zF,ZzgZq-IŠzu}‡ìZ²Zzt[ÆpÐøzF,Zzg RHS .35

Zq-IÆ)z~ƒVA$t!5Ò5é
II

]§zƒD�X
pÐ9L»ÓCŠ~X:Z¤/Zq-â[ÆZq-IÆáZi~ƒZzg!*¹ŠzZHqÃŠzZÕo6,s™}Âz{Zy .36

ÃZq-„Ú~„™@*ìX
pÐ9LÆãCŠ~X»',@:Z¤/Zq-âZq-[ÆËÌŠẑVÃ7VÚ~„™@*ƒÂtâŠ} .37

IÆáZi~ƒ@*ìX
¢45é E

G
I¨g_»X:Ë[‡[Z²Zzt~zF,»%,!*¹ŠzZHqÆ%ŠVÆù·Æ)z~ƒ@*ìX .38

¢45é E
G
I¨g_ÆX»',@:Zq-[~ËI6,“WzZÑ%,!*¹ŠzZHq6,“WzZá%ŠVÆ)z~ƒÂ .39

¬IÆ#³“WzZÑiZzt‡[ƒÇZzg[Zq-‡ìZ²Zzt[ƒÇX
Z¤/Ë[‡ìZ²Zzt~iZzt‡[ÅgZkÐzF,6,ÀŠ¤/Zc*YñÂzF,ÆŠzâVY+$“WzZáŠz!5Ò5é

II
](,} .40

[xËƒVÐZzgM:~Zq-Šzu}ÐxËƒVÐX
bbbbÎÎÎÎZZZZÑÑÑÑ]]]]

ì .1

�iZzt (4) »ziZzt (3) ‡[Z²Zzt (2) qœ{iZzt (1)

ƒÂŠzuZiZztƒÇ ÝiZz-VÅ�h~~Zq-iZzt .2

�iZzt (4) »ziZzt (3) ‡[Z²Zzt (2) qœ{iZzt (1)

ÓòiZz-V»ù·ƒ@*ì .3

(4) (3) (2) (1)
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ƒÂŠzuZiZztƒÇ ÓòiZz-VÅ�h~~Zq-iZztZ¤/ .4

(4) (3) (2) (1)

ÓòiZz-VÆŠzâViZzbƒD� .5

�iZzt (4) »ziZzt (3) ‡[Z²Zzt (2) qœ{iZzt (1)

ÝiZz-VÅ�h~~Zq-izZt‡[ƒÂŠzuZiZztƒÇ .6

�iZzt (4) »ziZzt (3) ‡[Z²Zzt (2) qœ{iZzt (1)

BD�X Zzg Š~ˆ̂~ .7

n~iZzb (2) ¾.ÞŠZ½iZzb (1)

¾.ÞgZÏiZzb (4) {gYiZzb (3)

Š~ˆ̂~Ã̈Kâ‡éâB@*ì .8

m (2) l (1)

p (4) n (3)

�___________ Z¤/�Š!ŠZ½iZz-VÅ�h~)z~ƒCìA$èo .9

‡é (4) )z~ (3) áZi~ (2) ÀŠzZg (1)

Z¤/ŠzèoM:~s™DƒVÂZy~0*ñYäzZáœ�ÕoÅ®ZŠƒCì .10

4 (4) 3 (3) 2 (2) 1 (1)

Z¤/ŠzèoM:~s™DƒVÂZy~0*ñYäzZáœ�̀BD� .11

zV` (4)
$̀©‹ü
GG

(3) F̀,Zœ/ (2) Ó̀k (1)

Z¤/ŠzâM:~s™DƒVÂZyèoÃ¹Y@*ì .12

˜k (4) ¾éèo (3) áZœ/èo (2) ÓÏèo (1)

ææ~ÅZ˜b~Â[Æ)g}»îwB@*ì .13

Èâ (4) â� (3) îw (2) iZzt (1)

ŠzáZi~èo~œ�ÕoÅ®ZŠ .14

e (4) 2 (3) 1 (2) 0 (1)

Zôm,~i!*y»tws{‡éâÅVwì .15

H (4) Y (3) X (2) A (1)

ÆÓxiZztƒD� A$ ó ~Z¤/ .16

(4) (3) (2) (1)

ÅÚƒÂiZzb¥x<X 2:3:4 Zq-[ÆiZz-V~ .17

(4) (3) (2) (1)
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ÅŠgƒÏ x Š~ˆ̂~iZzt .18

(2) (1)

(4) (3)

DE // BC ÅŠg¥x<Z#� z óy óx Š~ˆ̂~ .19

(2) (1)

(4) (3)

ÅŠgƒÏ z óy óx A$ ó Zzg ^~Z¤/ .20

(2) (1)

(4) (3)

ìZzgZkÆ£.ÞÆŠZ½iZz-V~ [»Zq-{gYiZzt .21

� Úì[ÆiZzbƒD Å 1:4 

(2) (1)

(4) (3)

iZzt‡[ì ___________ A$ ~Z¤/ Zq- .22

2 (4) c (3) b (2) a (1)

[Æ&²� _____________ Zq- ó ó .23

)z~ZÑHq (4) »ziZz~ (3) ‡[Z²Zzt (2) qŠ{iZz~ (1)

Æfg=zTEV»îwƒÇ C ƒÂ BC = 40m óAC = 3cm ~Z¤/ ABC [ .24

3.2cm (4) 4.3cm (3) 5cm (2) 2.5cm (1)

ÅŠgƒÏ XZ ƒÂ YZ = 13cm ó XY = 12cm Zzg ~Z¤/ XYZ [.25

ª5 (4) ª6 (3) ª12 (2) ª10 (1)

kHÆ)z~ƒ@*ì _____ [)z~ZÑHqÆZq-I»%,»&kHZkÆZg·qÆ%,» .26

eg (4) & (3) Šz (2) Zq- (1)

%ŠVÅÚÆ _________ ]ÆgJVÅÚ)z~ƒCìZkÆ !!!!5555ÒÒÒÒ5555éééé
IIIIIIII ŠzxË .27

iZzb (4) pÐøZHq (3) ZHq (2) pÐøiZzb (1)

ìÅ—~ x Zq-áZi~ZÑHqT»I .28

(4) (3) (2) (1)

»îwƒ@*ì XY ªƒÂ 10 »îw PQ ÆzVÕo�Z¤/ YZ Zzg XY ÆZHq XYZ [ Q óP .29

ª18 (4) ª15 (3) ª20 (2) ª10 (1)
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A$ ~Z¤/ ABC Zq-áZi~ZÑHq[ .30

(4) (3) (2) (1)

]ÅtS:]0*ðYCì !!!!5555ÒÒÒÒ5555éééé
IIIIIIII ]ÆpÐøZHqZzgZy»ŠgxãiZzt)z~ƒÂZy~ !!!!5555ÒÒÒÒ5555éééé

IIIIIIII Z¤/Šz .31

RHS (4) ASA (3) SSS (2) SAS (1)

]~tS:]0*ðYC� !!!!5555ÒÒÒÒ5555éééé
IIIIIIII ]ÆÐV̂VÆîw)z~ƒVÂZy !!!!5555ÒÒÒÒ5555éééé

IIIIIIII Z¤/Šz .32

RHS (4) ASA (3) SSS (2) SAS (1)

ÅŠg? ƒÂ Zzg ó Z¤/ .33

(4) (3) (2) (1)

[ZZÑHq~(,}I»£.Þ»iZztƒ@*ì .34

(4) (,Z (3) gN* (2) (1)

]~gZÎVÆŠgxy0*c*Y@*ì !!!!5555ÒÒÒÒ5555éééé
IIIIIIII

§z .35

Zq-@*Šz (4) Zq-@*M (3) Zq-@*Šz (2) Zq-@*Zq- (1)

&ëâÕoÐŠZJ}QYMh� .36

0 (4) 3 (3) 2 (2) 1 (1)

ÅŠge� OD Š~ˆ̂ÐÛ¢ .37

AB = 8cm Zzg OM = 3cm Z#�
ª6 (2) ª10 (1)

ª3.4 (4) ª4 (3)

A$ Š~ˆ̂~Z¤/ .38

AB = OC (2) AB = DC (1)

AB = OB (4) DC = OA (3)

ŠZ],}Æ)z~zF,zVÐ%œ/6,“WzZáiZzbƒD� .39

(4) ™kH (3) )z~ (2) ))z~ (1)

~iZzbƒD� (Segment) )z~Ş̌Z],{ .40

(4) )z~ (3) ÀŠzZg (2) (1)

�Z!*]
1-1 2-1 3-2 4-4 5-1 6-2 7-4 8-3 9-2 10-1

11-3 12-3 13-3 14-1 15-4 16-2 17-1 18-3 19-2 20-2

21-1 22-1 23-2 24-1 25-4 26-4 27-3 28-3 29-2 30-2

31-1 32-2 33-4 34-3 35-1 36-4 37-3 38-1 39-3 40-3
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egV
ËÌMVÃZêZHqÅ®ZŠ6,**xpsƒD�X D

ë�X Quadrilateral MVTÆeg²ƒVegV D

Zq-egVTÆ£.ÞÆ̂VÅZq-�háZi~ƒÅsBCìX D

Z¤/Ås~)áZi~I)z~ƒD�ÂtZq-)z~Z—:ÅsB@*ìX D

Z¤/egVÆ£.ÞÆ̂VÅŠzâV�hc*VáZi~ƒVÂtZq-áZi~ZÑHqBCìX D

Zq-áZi~ZÑHq~:

£.ÞÆ²)z~ƒD�X (1

£.ÞÆiZz�)z~ƒD�X (2

zF,Zq-Šzu}Åß™D�X (3

Zq-egVáZi~ZÑHqƒCì:

Z¤/£.ÞÆ̂VÅŠzâV�hc*V)z~ƒVX (1

Z¤/£.ÞÆiZ-VÅŠzâV�hc*V)z~ƒVX (2

Z¤/zF,Zq-Šzu}Åß™D�X (3

Z¤/£.ÞÆ̂VÅZq-�h~áZi~Zzg)z~ƒX (4

Zq-áZi~ZÑHqT»Zq-I‡ìZ²ZztƒlB@*ìX

l»CÙZq-iZt‡ìZ²Zztƒ@*ìZkÆzF,)z~ƒD�ZzgZq-Šzu}Åß™D�X

Zq-lTÆ|iZz-VÅ�h~)z~ƒCìZq-%,BCìX

%,ÆÓx²)z~ƒD�CÙiZztZq-‡ìZ²Zztƒ@*ìXzF,)z~ƒD�XZzgZq-Šzu}ÆÀŠ~**�

ƒD�X

Zq-áZi~ZÑHqTÆáZF,)|(I)z~ƒD�Zq-¥ìX

¥ÆÓx²)z~ƒD�ZkÆzF,Zq-Šzu}ÆÀŠ~**�ƒD�Z¤/¥»Zq-iZzt‡ìZ²ZztƒÂz{Zq-%,
ƒ@*ìX

Z¤/áZi~ZÑHqÆzF,)z~ƒVZzgZq-Šzu}ÆÀŠ~**�ƒVÂtZq-%,ìX

é«�[Æ̂VÆÕozVÃ5@*ìXŠ}IÆáZi~ZzgZk»Ûƒ@*ìX

Zq-[ÆZq-IÆzV`ÐŠzu}IÆáZi~5ŠHâŠ}IÅß™@*ìX
Z¤/&c*iZZ+áZi~èo,Zq-‡éâ6,)z~!©‹ð

G´¯DƒVÂz{ËZzg‡éâ6,Ì)z~!©‹ð
G´¯D�X
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ZHqÆŠgxãÕoÃ5äÐ“WzZà̂ Š~ˆ̂
áZi~ZÑHq egV .1

áZi~ZÑHq áZi~ZÑHq .2

¥ l.3

l ¥.4

%, %, .5

¥ )z~Z—:Ås .6

)z~ZÑHq[ )z~ZÑHq[ .7

)z~ZÑHq[ )z~ZÑHq[ .8

[)z~Z—: [)z~Z—: .9

zF,ÆŠgxã`Ð¤/Zc*ŠHâ�‡ìZ²Zzt[ÐzF,»Ûƒ@*ìX

ìX Z¤/&c*iZZ+áZi~èo)z~!©‹ð
G´¯D��Zq-ÀŠ~R6,ìÂz{Šzu}R6,)z~!©‹ð

G´¯C

Locus - §&
§&ÓxÕo»†ì�Š~ˆÑoc*ÑZyÃt™@*ìX D

˜~ÆÓxÕo»§&�ŠØ‰yÐZÏ̃~~)z~ÃA6,ƒ@*ìXŠZ],{B@*ìX D

˜~~Õo»§&�ŠzáZi~èoÐZÏ˜~~ÃA6,ƒZq-âì�áZi~ƒ@*ìXZzgZyÆŠgxy D

ƒ@*ìX

Õo»§&ËŠ�‰ÃAÐŠ~ˆâ�ÐÃ,z{Šzâ�»Z½¦ƒÇX�Š~ˆâ�ÆŠzâVY+$ D

ƒÇX

Ë»̀§&ŠzÕoÆ)z~ÃA6,ƒ@*ìZyŠzâVèo�ÆÀŠ~**�6,ƒÇX D

ŠzÕoÐ*gäzZà»§&ŠZ],{ÀŠ~**�ƒ�ŠzÕoÃ5äÐáCìX D

Ë»̀§&&)z~Õo6,�ëâ7�z{[»
&B3Šö G%œ/ƒÇZzgtÕogZkƒVÐX D

Ë»̀§&�ŠzÕoÆ)z~ÃA6,ìz{Šzèo�Æ�hÆ̀»éz{iZzt»**�ƒÇX D

)z~zF,ŠZ],}»ë%œ/ƒVÐ�ŠgxãÕo»§&ƒÇX D

ŠzáZi~èoÆzF,�)z~Ã,ÆŠgxãÕo»§&ìŠZ],}»¢ìX D
Concurrency - áZœ/e$

ë�ZzgtZkÆ)z~ÃA6, (Circum centre) [ÆZHqÆÀŠ~**�áZœ/ƒD�ZkÃ̀
&B3Šö G%œ/
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ìX zZµƒ@*

,A$
&B3Šö G%œ/ì S Z¤/

ÐªCÙHY@*ìX R ŠZ],}»
&B3Šö G%œ/Ã

Zzg

[qŠ{iZzt»
&B3Šö G%œ/ŠZ],}ÆZ0+gzãY+$zZµƒÇX‡ìZ²Zzt[»

&B3Šö G%œ/ŠZ],}ÆZ0+gzãY+$zZµ

ƒÇX‡ìZ²Zzt[»
&B3Šö G%œ/zF,ÆŠgxyzZµƒÇX[GziZzt»

&B3Šö G%œ/ŠZ],}ÆÛzãY+$zZµƒÇX

Ð̈H  [ÆiZz-VÆ**�»»̀éáZœ/ƒ@*ìZzgZkÃ̀ŠZ],}»Z0+gzã%œ/ë�TÃ
á™Zq-ŠZ],{¯c*ŠHƒÂz{[ÆZHqÃé™}ÇZzgtŠZ],}Ã Y@*ìXtZHqÐ)z~ÃA6,zZµƒÇXZ¤/%œ/

ÐªCÙHY@*ìZzgtZ0+gzã%œ/[~ Z0+gzãŠZ],{ë�XZk»Û¢Z0+gzãÛ¢B@*ìtZ0+gzã%œ/Ã

Z0+gzã%œ/ì åZ0+gzãY+$ƒ@*ìXZ¤/

A$

ŠziZz-VÆÛzã**�ZzgZ0+gzã**�Š}iZzt[~áZœ/�ZzgZk`»éÃÛzã%œ/

ÐªCÙHY@*ìXZ¤/Zq- gZÎVÆ£.Þ»%œ/ ë�X&Ûzã%œ/ƒD�X (Excentre)

ŠZ],{¯c*YñÛzã%œ/Ã%œ/ây™Zk»Ã,ËIÐÛ¢ƒÇZzgtŠZ],{[ÆÐV̂VÃé™@*ìZzgÛzã

Y+$ƒÇX

tŠZ],}ÆÛzãŠZ],}ƒVÐXCÙ[Æ&Ûzã%œ/ƒVÐX

ÐªCÙHŠHìX ZzgÛzãÛ¢Ã
~
&B3Šö G%œ/ (Orthocentre) ÀŠ~%œ/
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[ÆÀŠ~**�áZœ/ƒD�ZzgZk»̀éÃ
&B3Šö G%œ/ë�X

»A$
&B3Šö G%œ/ì O Z¤/

ë�XZzg (3)entriod) áZœ/ƒD�Zzgt̀F,Zœ/Ã%œ/zTã (medians) %œ/ÆZHqÆÀŠ~**�

%œ/zTãŠgxäÃ&”V~„™@*ìX

~ Zq-%œ/zTãì G

ZzgŠgx:A$

Ð*gCìX S Zzg G,O Ãð[ÆëâƒVÐXZzgtâ�Õo S Zzg
&B3Šö G%œ/ G %œ/zTã O ÀŠ~%œ/

6,&”V~„™@*ì G` âEulen

ëâ�X[)z~ G Zzg%œ/zTã O ÀŠ~%œ/  Z0+gzã%œ/ S [)z~Z—:»
&B3Šö G%œ/

;ƒD�X ZÑHq~

[S Æ%œ/zTã�XA$ Zzg , F,KMzZg F Zzg E,DìS »
&B3Šö G%œ/ ABC[ .19

»ÀŠ~%œ/ìX DEF

Circles - ŠZ],}
ŠZ],}ÆzF,6,%œ/Ð¤/Zc*ŠHÀŠzF,ÆŠz”V~$©gê

GG
™@*ìX D

âÃŠZ],}Ð%œ/ÐzF,Æ̀zV6,MìÂz{zF,6,ÀŠzZgƒ@*ìX D

zF,�áZi~�ËŠZ],}ÆÀŠ~**�ŠZ],}Æ%œ/6,X�X D

&ZÕo�ŠZ],}6,zZµ7ìÜsZzgÜsZq-„ŠZ],{¯c*YYìX D

Z¤/ŠZ],}ÆzF,)z~ƒVÂz{%œ/Ð)z~Ã,6,zZµƒVÐX D
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ŠZ],}»zF,)z~ÃA6,ƒVÐzF,Æz{)z~zF,ƒVÐX D

ƒD�X (3)ongruent) ŠZ],}�)z~Û¢zZáƒD�áZœ/ D

ŠZ],}~)áZœ/ŠZ],zV~()z~̧k)z~zF,¯D�X D

ËŠZ],}Æ̧k~%œ/6,“WzZÑiZztŠZ],}ÆË†ËÌ`6,“WzZáiZz-V»ŠkHƒ@*ìX D

Zq-s~iZz�)z~ƒVÐX D

ëŠZ],} A,B,P,Q ÆA$ ��ŠZ],}6,zZµ�ZzgZÏ‚ Q Zzg P )z~iZz�¯D�Õo B Zzg A Z¤/ D

ƒVÐX (Concyclic)

ƒVÐX (supplementary) ~£.ÞÆiZz�Ý (Cylic quadilateral) Zq-ÚegV D

ƒÇX (Cyclic quadrilateral) Z¤/egVÆ£.ÞÆiZztÝƒVÂA$z{egVÚegV D

Zq-ÚegV»Zq-IÃWÐ(,Jc*ŠHÛzãzZÑiZzt)z~ƒVÇZ0+gzãiZzt#³îg6,',Z',ƒÇX D

Z¤/ÛzãiZzt�egVÆZq-²ÃWÐ(,JäÐáCƒÂz{£.Þîg6,Z0+gzãiZztÆ',Z',ƒÂZkÃZq-Ú D

egVë�X

)z~zF,))z~̧k(%œ/6,)z~iZzt¯D�)c*
&B3Šö G%œ/6,( D

(,~̧kÐiZzt�áCìz{qŠìiZztƒÇXZzgZÏÆ',@gK¸kÐ“WzZáiZztGzƒÇX D

»ziZztZzg(,Z·qqŠ{ZzgÛŠZ],}~iZzt‡[ƒ@*ìX (segment) gL·q D

Z¤/ŠzŠZ],}s™D�ZyŠzâVÆ%œ/Ã5äzZÑâœ�zF,»ÀŠ~**�ƒÇX D

zF,ÆÀŠ~**�¸kÃs™}ÇX D

Zq-lìZq-Ú¥Zq-%,ƒÇX (Cyclic parallelogram) Zq-ÚáZi~ZÑHq D

Óx=MVÚƒCìX D

Zq-)z~Z—:ÅsÚƒ@*ìZ¤/Zq-ÅsÚƒA$ZkÆ)áZi~èo)z~ƒVÐX D

ë� Simon's [ÆZHqÆÀŠ~**�ÆŠxÅ`Ð
&B3Šö GŠZ],}Zq-„â6,zZµƒVÐZzgtâÃ D

âë�X Pedelc*

ÆÕozV�X Zzg Ô Ô F,KMzZg SÔRÔQÔP Zq-egVìX ABCD -1

PQ : SR =   ƒÂ Zzgª Z¤/ª

1: 3  (4) 1:2  (3) 2:1  (2) 1:1 (1)

__________ ŠgzƒÂ Zq-zF,ìZ¤/ ŠZ],}»%œ/ìZzg P -2

(4) (3) (2) (1)

Zq-̃~Æ&ëâÕoÐQYäzZáŠZ],zVÅ®ZŠìX -3

3 (4) 2 (3) 1 (2) 0 (1)
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iZzt¯@*ìX ____________ ¸kZºZkÆ�Šw«ŠZ],{~ -4

(4) (3) (2) (1)

iZzt¯@*ì Zq-̧kZL�Šw«ŠZ],{~ -5

Zy~Ãð7 (4) ÛŠZ],{ (3) ¸kZº (2) ¸kZû (1)

fs~Ãy‚ŠZ],~egV7ìX -6

)z~Z—:!5Ò5é
II

] (4))                     ¥ (3) l (2) %, (1)

ƒÂ Zq-egVìXZ¤/ ABCD -7

(4) (3) (2) (1)

ÛŠZ],}~“WzZáiZz-V»ù· -8

iZzt»z (4) iZzt‡[ (3) iZzté (2) iZztqŠ{ (1)

(1) ìA$ Zzg Zq-áZi~ZÑHqìT~ ABCD -9

(4) (3) (2)   (1)

=BC ƒÂ DE=ª6 ÆzVÕo�XZ¤/ Zzg F,KMzZg E Zzg D~ABC[ -10

ª16 (4) ª12 (3) ª2 (2) ª8 (1)

»̀§&�U*"$`ÐxÃ,6,ZÏ̃~~'''ìX -11

Šz‡éèo (4) ŠzáZi~èo (3) Zq-ŠZ],{ (2) Zq-â (1)

cY~Zq-U*"$`Ð)z~ÃA6,Zq-»̀§&'''ìX -12

Šzèo (4) Zq-™{ (3) Zq-â (2) Zq-ŠZ],{ (1)

AB=ª8 ÆZy»ŠgxãÃ, BC,AD F,KMzZgzVÕo�X PQ, ~ABCD Ås -13

=CD ƒÂ PQ=ª6

ª2 (4) ª4 (3) ª7 (2) ª14 (1)

ŠzáZi~ZÑHqZq-„‡°{ZzgZÏáZi~èoÆŠgxyzZµ�ZyÆgJVÅÚƒÏ -14

(4) (3) (2) (1)

ìZêîwÅÚZÏF,KM~ƒÏX 4:9 Šz%ŠVÆgKÅÚ -15

(4) (3) (2) (1)

IHƒÇX ªƒÂŠzu}[»pÐø 12 ª�XZ¤/¬[»Zq-I 20 ªZzg 30 ŠzxË!5Ò5é
II

]ÆZqðF,KMzZg -16

ª7 (4) ª5 (3) ª6 (2) ª8 (1)
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ªƒÂ QC=6 Zzg AQ =3, PB=4 óª AP = 2 Õo�XZ¤/ª Q Zzg P 6,F,KMzZg AC Zzg AB ÆZHq ABC [ -17

2BC = 3PQ (4) BC = PQ (3) PQ = 3BC (2) BC = 3PQ (1)

¯@*ìX _______ ¸kZº%œ/6,iZzt -18

(4)         (3)     (2) (1)

ìX _______ «Zº~iZzt -19

Zy~ÐÃðÌ7 (4)             ‡[ (3)            qŠ{ (2) »z (1)

EF = 3 óª CD = 4 óª AB = 3.5 Zq-ŠZ],}ÆzF,ƒVZzgZ¤/ª Zzg ó ó Z¤/ -20

ªƒÂA$ŠZ],}Æ%œ/»ŒÛd$F,+zF,ƒÇX GH = 5 Zzg

GH (4) EF (3) CD (2) AB (1)

Z¤/ÅsZq-ŠZ],~egVƒA$ -21

ZkÆ)áZi~I)z~ƒD� (2) ZkÆáZi~I)z~ƒD� (1)

Zy~ÐÃðÌ7 (4) ZkÆzF,))z~ƒD� (3)

Ã,6,zZµìQ‰̃k»îwìX  d �%œ/Ð P Û¢zZáŠZ],6,` Zq- -22

(4) (3) (2) (1)

ªƒA$ d �Zq-Šzu}ÃŠZÜé™D�Z¤/ZyÆ%œ/zVÆŠgxy»Ã, r Zzg R ŠzŠZ],z~XÆÛ¢ -23

  (4)  (3) (2) (1)

Z¤/ŠzŠZ],}ŠZÜé™DƒVÂA$ZyÆœũkÅ®ZŠƒÏX -24

Zy~ÐÃðÌ7 (4) 4 (3) 1 (2) 2 (1)

Zq-ŠZ],}Æ̃kZzg̀Ók6,Q‰Û¢ÆŠgxy»iZztìX -25

(4) (3) (2) (1)

ª�ŠZÜé™D�A$ZyÆ%œ/zVÆŠgxy»Ã,ƒÇX 5 ªZzg 3 Z¤/ŠzŠZ],}XÆÛ¢ -26

ª16 (4) ª34 (3) ª8 (2) ª2 (1)

ƒVÂA$ZyÆ²èœũk»îwìX Zzg ìZ¤/ZyÆÛ d ŠzŠZ],zVÆ%œ/zV»ŠgxãÃ, -27

(2) (1)

(4) (3)

ªÆÃ,6,ìŠZ],}6,Zq-̃k5ŠHìX 5 Ð�ŠZ],}Æ%œ/Ð p ªÛ¢zZÑZq-ŠZ],{ì̀ 3 -28

Zk̃k»îwìX
ª  8(4) ª5  (3) ª4 (2)  ª 3(1)
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�ZkÆœũk»îwƒÇX Zzg ìZkÆÛ¢ d ŠzŠZ],zVÆ%œ/zV»ŠgxãÃ, -29

(2) (1)

Zy~ÐÃðÌ7 (4) (3)

ªA$Zk»gKƒÇX 4 ª�ZzgZy»ŠgxãÃ, 8ª6 áZi~²  Zq-ÅsÆ -30

40 (4) 28 (3) 112 (2) 56 (1)

ƒÇX ª�A$Zk»gK 1.4 ªZzg 2.6 ªìXZk6,£.ÞÆgZÎVÐ¤/Zñ‰ÀŠzVÆîw 6 egV»Zq-zF, -31

96 (4) 48 (3) 12 (2) 24 (1)

»gKƒÇX DEF �A$[ D,E,F %,ªìXZkÆ̂VÆzVÕo 18 »gK ABC Zq-[ -32

(4) 36 (3) 4.5 (2) 9(1)

ƒÏX ÅÚìA$ZyÆgJV~Ú c:d ÅÚìZzgZyÆpÐøZg·úV~ a:b Šz¢VÆ‡°zV~ -33

(4) (3)  (2) (1)

DE:BC = þ_____ ÆzVÕo�A$ AC Zzg AB F,KMZzĝV D,E~ABC [ -34

4:1 (4) 1:1 (3) 1:2 (2) 2:1 (1)

ÆzVÕo� AC Zzg AB F,KMzZĝV Q Zzg P~ABC[ -35

4:1 (4) 1:4 (3) 2:1 (2) 1:2 (1)

ªìA$Zk»zF,ƒÇX 10 Zq-%,»I -36

(4) ª (3) ª (2) ª20 (1)

»îwìX BD 6,MìA$ D Ð` BC ì� AD »**�  ~iZzb ABC[ -37

(4) (3) (2) (1)

______ Zg·qìA$ BD Zzg ~ABC[ -38

AC (4) AD.DC (3) CD.AC (2) AD.AC (1)

______ Zg·qìA$ BD Zzg ~ABC[ -39

AC (4) AD.DC (3) CD.AC (2) AD.AC (1)

»Šgx:ÚƒƒÇX Zzg -40

(4) (3) (2) (1)

ÅÚìA$ZyÆgJV~ÚìX a:b ŠzxË!5Ò5é
II

]ÆpÐø̂V~ -41

128 CEDM / TET 2024 Paper II / Maths



(4) (3) a:b (2) b:a (1)

........ �A$ P,Q,R ÆzVÕo ABC[ -42

1:4 (4) 4:1 (3) 2:1 (2) 1:2 (1)

»zìA$ ~iZzt ABC[ -43

(4) (3) (2) (1)

fs~Ãµ‡ìZ²ZztÆI7ìX -44

8,12,15 (4) 7,24,25 (3) 5,12,13 (2) 3,4,5 (1)

ìX a )z~ZÑHq[»gKT»I -45

(4) (3) (2) a (1)

KEY

1 - 1 2 - 1 3 - 4 4 - 3 5 - 1 6 - 3 7 - 4 8 - 2 9 - 2 1 0 - 3

1 1 - 2 1 2 - 2 1 3 - 2 1 4 - 3 1 5 - 3 1 6 - 1 1 7 - 1 1 8 - 1 1 9 - 4 2 0 - 4

2 1 - 2 2 2 - 1 2 3 - 4 2 4 - 1 2 5 - 4 2 6 - 1 2 7 - 2 2 8 - 2 2 9 - 3 3 0 - 3

3 1 - 2 3 2 - 2 3 3 - 1 3 4 - 2 3 5 - 3 3 6 - 2 3 7 - 2 3 8 - 3 3 9 - 1 4 0 - 4

4 1 - 3 4 2 - 4 4 3 - 2 4 4 - 4 4 5 - 1

(Co-ordinate Geometry) ¥¥¥¥ææææææææ~~~~
]aÜÞþ³Ó^lV

¥ææ~»Ãt7™äzZÑgc*èŠZyg´e~»gLåX .1

X"gB@*ìX X (Horizental line) X"gZzgZÌ!â Y (Vertical line) Ë̃~~Z|â .2

B@*ìX (Origin) X"g»$©�î EG
0»éJZY Y X"gZzg X .3

ƒCìX (0,0) JZYÅŠg .4

Ë̃~~Z|âZzgZÌ!âQYNÂt̃~Ãeg)z~{~„™D�Zzgtƒeg)z~{ .5

BD�X Q4 Zzg Q3óQ2óQ1

c*g,ŠÍx~ Q
2
 ZÏ§b (+,+) X–ŠzâV&B3}é

EG]µƒD�Xª� Y X–Zzg X c*g,Zzw~ Q1 .6

(−,+) X–µƒD�Xª� Y X–tZzg X

(−,−) c*g,Îx~ŠzâV&B3}é
EG]tƒD�ª� Q3 .7
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(+,-) X–tƒ@*ìª� Y X–µZzg X c*g,Xgx~ Q4 .8

X"g6,0*ñYD�X X (k,0)c*(-2,0) ó  (-1,0) ó(2,0) ó (1,0) Õo .9

X"g6,0*ñYD�X Y (0,k) c*(0,-2) (0,-1) (0,2) (0,1) Õo .10

X–»ŠzuZ**x¢}Ïî
EìX Y X–»ŠzuZ**x¥Zzg X .11

ìX  y = 0 X"gÅ)zZ] x .12

ìX  x = 0 X"gÅ)zZ] y .13

X"gÆáZi~ƒD�X y x = k c*x = 2 óx = 1 èo .14

X"gÆáZi~ƒD�X x y = k c*y = 2 ó y = 1 èo .15

Xx 
&B3}é
EG]Zzg y- :Zq-ŠØƒñâ6,ÆÃðŠzÕoÆn (Slope of straight line) â�»eJw .16

&B3}é
EG]Æ�Ût~�xÚƒCìâ�»eJwBCìX

ŠzÕoƒVÂ (x2, y2) Zzg (x1, y1) Z¤/Ëâ6, .17

ìZzg�JZYÐ*g@*ìX m Zq-âìT»eJw y = mx .18

X"g»eJw#ƒ@*ìX x .19

X"gÆeJwÅ°p7ÅY$ËX y .20

Z¤/ËŠzèoÆeJw)z~ƒVÂtâáZi~ƒD�X .21

ƒ@*ìX -1 Z¤/ÃðŠzèoZq-Šzu}6,ÀŠzZgƒVÂZyÆeJßV»qÝ¢[ .22

ƒ@*ìX »ŠgxãÃ, Zzg ŠzÕo .23

ƒ@*ìX »zV` AB ÃðŠzÕoƒVA$é« Zzg Z¤/ .24

BD�X (Collinear Points) Zq-„â6,zZµƒäzZáÕoLLëâÕoóó .25

ƒ@*ìX »ŠgxãÃ, JZYÐ$©�î EG
0 .26

ƒ@*ìX X"gÆáZi~â6,zZµ� Y »ŠgxãÃ,� Zzg Šz&B3}é
EG] .27

ƒ@*ìX X"gÆáZi~â6,zZµ� x »ŠgxãÃ,� Zzg Šz&B3}é
EG] .28

ÅÚ~„™@*ì[»%œ/zT6B@*ìX 2:1 z{–�CÙzT6Ã .29

[»%œ/zT6z{`ì˜V6,[ÆÐVzT6sƒD�XZk§b&B3}é
EG]»%œ/zT6Æ .30

�X gZk
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Zq-[Æ&gZkƒVÂ[»gK Zzg ó Z¤/ .31

‹zyÆŸÆÐ[»gK¥x™ä»Ÿ‚: .32

[Æ&ZHq�X c ób óa ˜V ˜V

Ð“WzZáâ»eJw¥x™ä»Ÿ‚ Zzg &B3}é
EG] .33

c = X!©‹ð
G

· y ó ˜VeJw eJwX!©‹ð
G

·̂: .34

Zq-`ìX eJwZzg ˜V eJwX̀^: .35

X!©‹ð
G

·B@*ìX y X!©‹ð
G

·Zzg x !*nKM Zzg ˜V Šz!©‹ð
G

·̂: .36

ŠzÕo�X Zzg ˜V ŠzÕô: .37

ÅÚ~ó„HY@*ƒÂ ÐŠZ7Õä
ES R Ã5äzZÑâó` Zzg Z¤/Õo .38

X!©‹ð
G

· x »

X!©‹ð
G

· y »

ÅÚ~ó„HY@*ƒÂ ÐŠZ7Õä
ES R Ã5äzZÑâó` Zzg .39

X–x »

X–y »

:$©�î EG
0eŠgZÝz{̀ì�âÃ)z~&”V (Trisectional Points of a line) â»!̀e .40

àYCìX 2:1 Zzg 1: 2 ~„™@*ìXZkÆnÚ
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(Triangles) !!!!5555ÒÒÒÒ5555éééé
IIIIIIII

]]]]

]aÜÞþ³Ó^lV
&é‰VÐ=Í~ƒð‚Š{È̂[BCìZzg&é¿ZkÆ²BD�X .1

[~&gZkó&iZzbZzg&²ƒD�X .2

X z{Õo�[ÆZ0+g0*ñYD�X[»Z0+gzyZzgz{Õo�[Æ!*CÙƒD�[»ÛzyBD� .3

[ÆZHqÆîßV»qÝ¦Zk»Zq©B@*ìX .4

!5Ò5é
II

]ÅŠgzÈ~ZyÆZHqZzgiZz-VÅãCŠ6,Å ::::(Types of the triangle) !!!!5555ÒÒÒÒ5555éééé
IIIIIIII

]]]]ÅÅÅÅŠŠŠŠggggzzzzÈÈÈÈ~~~~ .5

ìX YC
äpZHq!5Ò5é

II
]ÆZlx:^VÆÒpÐ[Å&9�X .6

Z([TÆÐVZHqÆîw)z~ƒVX ::::(Equilateral triangle) [[[[))))zzzz~~~~ZZZZÑÑÑÑHHHHqqqq .7

[)z~ZÑHqB@*ìX
Z([TÆÃðŠzI)z~ƒVX[)z~Z—: ::::(Isoceles triangle) [[[[))))zzzz~~~~ZZZZ————:::: .8

B@*ìX
Z([TÆÐVIZƒVX[ZZÑHq ::::(Scalene triangle) [[[[ZZZZZZZZÑÑÑÑHHHHqqqq .9

ìX B@*

iZz-VÆÒpÐ[Å&9�X ääääpppp[[[[iiiiZZZZzzzzbbbb[[[[ÆÆÆÆZZZZllllxxxx:::: .10

Z([T~ÓxiZzbqŠ{ƒD�XqŠ{iZz~ ::::(Acute angle triangle) qqqqŠŠŠŠ{{{{iiiiZZZZzzzz~~~~[[[[ .11

[B@*ìX
Z([T~ÃðZq-iZzt‡[ƒ@*ì‡[Z²Zzt[ ::::(Right angle triangle) ‡‡‡‡[[[[ZZZZ²²²²ZZZZzzzztttt[[[[ .12

B@*ìX
Z([T~ÃðZq-iZzt»zƒ@*ì»ziZz~ ::::(Obtuse angle triangle) »»»»zzzziiiiZZZZzzzztttt[[[[ .13

[B@*ìX
Ë[ÆÃðŠẑV»ù·Š}Ð(,Zƒ@*ìX .14

Ë[ÆÃðŠẑV»�ÛtŠ}ÐÁƒ@*ìX .15

[ÆzTEVÆ$©�î EG
0F,Zœ/Ã%œ/ :::: (Centroid of the triangle) [[[[»»»»%%%%œœœœ////zzzzTTTTããããcccc****%%%%œœœœ////………… .16

zTãc*%œ/…¹Y@*ìX
:[ÆZg·úV»$©�î EG

0F,Zœ/Zk»ÀŠ~%œ/B@*ìX (Orthocentre) ÀŠ~%œ/ .17
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ƒ@*ìX 1800 [ÆÐViZz-V»ù· .18

[»{gYiZztZkÆ£.ÞÆŠzŠZ½iZz-VÆù·Æ)z~ƒ@*ìX .19

ÅÚ~ƒD�X ÅÚ~ƒÂZkÆpÐøZHq 1:2:3 Z¤/Ë[ÆiZzb .20

ÅÚƒÂZkÆpÐøZHq~Ìz„ÚƒCìX 1:1:1 Z¤/Ë[ÆiZz-V .21

ÅÚ~ƒD�X ÅÚ~ƒÂZkÆpÐøZHq 1:1:2 Z¤/Ë[ÆiZz-V~ .22

)«”VÅ¢zg]ƒCìX 3 Zq-[Æ¯äÆn .23

(Similar Triangles) xxxxËËËË!!!!5555ÒÒÒÒ5555éééé
IIIIIIII

]]]]

]aÜÞþ³Ó^lV

Z+ZDwXÅzä7VƒCìxËZDwBD�X xxxxËËËËZZZZDDDDwwww:::: .1

L̂L%,óóxËZDwÅzZãVwìX .2

LL[)z~ZÑHqóóÌxËZDwÅVwìX .3

Óx[)z~Z—:)xËZDw�X .4

¥Zzg%,Zq-Šzu}Æ)xËZDw�X .5

=MV:Zq-MVT~Óx²ZzgÓxiZzb)z~ƒV=MVBCìX .6

Óx (ii) ZkÆÓxpÐøiZzb)z~ƒD�Zzg (i) Z¤/ŠzMVZDwÆZHqÅ®ZŠ7VƒÂ .7

pÐø²Zq-„Ú~0*ñYD�X

: xxxxËËËËgggg¤¤¤¤VVVVÅÅÅÅSSSS::::]]]]
ÆxËƒCìZkS¤ÃģÅg�¦ A pŠZK̂ A CÙ́^pŠZKxËƒCìª̂ (i)

{¤ë�X
A$Zk A ~ BA$ B ~ A ÆxËƒª  A ^ B ÆxËƒZzĝ B ^  A Z¤/̂ (ii)

S¤ÃģÅ?ÀS¤¹YñÇX
ÆxËƒÏ C ó^ A ÆxËƒA$^ C  ^ B ÆxËƒZzĝ B ^ A Z¤/̂(iii)

A$ZkS¤ÃģÅ?ÀS¤ë�X A ~ C A$B ~ C óA ~ B ªZ¤/
Z,!5Ò5é

II
]XÅzä7VƒCìxË!5Ò5é

II
]BD�X‰)z~ZÑHq!5Ò5é

II
] !!!!5555ÒÒÒÒ5555éééé

IIIIIIII
]]]]ÅÅÅÅxxxx¹¹¹¹:::: .8

!5Ò5é
II

]Zkz‰ÜxËƒD�Z#� .9

ZkÆpÐøiZzb)z~ƒD�X (i)

pÐø²Zq-„Ú~0*ñYD�X (ii)
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Z¤/Zq-[ÆÓx{Šzu}[ÆpÐø”VÆ)z~ƒVA$!5Ò5é
II

]̃zƒD�X .10

Šz!5Ò5é
II

]§zƒD�Z¤/Zq-[Æ²Šzu}[Æ̂VÆ)z~ZzgZyÆpÐøiZzbÌ .11

)z~ƒVX

§z!5Ò5é
II

]~gZÎVÆŠgxyZq-@*gq-m0*c*Y@*ìX .12

Æ�˜�X CPCT §z!5Ò5é
II

]~pÐø{)z~ƒD�TÃë¿U .13

ìX Corresponding Parts of Congruent triangles »È§z!5Ò5é
II

]~pÐø{c* CPCT .14

Šz!5Ò5é
II

]Å̃tÃZk§bªCÙ™D� .15

Zq-[ÆŠz²ZzgZkÆŠgxyzZµƒäzZÑiZztŠzu} ))))IIIIiiiiZZZZzzzzbbbbIIII((((§§§§tttt»»»»ZZZZßßßßwwww:::: SAS .16

[ÆpÐøŠẑVZzgZyÆŠgxyzZµƒäzZáiZzbÆ)z~ƒA$t!5Ò5é
II

]§zƒD�X

Zq-[ÆŠziZzbZzgZkÆŠgxyzZµƒäzZÑIŠzu} ))))iiiiZZZZzzzzttttIIIIiiiiZZZZzzzztttt((((§§§§tttt»»»»ZZZZßßßßwwww:::: SAS .17

[ÆpÐøŠziZz-VZzgZyÆŠgxyzZµƒäzZáIÆ)z~ƒA$t!5Ò5é
II

]§zƒD�X

Z¤/Zq-[Æ&̂VÅeöŠzu}[Æ&̂VÅ ))))IIIIIIIIIIII((((§§§§tttt»»»»ZZZZßßßßwwww:::: SAS .18

eöÆ)z~ƒÂtŠz!5Ò5é
II

]§zƒD�X

Z¤/Zq-‡ìZ²Zzt[~zF,ZzgZq-IŠzu}‡ìR²Zzt[ÆpÐø ))))‡‡‡‡[[[[ZZZZ²²²²ZZZZzzzzttttóóóózzzzFFFF,,,,ZZZZzzzzggggIIII((((:::: RHS .19

zF,ZzgZq-IÆ)z~ƒVÂt!5Ò5é
II

]§zƒD�X

Z¤/[ÆŠz²))z~ƒVÂ(,}IÆ£.Þ»iZzt(,Zƒ@*ìX .20

ËÌ[~(,}iZzbÆ£.Þ»I(,Zƒ@*ìX .21

Z¤/Zq-â[ÆZq-IÆáZi~ƒZzg!*¹ŠzZHqÃŠzZÕo6,s™}Âz{ ppppÐÐÐÐ9999LLLL»»»»ããããCCCCŠŠŠŠ~~~~XXXX:::: .22

ZyÃZq-„Ú~„™@*ìX
Z¤/Zq-â[ÆËÌŠẑVÃ7VÚ~„™@*ƒÂtâŠ} ppppÐÐÐÐ9999LLLLÆÆÆÆããããCCCCŠŠŠŠ~~~~XXXX»»»»'''',,,,@@@@:::: .23

IÆáZi~ƒ@*ìX
xË¢VÆgJVÅÚZyÆpÐƒZHqÆ%ŠVÅÚÆ)z~ƒCìX .24

Ë[‡[Z²Zzt~zF,»%,!*¹ŠzZHqÆ%ŠVÆù´ ¢¢¢¢44445555éééé EEEE
GGGG
IIII¨̈̈̈gggg____»»»»XXXX))))1111ŠŠŠŠ····yyyy»»»»XXXX((((:::: .25

Æ)z~ƒ@*ìX
Zq-[~ËI6,“WzZÑ%,!*¹ŠzZHq6,“WzZá%ŠVÆ)z~ƒÂ ¢¢¢¢44445555éééé EEEE

GGGG
IIII¨̈̈̈gggg____ÆÆÆÆZZZZ»»»»'''',,,,@@@@:::: .26

¬IÆ#³“WzZÑiZzt‡[ƒÇZzg[Zq-‡ìZ²Zzt[ƒÇX

Z¤/Ë[‡[Z²Zzt~iZzt‡[ÅgZkÐzF,6,ÀŠ¤/Zc*YñÂzF,ÆŠzâVY+$“WzZáŠz!5Ò5é
II

] .27
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(,}[xËƒVÐZzgM:~Zq-Šzu}ÐxËƒVÐX

Ë[‡ìZ²Zzt~iZzt‡[ÅgZkÐ#³I6,ÀŠ5YñÂZk§b“WzZáŠz!5Ò5é
II

]ZÝ .28

[ÐxËƒVÐZzgtZ0+gzã!5Ò5é
II

]M:~xËƒVÐX

(Circles) ŠŠŠŠZZZZ]]]],,,,}}}}
]aÜÞþ³Ó^lV

ŠZ],{‚Š{È^ìTÆ”»CÙ̀%œ/Ð)z~Ã,6,ƒ@*ìX .29

ŠZ],}Æ”6,0*ñYäzZáÕoÐ%œ/»Ã, ::::(Radious of the Circle) ŠŠŠŠZZZZ]]]],,,,}}}}»»»»ÛÛÛÛ¢¢¢¢ .30

ŠZ],}»Û¢B@*ìX
zF,z{âì�ŠZ],}ÆÃðŠzÕoÃ5@*ìX ::::(Chord of the Circle)) ŠŠŠŠZZZZ]]]],,,,}}}}»»»»zzzzFFFF,,,, .31

Z],}»z{zF,�ŠZ],}Æ%œ/Ð¦/g@*ìŠZ],}»¢B@*ìX Š::::(Diameter of the Circle) ŠŠŠŠZZZZ]]]],,,,}}}}»»»»¢¢¢¢ .32

ŠZ],}»ƒÐ(,ZzF,ŠZ],}»¢ƒ@*ìX .33

ŠZ],}ÆÓx¢»îw)z~ƒ@*ìX .34

Zq-ŠZ],}~Ñ®ZŠ¢QYMh�X .35

Zq-¢~ŠzÛ¢ƒD�X .36

ÓxÛ¢zV»îw)z~ƒ@*ìX .37

:ŠZ],{»z{z�ŠzÛ¢zVÐ=ÍZƒ@*ìX (Sector of the Circle) ·qŠZ],{ .38

ŠZ],{»·qB@*ìX
:ŠZ],{»z{z�̧kZzgZq-zF,6,Œƒ@*ì (Segment of the Circle) Ş̌Z],{ .39

Ş̌Z],{B@*ìX
:ŠZ],}»z{z�ŠZ],}ÆÛÐÁƒ@*ì̧kZûB@*ìX (Minor Arc) ¸kZû .40

:ŠZ],}»z{z�ŠZ],}ÆÛÐic*Š{ƒ@*ì̧kZºB@*ìX (Major Arc) ¸kZº .41

:ŠZ],}»z{z�ŠZ],}ÆÛÆ̃zƒ@*ì4ŠZ],{B@*ìX (Semi Cirlce) 4ŠZ],{ .42

ŠZ],}»CÙ¢ŠZ],{ÃŠz4ŠZ],zV~ps™@*ìX .43

Ì¹Y@*ìX (Big Segment) ZzģkZºÃ̧Zº (Small Segment) ¸kZûÃ̧Zû .44

:Z,ŠZ],}X»%œ/Zq-„ƒ@*ìZzgÛ¢ZƒD� (Concentric Circles) ë%œ/ŠZ],} .45

ë%œ/ŠZ],}BD�X

:Zq-„Û¢gppzZáŠzŠZ],}̃zŠZ],}BD�X (Congruent Circles) z̃ŠZ],} .46

A B

ŠZJ{»·q

A B
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ŠZ],}Æ)z~zF,zVÐ%œ/6,“WzZáiZzØ)z~ƒD�X .47

ËŠZ],{~%œ/ÐzF,6,¤/Zc*ŠHÀŠZkÅß™@*ìX .48

ŠzÕoÐFŠZ],}QYMh�X .49

Z¤/&ÕoëâƒVÂZyÕoÐ*gäzZÑZq-ÌŠZ],{7¯c*YYX .50

)ëâ&ÕoÐÜsZq-ŠZ],{5YYìX .51

Zq-ŠZ],{~̃zzF,ŠZ],{Æ%œ/Ð)z~Ã,6,ƒ@*ìX .52

ËŠZ],}~)z~îwzZá̧ÎVÐ%œ/Ð“WzZáiZzb)z~ƒD�X .53

ËŠZ],}Æ%œ/6,̧kÐ“WzZÑiZztŠZ],}Æ!*¹â0+{̧kÐ%œ/6,“WzZáiZzbÆŠkHƒÇX .54

ŠzÕoÃ5äzZÑé«ZÏâÅY+$ŠvŠzÕo6,)z~iZzb¯@*ìA$egzVÕoZÏŠZ],{6,zZµ .55

ÐX ƒV
ŠZ],}ÆÃðŠzÕoÆŠgxãÈÃAÃ̧kÅMðë�X .56

:ŠZ],}6,ñ�ŠËZq-`Ð*gäzZÑâŠZ],}»˜k (Tangent of the Circle) ŠZ],}»˜k .57

B@*ìX
ŠZ],}»˜kT`Ð*g@*ìZkÃ̀̀!Ókë�X ::::(Point of Contact) `̀̀̀ÓÓÓÓkkkk .58

Z(â�ŠZ],{6,ñ�ŠËŠzÕoÐ*g@*ƒ¾éâB@*ìX :::: (Secant lines) ¾¾¾¾ééééèèèèoooo .59

Zq-ŠZ],}6,ic*Š{Ðic*Š{ŠzáZi~̃kƒMh�X .60

Zq-ŠZ],{6,ÑözŠ̃kQYMh�X .61

ŠZ],}6,zZµË`6,5ŠH˜kóÓ̀kÐ*gäzZáÛ¢6,ÀŠzZgƒ@*ìX .62

ŠZ],}ÆZ0+gñ�Š̀ÐÃð̃k57YYX .63

Zq-ŠZ],}ÆÛzã`ÐQ‰Šz̃kÆîw)z~ƒD�X .64

iZztìX x ˜V  = ·q»gK .65

= ·qÅMð .66

Q     ¸̧̧̧ŠŠŠŠZZZZ]]]],,,,{{{{»»»»ggggKKKK:::: .67

»gK APB Ş̌Z],{ =

o   
     »gK AOBP »gKD·q ∆AOB

A         B :Z(ŠZ],{�[ (Circum Circle) 

&B3Šö GŠZ],{ .68

P Æ&gZÎVÐ*g@*ì[»
&B3Šö GŠZ],{B@*ìX

&B3Šö GegV:Z(ŠZ],{��ËegVÆegzVgZÎVÐ*g@*ì
&B3Šö GegVB@*ìX .69

136 CEDM / TET 2024 Paper II / Maths



(Quadrilaterals) eeeeggggVVVV
ZZZZëëëëïïïï]]]]::::

eg!©‹ð
G

·èoÐqÝƒäzZáÈ̂ÃegVë�X (1

egVZHq�Zq-gZk6,X�|²ë�Zzg�µ7ƒD£.ÞÆIBD�X (2

iZzbƒD�X 4 ²Zzg 4 gZkó 4 egV~ (3

ƒ@*ìX egVÆegiZz-V»ù· (4

eeeeggggVVVVÆÆÆÆZZZZllllxxxx:::: (5

(Square) %%%%,,,, (6

Zq-lT~|I)z~ƒD�%,B@*ìX /

)c*(

Zq-¥TÆiZz-V~Zq-iZzt‡#-*î JGƒ@*ì%,B@*ìX /

)c*(

Z+egVTÆegzV²)z~ƒD�%,BDìX /

Zq-áZi~ZÑHqT~Zq-iZzt‡[ƒlB@*ìX ::::(Rectangle)llll (7

:(Parallelogram) ááááZZZZiiii~~~~ZZZZÑÑÑÑHHHHqqqq (8

Zq-Z+egVTÆ£.ÞÆ̂VÅŠzâV�hc*VáZi~ƒC�XáZi~ZÑHq

B@*ìX
áZi~ZÑHqÅS:] (9

Zk~ÃðŠz£.ÞÆiZzb)z~ƒD�X   (ii Zk~£.ÞÆÃðŠz²)z~ƒD�X (i

ìX Zk~CÙzF,ZkÃŠz§z!5Ò5é
II

]~„™@*  (iv          Zk~zF,Zq-Šzu}Åß™D�X (iii

ƒ@*ìXªtÝiZzb�X áZi~ZÑHqòVÃðŠz|iZz-V»ù· (v

Z+egVT~£.ÞÆ̂V»Zq-�h ::::(Trapezium) ÅÅÅÅssss (10

áZi~ƒ@*ìÅsB@*ìX
áZi~ZÑHqT~Šz|²)z~ ::::(Rhombus)¥¥¥¥(11

ƒD�¥BD�X

¥~zF,Zq-Šzu}ÃiZzt‡[6,ß™D�X (12

:Z+egVT~|̂V (Kite or Deltoid) Xú)c*([úegV (13

A

D C

B

A

D C

B
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[úegVBCìX)c*( Å�h-VÆîw)z~Xc*

Z+egV^T~Zq-„œu‡°}6,Šz)z~Z—:!5Ò5é
II

]œu

‡°}Ægz',zƒX

Zq-egV~ÃðŠz£.ÞÆiZzb)z~ƒD�X (14

egV¯äÆa)«c*)@*,e&á]Å®ZŠ: (15

ZDw )@*,c*)«e.]Å®ZŠ
egV 5

áZi~ZÑHq 3

Ås 4

¥ 2

l 2

%, 1

bÎZÑ]
�Z¤/†ŠziZzb)z~�ÂZy~»CÙZq-iZztƒÇX Zzg Zq-egV~ŠziZzb (1

ó (4) ó (3) ó (2) ó (1)

�A$iZzbƒVÐX 2k Zzg ó ó Zq-egVÆiZzb (2

ó ó ó (2) ó ó ó (1)

ó ó ó (4) ó ó ó (3)

Zq-egVTÆ£.ÞÆ̂VÅŠzâV�hc*VáZi~�X (3

áZi~ZÑHq (4) ¥ (3) l (2) %, (1)

Zq-egVTÆ£.Þ̂VÅZq-�h~áZi~ƒóBCìX (4

¥ (4) Ås (3) l (2) %, (1)

Ås¯äÆn)@*,e3VÅ¢zg]ƒCìX (5

4 (4) 3 (3) 2 (2) 1 (1)

�ÂtegVBCìX ó ó ó Zq-egVTÆiZzbF,KMzZg (6

áZi~ZÑHq (4) ¥ (3) %, (2) Ås (1)

ì? Zq-áZi~ZÑHqì Z¤/ (7

(4) (3) (2) (1)
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Zk»CÙzF,ìX BC=ª7 Zzg AB=ª4~ Zq-áZi~ZÑHq (8

ª11 (4) ª7 (3) ª6 (2) ª5 (1)

(Circles) ŠŠŠŠZZZZ]]]],,,,{{{{
ZZZZëëëëïïïï]]]]::::

:Zq-̃~~Zq-`Ð)z~Ã,6,zZµÓxÕoÆ†ÃŠZ],{ë�X (Circle) ŠZ],{ (1

Û¢:ŠZ],{Æ%œ/ÐŠZ],{6,zZµËÌÃ̀5äzZáé«ÃÛ¢ë�X (2

Zq-ŠZ],{~ÑözŠÛ¢QYMh�X (3

:ŠZ],{6,zZµÃðŠzÕoÃ5äzZÑé«ŠZ],{»zF,B@*ìX (Chord) zF, (4

Zq-ŠZ],}~ÑözŠzF,QYMh�X (5

:Zq-ŠZ],}~%œ/Ð¦/gäzZázF,Ã¢ë�X (Diameter)¢ (6

Zq-ŠZ],{~ÑözŠ¢QYMh�X (7

ÓxzF,zV~¢ƒÐ(,ZzF,ƒ@*ìX (8

:ŠZ],}»Zq-zŠZ],}»¸kB@*ìX (Arc) ¸k (9

:ŠZ],}»z{z�ŠZ],}ÆÛÐÁƒ@*ì̧kZûB@*ìX (Minor Arc) ¸kZû (10

:ŠZ],}»z{z�ŠZ],}ÆÛÐic*Š{ƒ@*ì̧kZºB@*ìX (Major Arc) ¸kZº (11

ŠZ],}ÆZ§Zs“WzZÑîwŠZ],}»”B@*ìX (12

:ŠZ],}»z{z�ŠZ],}ÆÛÆ',Z',ƒ@*ì4ŠZ],{B@*ìX (Semi Cirlce) 4ŠZ],{ (13

:ŠZ],{»z{z�ŠZ],}Æ̧kZzgZkÆŠzÛ¢zVÐ=ÍZƒ@*ìX·qŠZ],{ (Sector) ·qŠZ],{ (14

B@*ìX
ŠZ],}»%œ/:ŠZ],}ÆZ0+gÆÜsZq-yÐŠZ],}6,ÆÓxÕo»Ã,)z~ƒ@*ìt̀ŠZ],}»%œ/ (15º

B@*ìX
Û¢ƒD�X 2 Zq-¢~ (16

:ŠzŠZ],}XÆÛ¢)z~ƒD�̃zU*],}BD�X Congruent Circles z̃ŠZ],} (17

ŠZ],}ÅMðŠZ],}»”BCìX (18

Zq--**ãi!*y»ÂìX  (19

ÃWgtºäec*åX (20

ƒCìX ÅŠZ],z~Šg (21

ŠZ],}»” (22

 
= ŠZ],}»¢
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bÎZÑ]
ËŠZ],}Æ¢ZzgÛ¢ÅÚìX (9

4:3 (4 3:4 (3 2:1 (2 1:2 (1

ŠZ],}»ƒÐ(,ZzF,ƒ@*ìX (10

zF,(4 ¸k (3 Û¢ (2 ¢ (1

Zq-ŠZ],}~zF,zVÅ®ZŠƒCìX (11

2 (4 ÑözŠ (3 100 (2 1 (1

Zq-°ŠìX  (12

å (4 8 (3 )**ê (2 **ê (1

ÅŠgƒCìX  (13

(4 (3 (2 (1

¸kZû~̧kŠZ],}ÆÛÐƒCìX (14

)z~ (4 ŠzkH (3 ic*Š{ (2 Á (1

¸kZº~̧kŠZ],}ÆÛÐƒCìX (15

)z~ (4 ŠzkH (3 ic*Š{ (2 Á (1

Zq-̃~~Zq-$©�î EG
0Ð)z~Ã,6,zZµÓxÕoÆ†Ãë�X (16

Zy~ÐÃð7 (4) ‡éâ (3) ŠZ],{ (2) ëÕo† (1)

Zq-ŠZ],}~¢ZzgÛ¢ÆŠgxyÚƒCìX (17

1:5 (4) 2:3 (3) 3:2 (2) 1:2 (1)

Zq-ŠZ],}~¢QYMh�X (18

F (4) 3 (3) 2 (2) 1 (1)

Zq-¢~Û¢ƒD�X (19

F (4) 3 (3) 2 (2) 1 (1)

Š~ˆ̂~‚tŠZgzªCÙ™@*ìX (20

·q (4) ŠZ],}Æ¢ (3) ¸kZº (2) ¸kZû (1)
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Š~ˆ̂~‚tŠZgzªCÙ™@*ìX (21

·q (4) ŠZ],}ÆzF, (3) ¸kZº (2) ¸kZû (1)

(Angles) iiiiZZZZzzzz����
ZZZZëëëëïïïï]]]]::::

iZztŠzZÃúV»Z)qƒ@*ìT»Zq-„Z!òƒ̀@*ìX (1

ë�X Terminatory Zzg̃tzZàÃqÃ− Initiary z{Ãq�xqª~ƒCìW¸i~Ãq (2

9��fs~Š~Yg„�X 7 iZz-VÆZlx:iZz-VÅ (3

ÐÁƒ@*ìX :Z(iZzt�#ŠgZÐiZZ+Zzg (Acute Angle) iZztqŠ{ (4

»ƒ@*ìX :Z(iZzt� (Right Angle) iZzt‡#-*î JG (5

ÐÁƒ@*ìX ÐiZZ+Zzg :Z(iZzt� (Obtuse Angle) iZzt»z (6

B@*ìX Straight Angle »ƒ@*ì�iZztc* Z(iZzt� iZzt�: (7

ÐÁƒ@*ìX ÐiZ3+Zzg :Z(iZzt� (Reflex Angle) iZzt(g{ (8

»ƒ@*ìX :Z(iZzt� (Complete Angle) åiZzt (9

:Z(iZzt�#ŠgZ»ƒ@*ìX (Zero Angle) #iZzt (10

ƒX ŠziZzbÝBD�Z¤/ZyÅeö»qÝ¦ :(Pair of Complementary) ÝiZz-VÅ�h~ (11

ƒX ŠziZzØÓòBD�Z¤/ZyÅeö»qÝ¦ :(Pair of Supplementary) ÓòiZz-VÅ�h~ (12

bÎZÑ]
»ƒÂŠzuZiZztƒÇX ÓòiZz-VÅ�h-V~Z¤/Zq-iZzt (22

(4 (3 (2 (1

ƒÂŠzuZiZztƒÇX ŠiZz-V~Zq-iZzt (23

(4 (3 (2 (1

iZztƒ@*ìX (24

»z (4 � (3 ‡#-*î JG (2 qœ{ (1
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iZztƒ@*ìX (25

»z (4 � (3 ‡#-*î JG (2 qœ{ (1

Š~ˆ̂¾iZztÃªCÙ™CìX (26

»z (4 å (3 # (2 (g{ (1

Š~ˆ̂¾iZztÃªCÙ™CìX (27

� (4 å (3 # (2 (g{ (1

Š~ˆ̂¾iZztÃªCÙ™CìX (28

� (4 å (3 # (2 (g{ (1

(Parallel lines and Transversal) ááááZZZZiiii~~~~èèèèooooZZZZzzzzgggg‡‡‡‡ééééââââ
ZZZZëëëëïïïï]]]]::::

Z,èo�s7™DáZi~èoBD�X (1

z{s:™DƒV (ii) z{Zq-„R~ñ�ŠƒVZzg (i) ŠzèoáZi~ƒD�Z¤/ (2

Æ l  m ģLLáZi~ìóóÃ´#ÖÐ̈HY@*ìZzg7,JY@*ìLLáZi~óóìXZz6,Š~ˆ̂~ (3

ÀŠ~Ã,CÙ(Zq-„ƒ@*ìX ŠzáZi~èoÆŠgxy (4

Z¤/zŠzèoZq-„â6,ÀŠzZg�Âz{Zq-Šzu}ÆáZi~�X (5

CÙâpŠZLW\»áZi~ƒ@*ìX (6

ŠzáZi~èoÆŠgxyiZzt#ƒ@*ìX (7

‡éâ:Zq-âŠzc*iZZ+Š�ƒñèoÃZÕo6,s™@*ìÂz{Š�‰èo»LL‡éóóB@*ìX (8

Z¤/Zq-‡éâŠzáZi~èoÃs™@*ìA$ (9

n~iZz-VÅ�hc*V)z~ƒC�)c*( (a
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ŠZ½�Š!iZz-VÅ�hc*V)z~ƒC�)c*( (b

{gY�Š!iZz-VÅ�hc*V)z~ƒC�)c*( (c

Æ)z~ƒ@*ìX ŠzŠZ½c*{gYiZz-V»ù·�‡éâÅZq-„Y+$zZµƒV (d

bÎZÑ]
Z(âT6,ÐŠzâ¦/gYDƒVXB@*ìX (29

ëÕo (4 ëâÕo (3 F̀,Zœ/ (2 »̀é (1

Z(T̀6,Ð&c*&ÐiZZ+èo¦/gDƒVB@*ìX (30

ëÕo (4 ëâÕo (3 F̀,Zœ/ (2 »̀é (1

Z,Šzèo�Zq-„`Ð¦/gDƒVBD�X (31

�èo (4 ëè̀o (3 áZœ/èo (2 ¾éèo (1

Z,&c*&ÐiZZ+èo�Zq-„`Ð¦/gDƒVBD�X (32

�èo (4 ëè̀o (3 áZœ/èo (2 ¾éèo (1

Õo�ZyÃ5äzZáÄèo�ƒD�X 4 Zq-̃~~ (33

8 (4 6 (3 4 (2 2 (1

áZi~èoÅÃðZq-Vw (34

gsÅðc*V (4 qgÅp (3 KÅfg (2 la»Â (1

ÀŠzZgâ~ÃðZq-Vw (35

gsÅðc*V (4 qgÅp (3 KÅfg (2 la»Â (1

ŠzÕoÃ5äzZáÈÅ®ZŠ (36

Šz (4 özŠ (3 F (2 Zq- (1

++++ZZZZ…………ŠŠŠŠ~~~~ZZZZ����xxxxcccc****++++ZZZZ…………ŠŠŠŠ~~~~̂̂̂̂
Three Dimensional Objects (or) Shapes

 %%%%zzzzoooo

ZZZZëëëëïïïï]]]]::::
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Z+ï̂T~&Z…Šªîw²nZzg—~)ñN*ð(ƒC�+Z…Š~̂c*+Z…Š~Z�xBC�X (1

Ð̈HY@*ìX Zk»"z)‡°{(Zq-ŠZ],{ìZkÆÛ¢Ã (2

ŠZ],}»%œ/ìX 'O'` (3

Ð̈HY@*ìX 's' ë�& (Slant height) Ãâb—~ (4

ÐªCÙHY@*ìX ZzgZÐ (Vertical height) Ã—~ë�  (5

ÈRóZq-)g{ZzgZq-gZkƒ@*ìX ˜~R %zï~ (6

bÎZÑ]
%zo~̃~¥VÅ®ZŠƒCìX (37

4 (4 3 (3 2 (2 1 (1

%zo~È¥VÅ®ZŠƒCìX (38

4 (4 3 (3 2 (2 1 (1

%zo~)g}ƒD�X (39

2 (4 Ãð7 (3 1 (2 3 (1

%zo~ñ�ŠŠZ],{B@*ìX (40

‡b—~ (4 ‡°{ (3 zF,(2 —~ (1

fs~%zïÅZq-VwìX (41

WK™* (4 R (3 [ (2 ÷ (1

(Cylinder) ZZZZ2222ZZZZ::::
ZZZZëëëëïïïï]]]]::::

ŠZ],z~)g}ƒD�X 2 ÈRZzg '1' ˜~R '2' Z2Zä~ (1

ZkÆ−{Ã‡°{ë�X (2

Zk~Ãä7ƒDX (3

bÎZÑ]
Z2Zä~̃~¥VÅ®ZŠƒCì (42

4 (4 3 (3 2 (2 1 (1

Z2Zä~È¥VÅ®ZŠƒCì (43

4 (4 3 (3 2 (2 1 (1

Z2Zä~ŠZ],z~)gzVÅ®ZŠƒCì (44

4 (4 3 (3 2 (2 1 (1
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Z2Zä~ÃâVÅ®ZŠ (45

Ãä7ƒD (4 4 (3 3 (2 2 (1

Z2Zä»"zB@*ì (46

ŠZ],{ (4 zF,(3 Zg·q (2 ‡°{ (1

LRóÅVwàY$ËìX (47

Èâ (4 %zï (3 Z2Z: (2 °æO{ (1

(Sphere) °°°°ææææOOOO{{{{
ZZZZëëëëïïïï]]]]::::

tÜsÈRg‚rìX (1

ZkÆÃð)g}7ƒD�X (2

ZÏ§bZkÆÃðgZk7ƒDX (3

ZkÅVwtXjÅÍ1Vz){�X (4

bÎZÑ]
fs~Š~ˆË̂~Ãð)g}ZzgÃðgZk7ƒDX (48

%zo (4 ŠzâV 2 Zzg 1 (3 °æO{ (2 Z2Z: (1

fs~Š~ˆVwÃLë°æO{ó™Mh�X (49

jÅÍà (4 ŠzZÅÍà (3 Â[ (2 IB° (1

L‰[óÅVwŠ~Y$ËìX (40

°æO{ (4 ÍwÍw (3 ŠZ],{ (2 Z2Z: (1

Zq-gz9Æ]Áõ OÃ9Z™Æ¤/ŠlŠ¶6,̂k�ìX (41

Z2Z: (4 %zo (3 ŠZ],{ (2 °æO{ (1

fs~Š~ˆ¾̂~̃~R7ƒCìX (42

°æO{ (4 %, (3 k (2 %zo (1

™{ÅZz6,~)Ûzã(RBCìX (43

ÍwR (4 ŠZ],z~R (3 ÈR (2 bR (1

(Prism) ššššgggg 4.7.4
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ZZZZëëëëïïïï]]]]::::
ZÐÀšgÌë�X (1

Zk»‡°{[Å§bƒ@*ìX (2

R)¥c(ƒD�X 5 Zk~ (3

gZkƒD�X)zZãƒ�gZkÃÃ**Ìë�( 6 Zk~ (4

Z2Z:Zzg°æO{Å§bZk~ÃðÈR7ƒCX (5

bÎZÑ]
šg~À¥VÅ®ZŠ (44

4 (4 3 (3 2 (2 1 (1

šg~l¥VÅ®ZŠ (45

4 (4 3 (3 2 (2 1 (1

šg~ŠZ],z~¥VÅ®ZŠ (46

0 (4 3 (3 2 (2 1 (1

šg~È¥VÅ®ZŠ (47

0 (4 3 (3 2 (2 1 (1

šg~̃~¥VÅ®ZŠ (48

0 (4 3 (3 2 (2 5 (1

šg~)gzVÅ®ZŠ (49

5 (4 6 (3 12 (2 9 (1

(Pyramid) ZZZZCCCCÙÙÙÙZZZZxxxx
ZZZZëëëëïïïï]]]]::::

Š~ˆZCÙZxÅ̂~Zk»‡°{%,úìX  (1

�X Zzg ó ó ‡°{ÆZHq (2

—~Ã̈™CìX Eo (3

ZkÅâb—~ìX EC (4

Rc*¥cƒD�X 5 Zzg‡°{Ã5™ 4 Zk~[ú§°¥c (5

:Zq-ZCÙZx»‡°{[Å̂»ƒÂZÐ[»ZCÙZxë�X (Triangular pyramid) [úZCÙZx (6
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[ú¥cƒD�X 4 ¥cZzgZq-‡°{Ã5™®ÿ N
3 ZkÆ (7

ZkÅâb—~ìX Zzg ó Zk»‡°{Zzg Š~ˆ̂~ (8

ZkÃ—~ÃªCÙ™@*ìX ÃgZkë�² A (9

bÎZÑ]
ZCÙZxúqg'Zko»&á‚g�X (50

Y0*y (4 ^ (3 u~]d (2 Z&+c* (1

)[úZCÙZx~Zâ+ƒC�X (51

6 (4 7 (3 8 (2 5 (1

[úZCÙZx~]¥VÅ®ZŠ (52

6 (4 5 (3 4 (2 3 (1

Zk̂ÆƒD�X 4 [úZCÙZxÆ] (53

egzVÌlú (4 egzVÌ[ú (3 lú 2 [úó 2 (2 lú 1 [úó 3 (1

[úZCÙZx~âb—-VÅ®ZŠ (54

3 (4 4 (3 5 (2 6 (1

(Cube and Cuboid) kkkkZZZZzzzzggggkkkkúúúú
ZZZZëëëëïïïï]]]]::::

Cuboid kkkkúúúú:::: (1

l¥cƒD�X 6 Zk~ (2

gZkc*ÃäƒD�X 8 Zk~ (3

)g}ƒD�X 12 kú~ (4

kú~£.ÞÅR„)z~ƒC�XZzgz{
!k3‹5Ðö

G
GƒCìX (5

Z•Móg',óÂ[óIB°»e/kúÅVB�X (6

::::(Cube)kkkk (7

%,¥cƒD�X 6 k~ (8

gZkc*ÃäƒD�X 8 Zk~ (9

ZHqc*)g}ƒD�X 12 Zk~ (10

kÅÓx+)z~ƒC�X (11

óe7»e/z){ZkÅVB�0 (Dice) ßez“»0*³ (12

147 CEDM / TET 2024 Paper II / Maths



bÎZÑ]
kúÅÓx+ƒC�X (55

PlúZzgP%,úƒMh� (4 ŠZ],z~ (3 %,ú (2 lú (1

kÅÓx+ƒC�X (56

¥ú (4 [ú (3 %,ú (2 lú (1

fsÅ̂~Óx+)z~ƒC�X (57

°æO{ (4 Z2Z: (3 kú (2 k (1

kú~gZkƒD�X (58

4 (4 8 (3 12 (2 10 (1

kZzgkú~tqœuìX (59

ƒCì 12 ŠzâV~)gzVÅ®ZŠ (2 ƒCì 8 ŠzâV~gZÎVÅ®ZŠ (1

ŠzâV 2 Zzg 1 (4 ŠzâVÌlgnp� (3

IB°»e/ÅVwàY$ËìX (60

™s_~ì (4 l (3 kú (2 k (1

k~ñ�ŠÈ¥VÅ®ZŠ (61

6 (4 0 (3 3 (2 1 (1

Polygon MMMMVVVV

ZZZZëëëëïïïï]]]]::::
&c*&ÐiZZ+é†]Ðp“WzZà‚Š{È̂MVBCìX  (1

â†]Ðï™“WzZà‚Š{È 5 IƒD�)c*( 5 :Z+‚Š{È̂T~ Pentagon 5)c*(F@V (2

5̂c*F@VBCìX
é†]Ðï™“WzZà‚Š{È̂DkBCìX 6 :(Hexagon) Dk)c*(ÒV (3

é†]Ðï™¶zZà‚Š{È̂!h4üEBCìX 7 :(Septagon)
!h4üE)c*(8V (4

é†]Ðï™“WzZà‚Š{È—œBCìX 8 :(Octagon) œ)c*(cV (5

:Zq-MVTÆÓx̂V»îw)z~ƒX=MVBCìX (Regular Polygon) =MV (6

ÐÁƒö[MVB@*ìX :Z+MVT»CÙiZzt (Concave Polygon) ö[MV (7

ÐiZZ+ƒX!©,ç
GMVB@*ìX :Z+MVT»iZzt (Concave Polygon) !©,ç

GMV (8
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)c*( ^VzZàZq-=MV»CÙŠZ½iZzt: (9

‡#-*î JGiZzt 4 )c*( ^VzZàZq-ö[MVÆ{gYiZz-V»ù·:  (10

‡#-*î JGiZzt)c*(  = ^VzZàZq-ö[MVÆŠZ½iZz-V»ù·: (11

= )c*( ^VzZàZq-=MV»CÙ{gYiZzt: (12

bÎZÑ]
Zq-MVTÆÓxẐV»îw)z~ƒ@*ìB@*ìX (62

cV (4 =MV (3 !©,ç
GMV (2 ö[MV (1

5~ZHqÅ®ZŠƒCìX (63

9 (4 7 (3 5 (2 3 (1
!h4üE~ZHqÅ®ZŠƒCìX (64

9 (4 7 (3 5 (2 3 (1

ö[MVÆ{gYiZz-V»ù·ƒ@*ìX (65

iZzt‡[ 4 (4 iZzt‡[  3 (3 iZzt‡[ 2 (2 iZzt‡[ (1

²ƒVÂZk»CÙ{gYiZztƒÇX 6 Zq-ö[MV~ (66

(4 (3 (2 (1

Š~ˆìX 8 Zq-MVÆŠZ½iZz-V»ù·HƒÇ²Zk~̂VÅ®ZŠ (67

(4 (3 (2 (1

²Š�‰ƒVÂZk=MV»CÙŠZ½iZztƒÇX 7 Z¤/ (68

(4 (3 (2 (1

ƒÂZk~̂VÅ®ZŠHƒÏX Zq-=MV»CÙŠZ½iZztZ¤/ (69

8 (4 15 (3 10 (2 7 (1

ƒÂZk~̂VÅ®ZŠ Zq-=V»CÙ{gYiZzt (70

16 (4 14 (3 12 (2 10 (1

kHƒÂZkMV~̂VÅ®ZŠHƒÏX 5 Zq-MVÆŠZ½iZz-V»ù·ZkÆ{gYiZz-V» (71

16 (4 14 (3 12 (2 10 (1

Zq-=MVÆŠZ½iZz-V»ù·ZkÆ{gYiZz-V»ŠzkHìMVÆ̂VÅ®ZŠƒÏX (72

5 (4 8 (3 12 (2 6 (1
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(Tangrams) &&&&44445555¾¾¾¾ææææ
HHHHGGGGEEEE

YYYY
ZZZZxxxx

ZZZZëëëëïïïï]]]]::::
áZi~ZÑHqÐï™“WzZà̂&45¾æ

HGE
Y
ZxBCì 2 !5Ò5é

II
]Zzg  5 (1

&45¾æ
HGE

Y
Zx̂ÃKVä7HåX (2

”V~„HY@*ìX 7 ZÐ (3

ZkÐëFÕÿQ@*gMh�X (4

&45¾æ
HGE

Y
Zx%,Ìƒ@*ìáZi~ZÑHqÌƒ@*ìZzgZÐ[Å̂~Ì[Ì7HYYìX (5

:(Square Tangrams) &&&&44445555¾¾¾¾ææææ
HHHHGGGGEEEE

YYYY
ZZZZxxxx%%%%,,,, (6

!5Ò5é
II

]�X 7 óZzg 5ó3ó2ó1 Š~ˆ̂6,̈g™ä6,¥xƒÇ�Zk̂~Z°ZŠ (7

{7 �X6�Zz6,Cc*ŠHì�&45¾æ
HGE

Y
ZxÆ] áZi~ZÑHq 6 Zzg 4 ²Z°ZŠ           

áZi~ZÑHq�X 2 !5Ò5é
II

]Zzg 5 ƒD�XT~Ð            

:(Parallelogram Tangram) &&&&44445555¾¾¾¾ææææ
HHHHGGGGEEEE

YYYY
ZZZZxxxxááááZZZZiiii~~~~ZZZZÑÑÑÑHHHHqqqq (8

{7 Š~ˆ̂áZi~ZÑHq&45¾æ
HGE

Y
ZxÃªCÙ™CìT~ (9

áZi~ZÑHq 2 !5Ò5é
II

]Zzg 5 �X          

:(Triangle Tangram) &&&&44445555¾¾¾¾ææææ
HHHHGGGGEEEE

YYYY
ZZZZxxxx[[[[ (10

áZi~ 2 !5Ò5é
II

]Zzg 5 {�T~ 7 Š~ˆ̂&45¾æ
HGE

Y
Zx[ÅìZk~ (11

ZÑHqÃªCÙ™D�X

gc*èÅæá~Æ´z{ŠvZDwÌë&45¾æ
HGE

Y
ZxÅæŠÐQ@*gMh�X‰�¸L (12

ƒð±ÅXTÅ̂fs~Š~Yg„ìX
&45¾æ
HGE

Y
ZxÅ®ZŠÐQƒðñxHQ@*g~Y$ËìX (13

{�XT~ 7 QƒðñxH6,̈g™äÐ¥xƒÇ�Zk~Ì (14

áZi~ZÑHq�X 2 !5Ò5é
II

]Zzg 5Ð

bÎZÑ]
&45¾æ
HGE

Y
Zx~Zã{ƒD�X (73

6 (4 4 (3 7 (2 5 (1

&45¾æ
HGE

Y
ZxÃF,KMŠ¶zZà̧x? (74

ì (4 ',ß (3 Z%k (2 Y0*2 (1
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&45¾æ
HGE

Y
Zx~¢VÅ®ZŠ (75

2 (4 7 (3 5 (2 3 (1

&45¾æ
HGE

Y
Zx~áZi~ZÑHqÅ®ZŠ (76

2 (4 7 (3 5 (2 3 (1

æá~Å¾̂ÐW\¸Lƒð±ÅÃeMh�X (77

l (4 &45¾æ
HGE

Y
Zx (3 šg (2 ZCÙZx (1

&45¾æ
HGE

Y
ZxÐLLQƒðñxHóÃQ@*gZYYìXQƒðñxHÅLßóÃZk̂ÐªCÙHY@*ìX (78

â� (4 Ås (3 áZi~ZÑHq (2 [ (1

1-1 2-1 3-4 4-3 5-4 6-4 7-2 8-4 9-2 10-1

11-3 12-2 13-2 14-1 15-2 16-2 17-1 18-4 19-2 20-1

21-4 22-3 23-4 24-2 25-4 26-1 27-3 28-3 29-1 30-2

31-1 32-2 33-3 34-4 35-1 36-2 37-1 38-1 39-2 40-3

41-4 42-2 43-1 44-2 45-4 46-1 47-2 48-3 49-4 50-4

51-1 52-4 53-2 54-2 55-3 56-4 57-4 58-1 59-1 60-3

61-1 62-2 63-3 64-4 65-4 66-2 67-1 634 69-4 70-2

71-3 72-3 73-2 74-3 75-4 76-2 77-2 78-1
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(Mensuration) ))))ssss#### .10

]aÜÞÓ^lV

/&VZDw /ZDwÆ**x
Triangle Ú%×&V (A)

!5Ò5é
II

]Æ**xZyÆiZz-VÆÒpÐ -I

»ziZzt[ (3 qŠ{izZt[ (2 ‡ìZ²Zzt[ (1

!!!!5555ÒÒÒÒ5555éééé
IIIIIIII

]]]]ÆÆÆÆ********xxxxZZZZyyyyÆÆÆÆ̂̂̂̂VVVVÆÆÆÆÒÒÒÒppppÐÐÐÐ -II

ZZÑHq[ (3 )z~Z—:[ (2 )z~ZÑHq[ (1

2^…•×Ão]�Ó^Ù (B)

Paraellogram áZi~ZÑHq (3 Rectangle l (2 Square %,  (1

Trapezium Ås (5 Rhombus ¥ (4

Properties of Triangles and Formulae Ú%×%^lÒ1ìç]”]æ…•^›f1

&VÈ̂[BCìX Ú%×&V

ŠgZƒ‡ìZ²Zzt[B@*ìX  Z([T»Zq-iZzt ‡‡‡‡ììììZZZZ²²²²ZZZZzzzztttt[[[[::::

â^:CÙtZq-[ÆaiZz-V»ù·

(P) Zq© = zF,+ Zg·q + ‡°{

(A) gK =  x ‡°{ x Zg·q

Ên%^Æç…'Ò^ÚŠò×äV

‡ìZ²Zzt[Æa

Zg·q

‡°{

zF,
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)zF,( 2
= )‡°{( 2

+ )Zg·q( 2

Šg�VÐgN*ƒVqŠ{izZt[B@*ìX Z([T»CÙZq-iZzt qqqqŠŠŠŠ{{{{iiiiZZZZzzzztttt[[[[:::: (2)

ó ó }:

CA I+ BC I+ AB I= qŠ{iZzt[»Zq©

ƒÇX 'S' ƒVA$ÛZq© c Zzg bóa Z¤/ZHq

ÛZq©

)qŠ{iZzt(»gK‹z)‹zy(ÆŸ‚ÅæŠÐX ABC[

)Šg�V(Ð(,Zƒ»ziZzt[B@*ìX Z([T»ÃðZq-izZt »»»»zzzziiiiZZZZzzzztttt[[[[:::: (3)

ŠgZÐ(,ZìX ó ~izZt ABC[

ÆZHqZk§b�X ABC [

= [»Zq©

—~ x ‡°{ x = »gK ABC [

I

I

I

‡°{

—~
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ÆgK‹z+ÆŸÆÅæŠÐ ABC [

ZZZZHHHHqqqqÆÆÆÆÒÒÒÒppppÐÐÐÐ[[[[ÆÆÆÆ********xxxx:::: -II

Equilateral Triangle ))))zzzz~~~~ZZZZÑÑÑÑHHHHqqqq[[[[:::: (1

°p:Z([TÆÓxiZzb)z~ƒVX)z~ZÑHq[B@*ìªI

ŠgZ»ƒ@*ìXZk§biZzbÌ)z~ƒD�X â^:)z~ZÑHq[~CÙiZzt

Ix 3 = )z~ZÑHq[»Zq© -I

3a =   

 = ƒA$Zk»gK 'a' Z¤/)z~ZÑþHq»I -II

‡°{ x —~

 x I= )z~ZÑHq[Å—~ -III

 =                  

gK (ii) I (i) A$'h' )z~ZÑHq[»Zg·q -IV

 = gK (ii)  = I (i)

Isosceles Triangle ))))zzzz~~~~ZZZZ————::::[[[[:::: (2)

°p:Z([T~ÃðŠzZHq)z~ƒD�)z~Z—:[B@*ìX
â^:)z~Z—:[~ÃðŠziZzbÌ)z~ƒD�X

)z~Z—:[~)z~̂VÆ£ïZzb)z~ƒD�X
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A$ }Z¤/

ZHqÆîw»ù·ª = [»Zq©

[»gK‹zyÆŸÆÅæŠÐ

»gK

Z([T~CÙIZƒZZÑHq[B@*ìX ::::(Scalene Triangle) ZZZZZZZZÑÑÑÑHHHHqqqq[[[[ (3)

ª

â^:ZZÑHq[~iZzbÌZƒD�X
= [»Zq©

»gK  = [»gK

Z»×Vƒ@*ìX Z»ðƒ 'a' Zq-)z~ZÑHq[»Zg·qT»I (1

(1:1:1) ÅÚƒÂZkÆpÐøZHq~Ìz„ÚƒCìª 1:1:1 Z¤/Ë[ÆiZz-V~ (2

ÅÚ~ƒD�X (1:1 ÅÚ~ƒVÂZkÆpÐøZHq) (1:1:2) Z¤/Ë[ÆiZz� (3

ÅÚ~ƒD�X ÅÚ~ƒD�ÂZkÆpÐøZHq 1:2:3 Z¤/Ë[ÆiZz� (4

(B) ¤¤¤¤////zzzz\\\\ (A) ¤¤¤¤////zzzz\\\\ -I

(a ( d   ) %,»Zq© (1

(b ( c   ) l»gK (2

(c ( b   ) %,»gK (3
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(d ( f    ) [»gK (4

(e ( a    ) l»Zq© (5

(f

(B) ¤¤¤¤////zzzz\\\\ (A) ¤¤¤¤////zzzz\\\\ -II

!!!!5555ÒÒÒÒ5555éééé
IIIIIIII

]]]]ÆÆÆÆZZZZllllxxxxZZZZzzzzggggiiiiZZZZzzzz���� [[[[ÆÆÆÆiiiiZZZZzzzz----VVVVZZZZzzzzggggZZZZHHHHqqqqÆÆÆÆeeeeNNNNKKKK]]]]
‡ìZ²Zzt)z~Z—:[ (a) [ f    ] ª7ªó 7ªó 7 (1

[‡ìZ²Zzt (b) [ g   ] ª6ªó 5ªó 4 (2

[ZZÑHq (c) [ d   ] ó ó (3

[)z~Z—: (d) [ b   ] ó ó (4

[»zZ²Zzt (e) [ a   ] ó ó (5

[)z~ZÑHq (f)

Ú�Ïo‰ç]Ÿl

Æ{à»VÃ%æFNÙX IIIÐ'1' w�

(2) w

‡ìZ²Zzt[ÆÀŠ~̂VÆîwŠ�‰�XZkÆzF,»îw¥xÙX (1

3,4 (i)    

�X 4 Zzg 3 i:Šc*ŠH45Âî XG‡ìZ²Zzt[ÆÀŠ~̂VÆîw    

ëY…��‡ìZ²Zzt[Æa)¢45é E
G
I¨g_»X(

)zF,( 2
= )‡°{( 2

+ )Zg·q( 2

      

   Z»×V
Z»×V ‡ìZ²Zzt[»zF,
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Z»×V�X 24 Zzg 7 À~̂VÆîw (ii)

Z»×VƒVA$¢45é E
G
I¨g_ÆXÅæŠÐ‡ìZ²Zzt[Æa 24 ZzgZgëq 7 i:Z¤/‡°{

)zF,( 2
= )Zg·q( 2

+ )‡°{( 2

Z»×V
Z»×VƒÇX 25 ‡ìZ²Zzt[»zF,

Ú�Ïo‰ç]Ÿl

‡ìZ²Zzt[ÆÀŠ~̂VÆîwfs~Š�‰�ZyÆzF,¥xÙX -I

12 Zzg 15 (v) 16 Zzg 30 (iv) 8 Zzg 6 (iii) 15 Zzg 8 (ii) 24 Zzg 7 (i)

‡ìZ²Zzt[»zF,ZzgZg·qŠc*ŠHìA$Zk»‡°{¥xÙX -II

i:‡°{?
ìX 5 ZzgzF, 4 = Zg·q

)zF,( 2
= )Zg·q( 2

+ )‡°{( 2 ëY…��

)‡°{( 2

)‡°{( 2

)‡°{( 2

)‡°{( 2
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)‡°{( 2
= 9

‡°{ = 

‡°{ = 3 Z»×V
Z»×V 3 = ‡ìZ²Zzt[»‡°{

Ú�Ïo‰ç]Ÿl

ÎZw:‡ìZ²Zzt[»zF,ZzgZg·qŠc*ŠHƒ‡°{¥xÙX

‡°{ Zgëq zF, (a)

? 24 25 (i)

? 8 10 (ii)

? 12 13 (iii)

? 15 17 (iv)

? 30 34 (v)

Ú�Ïo‰ç]Ÿl

:‡ìZ²Zzt[»zF,Zzg‡°{Šc*ŠHìA$Zq-Zgëq¥xÙX 2 ÎZw

‡°{ Zg·q zF, (b)

16 ? 34 (i)

5 ? 13 (ii)

7 ? 25 (iii)

6 ? 10 (iv)

8 ? 17 (v)

[‡ìZ²Zzt)z~Z—:Æ)z~‚¸VÆîwŠ�‰�XA$ZyÆgÕ¥xÙX (2)

ª5 (i)

ªìX '5' i:Šc*ŠHì�[‡ìZ²Zzt)z~Z—:Æ)z~‚¸V»îw

Zg·q = ‡°{ )z~‚:

‡ìZ²Zzt[»gK ëY…��

gK =   x Zg·q x ‡°{
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gK =       

gK =             

gK =               

gK =         

[»gK = 12.5 %,ª
ªìX 6.5 )z~‚¸y»îw (ii)

ªìX 6.5 i:Šc*ŠH45Âî XG[‡ìZ²Zzt)z~Z—:Æ)z~‚¸V»îw

BC�X BC Zzg AB )z~‚:

ªìX 6.5 Zzg‡°{ 6.5 = Zg·q

‡ìZ²Zzt[»gK  =  x Zgëq x ‡°{

»gK = 21.125 %,ª
Ú�Ïo‰ç]Ÿl

)z~‚¸V»îwŠc*ŠHìX
10.5 (a) 16 (b) 17.5 (e) 10 (a)

24 (a) 15 (d) 15.6 (a) 4  (c)

[‡ìZ²Zzt)z~Z—:»zF,»îwŠc*ŠHìXZk»gKZzg)z~)I(‚¸V»îw¥xÙX (3)

ª10 (ii)

ª10 = i:Šc*ŠHì�‡ìZ²Zzt)z~Z—:[»zF,

Ix = ‡ìZ²Zzt)z~Z—:[»zF, ëY…��
      =       
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Šc*ŠH45Âî XG

$‹¨é
EGä?

  = I»îw
ëY…��

zF,ì h ˜V6, ‡ìZ²Zzt)z~Z—:»gK

ª10 = )z~Z‚:‡ìZ²Zzt[»zF,

»gK = A$

»gK  

ZzgZyÆIÆîwÆqÝ¢[Æ!š-ö
E
W â^:%,»zF,)z~ƒ@*ì

  = ƒA$zF, a Z¤/I

%,ÆzF,Ð“WzZá[»gKzF,Æ%,»Zq-gåðÆ)z~ƒ@*ìX (ii)

A$gK h= pzF,

 = I (iii)

Ú�Ïo‰ç]Ÿl

Šc*ŠHìX æi† ‡ìZ²Zzt)z~Z—:[» -I

Zk»gK¥xÙX (ii) Zk»I (i)

ª15 (vii) ª60 (vi) ª35 (v) ª42 (iv) ª64 (iii) ª32(ii)ª8 (i)

ª80 (x) ª75 (ix) ª25 (viii)

[)z~ZÑHq»gKZzg—~¥xÙ²Zk»IŠc*ŠHìX (4)
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ª4 (i)

ª4 = a = i:Šc*ŠHì�)z~ZÑHq[»I
ëY…��

)I( 2

x = [)z~ZÑHq»gK

»gK = %,ª
ëY…��

  [)z~ZÑqÅ—~

Zgëq = —~

ª

Ú�Ïo‰ç]Ÿl

ª45 (v) ª64 (iv) ª25 (iii) ª16 (ii) ª8 (i)

ª30 (x)ª100 (ix)ª72 (viii) ª72 (vii) ª64 (vii)ª80 (vi)

)z~ZÑHq[»Zgëq)—~(Š~ˆìA$Zk»gK¥xÙX (5)

ª (i)

ª  = i:Šc*ŠHì�[)z~ZÑHq»Zg·q
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 = )z~ZÑHq»Zg·q  ëY…��

 =  = I

ŸÆÅæŠÐ

= 

%,ª

â^:Ÿ‚
)z~ZÑHq[»Zg·qŠc*ŠHìgK¥x™ä»Ÿ‚

 x )Zg·q( 2
=

Ú�Ïo‰ç]Ÿl

gK¥xÙX (ii) IZzg (i) )z~ZÑHq[»Zg·qŠc*ŠHì (I)

¢a3 (v) ¢a8 (iv) ¢a27 (iii) ª9 (ii) ª25 (i)

[)z~ZÑHq»gKŠc*ŠHìXZkÆI»îwZzgZg·q¥xÙX (6)

%,ª (i)

%,ª [)z~ZÑHq»gK i:Šc*ŠHì�

 = [»gK ëY…��
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ªƒÇX 14 = [»I
ëY…��LLZgëqÆaóó (ii)

 = [»gK

ª = [)z~ZÑHq»Zg·q
Ú�Ïo‰ç]Ÿl

  (v) (iv)   (iii)    (ii) (i)

‡ìZ²Zzt[»gKŠc*ŠHìZzgZk»Zq-IŠc*ŠHìA$Zk»ÀŠ~I»îw¥xÙ? (7)

ªA$ÀŠ~I? 13 %,ªóZk»I 78 = gK (i)

%,ª 78 = ‡ìZ²Zzt[»gK i:Šc*ŠHì�:
ª13 = Zk»Zq-I

ÀŠ~I»îw?
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x Zg·q x ‡°{ = ëY…��‡ìZ²Zzt[»gK

%,ª

ª   = ÀŠ~I»îw  

Ú�Ïo‰ç]Ÿl

ÀŠ~I I gK (I)

? ª5 %,ª 40 (1

ª10 %,ª 100 (2

ª15 %,ª 60 (3

ª20 %,ª 250 (4

ª40 %,ª 600 (5

Z¤/)z~Z—:‡ìZ²Zzt[»zF,Šc*ŠHìA$Zk»zF,zÀŠ~̂V»îw¥xÙX (8)

%,ª 98 (i)

%,ªì 98 i:Šc*ŠHì�)z~Z—:‡ìZ²Zzt[»gK

  ‡ìZ²Zzt)z~Z—:[»gK

ª

ª14 = )z~‚¸V»îw
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ëY…�~�

%,ª = ‡ìZ²Zzt)z~Z—:[»gK

[»gK

Ú�Ïo‰ç]Ÿl

)z~Z—:‡ìZ²Zzt[»gKŠc*ìXZk»zF,IZzgzF,¥xÙX -I

(5)   (4) %,ª 72 (3) (2) (1)

%,ª 160 (9) %,ª (8)  (7)  (6)

Quadrilaterals egV
Z+È̂TÆeg²ƒVegVB@*ìX eeeeggggVVVV::::
2^…•×ÃoÒ1Â^Ýìç]”

egVÆegZHqƒD�X (i)

ó ó ó †

egV~ŠzzF,ƒD�X (ii)

z){ Zzg }

egV~egZ0+gzãiZzbƒD�X (iii)

ƒ@*ìX egVÆegiZz-V»ù· (iv)

ZyÆ̂VÆîw»ù»́ù·ì = egV»Zq© (v)

ÃðZq-zF,Ð“WzZáŠz!5Ò5é
II

]ÆgJVÆù´� = egV»gK (vi)
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»gK  + »gK

zF,)zF,6,¤/Zñ‰ŠzÀŠ~èoÆîw»ù·( x  = egV»gK (vii)

ó ˜V6,

ªìA$Zk»gK¥xÙX 8 ªZzg 10 ªìZzgZk6,¤/Zñ‰ÀŠ~èo»îw 16 :Zq-egV»zF, 1 ÎZw

�X i:Šc*ŠHì�egV

ª16 = AC = zF,

ª10 = »îw  ÀŠ~â
ª8 = »îw ÀŠ~â

ŸÆÅæŠÐ

zF,)¤/Zñ‰ÀŠ~èoÆîw»ù·(  = »gK egV

»gK

ª~Zk»gK¥xÙX 8ªó 12ªó 15 ªZzgZkÆZHqÆîwF,KMzZg 18 :Zq-egVzF, 2 ÎZw

ª i:�Ûn™z�tzF,
ª ó ó Zzg

»gK + »gK  = ÅgK egV

‹zyÆŸÆÅæŠÐ »gK? (i)

»gK
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»gK
»gK? (ii)

ª

egV»gK

Ú�Ïo‰ç]Ÿl

egV»gK¥xÙ²Zq-zF,ZzgZk6,Q‰ÀŠ~èoÆîwŠ�‰�X -I

ÀŠ~èVo»îw   Zq-zF,

ª8 ª6 ª12 (i)

ª10 ª12 ª18 (ii)

10cm 16cm 20cm (iii)

12cm 13cm 25cm (iv)

18cm 14cm 35cm (v)

egV»gK¥xÙZ#�ÃðZq-zF,ZzgZkÆegZHqÆîwŠ�‰�X -II

ZHqÆîwF,KMzZgheìX ÃðZq-zF,

ª5 ª6 ª8 ª10 ª25 (i)

ª4 ª7 ª13 ª12 ª20 (ii)

ª8 ª12 ª14 ª16 ª18 (iii)

ª11 ª5 ª9 ª12 ª16 (iv)

ª10 ª7 ª17 ª14 ª30 (v)

167 CEDM / TET 2024 Paper II / Maths



PºmegVZDwŸÆzpZm:
=eguÐö

E
ZDw -I

Rectangle l 2 Square %, 1

Rhombus ¥ 4 Parallelogram áZi~ZÑHq 3

Trapezium Ås 5

Square %,
ŠgZ»ƒ@*ìX °p:%,Zq-ÈegVìTÆeg²)z~ƒD�ZzgCÙZq-iZzt

%,~ŠzzF,ƒD�Zzgt)z~ƒD�X (i)

CÙzF,%,Ã)z~‡ì!5Ò5é II
]~„™@*ìX (ii)

zF,%,Ã)z~Z—:‡ì!5Ò5é II
]~„™@*ì (iii)

iZzt¯@*ìX zF,ŠzâV̂V)%,Æ( (iv)

kHƒ@*ìX zF,»îw²»îw» (v)

  Ix  =
8|ö
D

zF,

)I( 2
= Ix I= %,»gK (vi)

%,Z»×V  

IZ»×V x 4= %,»Zq© (vii)

%,»zF, (viii)

óìA$ d %,»IZ¤/zF,L (ix)

ìA$ 'd' %,»gKZ¤/zF, (x)

óA$Zq© d %$š¹é EzF,L (xi)

ìA$I 'A' %,»IZ¤/ĝÜ (xii)

ìA$Zq© 'A' %,»IZ¤/ĝÜ (xiii)

ìA$ 'A' %,»zF,Z¤/gK (ix)
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ìA$I 'P' %,»Zq© (x)

ªìX 15 :%,»gKZzgZq©¥xÙ²Zk»I 1 Vw

ìX Šc*ŠHì�%,»Iª i:
= )I( 2

= %,»gK (i)

%,ª
I x 4 = %,»Zq© (ii)

ª

%,»IŠc*ŠHìgKZzgZq©¥xÙX -I

10  (v)  5  (iv) 25  (iii) 12  (ii) 45  (i) %,»I:
   30 (x) 50  (ix) 50  (viii) 100 (vii) 20 (vi)   

¢aìX 12 :%,»zF,¥xÙ²Zk»I»îw 2 Vw

¢a12 = i:Šc*ŠHì�%,Æ²»îw

I x  = %,»zF, ëY…��

qgzfs~I»îwŠc*ŠHìXzF,¥xÙX -II

10 (v) 5  (iv) 25  (iii)  15  (ii) 45  (i)

30 (x) 40 (ix)    (viii) 100 (vii) 20 (vi)

gK (iii) Zq© (ii) I(i) ªƒA$ 16 :Z¤/%,»zF, 3 Vw

i:Šc*ŠHì�
ëY…��

= %,»I

 =  %,»I
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ª

ëY…�� (ii

%,»Zq©
%,»Zq©

ª 

ëY…�� (iii

%,»gK

%,ª   A %,»gK

Ú�Ïo‰ç]Ÿl

gK¥xÙX (iii) Zq© (ii) I(i) %,»zF,»îwŠc*ŠHì
40  (v) 20  (iv)   (iii) 8  (ii)  32 (i)

 (x)   (ix) 64  (viii)   (vii) 30 (vi)

Zq©¥xÙX (iii) zF,(ii) I(i) %,¢aìJ- 25 :Z¤/%,»gK 4 ÎZw

gK = ¢a25 i:%,
%,¢a  Šc*ŠH„�%,»gK

 = gK = %,»I

¢a5=

= %,»zF, (ii

%,»zF,
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¢a

%,»Zq© (iii

¢a20 =   

Ú�Ïo‰ç]Ÿl

zF,¥xÙX (iii) Zq© (ii) I(i)  qgzfs~%,»gKŠc*ŠHìA$Zk»
%,¢a 200 (v %,ª 225 (iv %,¢a 100 (iii %,ª 81 (ii %,ª 64 (i

%,¢a 1000 (x  %,ª 900 (ix %,¢a 50 (viii %,ª 40 (vii %,ª 400(vi

Rectangle l
ƒ@*ìX °p:lZq-ÈegVìXTÆ£Z̈HqÆîw)z~ƒD�ZzgCÙiZzt

lÆŠzgzF,ƒD�Zzgtîw~)z~ƒD�X (i)

CÙzF,lÃŠz)z~‡ìZ²Zzt!5Ò5é II
]~„™@*ìX (ii)

ƒA$Zk»zF, Zzg²n Z¤/lÆZHqÆîw (iii)

A$Zk»îw  Zzg²n  »zF, Z¤/l (iv)

A$Zk»²n Zzgîw Z¤/l»zF, (v)

%,Z»×V  = ²n x îw = l»gK (vi)

ZzgîwŠc*ŠHA$²n l»gK (vii)

Zzg²nŠc*ŠHA$îw A l»gK (viii)

ƒÇX 'p' l»Zq© (ix)

A$îwƒÇ 'b' ²n 'p' l»Zq© (x)

A$²nƒÇ 'l' îw 'p' l»Zq© (xi)

 = lÆzF,Ð“WzZá[»gK (xii)
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%,Z»×V ƒA$Zkl»gK lÆzF,Ð“WzZá[»gK (xiii)

  'a' A$zF,Ð“WzZá[»gK 'A' l»gK (xiv)

ªìX 5 ªZzg²n 10 :l»gK¥xÙZ#�Zk»îw 1 Vw

ª  = i:Šc*ŠHì�l»îw
ª  = l»²n

²n x îw = ëY…��l»gK

A = 50 %,ª

Ú�Ïo‰ç]Ÿl

qgzfs~lÆZ…ŠŠ�‰�Zy»gK¥xÙX I

 ²n îw

6 8 5 14 12 20 (1

6 10 10 15 10 12 (2

40 50 20 25 100 150 (3

25 30 30 50 80 160 (4

20 35 20 40 60 75 (5

ª óîw :l»gKZzgZq-I»îwŠc*ŠHìA$Zk»²n¥x™z?%, 2 Vw

ªìA$Zk»²nƒÇX 12 %,¢aìZzgîw A = 120 i:Šc*ŠHì�l»gK
l»²n = l»gK ëY…��

îw

ª10 = ²n
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Ú�Ïo‰ç]Ÿl

qgzfs~l»gKZzgîwŠc*ŠHìZk»²n¥xÙX -I

îw l»gK îw l»gK
50 1500 20 240 1

25 500 150 15000 2

15 150 160 12800 3

14 70 75 4500 4

10 90 40 800 5

Šc*ŠHìZk»îw¥xÙX (b) Zzg²n (A) :l»gK 3 Vw

%,ªìX 10 %,ªZzg²n 120 gK
%,ª = i:Šc*ŠHì�l»gK

ª = ²n

?____  = îw

ëY…��

l»îw

ª12 = îw

Ú�Ïo‰ç]Ÿl

qgzfs~l»gKZzg²nŠc*ŠHìîw¥xÙX -I

²n l»gK ²n l»gK
25 2500 9 90 1

70 7700 10 200 2

50 3500 20 600 3

20 7000 20 1000 4

45 2925 40 2000 5

ª�A$Zk»zF,¥xÙX 3 Zzg²n 4 :l»îw 4 Vw

ª i:Šc*ŠHì�îw
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ª3 = b = ²n

zF,

d = ëY…��zF,
!h4©‹5ÿ

GG
G»

ª

qgzfszF,¥xÙ²l»îwZzg²nŠc*ŠHìX -I

²n îw ²n l»îw
30 40 6 8 1

60 80 9 12 2

90 120 12 16 3

120 160 15 20 4

45 60 18 24 5

:l»zF,Šc*ŠHìZzgîwŠc*ŠHìA$Zk»²n¥xÙX 5 Vw

ªìX 150= ªózF, 120 = i:Šc*ŠHì�l»îw
ëY…��

Šg`™ä6, Zzg

ª90 = b = ²n
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Ú�Ïo‰ç]Ÿl

qgzfs~l»²n¥xÙ²îwZzgzF,Šc*ŠHìX -I

îw l»zF, îw l»zF,
28 35 4 5 1

32 40 8 10 2

36 45 12 15 3

40 50 20 25 4

44 55 24 30 5

:l»zF,Zzg²nŠc*ŠHìZk»îw¥xÙX 6 Vw

ªìX 55 ªZzgzF, 33 = i:Šc*ŠHì�l»²n
)îw( ëY…��

Šg`™ä6, d =ª55 ób =ª33

ª44 = l»îw
Ú�Ïo‰ç]Ÿl

qgzfs~l»zF,ZzgîwŠc*ŠHìXZk»²n¥xÙX -I

²n l»zF, îw l»zF,
3 5 30 50 1

6 10 27 45 2

9 15 24 40 3

60 100 12 20 4

75 125 18 30 5
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ªìX 4 ª²n 6 :l»Zq©¥xÙX²Zk»îw 7 Vw

óª i:Šc*ŠHì�ª
Zq©ëY…��

Ú�Ïo‰ç]Ÿl

qgzfs~l»îwZzg²nŠc*ŠHìXZq©¥xÙX -I

²n îw ²n îw ²n îw
15 25 20 50 8 10

40 50 10 60 10 12

100 150 80 100 20 25

180 200 30 120 30 40

:l»Zq©ZzgîwŠc*ŠHìZk»²n¥xÙX 8 Vw

ª140 = p = i:Šc*ŠHì�l»Zq©
ª40 =  = îw

)Zq©( ëY…��

=

= ª

Ú�Ïo‰ç]Ÿl

qgzfs~l»zF,ZzgîwŠc*ŠHìZk»²n¥xÙX -I

îw Zq© îw Zq© îw Zq©
20 60 50 180 60 200 (1

40 120 100 360 100 300 (2
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50 140 25 80 140 400 (3

30 80 30 90 300 800 (4

30 100 20 75 400 1000 (5

:l»Zq©ZzgZk»²nŠc*ŠHìZk»îw¥xÙX 9 Vw

Ÿ‚:

Ú�Ïo‰ç]Ÿl

²n Zq© ²n Zq© ²n Zq©
40 180 40 200 20 100 1

80 360 50 300 10 80 2

10 80 80 400 20 140 3

20 90 100 800 20 120 4

15 75 100 1000 10 60 5

:xÆZ…ŠîwZzg²nŠ�‰�ZyÆzF,Ð“WzZá[»gK¥xÙX 10 Vw

[»gK = Ÿ‚:

Ú�Ïo‰ç]Ÿl

²n îw ²n îw ²n îw
20 45 20 60 10 20 1

30 55 25 75 18 30 2

25 75 60 80 36 50 3

100 200 80 120 40 100 4

50 125 70 140 45 125 5

:fs~l»gKŠc*ŠHìA$ZkÆzF,Ð“WzZá[»gK¥xÙX 11 Vw

 = Ÿ‚:zF,Ð“WzZÑ[»gK
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Ú�Ïo‰ç]Ÿl

'A' l»gK 'A' l»gK 'A' l»gK

%,³¢a %,¢a %,ª
25 45 75 80 200 40 1

35 65 98 60 20 80 2

42 75 66 90 10 100 3

120 85 84 65 140 150 4

130 90 98.50 85 190 180 5

Parallelogram áZi~ZÑHq
^:

Šgz» °p:áZi~ZÑHqZq-ÈegVìTÆ£Z̈HqÆîw)z~ƒD�ZzgÃðÌiZzt

7ƒ@*ìX
: ó ó   (ii)   (i)

Zzg áZi~ZÑHqÆzF,Zq-Šzu}Åß™D�Xª  (ii)

áZi~ZÑHq»zF,Ð“WzZá!5Ò5é
II

]ÆgÕ)z~ƒD�X (iii)

i)  

ii)  

áZi~ZÑHqÆ£ïZzb)z~ƒD�X (iv)

i)      ii)  

ƒ@*ìX áZi~ZÑHqÆÃðŠz|iZz-V»ù· (v)

ÀŠzZg¤/Zä6,áZi~ BFÐB ƒ@*ìXZzgZk` CE ÃWÐ(,Jä6,þ DC áZi~ZÑHqÆ‡°}
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 BF = ZÑHqÅ—~qÝƒCìX—~

‡°{ x —~ = áZi~ZÑHq»gK (i)

%,Z»×V CD x BF =      

 ‡°{ x —~ = áZi~ZÑHq»gK (ii)

%,Z»×V CD x AE =

Ú�Ïo‰ç]Ÿl

áZi~ZÑHq»Zq©¥xÙX²ZkÆ|ZHqÆîwŠ�‰�X -I

¢a10¢aó 15 (3 ª6ªó 12 (2 ª8ªó 10 (1

ª20ªó 40(6 Z»×V 10 Z»×Vó 25 (5 ¢a8¢aó 20 (4 

áZi~ZÑHqÆ|̂VÆîw»ù·Šc*ŠHìA$Zk»Zq©¥xÙX -II

(6ª 75 ¢a65 (5 ª45 (4 ª80 (3 ª50 (2 ª20 (1

áZi~ZÑHq»Zq©ZzgZq-I»îwŠc*ŠHìA$ZkÆ|I»îw¥xÙX -III

¢a23¢aó 75 (4 ª35ªó 100 (3 ª32ªó 80 (2 ª20ªó 60 (1

Ú�Ïo‰ç]Ÿl

:áZi~ZÑHq~Zq-zF,ZzgŠz|̂VÆîwŠ�‰�A$Zk»gK¥xÙX 1 Vw

áZi~ZÑHq»gK¥x™z²ZkÆ|ZHqÆîwZzgZq-zF,»îwŠc*ŠHìX -I

|ZHqÆîw zF,»îw |ZHqÆîw zF,»îw
28 21 35 (6 8 6 10 (1

32 24 40 (7 12 9 15       (2

36 27 45 (8 16 12 20       (3

40 30 50 (9 20 15 25       (4

80 60 100 (10 24 18 30       (5

Rhombus ¥
¥Å̂:

7ƒ@*ìX °p:¥Zq-egVÈ̂ìTÆeg²)z~ƒD�XpÃðÌiZzt
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¥~ŠzzF,ƒD�Zzgt))z~ƒD�X (i

¥ÆzF,Zq-Šzu}ÆÀŠU‡é™D�X (ii

CÙZq-zF,¥ÃŠz)z~!5Ò5é
II

]~„™@*ìX  (iii

¥»CÙzF,Šzu}zF,ÆŠz)z~”V~·q™@*ìX)Zq-Šzu}Æ**�ƒD�( (iv

¥~zF,zVÅßÐeg‡ìiZzt!5Ò5é
II

]qÝƒD�X (v

¥~£!̈5Ò5é
II

]CÙ§bÐ?ÀƒD�X (vi

¥~|!5Ò5é
II

]Ì§zƒD�X (vii

I x 4 = ¥»Zq© (viii

x zF,zV»qÝ¢[ = ¥»gK (ix

 =   

¥~£ïZzb)z~ƒD�X (x

ƒ@*ìX ¥~|iZz-V»ù· (xi

Ú�Ïo‰ç]Ÿl

¥»gK¥xÙ²ZkÆzF,zVÆîwfs~Šg`�X -I

ÅæŠÐiÙX

ª80ªó 60 (3  ¢a40¢aó 35 (2 ª15ªó 20 (1

ª32ªó 40 (6 ¢a52¢aó 36 (5 ª35ªó 42 (4

Ú�Ïo‰ç]Ÿl

¥»gKZzgZq-zF,»îwŠc*ŠHìA$ZkÆŠzu}zF,»gK¥xÙX -II

ÅæŠÐiÙX

¢a18 %,¢aó 160(3  ª15 %,ª 40 (2 ª12 %,ªó 80 (1

ª6 %,ªó 15 (6 ª10 %,ªó 50(5 ª40 %,ªó 200 (4

¥ÆI»îw¥xÙ²ZkÆzF,zVÆîwŠ�‰�X -III

ÅæŠÐiÙX I

40 ó30 (3 32ó24 (2 20ó15 (1

60ó80 (6 300ó400(5 16ó12 (4
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Trapezium Ås
°p:ÅsZq-egVÈ̂ìT~Zq-£¨�háZi~ƒCìX²Šzu~)áZi~

óÐªCÙHY@*ìX b óZzgL a Ås~áZi~�hÆîwÃL (i

ƒ@*ìX 'h' ÅsÅ—~áZi~èo�Šgx:Ã, (ii

= Ås»gK (iii

 = h ÅsÅ—~ (iv

â^:Ås)z~ZÖ°:Ås)z~ZÖ°~)áZi~�h}Æîw)z~ƒD�X
Ås)z~ZÖ°~§°!5Ò5é

II
]§zƒD�X
Zzg

l= Ås)z~ZÖ°»gK

=         

Ú�Ïo‰ç]Ÿl

Ås»gK²áZi~̂VÆîwZzg—~F,KMzZgŠ~ˆì¥xÙX -I

ÅæŠÐiÙX

h b a h b a

13 12 16 (4 10 15 10 (1

15 20 10 (5 8 10 12 (2

12 20 18 (6 15 8 5 (3

Ú�Ïo‰ç]Ÿl

ÅsÅ—~¥xÙ²Zk»gKZzgáZi~̂VÆîwF,KMzZgŠ�‰�X -II

ÅæŠÐiÙX

b a A b a A

10 20 900 (3 20 15 350 (1

40 32 1000 (4 30 20 760 (2

Ú�Ïo‰ç]Ÿl

ÅsÆáZi~I»îw¥xÙ²Šzu}I»îwZzg—~zgKF,KMzZgŠc*ŠHìX -III
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ÅæŠÐiÙX

400 18 12 (3 480 20 10 (1

500 20 5 (4 850 35 15 (2

Circle ŠZ],{
°p:‚Š{ÈÈT»CÙ̀Zq-x`Ð)z~ÃA6,ƒD�XŠZ],{B@*ìX

lŠ̀Z],}»%œ/B@*ìX (1 â^:
)z~Ã,Û¢B@*ìX (2

(Circumference) ‚Š{ÈâÃŠZ],}»”ë�
ŠZ],}»Û¢  (i •^e_1V

ŠZ],}»¢ (ii

ŠZ],}»” (iii

ŠZ],}»” (iv

ŠZ],}»gK (v

ŠZ],}»ÛS  (vi

ŠZ],}»¢ (vii

ŠZ],}»gK (viii

ŠZ],}»Û¢ (ix

ŠZ],}»¢ (x

Ú�Ïo‰ç]Ÿl

ŠZ],}»¢¥xÙ²Zk»Û¢Š�‰�X -I

ÅæŠÐiÙX

¢a25 (4 B¢a 10 (3 ª15 (2 ª4 (1

ŠZ],}»¢Šc*ŠHìZk»Û¢¥xÙX -II
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ÅæŠÐiÙX

¢a45 (4 ¢a40 (3 ª30 (2 ª20 (1

ŠZ],}»Û¢Šc*ŠHìZk»”¥xÙX -III

ÅæŠÐiÙX

¢a56 (4 ¢a147 (3 ª21 (2 ª14 (1

ŠZ],}»”¥xÙ²¢Šc*ŠHìX -IV

ÅæŠÐiÙX

¢a147 (4 ¢a35 (3 ¢a28 (2 ª21 (1

ŠZ],}»¢Šc*ŠHìZk»gK¥xÙX -V

ÅæŠÐiÙX

ª42 (4 ª35 (3 ª44 (2 ª22 (1

Ring I

B@*ìX "Ring" LLIóóŠzZÛ¢gppzZáŠZ],zV»�ÛtT»%œ/œuƒ@*ìI Ring °p:

ÐªCÙ™D�X 'r' Z0+gzãŠZ],}»Û¢Ã (i

óÐªCÙ™D�X R ÛzãŠZ],}ÆÛ¢ÃL (ii

ÐªCÙ™D�X 'w' IÅahZðÃ  (iii

 = IÅahZð (iv

  = I»gK (v

= I»gK (vi

A= = I»gK (vii

Ú�Ïo‰ç]Ÿl

IÅahZð¥xÙ²ZkÆZ0+gzãŠZ],}»Û¢ZzgÛzãŠZ],}»Û¢Š�‰�X -I

R r R r R r

14 12 (3 30 20 (2 15 10 (1

40 18 (6 35 20 (5 35 28 (4
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I»gK¥xÙ²ZkÆZ0+gzãzÛzãÛ¢Š�‰�X -II

ª70ó42 (3 ª35ó14 (2 ª25ó20 (1

Cube k
°p:�Z…Š~È̂kTÆÐVZ…Š)z~ƒVkB@*ìX

ë�X 'S' ZyZ…ŠÃîwó²nZzg—~ÆOñk»I (i

¥cRƒD�X (6) k~À (ii

gZkƒD�X (8) k~ÀWJ (iii

)g}ƒD�X (12) k~À!*g{ (iv

kÅ¬R‡°{ZzgZkÆ£g̈¶Ã¿c*Zz6,~Rë�X  (v

kÆ‡°{Æ)gzVÐl�eg¥VÅ§°Rë�X (vi

%,Z»×V   = )I( 2
= kÆ‡°}»gK (vii

 = 4 x )I( 2
= kÆ§°gpV»gK (viii

     = 6 x )I( 2
= kupÒgK (ix

 = )I( 3

= k»w (x

Ú�Ïo‰ç]Ÿl

k»IŠc*ŠHìZkÆ‡°{»gK¥xÙX -I

ª250 (5 ¢a10 (4 ¢a100 (3 ª25 (2 ª45 (1

k»IŠc*ŠHìZkÆ§°gpV»gK¥xÙX -II

ª35 (5 ª20 (4 ª25 (3 ª10 (2 ª15 (1

k»IŠc*ŠHìZkÆÀÒgK¥xÙX -III

ª35 (5 ª25 (4 ª15 (3 ª12 (2 ª10 (1

Z¤/k»IŠc*ŠHìA$Zk»w¥xÙX -IV

ª40 (5 ª35 (4 ª25 (3 ª30 (2 ª20 (1

k»ÀÒgKŠc*ŠHìZk»I¥xÙX -V

486 (5 54 (4 ÀÒgK 50 (3 10368 (2 gK 60000 (1
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Cuboid kú
�X �Z…Š~È̂kÁZiÁT»ÃðZq-Z…Š)z~7ƒ@*kúB@*ìXtZ…Šîwó²nZzg—~BD °°°°pppp::::

gcRƒD�X (6) kú~À (i

gZkƒD�X (8) kú~À  (ii

)g}ƒD�X (12) kú~À!*g{  (iii

kúÅ¬RÃ‡°{Zzg£R̈Ã¿c*Zz6,~Rë�X (iv

kúÆ‡°{Æ)gzVÐµeg¥VÃ§°)¥c(Rë�X  (v

 = ²n x îw = kúÆ‡°{»gK  (vi

%,Z»×V  = kúÆ§sgpV»gK (vii

 = kúÆÀÒgK (viii

kZ»×V  = kú»w (ix

Ú�Ïo‰ç]Ÿl

kÆ‡°{»gK¥xÙXîwz²nŠ�‰�X -I

140,250  (5 120,150 (4 100,200 (3 35,40 (2 12,30 (1

kúÆ§°gpVÃ¥xÙ²ZkÆZ…ŠŠ�‰�X -II

25,35,45 (5 25,30,40 (4 12,15,20 (3 4,10,15 (2 6,8,10 (1

kúÆZ…ŠŠ�‰�ZkÆÀÒgK¥xÙX -III

10,12,20 (5 15,35,40 (4 10,20,30 (3 10,12,20 (2 4,6,10 (1

kú»wZzgZkÆ‡°}»gKŠc*ŠHZkÅ—~¥xÙX -IV

gK          w gK w gK w 

500        2000 (3  100 250 (2 100 1000 (1

100        400 (6  600 5000 (5 200  600 (4

^̂̂̂kkkkZZZZ����xxxxÆÆÆÆRRRR»»»»ggggKKKKZZZZzzzzggggwwwwÔÔÔÔššššggggÔÔÔÔZZZZ2222ZZZZ::::ÔÔÔÔ™™™™{{{{ZZZZzzzzgggg%%%%zzzzoooo
æ¢a~ZDwÆgKZzgw¥x™äÃ)s#ë�X
Pæ¢a~ZDwÅzŸs#ZzgZkÆgK¥x™äÆçZ*øDfsÒyKYgì�X

[¯z^ÆZ±gÐ&nÆƒD�X
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[ZZÑHqZÏZ±gÐZyÆgK¥x™äÆaÌ (3) [‡ìZ²Zzt (2) [)z~ZÑHq (1)

�X ZçZ*

(Equilateral triangle) [[[[))))zzzz~~~~ZZZZÑÑÑÑHHHHqqqq::::DDDD

ƒ@*ìX  ZknÆ[~ÐVIZzgÐViZzb)z~ƒD�XaV�[ÆÓxiZz-V»ù·

I= Zg·q  ƒÇX )I( 2 ƒ@*ìXgK»Ÿ‚ ZkaCÙZq-iZzt

(Area of a Rightangle triangle) [[[[‡‡‡‡ììììZZZZ²²²²ZZZZzzzztttt»»»»ggggKKKK::::DDDD
t[‡ìZ²Zzt~Zq-IzF,ŠzuZZg·qZzgŠZI‡°{B@*ìXZyÐV~!*bģZkn»ƒÇX

)zF,(TÃ¬xi!*y~X¢45é E
G
I¨g_ë�XZknÆ[»gK 2

= )‡°{( 2
 + )Zg·q( 2

Zg·q<‡°{ =

(Scalene triangle) [[[[ZZZZZZZZÑÑÑÑHHHHqqqq::::DDDD
ZknÆ[~ÐV²ZƒD�ÃðIÅeöZ¤/)z~ƒYñÂZkÃ[)z~Z—:

ë�X Isoceles

[»gK

(Square) %%%%,,,,::::DDDD
ƒ@*ìX Z+È̂TÆegzV²ZzgiZz�',Z',ƒD�XZy»ù·

 I= %,»zF, 4 I< = )I(Ô%,»Zq© 2
= %,ÆgK»Ÿ‚

(Rectangle) llll::::DDDD
lÆ£.ÞÆ²)z~ƒD�ZzgZk»CÙiZzt‡[ƒ@*ìX

îw<²n = ²n(Ôl»gK + )îw 2= Zk»Zq©

(Quadrilateral) eeeeggggVVVV::::DDDD
egVŠznÅƒCìXZq-z{T~Zq-zF,ZzgZkÆzF,ÆÀŠŠ�YD�XŠzu}z{T~ŠzâVzF,Š�

YD�X

egV»gK

(Rhombus) ¥¥¥¥::::DDDD

Z+egVTÆegzV²)z~�pZyÆzF,»îwZƒD�X
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<I 4= Ô¥»Zq© ¥»gK

(Trapezium) ÅÅÅÅssss::::DDDD

Z+egVT~Šz²áZi~ƒD�Zzg†Šz²áZi~7ƒDX

Ås»gK

(Hexagon) ====DDDDkkkk::::DDDD

Z+È̂T~b²ƒD�XÅMð)z~ƒCì=DkBCìX

6 I< = ÔZq© )I( 2
= T»gK

(Circle) ŠŠŠŠZZZZ]]]],,,,{{{{::::DDDD

Z+È̂�ÍwƒŠZ],{BCìX
ZzgŠZ],}ÆgKÆaŸ‚ ŠZ],}Æ”ÆaŸ‚

(Ring) IIII::::DDDD

ÐªCÙHY@*ìX r Zzg R ŠZ],~gZ3ÃIë�XT~Z0+gzãZzgÛzãÛ¢ƒZ™D�XTÃF,KMzZg

I»gK
(Area of Sector) ····qqqq»»»»ggggKKKK::::DDDD

Zq-ŠZ],{~Ð¼z»^Šc*YñÂqÝ̂·qBCìX

ZzggKÆa TÅ̧k»îwÆaŸ‚

ƒÇX Š¶Åßg]~gK ZzgÛ¢ ZkÆ´z{̧k»îw

Three dimension &&&&ZZZZ…………ŠŠŠŠ~~~~ (Solid figures) ïïïïZZZZ����xxxx::::DDDD

::::(Cube)kkkk

—~ÔZkÆ§° = ²n = Z…ŠƒD�Zzgz{M:~Óx7VeözZáƒD�Xªîw 6 k~]

Zzgw ÔÀRgK gpV»gK
::::(Cuboid) kkkkúúúú

kú~ÐVZ…ŠÅeöªîwÔ²nZzg—~ZƒCì
kúÅ§°gpV»gK
kúÅÀÒgK

187 CEDM / TET 2024 Paper II / Maths



kú»w

‡‡‡‡ììììææææzzzzgggg~~~~ZZZZ2222ZZZZ::::::::DDDD

tZq-̂kŸƒ@*ìXtŠzŠZ],~u}g‚rì�Z2Z:B@*ìX
ZZZZ2222ZZZZ::::»»»»""""gggg::::DDDD

ìX «â�‡°zVÆ%œ/zVÃ5@*ìZzg‡°zV6,ÀŠzZgƒ@*ìXZ2Z:B@*ìXZzgtZ2Z:‡ìæzg~Z2Z:B@*

§§§§°°°°RRRR::::DDDD

Zq-È)37̂(RƒCì�Šz‡°zVÃ5CìX
ÅÅÅÅîîîîZZZZ2222ZZZZ::::::::DDDD

tcY~Zq-âƒ@*ì�Šz̃~u}ZzgZ2Z:Å§°RÐƒ@*ìX
ZZZZ2222ZZZZããããppppwwww::::DDDD

tŠzZ2ZâV»�Ûtƒ@*ìX}Zq-ŠZ],~k[TÅ§°RpÐ„ñN*ðX

‡‡‡‡ììììææææzzzzgggg~~~~%%%%zzzzoooo::::DDDD

Zq-æ¢aZð̂ìT»‡°{ŠZ],{ìZzgZz6,~zZq-gZkìXÅî%zoZzĝk%zoZkÆŠzZlx�X
%zo»‡°{Zq-bŠZ],~̂ìX
%zo»gZk%zo»Zq-uZì�‡°{Ð6,ƒ@*ìX
ÈZq-R»gKbì�%zoÆgZkZzg‡°{Ã5äÐqÝƒCìX

%zo»"gB@*ìX O'O ‡°{ÆŠZ],{»%œ/ƒÂ O Z¤/z{%zo»gZkZzg

âb—~BCìX 1 ÅMð OP «â

™™™™{{{{::::DDDD

Zq-æ¢a~—ìXÜY~Š�ƒñ`ÐŠ�ƒñÃ,6,ÜY~zZµÓxÕo»Zq-†ìX
™™™™{{{{»»»»%%%%œœœœ////::::DDDD

Zq-³T̀Ð™{ÅR6,»CÙ̀)z~Ã,6,ƒ@*ìX
™™™™{{{{»»»»ÛÛÛÛ¢¢¢¢::::DDDD

ÐªCÙHY@*ìX %œ/Ð™{ÅR6,»Ã,�
™™™™{{{{»»»»¢¢¢¢::::DDDD

ÐªCÙHY@*ì d «â�™{Æ%œ/Ð*g@*ìZzgTÆŠzâVu}™{6,zZµƒD�X¢ÅMðÃ

ÅÅÅÅîîîî™™™™{{{{::::DDDD
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ÜY~Zq-̂�%œ/Ð)z~Ã,6,ÆÓxÕo6,ŒƒCìX
^̂̂̂kkkk™™™™{{{{::::DDDD

ÜY~™{ÐyZƒZzX
ÛÛÛÛ™™™™{{{{::::DDDD

™{Æ%œ/Ð*gCƒðZq-̃~™{ÃŠz)z~”V~„™CìCÙZq-zÛ™{B@*ìX
™™™™zzzz~~~~ppppwwww::::DDDD

Šzë%œ/̂k™zV»�ÛtÔpwÅñN*ðZy™zVÆÛ¢zV»�ÛtX

::::DDDD (Right Prism) ‡‡‡‡ìììì]]]]gggg

Z,!5Ò5é
II

]�Zq-Šzu}Æ̃zƒVZzgáZi~̃-V~ƒZyŠz̃z!5Ò5é
II

]ÃZk§bF,KMŠ,�Z¤/ZyÆ

oøgZÎVÃsèoÐ5c*YñÂ§°gc&!k3‹5Òð
G

GVÅ̂¯NXï�Zk§bÐqÝƒZkÃ‡ìÀ]gë
!k3‹5Ðö

G
GZzg 3 gcƒD�Zy0*õgc~ 5 )g}Zzg 9 �XZka�Zk]g»‡°{[ìZq-‡ìÀ]gÆbgZk

À�áZi~ƒD�X 2†

ï»ÒgK
‡°{»Zq©<—~ = ]gÆ§°gpV»gK

§°gpV»gK + <)‡°{»gK( 2 = ]g»ÀÒgK
‡°{»gK<—~ = ]g»w

::::DDDD (Cylinder) ‡‡‡‡ììììŠŠŠŠZZZZ]]]],,,,~~~~ZZZZ2222ZZZZ::::

ŠZ],~Z2Zä~Zk»‡°{ŠZ],z~̂»ƒ@*ìZzgtZq-]gÅ„VwìT»‡°{Èƒ@*ìX
Z2Zä»§°gpV»gK
Z2Zä»ÀÒgK
Z2Zä»w

:(Right cone) ‡‡‡‡ìììì%%%%zzzzoooo

Z2ZäÆ£¨~%zo»Zq-uZâuŠZgƒ@*ìXTÃ%zo»gZkë�XZ¤/%zoÆgZkÐÀŠ‡°{Æ%œ/

ÐªCÙ™D�X ZzgÛ¢ ÔÀŠ~—~ Ð*g}ÂZ,%zoÃ‡ìŠZ],~%zoë�Xâb—~

aV�tZq-‡ì]gƒäÅzõ
%zoÅÈR»gK
%zoÅÀR»gK
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%zo»w

:::: (Right Pyramid) ‡‡‡‡ìììì%%%%zzzzoooocccc****‡‡‡‡ììììCCCCÙÙÙÙxxxx

CÙxZq-Z(ïìT»‡°{MZÑHqZzg§°gc!5Ò5é
II

]ƒD�XÓx§°gcÆ!5Ò5é
II

]Zq-œ̀�6,

X�TÃCÙx»gZkë�z{és�gZkÐCÙxÆ‡°}6,ÀŠƒCÙxÅ—~B@*ìX

MZÑHq»I<âb—~ À§°gpV»gK

MZÑHqÆ̂VÅ®ZŠƒX n MZÑHq»I<âb—~Ô² ]§°gpV»gK

‡°{»Zq©<âb—~ §°gpV»gK

‡ì]g»wT»‡°{Zzg—~%zoIÆ',Z',ƒX ‡ìCÙx»w

<‡°{»gK<—~ =

::::DDDD (Sphere) ™™™™{{{{

Õo»Z(†�&Z…Š~ŠbƒñÕoÐëÃ,ƒV™{B@*ìXŠc*ƒZ™̀{»%œ/Zzgz{és�%œ/Ð

™{Ã5@*ì™{»Û¢B@*ìX
Û™{»ÀÒgK

™{»w

ZZZZëëëëïïïï]]]]::::
ë�X ))))ssss#### ææ~ZDwÆgÕZzgw¥x™äÃ -1

BCìX ggggKKKK Zq-È̂Ð=Í~ƒð( -2

²nÃªCÙ™@*ìX b wÃZzg î ˜V = l»gK -3

= l»Zq© -4

IÃªCÙ™@*ìX S ˜V %,»gK: -5

%,»Zq©: -6

egŠ-Zg~»gK: -7
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»È�Ûl»Zq©ìZzg—~ÃªCÙ™@*ìX p ˜V A = ph egŠ-Zg~»gK: -8

egŠ-Zg~»gK: -9

ÃägZkBD�X 8
!k3‹5Ðö

G
G¥cƒD�Zzg 6 kúÆ -10

 kú»§°R»gK: -11

kú»®ÿ
NVgK: -12

 : kú»w -13

k»§°R»gK -14

k»®ÿ
NÒgK -15

k»w -16

)â^:tŸ‚qŠ{iZz~[‡*Z²Zzt[Zzg»ziZz~[ÐV x ‡°{ x [»gKZg·q -17

Æn™Štì(

IÃªCÙ™@*ìX a ˜V  = [)z~ZÑHq»gK -18

—~ìX h IZzg b ˜V = áZi~ZÑHq»gK -19

¥ÆŠzzF,�X Zzg ˜V ¥»gK -20

ZkÅ—~ìX h ÅsÆŠzI�Zzg b Zzg a ˜V Ås»gK -21

ŠZ],{»Û¢ìX r Zzg ˜V ŠZ],}»gK -22

ŠZ],}»Zq© -23

ÛŠZ],}»Zq© -24

ÛŠZ],}»gK -25

(Area of Sector) Î_^ÅÒ^…Îfä -26

Û¢ÃªCÙ™@*ìX r ¸kÅMðZzg  iZzt n ˜V

¸kÅMð -27

I»gK = Z0+gzãŠZ],{»gKXÛzãŠZ],}»gK Ú‚æ…p…]‰jäÒ^…ÎfäV -28

191 CEDM / TET 2024 Paper II / Maths



Z0+gzãŠZ],{ÆÛ¢ÃªCÙ™@*ìX r ÛzãŠZ],}»Û¢Zzg R ˜V
A  = Z0+gzãl»gKXÛzãl»gK (i)   …]‰jäÒ^…ÎfäV -29

A   =   Z0+gzã%,»gKXÛzã%,»gK (ii)    

Zq-ª = B¢a  10 (i) -30

Zq-eÏ¢a =ª10 (ii)

Zq-¢a = eÏ¢a 10 (iii)

Zq-ek¢a =¢a10 (iv)

Zq-3½5é XH¢a = ek¢a 10 (v)

Zq-³¢a = 3½5é XH¢a 10 (vi)

Zq-¢a = T¢a 100 (vii)

Zq-³¢a =¢a1000 (viii)

3½5é XHg 1 = %,¢a 10000 (ix)

Wg 1= %,¢a 100 (x)

Z&½5é GHg 1= Wgk 100 (xi)

3½5é XHg 100= Zq-%,³¢a (xii)

îwÅeöÅ£g~Z»ðL¢aóìX (31

T¢aƒ@*ìX 100 Zq-¢a~ (32

ª˜�X /cm ZzgT¢a 'm' ¢aÃ¿U (33

¢aƒD�X 1000 Zq-³¢a~ (34

Ð¢[ŠbƒÇX 1000 ³¢aÃ¢ak~ps™äÆa³¢aÆ°ŠÃ (35

îwÅeUV»].zw (36

Zq-DÙZg Zq-Î Šk Z»ð ŠÎZVz ÎZVz DÙZgzZVz ».Þ

1000 100 10 1 1/10 1/100 1/1000 Âx°Š~

ú 3½3ð XH ek ¢a e+ T B ¢a~Âx

ziyÅ£g~Z»ð¤/ZxìX (37

¤/ZxƒD�X 1000 ú¤/Zx~ 1 (38
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ú¤/ZxÆ)z~ƒ@*ìX 100
´45ÿ

EH
1 (39

ziyÅe÷Æa(,~Z»×V́45ÿ
EHZzg¢auHìX (40

âO]Åe÷Æa�Z»ðZEwÅYCìLL{óóBCìX (41

B{ƒD�X 1000 {~ 1 (42

ŠyƒD�X 29 ‚w«~�Ûzg~Æ¹~ (43

',ÎVÆ²&ÃZq-Š;¹Y@*ìX 10 (44

',ÎVÅæ]œ~BCìX 100 (45

Ð',Z',„ƒD�‚w«BD�X 4 Z,‚w� (46

ë�X Ante Meridian (AM) WJ-Æz9Ã 11.59 WgZ]ÐŠzu}gzi 12 (47

ë�X Post Meridian (PM) J-Æz9Ã 11.59 WÐgZ] 12 ŠzP (48

¢a~Âx~z‰ÜÅelÅZ»ð])U*6(BCìX (49

yz*ãgc*èŠZVLL¸hWegtóóäz‰ÜÅe÷Æa0*ãÅ{~ZXŠÅ¶X (50

ËÈ̂ÆÓxZHqÆîw»ù·Zq©B@*ìX (51

Zq©ÅZ»ðZzgîwÅZ»ðåZq-„ƒD�X (52

gKÅZ»ð%,Z»ðƒCì}%,ªó%,¢aó%,³¢az){X (53

ªìX 1 %,ª»ÈZ,%,»gKƒ@*ìT»I 1 (54

¢aìX 1 %,¢a»ÈZ,%,»gKƒ@*ìT»I 1 (55

%,Z»ðBCìX = Z»ð 1 x Z»ð 1 (56

%,ªgK 10,000 = %,¢agK 1 (57

%,¢agK  = %,ªgK 1 (58

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
[»gK (1

 (4) 1/2 Zg·q x ‡°{ (3) Zg·q x ‡°{ (2) —~ x ‡°{ (1)

egŠ-Zg~»gK? (2

(4) (3) (2) (1)

Z¤/#{%,^»ƒÂegŠ-Zg~»gK (3

(4) (3) (2) (1)

ìA$U~R»gK "s" k»I (4

(4) (3) (2) (1)
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kÅÀR»gK (5

(4) (3) (2) (1)

ªƒVÂ¥»gKƒÇX 18 Zzg 12 Z¤/Zq-¥ÆzF, (6

10 (4) 15 (3) 30 (2) 108 (1)

%,ªìÂZk»I 96 Z¤/Zq-k»ÀÒgK (7

12 (4) 8 (3) 6 (2) 4 (1)

ÛŠZ],{6,“WzZÑiZztƒ@*ìX (8

‡ìiZzt (4) qŠ{iZzt (3) »ziZzt (2) �iZzt (1)

ŠZ],{~Ȩ̈kÐŠZ],{Æ%œ/6,“WzZÑiZztZķkÐŠZ],{Æ!*¹”6,“WzZáiZzt»ƒ@*ìX    (9

0*õŠJ (4) �P (3) ŠzP (2) )z~ (1)

ŠZ],}ÆÓxzF,zV~ƒÐ(,ZzF,ƒ@*ìX (10

” (4) ¢ (3) zF, (2) Û¢ (1)

ìÂZk»gK ŠZ],{»Û¢ (11

(4) (3) (2) (1)

ƒÂZk»”ƒÇ? ŠZ],}»Û¢ (12

ÃðÌ7 (4) (3) (2) (1)

Šzë%œ/~ŠZ],~&B3‹ð GVÆŠgxã(Ãë�X    (13

Û¢ (4) ŠZ],z~I (3) ŠZ],{ÅahZð (2) gZ3 (1)

Z»ðÆZq-ŠZ],{ÃŠgxy~ñhŠ,Âz{ÛŠZ],z~̂»ƒÇA$Zk»·qiZztHƒÇX Z¤/ (14

(4) (3) (2) (1)

weäzZàZ»ðì (15

ÃðÌ7 (4) ª3 (3) kª (2) %,ª (1)

= kª 1000 (16

{1000 (4) {100 (3) {1 (2) {10 (1)

ªƒÇX 8 ªìóZzgZg·q 10 Zq-[»gKT»‡°{ (17

ª40 (4) %,ª 40 (3) ª30 (2) %,ª 30 (1)

ª�Zk»gKƒÇX 5 ªZzg 4ª3 Zq-‡ìZ²ZztÆZHqÆîw (18

%,ª 6 (4) ª6 (3) ª10 (2) ª15 (1)

ªìZk»gKƒÇX 5 ªZzgZg·q 4 Zq-‡ìZ²Zzt)z~Z—:[~‡°{ (19

%,ª 10 (4) ª10 (3) %,ª 8 (2) ª8 (1)
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ªƒÂZg·’?õ XX 6 %,ªìóZ¤/Zk»‡°{ 30 Zq-[»gK (20

ª27 (4) ª3 (3) ª15 (2) ª10 (1)

%,ªìÂZkÆ²»îw 50 )z~Z—:[»gK (21

ª15 (4) ª10 (3) ª5 (2) ª25 (1)

%,ªìZkÆ²»îw 625 Zq-%,»gK (22

ª125 (4) ª30 (3) ª25 (2) ª20 (1)

¢aƒÂZk»Zq©ƒÇ 60 %,¢aìZ¤/Zk»îw 2400 Zq-l»gK (23

¢a400 (4) ¢a200 (3) ¢a600 (2) ¢a40 (1)

gz[°%,¢aÆˆ[Ðb™ä»ypƒÇX 5 %,¢aìZkÃ 256 Zq-%,ö^T»gK (24

gz[ 1250 (4) gz[ 1000 (3) gz[ 1280 (2) gz[ 768 (1)

¢aìÂZk»gKƒÇX 40 ¢aìZ¤/Zk»îw 120 Zq-l»Zq© (25

%,¢a 30 (4) %,¢a 300 (3) %,¢a 600 (2) %,¢a 800 (1)

ƒÏX gz[°%,¢aÆˆ[Ð�Ûz|#HYg;ìóZkÅ]7 200 ¢aìZkÃ 30 Zq-%¹ö^T»I (26

Zq-ÑÄ‚JDÙZg (4) Zq-ÑÄäDÙZg (3) Zq-ÑÄ�kDÙZg (2) Zq-ÑÄZÏDÙZg (1)

gz[°¢aÐƒÇX 15 ¢a�óZkÆZ§Zs!*hÎä»yp 60 ¢aZzg 40 Zq-lETÆZ…Š (27

gz[ 4000 (4) gz[ 3500 (3) gz[ 3200 (2) gz[ 3000 (1)

ƒÇX gz[Æˆ[ÐH 50,000 ¢a�óZkÃb¯ä»yp°3½5é XHg 200 ¢aZzg 300 Zq-6,i+¤/Zz&+TÆZ…Š (28

gz[ ÑÄ 5 (4) gz[ ÑÄ 2 (3) ÑÄgz[ 3 (2) ÑÄgz[ 4 (1)

%,¢aƒÂZk»Zq©ƒÇ? 100 Zq-%,»gK (29

¢a10 (4) ¢a20 (3) ¢a30 (2) ¢a40 (1)

¢a�óZyÆZqîVÅÚƒÏX 30 ¢aZzg 50 ¢aZq-lÆîwZzg²n 40 Zq-%,»I (30

3 : 2 (4) 2 : 1 (3) 1 : 1 (2) 1 : 2 (1)

ª�óZegKƒÇX 3 ªZzg 2 ªZzgZk6,¤/ZñÀŠzVÆîw 8 Zq-egV»gKT»Zq-zF, (31

%,ª 48 (4) %,ª 35 (3) %,ª 20 (2) %,ª 30 (1)

ª�óÂzF,ÅMðƒÏX 7 ªZzg 5 %,ªìZzgÀŠzVÆîw 48 Zq-egVT»gK (32

ª10 (4) ª8 (3) ª7 (2) ª6 (1)

ªìX 14 ªZzg 10 Zq-¥»gKTÆzF,zVÆîw (33

%,ª 420 (4) %,ª 280 (3) %,ª 140 (2) %,ª 70 (1)

ª�I»îwƒÇX 6 Zzg 8 Zq-¥ÆzF, (34

ª6 (4) ª3 (3) ª4 (2) ª5 (1)
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ªìÂZk»gKƒÇX 12 ª�Zy»ŠgxãÃ, 20 ªZzg 16 Zq-ÅsÆáZi~̂VÆîw (35

%,ª 240 (4) %,ª 120 (3) %,ª 216 (2) %,ª 220 (1)

ª�ÂZk»Zg·qƒÇX 22 ªZzg 18 %,ªìZkÆáZi~̂VÆîw 320 Zq-Ås»gK (36

ª18 (4) ª16 (3) ª14 (2) ª12 (1)

ªìZk»gKƒÇX 8 ªZzgZg·q 12 Zq-áZi~ZÑHq»‡°{ (37

%,ª 48 (4) %,ª 96 (3) %,ª 98 (2) %,ª 72 (1)

ªìÂZg·qƒÇX 15 %,ªìóZ¤/Zk»‡°{ 120 Zq-áZi~ZÑHq»gK (38

ª40 (4) ª8 (3) ª15 (2) ª20 (1)

ªîwzZá%Ã»™̂Zq-e/»gHŠHóe/»gKƒÇX 2 ªIzZá%,ÆegÃâVÐ 14 Zq- (39

%,ª 190 (4) ª180 (3) %,ª 16 (2) %,ª 196 (1)

%,ªìZ¤/zF,ÐŠz!5Ò5é
II

]„GYNÂ!5Ò5é
II

]»gKƒÇX 1200 Zq-áZi~ZÑHq»gK (40

ª400 (4) ª720 (3) %,ª 120 (2) %,ª 600 (1)

‚tŠZgz»gK¥x<? (41

%,¢aC 350 (4) %,¢a 325 (3) %,¢a 300 (2) %,¢a 275 (1)

fsÅ̂Æ‚tŠZgz»gK¥xÙX (42

(4) (3) (2) (1)

‚tŠZgz»gK¥xÙX (43

%,¢a 3925 (4) %,¢a 3950 (3) %,¢a 3975 (2) %,¢a 4000 (1)
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fs~Š~ˆ̂»gK¥xÙX (44

(4) (3) (2) (1)

fs~Š~ˆ̂»gK¥xÙX (45

(4) (3) (2) (1)

fs~Š~ˆ̂»gK¥xÙX  (46

(2) (1)

(4) (3)

Zq-egVTÆeg²ZzgiZz�)z~ƒD�B@*ìX (47

¥ (4) Ås (3) l (2) %, (1)

ªìÂl»gKƒÇX 15 ªìZzg²n 25 Zq-lT»îw (48

%,¢3ï
E

GH 375 (4) %,¢a 375 (3) %,ª 375 (2) ¢a375 (1)

Zq-lÆgK»Ÿ‚ìX (49

(4) (3) (2) (1)

ªìÂZk»gKƒÇX 2h ªìZzgZg·q 3h Zq-[T»‡°{ (50

(4) (3) (2) (1)

%,Zzgl»CÙiZztƒ@*ìX (51

iZztqŠ{Zzg‡[ (4) iZzt»z (3) iZzt‡[ (2) iZztqŠ{ (1)

ƒV c Zzg bóa [ÆgK»Ÿ‚²ZHq (52

(2) (1)

(4) (3)
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)z~ZÑHq[ÆiZz-VÅÚ (53

(4) (3) (2) (1)

ÅÚ~ƒÂZnpÐøZHqÅÚƒÏX  Z¤/Ë[ÆiZzb (54

(4) (3) (2) (1)

�X ¥ÆgK»Ÿ‚TÆzF, (55

(4) (3) %,ª (2) %,Z»×V (1)

Z»×VƒA$eg Zzg Z»×VƒZzgzF,zVÆ£.ÞÆgZÎVÐZy6,¤/Zñ‰ÀŠ 'd' Z¤/Zq-egV»zF, (56

V»gKƒÇX

(3) (2) %,Z»×V (1)

(4)

ª�ÂgKƒÇX 12 ªZzg 8 Zq-¥»gKTÆzF, (57

%,ª 98 (4) %,ª 48 (3) %,ª 84 (2) %,ª 96 (1)

ªƒÂŠzuZzF,ƒÇX 8 ªìZk»Zq-zF, 15 Zq-¥»gK (58

ª15 (4) ª2.5 (3) ª10 (2) ª3.5 (1)

�ƒÇX ó ó Zq-
!k3‹5Ðö

G
G#{ÆegŠ-ZgzV»gKTÆZ…Š (59

(4) (3) (2) (1)

%,ÆZq©»Ÿ‚  (60

2 x I (4) Ix Ix I (3) 4 x I (2) Ix I (1)

ËÌegV~zF,zVÅlZgƒCìX (61

Zy~ÐÃð7 (4) 4 (3) 3 (2) 2 (1)

Ås»gK (62

Zy~ÐÃð7 (4) (3) (2) (1)

ŠZ],{»¢ƒA$ŠZ],{»gK d Z¤/ (63

(4) (3) (2) (1)

IÆgK»Ÿ‚ (64

(4) (3) (2) (1)
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ƒÂgK ËŠZ],{Æ̧k»îw (65

(4) (3) (2) (1)

»îwƒÇX 6,“WzZÑiZztƒÂ¸k 'O' Ð%œ/ ƒÂ¸k ËŠZ],{»Û¢ (66

(4) (3) (2) (1)

¢aÃ³¢a~ps™ä6,X 1250 (67

¢a920 (4) ³¢a 250¢a1 (3)¢a200 ³¢a 1 (2) ³¢a 1250 (1)

¢a__________= Zq-³¢a (68

2000 (4) 10 (3) 100 (2) 1000 (1)

¤/ZxeñÅ7ƒÏX 200 gz9ƒÂ 160 Zq-³eñÅ7 (69

gz9 32 (4) gz9 50 (3) gz9 16 (2) gz9 40 (1)

³¤/Zx~Zã¤/Zx0*ñYD�X  (70

¤/Zx 900 (4) ¤/Zx 750 (3) ¤/Zx 700 (2) ¤/Zx 500 (1)

¤/Zx»DÙZgzZVzB@*ìX 1 (71

e+¤/Zx (4) ek¤/Zx (3) B¤/Zx (2) ³¤/Zx (1)

zZVzB@*ìX 100 ¤/Zx» 1 (72

3½5é XH¤/Zx (4) ek¤/Zx (3) T¤/Zx (2) B¤/Zx (1)

´45ÿ
EH~Zã³¤/ZxƒD�X 1 (73

3½5é XH¤/Zx 1000 (4) 3½5é XH¤/Zx 100 (3) ³¤/Zx 1000 (2) ³¤/Zx 100 (1)

B{̧&ÙX 650{1 B{~Ð 100{7 (74

B{ 450{5 (4) B{ 450{6 (3) B{ 550{5 (2) B{ 550{6 (1)

B¤/Zx~Zã¤/ZxƒD�X 1 (75

¤/Zx 0.0001 (4) ¤/Zx 0.001 (3) ¤/Zx 0.01 (2)  ¤/Zx 1 (1)

îwÅe÷ÆaƒÐgKZ»ðìX (76

¢a (4) B¢a (3) B¤/Zx (2) B{ (1)

GyÆaŠg»gÀZìX 1 ¢aÀZŠg»gƒÂ 9.20 GyÅ|ZðÆa 8 (77

T¢a 20¢a2 (4) T¢a 20¢a1 (3) T¢a 15¢a2 (2) T¢a 15¢a1 (1)

¤/ZxÎäÅ7ƒÏX 35 ƒÂ 13,000 ¤/ZxÎäÅ7yh+ 10 (78

45,000 (4) 50,500 (3) 45,500 (2) 50,000 (1)
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gz9Ã¦V~ps™ä6,qÝƒ@*ìX 29.45 (79

b2940 (4) b30 (3) b145 gz9 28 (2) b2945 (1)

³]Å7HƒÏX 15 gz9ƒÂ 1800 Zq-́45ÿ
EH]Å7Z¤/ (80

gz9 320 (4) gz9 300 (3) gz9 270 (2) gz9 200 (1)

¤/Zx ____= 3½3ð XH¤/Zx 1 (81

(4) 1000 (3) 100 (2) 10 (1)

ªìZzgZk»îw²n»ŠkHìA$ZkE»Zq©ƒÇX 27.5 Z¤/Zq-
!k3‹5Ðö

G
GE»²n (82

ª165 (4) %,ª 165 (3) ª109 (2) %,ª 1090 (1)

ªƒÂZkÆIÅeö? 64 Zq-%,�%%Æ•}»Zq© (83

%,ª 16 (4) ª24 (3) %,ª 24 (2) ª16 (1)

ªƒÂZk»Zq©ƒÇ? 1 ªZzg 1ªó 1ªó 1ªó 1.5ªó 1.5ªó 1.5 Zq-‚]VÆ‚]ZHq!*nKM (84

ª8 (4) ª8.5 (3) ª7.5 (2) ª9.2 (1)

%,¢aÃ%,ª~As™z? 486 (85

%,ª 48,30,000 (4) 48,40,000 (3) 48,50,000 (2) 48,60,000 (1)

Š~ˆ̂»Zq©¥xÙX (86

ª48 (4) %,ª 40 (3) ª52 (2) ª50 (1)

¢aƒÂlEÆîwƒÇ? 50 ¢aìZk»²n 1350 Zq-
!k3‹5Ðö

G
GE»gK (87

¢a28 (4) ¢a24 (3) ¢a30 (2) ¢a27 (1)

¢aƒÂZk»gKƒÇX 16 Ë%,»I (88

%,¢a 4 (4) %,¢a 64 (3) %,¢a 256 (2) %,¢a 16 (1)

¢aƒÂZg·qHƒÇX 25 %,¢aZk»‡°{ 800 Zq-[»gK (89

ª16.7 (4) ª1.57 (3) ª15.7 (2) ª1.67 (1)

ƒÂ‡°}»îwƒÇ? 15 %,¢aì—~ 150 Zq-ÒÀ^ÅìZk»gK (90

¢a15 (4) ª15 (3) ¢a20 (2) ª20 (1)

¢aƒÂZkÆZ§Zs»ŒŠZg@*gÎä» 150 ¢aZzg²n 200 Zq-El^»ìT»îw (91

b°¢aÆˆ[ÆHƒÇ? 12 ya
gz9 82 (4) gz9 80 (3) gz9 84 (2) gz9 700 (1)
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ªƒ 'S' %,»gKT»I (92

(4) 2S (3) (2) (1)

ªìX q ªƒZzg²n p l»gKZ#�Zk»îw (93

(4) (3) (2) (1)

qç]e^l

1-3 2-1 3-1 4-2 5-3 6-1 7-1 8-1 9-2 10-3

11-2 2-3 13-1 14-2 15-2 16-2 17-3 18-4 19-2 20-1

21-3 22-2 23-3 24-2 25-2 26-1 27-1 28-2 29-1 30-2

31-2 32-3 33-1 34-1 35-2 36-3 37-3 38-3 39-3 40-1

41-3 42-1 43-2 44-1 45-2 46-3 47-1 48-2 49-3 50-2

51-2 52-2 53-3 54-1 55-1 56-3 57-3 58-1 59-1 60-2

61-1 62-1 63-3 64-2 65-3 66-1 67-4 68-1 69-4 70-3

71-2 72-2 73-1 74-4 75-3 76-3 77-1 78-2 79-1 80-2

81-2 82-4 83-1 84-3 85-1 86-2 87-1 88-2 89-4 90-2

91-2 92-1 93-3

]aÜÞþ³Ó^lV

egŠ-Zg~»®ÿ
N

A ƒVZzg  h Zzg  ból egŠ-Zg~»®ÿ
NR»gK:Z¤/Ë#}»îwó²nZzg—~F,KMzZg .1

A = 2h (l + b) %,Z»×V            ÒgKƒÂ
A = Ph egŠ-Zg~»®ÿ

NÒgKƒÂ  A ƒZzg h ƒZzgZzgZkÅ—~  P Z¤/Ë#}Æ�Ûl»Zq© .2

egŠ-Zg~Æ®ÿ
NÒgKÃªCÙ™}A$ A —~Zzg h Zzg l Z¤/#}»�Ûl%,Å̂»ƒTÆ²»îw .3

A = 4lh

: (Rectangular Paths) lúgZ5 .4

lgZ5»gK = Z0+gzãlgZ5»gKDÛzãl»gK (i)

Ûzãl»gK = (ii)

gZ3ÅahZðÃªCÙ™@*ìX w ²nZzg b îwó l ˜V     

Z0+gzãR»gK = lb (ii)

Zk§b
!k3‹5Ðö

G
GgZ5»gZK =

Z¤/Z0+gzãl»îwZzg²nŠc*ŠHìA$ëèÃg{!*ÑŸ‚ZEw™,ÐX
Z¤/Ûzãl»îwZzg²nŠc*ŠHìZzggZ3ÅahZðŠ~ˆìZzg

!k3‹5Ðö
G

GgZ3»gK¥x™**ƒÂtŸ‚ .5

ZEwHYñÇX
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Ûzãl»gK = lb

Z0+gzãl»gK =

Z#�
lgZ3»gK =

Z¤/Z0+gzã%,»IŠc*YñZzggZ3ÅahZðŠ~YñZzg%¹gZ3»gK¥x™**ƒÂ .6

Z0+gzã%,»gK
Ûzã%,»gK
%¹gZ3»gK

Z¤/Ûzã%,»IZzggZ3ÅahZðŠ~YñZzg%¹gZ3»gK¥x™**ƒÂ .7

Ûzã%,»gK
Z0+gzã%,»gK
%¹gZ3»gK

&̂VÐï™“WzZà̂[BCìX .8

eĝVÐï™“WzZà̂egVBCìX .9

BCìX (Pentagon) 0*õ̂VÐï™“WzZà̂5 .10

BCìX (Hexagon) b̂VÐï™“WzZà̂Dk .11

BCìX (Septagon)V8 ‚]̂VÐï™“WzZà̂ .12

BCìX (Octagon) MĴVÐï™“WzZà̂cV .13

BCìX (Nonagon) â̂VÐï™“WzZà̂âV .14

BCìX (Decagon) Šk̂VÐï™“WzZà̂ŠkV .15

BCìX (Polygon) Z#�F̂VÐ“WzZàÈ̃~̂MV .16

ÐÁƒö[MVBCìX :Z+MVT»CÙiZzt (Convex Polygon) ö[MV .17

ÐiZZ+ƒ!©+ç
G

MVBCìX :Z+·.çGVT»CÙiZzt (Concave Polygon) !©+ç
G

MV .18

:tZq-Z+MVìTÆÓx²)z~îwÆƒD�X (Regular Polygon) =MV .19

ƒ@*ìX MVÆ{gYiZz-V»ù·å .20

 = MVÆŠZ½iZ-V»ù· .21

= MVÆŠZ½iZz-V»ù· .22
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)c*( =         MV»CÙ{gYiZzt .23

:Zq-È̂Ðy}Å̧lZggKBCìX (Area) gK .1

îw<²n = l»gK .2

I<îw = %,»gK .3

%,»gKËÌlÆgKÐic*Š{ƒ@*ìZ#�ŠzâVÆZqð)z~ƒVX .4

:Zq©ŠgZÝÈ̂Æ)gzV»Ã,ƒ@*ìX (Perimeter) Zq© .5

2  îw( + )²n = l»Zq© .6

4 x I»îw = %,»Zq© .7

3 I»îw< = )z~ZÑHq[»Zq© .8

pÐø—~ÃªCÙ™@*ìX h ‡°{Zzg b ˜V A = bh :: áZi~ZÑHq»gK .9

pÐø—~ÃªCÙ™@*ìX h ‡°}ÃZzg b ˜V [»gK: .10

¥ÆzF,�X Zzg ˜V ¥»gK: .11

ƒ@*ìX ŠZ],{»Û¢Zzg r ˜V ŠZ],}»gK: .12

ŠZ],}»”: .13

ŠZ],}»gKZzgŠZ],}»”¥x™äÆnŸ‚ÃF,KMŠ¶zZÑgc*èŠZVMgd-)å
IGkåX��-**y»g� .14

zZÑåX

:)ŠgxãÃ,(<)áZi~̂V»ù·( (Trapezium) Ås»gK .15

)c*(

: (Quadrilateral) egV»gK .16

zF,ÃªCÙ™@*ìX d ˜V
)c*(

zF,6,!*¹ŠzgZÎVÐÀŠzV»ù·<zF,»îw

ÛŠZ],{»gK: .17
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c* ÛŠZ],{»gK: .18

ŠZ],z~gZ3c*I»gK: .9

F,KMzZgÛzãZzgZ0+gzãŠZ],zVÆÛ¢�X r Zzg R ˜V
:ŠZ],{»z{z�ŠzÛ¢zVZzgZq-̧kÐ=ÍZƒ@*ì·qB@*ìX (Sector) ·q .10

(or) ·q»gK: .11

ÅMð: AB ¸k .12

æzg~gZ3c*I»gK: .13

ÛzãŠZ],}»Û¢ = R ˜V
Z0+gzãŠZ],}»Û¢ = r 

: (Cuboid) kúÅRgK .14

kú»§°RgK: .15

kú»w: .16

!k3‹5Ðö
G

G¥cƒD�X 6 kú~ .17

gZkƒD�X 8 kú~ .18

)g}ƒD�X 12 kú~ .19

kú~£.ÞÅR)z~ƒC�Zzgz{
!k3‹5Ðö

G
GƒC�X .20

Z•Móg',óÂ[z){kúÅVB�X .21

kú»wZkÆ‡°}ÆgÕZzg—~»qÝ¢[ƒ@*ìX .22

Æ§°R»gK: (Cube)k .23

k»®ÿ
NÒgK: .24

k»w: .25

:%zoóDy�)ææ~(~Zq-Z(ïƒ@*ìT»‡°{ŠZ],{Zzg—F,+ó̀gZk6,»ƒ@* (Cone) %zo .26

ìgZkÐ‡°}Æ%œ/Ã5äzZÑâ‡°}ÆÀŠzZgƒÂZkïÃ‡ì%zoë�X
%zoÅZ•ð—~ÐŠZ],}ÆËÌyÃ5äzZÑâ�âb—~B@*ìX .27

%zoÅâb—~: .28
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âb—~ƒÂ%zoÅÈR»gK: l —~Zzg h Û¢ƒ r Z¤/ .29

%zo»®ÿ
NÒgK: .30

Zq-%zo»wZkZ2ZäÆw»Zq-äðƒ@*ìTÆ‡°}»Û¢Zzg—~%zoÆÛ¢Zzg .31

—~Æ)z~ƒ@*ìª%zo»w:

:Z+̂TÆŠzâV)g}ŠZ],z~ZzgUÅÒÈƒCìZ¤/‡°}Æ%œ/Ð (Cylinder) Z2Z: .32

Zz6,~u}Ã5äzZÑâ‡°}ÆÀŠzZgƒÂZkšgÃ‡ìZ2Z:ë�X
ƒÂ h Zzg—~ r Zq-‡ìZ2Z:»Û¢ .33

Z2ZäÅÈR»gK:
Z2Zä»®ÿ

NR»gK: .34

Z2Zä»w: .35

:Zq-°æO{Z(ïƒ@*ìT~Zq-%œ/ÐZkÆ”6,zZµƒäzZáÓxÕo»Ã, (Sphere) °æO{ .36

)z~ƒ@*ƒXZkxóyÃ°æO{»%œ/ZzgxÃAÃZk»Û¢ë�X
ƒÂ r Z¤/Ë°æO}»Û¢ .37

°æO}ÅR»gK:
°æO}»w: .38

z{̃~�Ë°æ NO}Æ%œ/Ð*gDƒñ°æ NO}ÃŠz)z~”V~„™@*ì :(Semi Sphere) 4°æO{ .39

X

4°æO{ÅÈR»gK: .40

4°æO{»®ÿ
NR»gK: .41

4°æO{»w: .42

Ú�Ïo‰ç]ŸlV

¢aƒÂZk»gKƒÇ 6 ¢aZzg 6 ¢aó 8 Z¤/Zq-egŠ-Zg~»îwó²nZzg—~F,KMzZg .1

%,¢a 174 (4) %,¢a 164 (3) %,¢a 144 (2) %,¢a 168 (1)

¢aƒÂZkÅ—~ƒÏ 8 ¢aZzg 10 %,¢aìZk»îwZzg²n!*nKM 169 Z¤/Zq-egŠ-Zg~»gK .2

¢a 4 (4) ¢a 5 (3) ¢a 6 (2) ¢a 7 (1)

¢aƒÂZq©HƒÇ 9 %,¢aìZ¤/Zk»îw 63 Z¤/egŠ-Zg~»gK .3

¢a 5 (4) ¢a 7 (3) ¢a 8 (2) ¢a 6 (1)
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X %,¢aƒÂZq©Zzg—~ŠzâV¥x< 72 Zq-egŠ-Zg~#}»Zq©ZkÆîwÐŠkHìZ¤/egŠ-Zg~»gK .4

(4) (3) (2) (1)

¢aŠØ‰�XegŠ-Zg~»gKƒÇ 32 ¢aZzg 10 Zq-#}»Zq©ZzgZkÅ—~¢azV~!*nKM .5

%,¢a 310 (4) %,¢a 330 (3) %,¢a 320 (2) %,¢a 300 (1)

¢aƒÂ#{ÆegŠ-Zg~»gKƒ@*ì 7 ¢aZzg 9 Z¤/�ÛlÅ̂%,ƒZzgZk»îwZzg—~F,KMzZg .6

%,¢a 100 (4) %,¢a 300 (3) %,¢a 250 (2) %,¢a 252 (1)

%,¢a 100 gz9° 250 ¢a�ó[ 7.5 ¢aZzg 8¢aó 10 Zq-#}»îwó²nZzg—~F,KMzZg .7

Š-ZgzVÅMH0*ÙÅÑ†ƒCì
gz9 600 (4) gz9 500 (3) gz9 675 (2) gz9 775 (1)

¢aìZ¤/Zk»�Ûl%,^»ƒÂ�ÛlwäÆn 12 %,¢aìZkÅ—~ 240 Zq-#}»®ÿ
NÒgK .8

°%,¢aÑ†ƒCì 120 ó[
gz9 1000 (4) gz9 28800 (3) gz9 120 (2) gz9 2400 (1)

¢aahZgZ3¯c*ŠHìgZ5»gKƒ@*ì 2.5 ¢azZáZq-
!k3‹5Ðö

G
Gö^ÆÛzãY+$ Z¤/ .9

%,¢a 100 (4) %,¢a 115 (3) %,¢a 195 (2) %,¢a 80 (1)

gz9° 25 ¢aahZZq-gZ3¯c*ŠHìZkgZ3Ã 2 ¢azZáZq-
!k3‹5Ðö

G
Gö^ÆZ0+gzãY+$ 10 ¢aZzg 15 .10

%,¢ab™äÆnÑ†ƒCì
gz9 2150 (4) gz9 2100 (3) gz9 2050 (2) gz9 2000 (1)

‚tŠZgz»gK¥x<X .11

%,¢a 36 (2) %,¢a 64 (1)

%,¢a 75 (4) %,¢a 40 (3)

‚tŠZgz»gK¥x< .12

%,¢a 34.26 (2) %,¢a 44.26 (1)

%,¢a 54.76 (4) %,¢a 64.76 (3)

gz9°%,¢ab™ä 51.50 ¢aahZgZ3¯c*ŠHìZkgZ5Ã 4 ¢a%,ö^ÆZ0+gzãY+$ 33 .13

ÆnŠg»gÑ†ƒCìX
gz9 23896 (4) gz9 21000 (3) gz9 1840 (2) gz9 15000 (1)

A

D

B

C

E F

H G
8m

10m

A

D

B

C

E F

H G

(2.5m) 12.4m   

2.5m
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kú~)gzVÅ®ZŠƒCì .14

4 (4) 12 (3) 8 (2) 6 (1)

qÝƒD� _____ Zq-kúZzgZq-$½š-öE^g¿ˆìZyŠzâVÆgZÎVÃ±5é
YLEYñÂ .15

14 (4) 7 (3) 16 (2) 8 (1)

ªƒÂZk»§°R»gKƒ@*ì 12 ªZzg 8 ªó 10 Zq-kú»îwó²nZzg—~F,KMzZg .16

%,ª 440 (4) %,ª 425 (3) %,ª 432 (2) %,ª 430 (1)

kú»®ÿ
NÒgK¹Y@*ì .17

¥bÆgÕÃ (2) ZkÆZq-¥bÆgÕÃ (1)

¥bÆgÕÃ 6 Óx (4) ¥cÆgÕÃ 3 (3)

¢aƒÂZkÅ—~HƒÏ 6 ¢aZzg 8 %,¢aìXZ¤/Zk»îwZzg²n!*nKM 376 Zq-kú»®ÿ
NÒgK .18

¢a20 (4) T¢a 100 (3) ¢a12 (2) ª6 (1)

%,¢aƒÂZk»I»îwƒÇ 96 Zq-!›½ïE»®ÿ
NÒgK .19

¢a4 (4) ¢a2 (3) ¢a3 (2) ¢a5 (1)

%,¢aìZkÆI»îw¥x< 25 Zq-k»§°R»gK .20

¢a1.5 (4) ¢a2.5 (3) ¢a6 (2) ¢a10 (1)

%,¢aì!*¾ÆZ…Š¥x< 15.5 ÅÚ~�Zk»®ÿ
NÒgK 5:3:2 Zq-

!k3‹5Ðö
G

G!*¾ÆZ…Š .21

¢a0.5 ¢aóZq-¢aó 1.5 (2) ¢aóZq-¢a 1.5 ¢aó 2.5 (1)

¢a1.5 ¢aó 2.5 ¢aó 2 (4) ¢a3 ¢aó 2 ¢aó 0.5 (3)

%,¢a 94 ¢aÁìXZ¤/Zk»®ÿ
NÒgK 1 ¢aic*Š{ìZzgZkÅ—~ó²nÐ 1 Zq-kú»îwó²nÐ .22

ƒÂZkÆZ…ŠƒD�X
¢a2 ¢aó 4 ¢aó 6 (4) ¢a1 ¢aó 2 ¢aó 3 (3) ¢a3 ¢aó 4 ¢aó 5 (2) ¢a4 ¢aó 5 ¢aó 5 (1)

ªƒÂZk»wƒ@*ì 0.5 ªZzg 0.6 ªó 0.8 Zq-kúÆîwó²nZzg—~F,KMzZg .23

kª 0.12 (4) kª 0.012 (3) kª 0.24 (2) kª 0.024 (1)

ªìÂZk»wƒ@*ì 15 Z¤/Zq-k»)g{ .24

kª 3225 (4) kª 3000 (3) kª 3375 (2) kª 3735 (1)

%,ªìZk»wƒ@*ì 3456 Zq-k»®ÿ
NÒgK .25

kª 11440 (4) kª 13000 (3) kª 13820 (2) kª 13824 (1)
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ìA$ZkÅ—~ƒCì A ìZkÆ‡°{»gK V Zq-kú»w .26

(4) (3) (2) (1)

MVÆ{gYiZz-V»ù·ƒ@*ì .27

(4) (3) (2) (1)

ƒ 10 Zq-MVÆŠZ½iZz-V»ù·HƒÇZ¤/Zk~̂VÅ®ZŠ .28

1220 (4) 1440 (3) 1430 (2) 1400 (1)

ƒÂZk~̂VÅ®ZŠƒCì Zq-=MV»CÙ{YiZzt .29

6 (4) 12 (3) 10 (2) 8 (1)

kHƒÂZkMV~̂VÅ®ZŠƒCì 10 Zq-MVÆŠZ½iZz-V»ù·ZkÆ{gYiZz-V» .30

8 (4) 22 (3) 12 (2) 10 (1)

qç]e^l

1-1 2-2 3-3 4-4 5-2 6-1 7-2 8-1 9-1 10-3

11-2 12-4 13-4 14-3 15-2 16-2 17-4 18-3 19-4 20-3

21-1 22-2 23-2 24-2 25-1 26-4 27-4 28-3 29-2 30-3
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(Data Applications) !!!!šššš‹‹‹‹5555ééééGGGG]]]]»»»»ZZZZÖÖÖÖgggg .11

äÑgc*]Æ].h+ÃtÃZY¤/HX Sir Ronald Fisher (1890 - 1962) /
Ô)®)È~Zz!š‹5éG]Æ=ôÐmgBbìÑgc*]BCìX Collecting gc*èÅz{�ác�ù· /

Z#zZuÆsV~ZEwHYñÂÑgc*]Zq-*yÃªCÙ™}ÏZzgZ#�gÀZEwHYñÂz{Ñgc*C /
§hVÅ‚bœÃc*]Zzg§jÅeö»»x™}ÏX

Z#�gLL¦óó‚b~ZEwÅYñÂÑgc*]�gpŠ!š‹5éG]Å§sZ�ág{™D�)°Š~¼(Zq-!*‡°{ /
îg6,D£œÆac*�gÅ`ÆËÌyZy�X
®ZŠ~].zwc*®ZŠ~„Z¤/!š‹5éG]Åoƒ§jÐ)®)È~ÅYñZzg].zwÅ̂~7HYñÂ /

ZÐ®ZŠ~].zwc*®ZŠ~„ë�X
Z#t!š‹5éG]Ã®ZŠ~].zw~7HYñÂZâYÅ®ZŠ)Šg,(Ëºm)®)~ (frequency) ®ZŠ /

ªCÙÅYñÂtZk)®)Å®ZŠBCìX
XCÙ)®)ÅZ’Zðc*Z!òŠgzVÃZk)®)ÆF,KMzZg¬uc*Zz6,~uë�X )�u /

XË)®)ÅZz6,~uZzgZkÆˆÅ)®)Å¬u»Zz‰Zk)®)ÅZz6,~uuBCìX )®)Åuu, /
Zq-)®)ÅZz6,~uuZkÆẑZà)®)Å¬uuƒYCìX

XË)®)ÅZz6,~uuZzg¬uu»
ÛtLLz9)®)óóc*LL)®)Å�#ÖóóB@*ìXc*ŠzáZF, z9)®) /
)oVÅ¬c*Zz6,~uc*uuzV»
Ûtz})®)B@*ìX

óóB@*ìX Range X!š‹5éG]ÆZWF,+ZzgZ�F,+ZñzV»
ÛtLLÝ Ý /
XZq-®ZŠ~„~Z’ZYÐË)®)ÅZz6,~uuJ-ÅŠgzVÅ®ZŠÁF,Šð®ZŠë�X ÁF,Šð®ZŠ /

XZq-®ZŠ„ÅMy~)®)ÐZq-ºm)®)Å¬uuJ-ZâYÅ®ZŠÃic*Š{F,ŠðÅ ic*Š{F,Šð®ZŠ /
®ZŠë�X

XZ+„�)oVÅ¬uuzVZzgZyÆic*Š{F,Šð®ZŠÃªCÙ™Cìic*Š{F,Šð®ZŠÅ ic*Š{F,Šð®ZŠÅ„ /
ìX „BC

"g6,1Yñ "gZzgZyÆpÐø®ZŠzVÃ X®ZŠ~„Æ_.Z¤/)oVÆœ°uzŠÃ 4h4ð XH¤/Zx /
Zzĝ~|lQYNÂZ+̂4h4ð XH¤/ZxBCìX

X®ZŠ~„Æ)oVÅzVŠgzVZzgpÐø®ZŠzVÃªCÙ™äzZáÕoÃF,½»½6, ®ZŠ~MVc*®ZŠÈ /
$©Œé
EGc*YñZzgZyÕoÃèo�Ð5c*YñÂqÝƒäzZà̂®ZŠ~MVBCìX
Z¤/ZyÕoÃûZgÈÅæŠÐ5c*YñÂqÝƒäzZà̂®ZŠ~ÈBCìX /

X®ZŠ~„Å)oVÅuuzVZzgZyÆpÐøŠð®ZŠÃªCÙ™äzZáÕoÃZq-F,½»½6, Šð®ZŠ~È /
$‹¨é
EGc*YñZzgZyÃZq-ûZgÈÐ5c*YñÂqÝƒäzZà̂Šð®ZŠ~ÈBCìX

)oVÅZz6,~uuzVZzgZyÆpÐøÁF,Šð®ZŠÐqÝƒäzZà̂ÁF,Šð®ZŠ~ÈBCìX /
)oVÅ¬uuzVZzgZyÆpÐøic*Š{F,Šð®ZŠÐqÝƒäzZà̂ic*Š{F,Šð®ZŠÈBCìX
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£/Z:¬]Æa¦”{¬]Ã!š‹5éG]ë�X (1

!š‹5éG]ÃZ°ZŠzÑgÆ´z{F§jÐªCÙHY@*ìX‰¦k,~ZÖgó!*g¤/Zsó4h4ð XH¤/Zxz){ (2

ì B@* (Pictograph) Z°ZŠÅ̂~Š�‰!š‹5éG]Ã¦k,zV)ZDw(Æfg=7™**¦k,~ZÖg (3

Z°ZŠÅ̂~Š�‰!š‹5éG]Ã!*g)l(~7™**!*g¤/ZsB@*ìX (4

!*g¤/Zs!k3‹5Òð
G

GV6,Œƒ@*ìX (5

!*g¤/ZsÆa�ŠzèoZq-Šzu}6,ÀŠzZgQYD�Zy~Zq-ZÌ!âƒ@*ìZzgŠzuZZ|âX (6

"gB@*ìX - "gB@*ìZzgZ|â - ZÌ!â (7

!*g¤/Zs6,!*gÅahZ×V)z~ƒC�X (8

Šz|!*gÆŠgxy{àahZð)z~ƒCìX (9

!š‹5éG]ÆZWF,+ZzgZ�F,+
ÛtÃÝë�X (10

°ŠzVÅ̂~eðÃqÝ™ÆóqÝ”{eðÃ)®)È~™**óŒ**ó‹t™**óZkÆfg=5!*ÂVÃ (11

¥x™**Ñgc*]B@*ìX
·úVÆb~„”{ŠZ],{©¤/Zsc*©̂B@*ìX (12

©¤/ZsÃiZzc*ðc*ŠZ],~¤/ZsÌë�X (13

6,Œƒ@*ìX ©ŠZ],{ (14

©¤/Zs~bz~{ÆŠgZ¥x™**ƒÂtŸ‚ZEw™,ÐX (15

bz~{Å¢g   x = ËÌbz~zÆŠgZ
ÀŠg           

ÐZ~.HŠHìXTÅ Statistik c*-**ãÂ "Stata" c*Z¤ß~Â "Status" ÂÑgc*]ÑHÂó (16

ÆWD�X "Political State"p

)®)ÃŠzZ°ZŠÐªCÙHY@*ìª°ŠZkÅ¬uZzgŠzuZ°ŠZkÅZz6,~uB@*ìX (17

ZkÅZz6,~uìX '9' ó¬uZzg 0~L 0-9 )®) (18

ŠzáZF,)oVÅ¬u~Zz6,~u»
Ûtz9)®)c*)®)ÅMðB@*ìX (19

ic*Š{F,Šð®ZŠÅ„ (ii)  ÁF,Šð®ZŠÅ„Zzg (i) Šð®ZŠÅ„Šz§bÅƒCì (20

ÁF,Šð®ZŠÅ„:Zq-®ZŠ~„ÅZ’ZYÐZq-ºm)®)ÅZz6,~uuJ-ZâYÅ®ZŠÁF,Šð (21

®ZŠBCìX

ic*Š{F,Šð®ZŠÅ„:Zq-®ZŠ~„ÅWy~)®)ÐZq-ºm)®)Å¬uuJ-ZâYÅ®ZŠ (22

ic*Š{F,Šð®ZŠBCìX

"g6,®ZŠÃ¢8ƒÇX "g6,)oVÅzVŠgZzg ®ZŠ~MVrÆa (23
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ìX ŠgzVÃùŠ~F,KMc*4,zàF,KM~Šc*YñÂZkF,KMÅŠgxãŠgzT6BC Z¤/{x!š‹5éG]Å (24

¤/z„!š‹5éG]ÆZz‰¥x™äÆatŸ‚ZEwƒÇX (25

zT6¥x™äÆatŸ‚ZEwƒÇX  (26

˜V ®Š~ªCÙ™Š{!š‹5éG]»c�¥x™ä»Ÿ‚: (27

Zzg

Zz‰ˆÔózT6Zzgc�~�Š!ģ0*c*Y@*ìZkÃfsÆŸÆÐªCÙHY@*ìX (28

Zz‰ˆÔ - c�  = 3 Zz‰ˆÔ( - )zT6  

)c*(

c� = 3 x zT6 - 2 x Zz‰
!š‹5éG]~x@{�!*g!*gzZµƒ@*ìc*ZWF,+®Šg‚rìc�B@*ìX (29

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
�X ©ZDw~0*ñYD -1

ŠZ],} (4) ·q (3) %Ã (2) [ (1)

Å¬uuìX z){)È�)®) , , -2

10.5 (4) 20 (3) 10 (2) 11 (1)

,»ÝìX 20,18,37,42,3,12,15,26 ŠgzV -3

6 (4) 39 (3) 42 (2) 3 (1)

4h4ð XH¤/Zx~lÅahZðªCÙ™CìX -4

)oVÅ®ZŠ (4) )®)Å®ZŠ (3) )®) (2) z9)®) (1)

ÅZz6,~uƒÏX ƒÂ)®)  z9)®) -5

10 (4) 11.5 (3) 10.5 (2) 9.5 (1)

zZVz¯C�X _____ ƒÂZkÃªCÙ™äzZàŠg,À!š‹5éG]»  Z¤/Ë©̂~·q»iZzt -6

3/2  (4)     1/2  (3) 3/4  (2) 4/3 (1)

CYÆZziZyú¤/Zx~Šg`G‰�Zz‰¥xÙX 8 fs~ -7

45,38,5,42.4,44.3,35.8,39.1,41.5,39.4

40.15  (4) 40.75 (3) 40.5 (2) 40 (1)
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~¦HYñÂZk§bqÝƒä 1 Ð¢[Šc*YñCÙZq-³~ 3 ìZ¤/CÙZq-x@{Ã 9 Zq-!š‹5éG]»Zz‰ -8

zZá6x@Z]»Zz‰¥xÙX
29  (4) 25 (3) 28 (2) 26 (1)

Šg`HŠHƒÂ9Zz‰ƒÇX 32 ÆOñ 23 ìZ¤/tÐZq-x@{Ã 16.3 x@Z]»Zz‰ 10 -9

15.8  (4) 15.9 (3) 15.7 (2) 15.4 (1)

Šg`HŠHÂ9Zz‰ƒÇX -15 ÆOñ 15 ìXZ¤/tÐZq-x@{Ã 12.5 x@Z]»Zz‰ 20 -10

18  (4) 16 (3) 14 (2) 12 (1)

Ã{g`™Šc*YYÂ!*¹x@Z]»Zz‰ƒÇX 15 ìZ¤/Zq-x@{ 7.5 x@Z]»Zz‰ 11 -11

17.9  (4) 17.7 (3) 17.5 (2) 15.7 (1)

Zz‰ˆÔzT6Zzgc�~Š!ģHƒÇX -12

Mode = 2 Mean - 3 Median (2) Mode = 3 Mean - 2 Median (1)

Mode = 3 Mean + 2 Median  (4) Mode = 3 Median - 2 Mean (3)

u)z~ƒÂX!š‹5éG]u 6 �Z¤/Zz‰zT6CÙZq- óZzg ó Zq-)¤/z„!š‹5éG]ux@Z] -13

x@Z]HƒfX

1,2,3  (4) 6,8,10 (3) 4,6,8 (2) 2,4,6 (1)

ÅŠg ìÂ 5 Z¤/!š‹5éG]»zT6 �˜V Ë!š‹5éG]Æx@Z] -14

20  (4) 16 (3) 15 (2) 18 (1)

�X!š‹5éG]»c�¥xÙX 73.9 Zzg 72.5 Zq-cC¤/z„!š‹5éG]ÆZz‰ZzgzT6F,KMzZg -15

77.7  (4) 76.7 (3) 76.5 (2) 75.7 (1)

Š~ŠHìX!š‹5éG]ÆZz‰ZzgzT6 �XZzg Zzg ó Zq-)¤/z„!š‹5éG]ux@Z] -16

ÅŠg,X Zzg óƒÂ �Zzg 20 Zzg 30 F,KMzZg

20,30,60  (4) 10,20,60 (3) 20,40,60   (2)10,20,30  (1)

!š‹5éG]»Zz‰HƒÇTÆx@Z] -17

  (4) (3) (2) (1)

ÅŠg¥xÙX ƒ8 Z¤/!š‹5éG]»zT6 ì˜V Zzg ¾!š‹5éG]Æx@Z] -18

30  (4) 28 (3) 24 (2) 18 (1)

ª—~ÆlÐªCÙƒZkÅŠg 4.7 Z»ÇVÆe:6,sYCìÂZq-Šg� 20 =ª1 Z#Zq-!*ĝ -19

49  (4) 94 (3) 84 (2) 74 (1)
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!*gZDw~Óx!*gÆ)z~ƒD�X -20

Zqð   (4) gÕ (3) ahZ×V (2) îw (1)

©̂~Z·qÆiZz-V»ù·ƒ@*ìX -21

  (4) (3) (2) (1)

gz&4/õ F
J
GX@*ìÂ©̂Y™äzZá·q»%œ/~izZtìX 100 gzkVÐ 2000 Z¤/Zq-¿ZkÅÀWæã -22

  (4) (3) (2) (1)

Z»ÇV»ªCÙ™äzZá 35 ªìXZÏ!*ĝ~ 10 Z»ÇVÃªCÙ™äzZál»îw 150 Zq-!*ĝ~ -23

l»îwƒÇX

7  (4) 5 (3) (2) (1)

ƒVÂŠ}·q»iZztƒÇX Zzg Zq-©̂»·q�XZ¤/Šz·qÆiZzb -24

  (4) (3) (2) (1)

»z9)®) 1-10 )®) -25

5.5  (4) 9 (3) 10 (2) 1 (1)

Å¬uuìX 11-20 )oV~)®) 1-10, 11-20,21-30 -26

10.5  (4) 20 (3) 10 (2) 1 (1)

)oV~Zy»z9)®)ìX 1-8, 9-16,17-24 ______ Zq-®Š~„~ -27

3  (4) 7 (3) 9 (2) 8 (1)

ÅZz6,~ªuìX 1-10 )oV~ 1-10, 11-20 _______ Zq-®Š~„~ -28

10  (4) 11.5 (3) 42 (2) 9.5 (1)

»ÝìX 20,18,37,42,3,12,15,26 ŠgzV -29

6  (4) 39 (3) 42 (2) 3 (1)

4h4ð XH¤/Zx~lÅaN*ðªCÙ™CìX -30

)®)Å®ZŠ   (4) )oVÅ®ZŠ (3) )®)ÅzVŠg (2) z9)®) (1)

Zq-4h4ð XH¤/Zx~ -31

ÓxlÆîw)z~ƒD� (2) ÓxlÅahZ×V)z~ƒC� (1)

CÙl»îwZzgZkÅahZðÚƒ~ƒD�   (4) ÓxlÆîwZzgahZ×V)z~ƒC� (3)

ZEwGYD�X ______ Zq-®Š~MV~ -32

)oVÆZ!òÕoZzg®Š (2) )oVÅzVŠg,Zzg®Š (1)

)oVÅ¬uu,óic*Š{F,Šð®Š   (4) )oVÅZz6,~uu,ÁF,Šð®Š (3)
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)¤/z„!š‹5éG]»zT6ìX -33

¤tì²x@Z]ÃùŠ~F,KMc*4,zàF,KM~–Yñ n ~x@{ÅŠgZ¤/ (1)

¤t{²x@Z]ÃùŠ~F,KMc*4,zwF,KM~–Yñ z,x@{ÅŠgZ¤/ (2)

¤tì²x@Z]ÃùŠ~F,KMc*4,zàF,KM~–Yñ z,x@{ÅŠgZ¤/ (3)

¤tì²x@Z]ÃùŠ~F,KMc*4,zàF,KM~–Yñ z,x@{ÅŠgZ¤/   (4)

)¤/z„!š‹5éG]»zT6ìX -34

[ z,x@{ÅŠg + z,x@{ÅŠg ]A$ ñìZzg Z¤/(1)

[ z,x@{ÅŠg   + Šg  z,x@{Å ]A$ ñìZzg Z¤/(2)

[ z,x@{ÅŠg   + Šg  z,x@{Å ]A$ ñìZzg Z¤/(3)

  [  Šg  z,x@{Å ]A$ ñìZzg Z¤/  (4)

KEY
1 - 3 2 - 4 3 - 3 4 - 1 5 - 2 6 - 2 7 - 3 8 - 2 9 - 1 1 0 - 2

1 1 - 3 1 2 - 3 1 3 - 2 1 4 - 2 1 5 - 3 1 6 - 3 1 7 - 3 1 8 - 2 1 9 - 3 2 0 - *

2 1 - * 2 2 - * 2 3 - * 2 4 - * 2 5 - * 2 6 - * 2 7 - * 2 8 - * 2 9 - * 3 0 - *

3 1 - * 3 2 - * 3 3 - * 3 4 - *

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
!š‹5éG]»¦k,zVÆfg=ZÖgB@*ìX (1

Histogram (4) Piegraph (3) Bargraph (2)   Pictograph (1)

£/Z:¬]Æa¦”{¬]BC�X (2

Zy~ÐÃð7 (4) @Zc*] (3) !š‹5éG] (2) Ñgc*] (1)

)z~ƒD�X ____ !*g¤/Zs~Óx!*gÆ (3

2 Zzg: 1: (4) ŠzâV 2 Zzg 1 (3) ahZ×V (2) M×V (1)

ª___= W!*Š~ 15,000 W!*Š~óA$ 1000 = ª1 Z¤/ (4

20 (4) 15 (3) 12 (2) 10 (1)

»ÝƒÇX 22ó18ó25ó15ó12ó10 Z°ZŠ (5

15 (4) 12 (3) 10 (2) 25 (1)

LL!*!*ñÑgc*]óó¹Y@*ìX (6

EH (4) ugz**®d (3) 8XÏX&<Õä Xâ' (2) ÏXWgXgZƒ (1)
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»Z³ZiŠc*ŠHåX "Father of Statistics in India" (7

gZâ” (4) ugz**®d (3) 8XÏX&<Õä Xâ' (2) ÏXWgXgZƒ (1)

!*g¤/ZsZDw~eðÅ©ªCÙÅYC�X (8

ŠZ],zV (4) !5Ò5é
II] (3)

!k3‹5Õä
G

G] (2) %Ã (1)

ª____= ZÖpÆa 9 ZÖpÂ 5 = ª1 Z¤/ (9

ª2 (4) ª1.8 (3) ª1.1 (2) ª1.2 (1)

©¤/ZsŒƒ@*ìX (10

ŠZ],} (4) %Ã (3) †] (2)
!k3‹5Õä

G
G] (1)

Ñgc*]Æ½~pWD�X (11

Zy~ÐÃð7   (4) Political State (3) Ñg™** (2) S (1)

zZVzƒC�X ____ ƒÂZkÃªCÙ™äzZàŠg,À!‹š5éG]» Z¤/Ë©̂~·q»iZzt (12

Zq-aåð (4) &aåð (3) Šzäð (2) Zq-äð (1)

gz9X@*ìÂ©~YÃeäzZá·q»%œ/~ 100 gzkV~Ð 2000 Z¤/Zq-¿ZkÅÀWæã (13

iZztìX

ƒVÂŠ}·q»iZztƒÇX Zzg ·q�Z¤/Šz·qÆizZb 3 Zq-©̂~  (14

(4) (3) (2) (1)

!*ĝ~lÐªCÙ™Š{ŠgZkÆpÐƒƒCìX (15

Zq© (4) gK (3) ²n (2) îw (1)

BC�X 20-29ó10-19ó0-9 )È (16

uu~ (4) )®)È~ (3) {gY (2) ŠZ½ (1)

BC�X 20-30ó10-20ó0-10 )È (17

uu~ (4) )®)È~ (3) {gY (2) ŠZ½ (1)

�Zy»z9)®)ƒÇX .......17-24ó9-16ó1-8 Zq-®ZŠ~„~)È (18

8 (4) 9 (3) 7 (2) 3 (1)

4h4ð XH¤/Zx~0*ñYD�X (19

%Ã (4) !5Ò5é
II] (3) l (2) ·q (1)

4h4ð XH¤/Zx~lÅahZðªCÙ™CìX (20

È (4) z9)®) (3) )®)Å®ZŠ (2) )®)ÅzVŠg (1)
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Zq-4h4ð XH¤/Zx~X (21

ÓxlÆîw)z~ƒD� (2) ÓxlÅahZ×V)z~ƒC� (1)

ƒD� CÙl»îwZzgZkÅahZðÚƒ~ (4) ÓxlÆîwZzgahZ×V)z~ƒD� (3)

Zq-®ZŠ~MV~ZEwKYD�X (22

)oVÆZ!òÕoZzg®ZŠ (2) )oVÅzVŠg,Zzg®ZŠ (1)

)oVÅ¬uuzVóic*Š{F,Šð®ZŠ (4) )oVHz6,~uu,óÁF,Šð®ZŠ (3)

ÁF,Šð®ZŠÃ¯äÆaZEwKYD�X (23

)oVÅ¬uu,óŠð®ZŠ (2) )oVÅZz6,~uu,óŠð®ZŠ (1)

)oVÅZz6,~uu,óÁF,Šð®ZŠ (4) YoVÅzVŠg,óŠð®ZŠ (3)

ÅzVŠgìX 1-10 )®) (24

4 (4) 5.5 (3) 11 (2) 5 (1)

?_____ %ûzZµƒDƒVÂZz‰ˆÔ 1 Zzg 5ó2ó4 F,KMzZg 3 Zzg 8ó4ó6 Z¤/ (25

6.25 (4) .625 (3) 62.5 (2) 7.25 (1)

»Zz‰ˆÔƒÇ?  (26

(4) (3) (2) (1)

»zT6ƒÇX  (27

(4) (3) (2) (1)

»c�ƒÇX Z°ZŠ (28

8 (4) 4 (3) 5 (2) 9 (1)

¥x™ä~ZEwƒCìX ____ )®)ÅzVŠg (29

Zy~ÐÃð7 (4) c� (3) zT6 (2) Zz‰ˆÔ (1)

ÅŠgƒÏX ƒÂ »Zz‰  (30

14 (4) 13 (3) 19 (2) 18 (1)

ƒÂc�ƒÇX 38 ZzgzT6 39 Zq-Š�ƒñ!š‹5éG]ÆaZz‰ (31

140 (4) 40 (3) 136 (2) 36 (1)

»Zz‰ˆÔƒÇX ó ó (32

2 (4) (3) (2) 3 (1)
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B@*ìX ___ z9)®)ÆZWZzgZ�uuzV»
Ût (33

c� (4) Ý (3) )®)ÅZz6,~u (2) )®)Å¬Šg (1)

ìX ____ ÅzVŠg 10-19 )®) (34

14.5 (4) 15 (3) 19 (2) 10 (1)

!š‹5éG]ÅŠgzÈ~™Æ¥§iÐZkÅS:]ÃeäzZà‚bÃ¹Y@*ìX   (35

DZyY (4) Ñgc*] (3) ææ~ (2) ¥ææ~ (1)

!š‹5éG]Ãz9)®)~„™ÆCÙ)®)ÆZ°ZŠÃeäzZá].zwÃ¹Y@*ìX (36

®Š~„ (4) Z°ZŠ~].zw (3) ®~].zw (2)
$©o-+ö

GG
G].zw (1)

z9)®)ƒ@*ìX (37

7 Zy~Ãð (4) Šz)oVÆ®ZŠ»
Ût (3) Šz|¬uzV»
Ût (2) Šz|)oV»
Ût (1)

)¤/z„!š‹5éG]~ƒÐ(,~ŠgZzgƒÐgKŠg»
ÛtB@*ìX (38

uzŠ (4) 
ÛtuzŠ (3) ´‘ (2) Ý (1)

!š‹5éG]ÆpÐƒMÇVÃá™¯ñYäzZw
!k3‹5Ò3ð

G
GGVÃÃ̈K¤/Zsë�X (39

®Š~È (4) !*g¤/Zs (3) ®Š~¤/Zs (2) 0*ð¤/Zs (1)

zVÕoZzǵ®ŠÐ“WzZáÕoÃ5äzZà¤/ZsƒÏX (40

®Š~È / ÁF,ù¦ (4) ®Š~MV (3) !*g¤/Zs (2) 4h4ð XH¤/Zx (1)

¤/z„!š‹5éG]»Zz‰ˆÔ¥x™ä»Ÿ‚ìX (41

(4) (3) (2) (1)

4h4ð XH¤/Zx~lÅahZð̈™CìX  (42

)®)ÅzVŠg (4) z9)®) (3) )oVÅ®ZŠ (2) )®)»®Š (1)

ÅzVŠg 1-10 )®) (43

5.5 (4) 15.5 (3) 11 (2) 3.5 (1)

»Zz‰ˆÔ 7, 6, 5, 9, 8, 0, 7 Z°ZŠ (44

6 (4) -8 (3) 8 (2) -6 (1)

4h4ð XH¤/ZxÃªCÙHY@*ìX (45

%, (4) !5Ò5é
II

] (3) l6, (2) 1 (1)

»zT6ƒÇX 2,3,3,10,7,9,6 o (46

6 (4) 10 (3) 9 (2) 7 (1)
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zT6¥x™ä»Ÿ‚ (47

(2) (1)

(4) (3)

c�Ã´#ÖÐªCÙHY@*ìX  (48

(4) (3) (2) (1)

»c�ƒÇX 9,8,7,7,6,6,8,3,6,4 !š‹5éG] (49

7 (4) 6 (3) 8 (2) 9 (1)

)®)ÅzVŠg¥x™ä~ZEwÅYCìX (50

ëg_5Àö
IGY

(4) zT6 (3) c� (2) Zz‰ˆÔ (1)

Zz‰zT6Zzgc�~Š!ģ (51

(2) 3 x zT6  - 2 x Zz‰ (1)

Zy~ÐÃð7 (4) 2 x Zz‰ - 3 zT6  (3)

)¤/z„!š‹5éG]»Zz‰ˆÔƒÇX (52

(4) (3) (2) (1)

¤/z„!š‹5éG]»c� (53

(2) (1)

(4) (3)

ŠgzVÅùŠ~c*4,zàF,KM~Šc*YñÂZkÅF,KMŠgxãŠgBCìX Z¤/{x!š‹5éG]Å (54

Zz‰ˆÔ (4) zT6 (3) c� (2) Šgx: (1)

A$c�ƒÇX 25 ZzgzT6 36 Zq-Š�ƒñ!š‹5éG]cZz‰ˆÔ (55

-2 (4) 2 (3) 3 (2) -3 (1)

ÅŠgƒÏX p ìÂ p »Zz‰8k5éEt 9,11,13,p,18,19 (56

13 (4) 9 (3) 8 (2) 10 (1)
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C = 5 óf = 35 óF = 41 óI = 69.5 Zzg N = 100 zT6HƒÇ² (57

(4) (3) (2) (1)

ó ó ó ó c�HƒÇ² (58

45.91 (4) 45.99 (3) 45.909 (2) 45 (1)

qç]e^l

1-1 2-2 3-1 4-3 5-4 6-3 7-2 8-2 9-3

10-2 11-3 12-4 13-4 14-1 15-1 16-1 17-2 18-4 19-2

20-3 21-1 22-1 23-4 24-3 25-4 26-2 27-2 28-3 29-1

30-4 31-2 32-2 33-3 34-4 35-3 36-2 37-2 38-3 39-3

40-3 41-2 42-3 43-4 44-4 45-2 46-4 47-1 48-3 49-3

50-1 51-1 52-2 53-1 54-3 55-2 56-2 57-1 58-2

ZZZZzzzz‰‰‰‰ˆ̂̂̂ÔÔÔÔÅÅÅÅPPPPppppÒÒÒÒVVVV
Zz‰ˆÔÓx!š‹5éG]ÅZq-úÒ{ŠgìX /
!š‹5éG]~Zz‰ˆÔ»Z®gx@Z]Å®ZŠZzgCÙZq-x@}ÅŠg6,ƒ@*ìX /

t»ŠZzgÓxx@Z]6,«ƒ@*ìX /

Z¤/!š‹5éG]ÆÓxx@Z]ÃË{m°ŠÐ(,Jc*c*]c*Y@*ìÂZz‰ÌZÚ„(,kc*QQìX /

Z¤/!š‹5éG]ÆÓxx@Z]ÃË{m°ŠÐ¢[c*„HY@*ìA$Zz‰ÌZÏ°ŠÐ¢[c*„ƒ@*ìX /

ZZZZZZZZ°°°°§§§§iiiiÐÐÐÐZZZZzzzz‰‰‰‰ˆ̂̂̂ÔÔÔÔ

�XZ#åä¹�%ˆ[ÆZz‰»Z0+Zi{Î�A$& 27 ó21 ó15ó10 ó7 x@} 5 Zq-!š‹5éG]~ /

CYZg”ó)ZzgZÜäZk§b�Z[Šc*X

Zg”Z0+Zi{Î@*ì�tƒÐgKZzgƒÐ(,~ŠgÆ!*ÇŠgxy»°ŠìX /

ìX 17 Z0+Zi{Î@*ì�!š‹5éG]Ã)ùŠ~c*4,zà(F,KM~™6,tŠgxã°Š /

ZÜäÓx�Z!*]Z°ZŠÃ¦HZzgZyÅ]®ZŠÐ„HX /

Ð̈™D�XM�Z[ëYTÐ�Zy> "A" ëZyÓx�Z!*]ÃLLGz£Zz‰óóc*LL>Zz‰óóë�Zzg /

�Z!*]~Ã̈K�Z[Zz‰Æ',Z',ìX

A = 17 Zg”»Gz£Zz‰ˆÔ :1 XXXX

x@Z]»Zz‰ˆÔ
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ÐZZsÅ̂~–YñA$ "A" Z¤/Zq-x@}ÃGz£

ZZs»Zz‰   Gz£+ = ®ZZz‰ˆÔ

A = 15 Z)»Gz£Zz‰ˆÔ :2 XXXX

x@Z]»Zz‰ˆÔ        

ZZsÅ̂~

A = 16 ZÜ»Gz£Zz‰ˆÔ :3 XXXX

x@Z]»Zz‰ˆÔ        

ZZsÅ̂~

Zz6,ÅVßVÐt!*]zZãƒCì�Gz£Zz‰ˆÔóÇZz‰ˆÔ0YCìZ¤/Óxx@Z]ÆZZs»

ƒX '0' ù·)c*Zz‰(#

ëZk¿ÅYõÃ!š‹5éG]ÆZz‰ˆÔ¥x™äÆaÌZEw™Mh�X

Òy™Š{YVÐtU*"$ƒ@*ì�Zz‰ˆÔÃGz£Zz‰ZzgÓxx@Z]ÆZZsÆfg=¥xHYYìX

Zz‰ˆÔ = ZZs»Zz‰+Gz£Zz‰

= ZZs»ù·&x@Z]Å®ZŠ+Gz£Zz‰
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bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
!*izŠc*ŠH©¤/ZsZq-{0+ZyÆZq-â{ÆŠzgZy

ZZâYÆZyZY]YÃe@*ìX
zZÑ·qY 60o gz[ƒA$ 36,000/- Z¤/Zq-¿ÅÀMæã (1

ÃªCÙ™@*ìA$YƒÏ
Ãð7 (4) 6,000 (3) 12,000 (2) 8000 (1)

iZztzZÑ·q½6,G‰ZyZY]ÃªCÙ™@*ìA$tg¶ƒÏ 1200 (2

18,000 (4) 6,000 (3) 12,000 (2) 8000 (1)

iZztzZÑ·qyÆ»ŠZyZY]ÃªCÙ™@*ìA$tg¶ì 900 (3

12000 (4) 4000 (3) 5000 (2) 9000 (1)

iZztzZÑ·qì 600 Z¤/ÀZyZY]Åg¶HƒÏZ#�Y»iZzt (4

36,000 (4) 30,000 (3) 35,000 (2) 20,000 (1)

ÁŠzâV·úVÆù·ÀMæãÛZyZY]ÃªCÙ™@*ì (5

Ãð7 (4) (3) (2) (A

qç]e^l

1-3 2-2 3-1 4-3 5-3

gz[Š~ˆìX 72,000/- ©¤/Zs~qÅÀMæã
gz[h6,ya™@*ì 22,000/- Z¤/q (1

Ãª°™@*ì Letter A$·q~tZk
A (2) B (A

F (4) E (3)

gz[ƒA$tZk·qÃªCÙ™@*ì 6,000/- Z¤/q»ðzw6,ya (2

Ãð7 (4) D (3) E (2) F (1)

ƒÇ _____ ƒA$(=ç GXEZzt 14,000/- Z¤/Zjw'Æîg6,ya (3

700 (4) 400 (3) 600 (2) 300 (1)

tì Letter gz[ìA$Zk·qÃªCÙ™äzZÑ 10,000/- Z¤/ÀzV6,HŠHya (4

A (4) E (3) D (2) C (1)

ƒÏ _______ ªCÙ™äzZá·úVÆg¶Ã¦™ä6,t 600 Zzg 400 (5

72,000 (4) 30,000 (3) 20,000 (2) 10,000 (1)

qç]e^l

1-2 2-1 3-4 4-1 5-2
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bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ÑÑÑÑggggcccc****]]]]

!š‹5éG]»¦k,zVÆfg=ZÖgB@*ì .1

Histograph (4) Piegraph (3) Bargraph (2) Pictograph (1)

»Zz‰ˆÔƒ@*ì Zzg ó .2

(4) (3) (2) (1)

£/Z:¬]Æn¦”{¬]BC� .3

Zy~ÐÃð7 (4) @Zc*] (3) !š‹5éG] (2) Ñgc*] (1)

)z~ƒD� __________ !*g¤/Zs~Óx!*gÆ .4

2 Zzg: 1 : (4) ŠzâV 2 Zzg 1 (3) ahZ×V (2) M×V (1)

ª ________ = M!*Š~ 15,000 M!*Š~A$ 1000 =ª1 Z¤/ .5

20 (4) 15 (3) 12 (2) 10 (1)

»Ýƒ@*ì 22 ó18 ó25 ó15 ó12 ó10 Z°ZŠ .6

15 (4) 12 (3) 10 (2) 25 (1)

LL!*!*ñÑgc*]óó¹Y@*ì .7

EH (4) ugz**®d (3) 8Ï&<Õä Xâ' (2) ÏXMgXgZƒ (1)

»Z³ZiŠc*ŠH Father of Statistics in India .8

EH (4) ugz**®d (3) 8Ï&<Õä Xâ' (2) ÏXMgXgZƒ (1)

!*g¤/Zs~eðÅ©ªCÙÅYC� .9

ŠZ],} (4) !5Ò5é
II] (3) !š‹5éG] (2) %Ã (1)

ª_______ ZÖpÆn 9 ZÖpÂ 5 =ª1 Z¤/ .10

ª2 (4) ª1.8 (3) ª1.1 (2) ª1.2 (1)

©¤/ZsŒƒ@*ì .11

ŠZ],} (4) %Ã (3) †] (2) !š‹5éG] (1)

Ñgc*]Æ½~pMD� .12

Zy~ÐÃð7 (4) Political State (3) Ñg™** (2) S (1)

zZVzƒC� ______ ƒÂZkÃªCÙ™äzZàŠg,À!š‹5éG]» Z¤/Ë©̂~·q»iZzt .13

Zq-aåð (4) &äð (3) Šzäð (2) Zq-äð (1)
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gz9X@*ìÂ©~YÃeäzZÑ·q»%œ/~ 100 gz9ìT~Ðz{ 2000 Z¤/Zq-¿Å®ÿ
N

Mæã .14

iZztì
(4) (3) (2) (1)

ƒÂŠ}·q»iZztƒÇ Zzg Zq-©̂~·q�Z¤/Šz·qÆiZzb .15

(4) (3) (2) (1)

!*ĝ~lÐªCÙ™Š{ŠgZkÆpÐƒƒCì .16

Zq© (4) gK (3) ²n (2) îw (1)

BC� 20−30 ó10−20 ó0−10 )È .17

uu~ (4) )®)È~ (3) {gY (2) ŠZ½  (1)

BC� 20−30 ó10−20 ó0−10 )È .18

uu~ (4) )®)È~ (3) {gY (2) ŠZ½  (1)

' 17−24 ó9−16 ó1−8 Zq-®ZŠ~„~)È .19

8 (4) 9 (3) 7 (2) 3 (1)

4h4ð XH¤/Zx~0*ñYD� .20

%Ã (4) !5Ò5é
II] (3) l (2) ·q (1)

4h4ð XH¤/Zx~lÅahZðªCÙ™Cì .21

È (4) z9)®) (3) )®)Å®ZŠ (2) )®)ÅzVŠg (1)

Zq-4h4ð XH¤/Zx~ .22

ÓxlÆîw)z~ƒD� (2) ÓxlÅahZ×V)z~ƒC� (1)

� CÙl»îwZzgZkÅahZðÚƒ~ƒD (4) ÓxlÆîwZzgahZ×V)z~ƒD� (3)

Zq-®ZŠ~MV~ZEwGYD� .23

)oVÆZ!òÕoZzg®ZŠ (2) )oVÅzVŠgZzg®ZŠ (1)

)oVÅ¬uu,óic*Š{F,Šð®ZŠ (4) )oVÅZz6,~uu,óÁF,Šð®ZŠ (3)

ÁF,Šð®ZŠÃ!*äÆnZEwGYD� .24

)oVÅ¬uu,óŠð®Š (2) )oVÅZz6,~uu,óŠð®Š (1)

)®)ÅZz6,~uu,óÁF,Šð®Š (4) )oVÅzVŠg,óŠð®Š (3)

ÅzVŠgì 1−10 )®) .25

4 (4) 5.5 (3) 11 (2) 5 (1)
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%ûzZµƒD�ƒVÂZz‰ˆÔHƒÇ? 1 Zzg 5 ó2 ó4 F,KMzZg 3 Zzg 8 ó4 ó6 Z¤/ .26

6.25 (4) 0.625 (3) 62.5 (2) 7.25 (1)

»Zz‰ˆÔƒÇ? .27

(4) (3) (2) (1)

»zT6ƒÇ .28

(4) (3) (2) (1)

»c�ƒÇ 8 ó4 ó9 ó3 ó4 ó5 ó9 ó4 Z°ZŠ .29

8 (4) 4 (3) 5 (2) 9 (1)

¥x™ä~ZEwƒCì ______ )®)ÅzVŠg .30

Zy~ÐÃð7 (4) c� (3) zT6 (2) Zz‰ˆÔ (1)

ÅŠgƒÏ P ƒÂ P »Zz‰ 9 ó11 ó13 óP ó18 ó19 .31

14 (4) 13 (3) 19 (2) 18 (1)

ƒÂc�ƒÇ 38 zT6  Zzg 39 Zq-ŠØƒñ!š‹5éG]ÆnZz‰ .32

140 (4) 40 (3) 136 (2) 36 (1)

»Zz‰ˆÔƒÇ ó ó .33

2 (4) a + 1 (3) a (2) 3 (1)

z9)®)ÆZWZzgZ�F,+uuzV»�ÛtB@*ì .34

c� (4) Ý (3) )®)ÅZz6,~u (2) )®)Å¬u (1)

ÅzVŠgì 10−19 )®) .35

14.5 (4) 15 (3) 19 (2) 10 (1)

!š‹5éG]ÅŠgzÈ~™Æ¥§iÐZkÅS:]ÃeäzZà‚bÃ¹Y@*ì .36

DZyY (4) Ñgc*] (3) ææ~ (2) ¥ææ~ (1)

!š‹5éG]Ãz9)®)~„™ÆCÙ)®)ÆZ°ZŠÃeäzZÑ].zwÃ¹Y@*ì .37

®Š~„ (4) Z°ZŠ~].zw (3) ®Š~].zw (2)
$©o-+ö
GG

G].zw (1)

z9)®)ƒ@*ì .38

Šz|¬].zV»�Ût (2) Šz|)oV»�Ût (1)

Zy~ÐÃð7 (4) Šz)oVÆ®ZŠ»�Ût (3)
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)¤/z„!š‹5éG]~ƒÐ(,~ŠgZzgƒÐgKŠg»�ÛtB@*ì .39

uzŠ (4) �ÛtuzŠ (3) ´‘ (2) Ý (1)

!š‹5éG]ÆpÐƒMÇVÃá™¯ñYäzZà!k3‹5Òð
G

GVÃÃ̈K¤/Zsë� .40

È (4) !*g¤/Zs (3) ®Š~¤/Zs (2) 0*ð¤/Zs (1)

zVÕoZzg|®ŠÐ“WzZáÕoÃ5äzZà¤/ZsBCì .41

ÁF,ù¦&®Š~È (4) ®Š~MV (3) !*g¤/Zs (2) 4h4ð XH¤/Zx (1)

¤/z„!š‹5éG]»Zz‰ˆÔ¥x™ä»Ÿ‚ì .42

(4) (3) (2) (1)

4h4ð XH¤/Zx~lÅahZðªCÙ™Cì .43

)®)ÅzVŠg (4) z9)®) (3) )oVÅ®ZŠ (2) )®)»®Š (1)

ÅzVŠg? 1−10 )®) .44

5.5 (4) 15.5 (3) 11 (2) 3.5 (1)

»Zz‰ˆÔ? 7 ó6 ó5 ó9 ó8 ó0 ó7 Z°ZŠ .45

6 (4) −8(3) 8 (2) −6 (1)

4h4ð XH¤/ZxÃªCÙHY@*ì .46

%, (4) !5Ò5é
II

] (3) l6, (2) 1 (1)

»zT6ƒ@*ì? 2 ó3 ó3 ó10 ó7 ó9 ó6 o .47

6 (4) 10 (3) 9 (2) 7 (1)

zT6¥x™ä»Ÿ‚? .48

(2) (1)

(4) (3)

c�ÃZk´#ÖÐªCÙHY@*ì .49

(4) (3) (2) (1)

»c�ƒÇ 9 ó8 ó7 ó7 ó6 ó6 ó8 ó3 ó6 ó4 !š‹5éG] .50

7 (4) 6 (3) 8 (2) 9 (1)
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)®)ÅzVŠgt¥x™äÆnZEwƒCì .51

ëg_5Àö
IGY

(4) zT6 (3) c� (2) Zz‰ˆÔ (1)

Zz‰ózT6Zzgc�ÆŠgxyģ .52

(2) 3 zT6< −2 Zz‰< (1)

Zy~ÐÃð7 (4) 2 Zz‰< −3 zT6< (3)

)¤/z„!š‹5éG]»Zz‰ˆÔƒÇ .53

(4) (3) (2) (1)

¤/z„!š‹5éG]»c� .54

(2) (1)

(4) (3)

ŠgzVÃùŠ~c*4,zàF,KM~Šc*YñÂZkÅF,KMÅŠgxãŠgBCì x Z¤/{x!š‹5éG]Å .55

Zz‰ˆÔ (4) zT6 (3) c� (2) Šgx: (1)

ƒÂc�ƒÇ 25 ZzgzT6 36 Zq-ŠØƒñ!š‹5éG]ÆnZz‰ˆÔ .56

−2 (4) 2 (3) 3 (2) (1)

ÅŠgƒÏ P ƒÂ P »Zz‰ˆÔ 9 ó11 ó13 óP ó18 ó19 .57

13 (4) 9 (3) 8 (2) 10 (1)

c = 5 Zzg f =35 ó F = 41 óL = 69.5 Zzg N = 100 zT6HƒÇZ#� .58

−69.5 (4) 89.5 (3) 78.70 (2) 70.78 (1)

Zzg ó ó c�HƒÇZ#� .59

45.91 (4) 45.99 (3) 45.909 (2) 45 (1)

Zk Zq-¤̈Dgc*è~�¶K**]qÝ™@*ìZÐ2ÌÆ¶K**]Æ].zw~¼Zk§bŠg`HŠH .60

äÄ¶K**]qÝG

12 (4) 9 (3) 8 (2) 10 (1)

ßÍVÅ(‡/Æ0¥â]Z‰™@*ìXÑgc*]~ZkÆZk¿Ã¹Y@*ì 400 çyZLî~ .61

YÎk (4) ¥â]Š™** (3) U*â~!š‹5éG] (2) Z’Zð!š‹5éG] (1)

226 CEDM / TET 2024 Paper II / Maths



_________ !š‹5éG]ÅÓxZŠZgÃZq-ºm°ŠÆ‚BZ#(,Jc*YñÂZz‰ÌZÏºm°Š~ .62

ŠzâV 2 c*1 (4) ŠzâV  2 Zzg 1 (3) tpÇ (2) (,ñÇ (1)

40 ó38 ó35 ó44 ó40ó45 ó42 Zq-{0+ZyÆZg»yZ',Z�ógæó¢ó)wó á@óxó[Zzgih+~Å/,!*nKM .63

‚wˆ¬ZyÅ/zV»Zz‰ƒÇ? 5  ƒÂ 36 Zzg

45 (4) 32 (3) 35 (2) 40 (1)

104 ìZzgegzV»Zz‰ 103 ìX&Z�F,+9°Š»Zz‰ 102 egŠØ‰9Z°ZŠ~ŠzZ�F,+9°Š»Zz‰ .64

ƒÂZy~Ð(,Z9°Štì

110 (4) 99 (3) 105 (2) 107 (1)

ÅŠgƒÏ? x ƒÂ 7.5 Z¤/fsÆ!š‹5éG]»Zz‰ .65

¶K**] 5 6 7 8 9 10

CYÅ®ZŠ 3 10 17 x 8 4

25 (4) 21 (3) 18 (2) 20 (1)

»ziy Zzg ú¤/ZxìXŠzuŠzCY 46 »ziy x ú¤/ZxìZy~ÐZq-¤̈D 40 &CY»Zz‰ziy .66

»ziyƒÇ )z~ƒÂ

32 (4) 35 (3) 40 (2) 37 (1)

fsÆ].zwÐcC)®)tì .67

Z�ÛZŠ{0+Zy 5 5−10 10−15 15−20 20−25

{0+ZyÅ®ZŠ 3 17 x 8 4

1−5 (4) 10−15 (3) 15−20 (2) 20−25 (1)

X"g6,t1YñÇ y X"gZzg x ÈÅF,®Z@*gäÆn (Ogive) ic*Š{F, .68

¬uuóZz6,~uu (4) zVŠgóŠð®Š (3) ¬uuóŠð®Š (2) Zz6,~uuóŠð®Š (1)

z9)®) 10−25 25−40 40−55 55−70 70−85 85−100 .69

®Š 3 7 6 6 6

Zz6,ŠØ‰!š‹5éG]ÐGz£Zz‰ÐZ�ZsÅŠg?

39.5 (4) 47.5 (3) 40 (2) 42 (1)

–B@*ì Xx ÈÆ$©�î EG
0»é» (Ogives) ŠzâV .70

zVŠg (4) c� (3) zT6 (2) Zz‰ˆÔ (1)
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(Probability) ªªªª((((]]]]
Âª(]ÃƒÐ¬”gs™äzZÑ .71

Pierre Simon Laplace (2) uEH (1)

Rene Discarte (4) J. Cardon (3)

ª(]~LLšµ/Š/óóB@*ì .72

#Zkã}ò (4) Zq-Zkã}ò (3) &Zkã}ò (2) ŠzZkã}ò (1)

Zq-šµ/Š/ÆÓxÂ}òÆª(]»ù·ƒ@*ì .73

4 (4) 3 (3) 2 (2) 1 (1)

**ez̧·»ªkƒ@*ì .74

(4) 2 (3) 1 (2) 0 (1)

Dz̧·»ªkƒ@*ì .75

(4) 2 (3) 1 (2) 0 (1)

~ÐZq-°Š1ŠHìZ¤/t¤t°ŠƒÂZk»ªk 20 @*1 Z°ZŠ .76

(4) (3) (2) (1)

7ì Face card øDfs~ .77

Ýx (4) gZã (3) !*Š á{ (2) Zk Ace (1)

)z~ì A$ P(E) = 0.07 Z¤/ .78

0.93 (4) 9.3 (3) 0.093 (2) 93 (1)

BZ~Ãøg}oyz*y~-xMiZŠ~oðYñÏóót]ª(]ÅZkZ˜bÐmg‚rì 15 LL .79

ÁZky (4) )z~Zky (3) ic*Š{Zky (2) D (1)

Zq-¿ZKZjR,Z6g™̂@*ìZkÆÂ}òÃª(]ÅZkZ˜bÐ�hZY@*ì .80

ÁZky (4) )z~Zky (3) ic*Š{Zky (2) D (1)

Z¤/ŠzxËjVÃÏgÏZYÑY@*ìÂÂ}òÅ®ZŠƒCì .81

4 (4) 3 (3) 2 (2) 1 (1)

Z¤/àz‰Ü&]½ð OVÃZYÑY@*ìÂÓxÂ}òÅ®ZŠƒCì .82

2 (4) 8 (3) 4 (2) 6 (1)

Zq-z̧·»Zkyåƒ@*ì .83

ÆŠgxy 2 Zzg 0 (4) ÆŠgxy 3 Zzg 2 (3) ÆŠgxy 2 Zzg 1 (2) ÆŠgxy 1 Zzg 0 (1)
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ÅZ‚k6,tƒVÐ 1000 %ûh#qÝƒ@*ìh#qÝƒäÆZk**] 455 Zq-]Âî OÃDÙZgŠiZY%6, .84

0.112 (4) 0.244 (3) 0.545 (2) 0.455 (1)

ƒÂ¯iZyÅÛA»ªkHƒÇ 0.45 N!*yZzḡiZy™–òÈ�Z¤/N!*yÆòÝ§»ªkZ¤/ .85

0.52 (4) 0.55 (3) 0.50 (2) 0.45 (1)

zZ§»ªk E + 7zZ§»ªk E = ___________ .86

0 (4) 3 (3) 2 (2) 1 (1)

7óó»ªk? E ƒÂLL P(E) = 0.05 Z¤/ .87

0.25 (4) 0.95 (3) 0.75 (2) 0.45 (1)

Zq-$~**g̃ízZáe<�Z¤/°ÜZk~Ðšµ/̃ÅízZáe<gìÂ**g̃ízZá .88

e<»ªk<

3 (4) 2 (3) 1 (2) 0 (1)

)M(Ø»ªkƒÇ? Ace Zq-Øhe6, (i) )wä@*lÆêV~ÐŠwÆ¶KyzZáíe{G .89

(4) (3) (2) (1)

ÆŠgxyzZµ°Š»ªkƒÇ 6 Zzg 2 0*µÃZq-%ûeZ%6, .90

(4) (3) (2) (1)

0*µÃZq-%ûeZ%6,GŠ°Š»ªkƒ@*ì .91

(4) (3) (2) (1)

@*lÆêVÆeƒÐÑwg8-Æ!*Š á{ÆíÃï%»ªkƒ@*ì .92

(4) (3) (2) (1)

»àt,�Z¤/Zk$Ðšµ/Zq-tZVðYñA$aç NctzV»ªk? 6 ucZzg 7 Zq-$~ .93

(4) (3) (2) (1)

@*lÆêVÆÃL~Zã»geƒD� .94

50 (4) 46 (3) 52 (2) 48 (1)

@*lÆêV~t̂BCìX .95

Red Diamond (4) Black Spade (3) Black Cluub (2) Red Heart (1)

@*lÆêV~̂BCìX .96

Red Diamond (4) Black Spade (3) Black Cluub (2) Red Heart (1)
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@*lÆêV~t̂BCìX .97

Red Diamond (4) Black Spade (3) Black Cluub (2) Red Heart (1)

@*lÆêV~t̂BCìX .98

Red Diamond (4) Black Spade (3) Black Cluub (2) Red Heart (1)

ÆüqÝƒä»ªk< 2 Z#Zq-„!*g)Y+$ŠZg0*³eZ%6,A$ÂzZu]Ð .99

(4) (3) (2) (1)

Ct,�Z¤/ZkD~Ðšµ/Zq-tZVðYñA$aç Nc 6 št,Zzg 18 uct, 12 Zq-D~ .100

7»ªkƒ@*ì

(4) 2 (3) 1 (2) (1)

qç]e^l

1-1 2-1 3-2 4-1 5-3 6-4 7-3 8-2 9-2 10-3

11-2 12-3 13-4 14-4 15-1 16-1 17-1 18-2 19-4 20-2

21-3 22-1 23-1 24-4 25-3 26-4 27-2 28-2 29-3 30-1

31-4 32-2 33-2 34-3 35-4 36-3 37-2 38-2 39-3 40-3

41-3 42-2 43-3 44-4 45-4 46-2 47-4 48-1 49-3 50-3

51-1 52-1 53-2 54-1 55-3 56-2 57-2 58-1 59-2 60-4

61-1 62-4 63-2 64-1 65-2 66-1 67-3 68-2 69-3 70-2

71-2 72-1 73-1 74-1 75-2 76-3 77-1 78-4 79-1 80-3

81-4 82-3 83-1 84-1 85-3 86-1 87-3 88-1 89-2 90-1

91-4 92-2 93-2 94-2 95-4 96-3 97-1 98-2 99-2 100-4

230 CEDM / TET 2024 Paper II / Maths



(Trigonometry) DDDD[[[[ .12

Units of Measurements of angles iZz-VÅeöÅZ»×V
iZz-VÅeöÆn&ÂxgZò�X   

_54-ö
G
GEe:)Zôm,~Âx( (1)

#e:)�ÛZúÂx( (2)

4¡~c*ŠZ],~e: (3)

ŠgZ      = Zq-‡[iZzt :Sexagesimal system
_54-ö
G
GEe:

4 

] 

¤/i+  = Zq-‡[iZzt :Centesimal system #Âx
4100 = 

]100 = 

4¢~Zq-iZztì�Û¢Æ)z~¸kÆîwÐŠZ],} :Radium measure 4¢~eö
ìX Æ%œ/6,áC
Šg�VZzg4¢~~ģ:

ŠgZ = 4¢~

ŠgZ  = 4¢~

0.01746  = àYñXZkÆ´z{ ÅŠg Z¤/  = 4¢~

4¢~½ã = 

Trignometrical Ratio Àñ

ÆÒpÐ£.Þ ó ÆÒpÐ|IìX ó qŠ{iZzt Zq-‡ìZ²ZztìXT~  

ìX »I
ózF,ìX

= £.Þ»I
zF,

= |I
zF,
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= £.Þ»I
|I

= |I
£.Þ»I

= zF,

|I
= zF,

£.Þ»I

ºmÀiZz-VÆÀÒVÅŠg,

0 1

1 0

0 1

1 0

1 2

1

:Heights & Distance ————cccc****VVVVZZZZzzzzggggÃÃÃÃ,,,,
x@{™äzZáÅWçÐ*g@*ƒZZ|âZzgWçÐË—Ã5äzZáâ»ŠgxãiZzt

—»iZzt�ÛZiB@*ìXZ¤/—WçÆ£«~—R6,ƒX (a)

—»iZztÝB@*ìXZ¤/—WçÆ£¨~¬R6,ƒX (b)

ÎÎÎÎZZZZÑÑÑÑ]]]]::::
»4¢~ƒ@*ìX (1)

(4) (3) (2) (1)
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4¢~»_54-ö
G
GEeö (2)

(4) (3) (2) (1)

4¢~Ã#eö~ªCÙ™ä6, (3)

400 g (4) 200 g (3) 500 g (2) 300 g (1)

»ìX ªìXZkÆZq-̧kÐ%œ/6,“WzZÑZq-iZzt 14 Zq-ŠZ],}»Û¢ (4)

ª16 (4) ª14 (3) ª11 (2) ª12 (1)

4~ZkÅâuHÃ,…/õJ™¯X 20 ªìX 3 Zq-öÅ{~~4Æ»ŒÅMð (5)

ª (4) ª22 (3) ª9 (2) ª10 (1)

HƒÇX ƒÂ Z¤/ (6)

(4) (3) (2) (1)

ÅŠgƒÏX a¸g,~zZµìÂ Zzg Z¤/ (7)

6 (4) 9 (3) 12 (2) 10 (1)

ÅŠgƒÏX (8)

1 (4) (3) (2) (1)

ÅŠgƒÏX (9)

(4) (3) (2) 1 (1)

ÅŠgƒÏX (10)

(4) 3 (3) 2 (2) 1 (1)

çZ*:

(1

(2
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(3

(4

Trignometric Ratios of Compound Angles (b

(i

(ii

(iii

(iv

(v

(vi

(vii

(viii

Trignometric Ratios of Allied Angles

In

In
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Transformation

Z¤/—WçÆ£¨~—R6,ƒÂtB@*ìX -11

Zy~ÐÃðÌ7 (4) eyy (3) iZzt�ÛZi (2) iZztÝ (1)

ì˜iÐÏ»Ã,ƒÇX ¢a—ìXZq-Ï»iZztÝ 135 Zq-˜iÆ̃wÅaKÐ� -12

¢a180 (4) ¢a90 (3) ¢a135 (2) ¢a50 (1)

)z~ƒÇX -13

-1 (4) (3) 1 (2) 0 (1)

ÅŠg  -14

(4) (3) (2) (1)

»Ÿ‚ -15

(4) (3) (2) (1)

)z~ƒÇX -16
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(4) (3) (2) (1)

)z~ƒÇX -17

(4) (3) (2) (1)

)z~ƒÇX -18

(4) (3) (2) (1)

qŠ{iZztìX ÅŠg˜V ƒÂ Z¤/ -19

(4) 9/16 (3) 3/4 (2) -3/4 (1)

Å7ƒÏX B Zzg A ƒÂ Zzg Z¤/ -20

(2) (1)

0 (4) (3)

Å4¢~eöƒÏX -21

(4) (3) (2) (1)

Å]4-ö
GEe:~)z~ƒÏX -22

(4) (3) (2) (1)

Å_54-ö
G
GEÂx~eöƒÏX -23

(4) (3) (2) (1)

Å4¢~~7ƒÏX -24

(4) (3) (2) (1)

Å7ƒÏX -25

100 g (4) -500 g (3) 100 g (2) 500 g (1)

)z~ìX -26

Zy~ÐÃðÌ7 (4) 0 (3) -1 (2) 1 (1)

)z~ìX -27

2/3 (4) (3) (2) (1)
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-28

0 (4) 1 (3) -1/2 (2) -1/2 (1)

-29

1 (4)      (3) (2) (1)

Z¤/Zq-ÃqZq-gZkÆ¤/ŠZq-å¤/Šl™CìÂ“WzZÑiZztƒÇX -30

(4) (3) (2) (1)

Ð%ZŠ Trigonometry -31

Zy~ (4) iZztÅeö (3) ŠziZztÅeö (2) &iZz-VÅeö (1)

ÐÃðÌ7
A$ -32

(4) -1 (3) 1 (2) 0 (1)

-33

(4) (3) (2) (1)

-34

1 (4) (3) (2) (1)

ÅŠgƒÏX ƒÂ ó Z¤/ -35

1/2 (4) 0 (3) -1 (2) 1 (1)

)z~ƒÇX ó -36

(4) 1 (3) (2) (1)

ÅŠg -37

2 (4) (3) (2) 1 (1)

óÅ[ÆiZz��X CóBóA Z¤/ -38

(4) (3) (2) (1)
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ÅŠg  -39

(4) 3 (3) 2 (2) 1 (1)

)z~ƒÇX -40

(4) (3) (2) (1)

)z~ƒÇX -41

(4) (3) 1 (2) (1)

)z~ƒÇX A$ Z¤/ -42

(2) (1)

(4) (3)

)z~ -43

(4) (3) 1 (2) (1)

-44

(4) -1 (3) 0 (2) 1 (1)

)z~ìX  -45

(4) (3) (2) (1)

HƒÇX B ƒÂiZzt Z¤/ -46

(4) (3) (2) (1)

-47

(4) (3) -1 (2) 1 (1)

ƒÂ ó -48

(4) (3) (2) (1)

ƒÇX ƒÂ ó -49

(4) (3) (2) (1)
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ƒÂ Zzg Z¤/ -50

1/2 (4) 2 (3) 1 (2) 0 (1)

»ìX̧kÅMð¥xÙX ªìXZkÆZq-̧kÐ%œ/6,“WzZÑizZt 14 Zq-ŠZ],}»Û¢ -51

ª7 (4) ª15 (3) ª11 (2) ª12 (1)

~Šg,¥xÙX ƒÂ Šc*ŠHì -52

(4) (3) (2) (1)

ÅŠgHƒÏX -53

(4) (3) (2) (1)

-54

0 (4) 2 (3) 3 (2) 1 (1)

C[ÙX -55

(4) (3) (2) 1 (1)

Åeö
]4-+ö
GGeä~HƒÏX B ƒÂ Zzg Z¤/ -56

(4) (3) (2) (1)

ÅŠg ƒÂ ƒZzg  = 0 Z¤/ -57

0 (4)  (3) -1 (2) 1 (1)

ÅŠg ƒÂ Šc*ŠHì  -58

1 (4) (3) -2 (2) 1 (1)

ÅŠgŠZ],z~eö~ƒÏX B ƒÂ Z¤/ -59

(4) (3) (2) (1)

ÅŠg -60

(4) (3) (2) (1)

ÅŠg -61

(4) 8 (3) 4 (2) 2 (1)
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ÅŠg, B Zzg A ƒÂ Z¤/ -62

(2) (1)

(4) (3)

»iZzt¯@*ìZk»%œ/ÐÁF,+Ã,HƒÇX 120 ªîsZq-̧ÏzF,ŠZ],}»%œ/6, 10 -63

ª (4) ª (3) ª (2) ª (1)

  CD = ªìZzg BD = 10 uìXZ¤/ AD = 10 »zìZzgZg·q ~iZzt ABC[ -64

ªƒÂiZzt

(4) (3) (2) (1)

-65

(2) (1)

(4) (3)

-66

(4) (3) (2) (1)

-67

(4) (3)  (2) (1)

-68

(4) (3) (2) (1)

= -69

1 (4) (3) (2) (1)

-70

1 (4) (3) (2) (1)

-71

(4) (3) (2) (1)
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-72

(4) (3) (2) (1)

-73

(4) (3) (2) (1)

ÅŠg ƒÂ Z¤/ -74

(4) (3) (2) (1)

-75

(4) (3) (2) (1)

ÅŠg ƒÂ Z¤/ -76

(4) (3) (2) (1)

ÅŠg ƒÂ Z¤/ -77

(4) (3) (2) (1)

Ãv.s™ä6, Ð )zÂV -78

(4) (3) (2) (1)

Ãv.s™ä6,X Ð )zÂV -79

(2) (1)

(4) (3)

Ãv.s™ä6, ~ Zzg -80

(4) (3)  (2) (1)

Ãv.s™ä6, Ð Zzg -81

(4) (3) (2) (1)

²ƒVX 6 Zq-¢aÛ¢zZáŠZ],}~¯ñ‰=MVÆI»îw¥xÙZ¤/Zn -82

¢a1.5 (4) ¢a1(3) ¢a5 (2) ¢a0.5 (1)

ªÛ¢zZáŠZ],}~¯c*ŠHìX 80 ^VzZàMVÆI»îw¥xÙ� 25 -83

%,Z»×V 200.5 (4) %,Z»×V 20.05 (3) %,Z»×V 20.5 (2) %,Z»×V 20(1)
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ìXfgÅ—~ ¢aŠzg~6,Zq-$©û EGìZkÆ!*Ñðz»iZzt�ÛZi 60 Zq-fgÆŠxÐ -84

¢a (4) ¢a (3) ¢a (2) ¢a20 (1)

ìXfgÅ—~ ¢aÅŠzg~6,Zq-$©û EGÐZk»iZzt�ÛZi 40 Zq-fgÐ -85

¢a (4) ¢a (3) ¢a (2) ¢a200 (1)

¢aìXÎg`»iZzt�ÛZiHìX  ¢aZz™ìZkÆ‚tÅMð 10 Zq-ZÌ!O -86

(4) (3) (2) (1)

ì˜iÐÏ»Ã, ¢a—ìZq-Ï»iZztÝ 150 Zq-˜iÆ̃w~aKÐ� -87

¢a (4) ¢a200 (3) ¢a150 (2) ¢a160 (1)

¢aZz™ì 40,A Zq-Šgc*ÆŠzâV)g}6,Zq-Šzu}Æ£.ÞZq-Zq-qgìXZyqgzV~ÐZq-qg -88

0*ñ Zzg ZkqgÆ!*ÑðzÐŠzu}qgÆ!*ÑðzZzgŠxÆiZztÝF,KMzZg

‰XŠgc*ÅahZðHƒÏX

600m (4) (3) (2) 400m (1)

0*c*ŠHX̄Ò5åGHgZzg ¢aÅZz™ð6,™̂g;ìXZk,7g^ÆNzwIg»iZztÝ̄Ò5åGHgÐ 5000 Zq-̄Ò5åGHg -89

NzwN*zg»Z|Ã,
¢a15893.35 (4) ¢a15839.35 (3) ¢a13589.35 (2) ¢a153.89 (1)

Z¤/Z!ò!*izZLgZkÆ¤/ŠZq-¤/Šlå™@*ìÂZk§bqÝƒäzZÑiZzt -90

ÃðÌ7 (4) (3) (2) (1)

]4-+ö
GGeöŠZ],~eöÆ)z~ìX -91

(4) (3) (2) (1)

ŠZ],~eö
]4-+ö
G
GeöÆ)z~ìX  -92

  (4) (3) (2) (1)

4~ZkÅâuHÃ,…/õJ™}ÏX 20 ªìX 3 Zq-¢aÅ{~~4Æ»ŒÅMð -93

ª   (4) ª22 (3) ª9 (2) ª10 (1)

¤/Šl¯@*ìA$z{Zq-]~Ä4¢c*ṼóÇX Zq-ëZq-4~  -94

10  (4) 36 (3) 9 (2) 6 (1)
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A$ Z¤/ -95

  (4) -1 (3) 0 (2) 1 (1)

A$ Zzg -96

Zy~ÐÃðÌ7   (4) 0 (3) a (2) (1)

ƒÂA$ Zzg Z¤/ -97

  (4) (3) ab (2) 1 (1)

-98

  (4) (3) (2) (1)

-99

  (4) (3) (2) (1)

A$ -100

  (4) (3) (2) (1)

= A$ Z¤/ -101

  (4) (3) (2) (1)

ÅZWF,+ŠgìX -102

1/2  (4) 1 (3) 1/4 (2) 2 (1)

KEY

1 - 3 2 - 3 3 - 2 4 - 2 5 - 4 6 - 1 7 - 3 8 - 2 9 - 1 1 0 - 2

1 1 - 2 1 2 - 2 1 3 - 2 1 4 - 2 1 5 - 1 1 6 - 2 1 7 - 3 1 8 - 1 1 9 - 2 2 0 - 2

2 1 - 4 2 2 - 3 2 3 - 1 2 4 - 1 2 5 - 1 2 6 - 1 2 7 - 1 2 8 - 1 2 9 - 1 3 0 - 3

3 1 - 1 3 2 - 1 3 3 - 1 3 4 - 1 3 5 - 1 3 6 - 1 3 7 - 3 3 8 - 1 3 9 - 4 4 0 - 2

4 1 - 1 4 2 - 2 4 3 - 2 4 4 - 2 4 5 - 3 4 6 - 2 4 7 - 1 4 8 - 3 4 9 - 3 5 0 - 4

5 1 - 2 5 2 - 4 5 3 - 2 5 4 - 2 5 5 - 2 5 6 - 1 5 7 - 4 5 8 - 1 5 9 - 1 6 0 - 4

6 1 - 1 6 2 - 1 6 3 - 3 6 4 - 2 6 5 - 1 6 6 - 1 6 7 - 3 6 8 - 2 6 9 - 4 7 0 - 4

7 1 - 3 7 2 - 3 7 3 - 3 7 4 - 3 7 5 - 3 7 6 - 1 7 7 - 1 7 8 - 2 7 9 - 3 8 0 - 4

8 1 - 2 8 2 - 3 8 3 - 3 8 4 - 3 8 5 - 4 8 6 - 4 8 7 - 2 8 8 - 1 8 9 - 1 9 0 - 2

9 1 - 2 9 2 - 3 9 3 - 4 9 4 - 1 9 5 - 1 9 6 - 4 9 7 - 1 9 8 - 1 9 9 - 4 1 0 0 - 2

1 0 1 - 3 1 0 2 - 1
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(Trigonometry) DDDD[[[[

Š~ˆ̂~zF,ì .1

BC (2) AC (1)

CB (4) AB (3)

Š~ˆ̂~‡°{ì .2

LM (2) LN (1)

NL (4) MN (3)

Š~ˆ̂~£.Þ»I»îwì .3

6 (2) 2 (1)

8 (4) 4 (3)

ÅŠg¥x< cos θ Š~ˆ̂~ .4

(2) 2 (1)

(4) (3)

ÅŠg¥x< sin θ Š~ˆ̂~ .5

(2) (1)

(4) (3)
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ÅŠgƒCì Š~ˆ̂~ .6

4 (2) 1 (1)

(4) 3 (3)

ÅŠgƒÏ ƒÂ Z¤/ .7

(4) (3) (2) (1)

ÅŠgƒÏ? |̂~ .8

(2) (1)

(4) (3)

.9

(4) (3) (2) (1)

.10

(4) (3) (2) (1)

ÅŠg? .11

2 (4) −1 (3) 1 (2) 0 (1)

ÅÂŠg7ƒ$Ë cos θ fsÅŠgzV~ .12

(4) (3) (2) (1)

ÅŠgƒÏ A Zq-qŠ{iZztìA$ 7A ˜V Z¤/ .13

(4) (3) (2) (1)

ÅŠg? .14

2 (4) −1 (3) 0 (2) 1 (1)

ÃC[™ä6,qÝƒ@*ì  .15

2 (4) −1 (3) 0 (2) 1 (1)

ÅŠg? sin A .16

# (4) ÐÁ 1 (3) Ðic*Š{ 1 (2) Æ)z~ 1 (1)
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ÅŠg? cos A .17

# (4) ÐÁ 1 (3) Ðic*Š{ 1 (2) Æ)z~ 1 (1)

ÅŠg? sec A .18

ŠzâV9 2 Zzg 1 (4) ÐÁ 1 (3) Ðic*Š{ 1 (2) Æ)z~ 1 (1)

ÅŠg? cosec A .19

ŠzâV9 2 Zzg 1 (4) ÐÁ 1 (3) Ðic*Š{ 1 (2) Æ)z~ 1 (1)

iZztÝziZzt�ÛZiÅeö™äzZÑM! .20

yŠÎ (4) ŠzgÎ (3) Sthetoscope (2) Theodelites (1)

—F,+£xZzgZKMçÆŠgxyìàâÆ¦gÃgc*è~¹Y@*ì .21

âZ2ZY (4) â� (3) (Line of Sight) âÃ (2) �Ûèâ (1)

âÃZzgZ|âÆŠgxy“WzZÑiZztB@*ìXZ#�LLâÃóóZ|âÆZz6,zZµƒ .22

iZztÝ (4) iZzt� (3) iZzt�ÛZi (2) iZztqœ{ (1)

âÃZzgZ|âÆŠgxy“WzZÑiZztB@*ìZ#�âÃZ|âÆnzZµƒ .23

iZztÝ (4) iZzt� (3) iZzt�ÛZi (2) iZztqŠ{ (1)

B@*ì B Š~ˆ̂~iZzt .24

iZztÝ (4) iZzt� (3) iZzt�ÛZi (2) iZztqŠ{ (1)

¢aÃ,6,ñ�ŠZq-$©�î EG0Ð',¹ìÆZz6,~{»x@{™@*ìT» 8 Zq-±»Zq-',¹ìÆŠxÐ .25

ììÅ—~ƒÏ? 60o iZzt�ÛZi

¢a (4) ¢a (3) ¢a (2) ¢a8 (1)

ÅŠgƒÏ? A$ Z¤/ .26

(4) (3) (2) (1)
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A$ Zzg Z¤/ .27

(4) (3) (2) (1)

ÅŠg? ƒÂ Z¤/ .28

(4) (3) (2) (1)

ÅŠg? ƒÂ Z¤/ .29

0 (4) 1 (3) (2) (1)

ÅŠg? A$ Z¤/ .30

(4) (3) (2) (1)

ÅŠg? .31

2 (4) 1 (3) −1 (2) 0 (1)

ÅŠg? A$ Zzg Z¤/ ~ABC Zq-[ .32

(4) (3) (2) 0 (1)

¢aic*Š{ìÎg`»iZzt�ÛZiƒÇ fgÅ—~Ð x Zq-bi}6,Zq-fgÆ‚t»îw .33

(4) (3) (2) (1)

ƒÂfgÅ—~HƒÏ? 30o ¢aŠzg~6,Zq-`ìZkÆ!*Ñð{»iZzt�ÛZi 60 Zq-fgÆŠxÐ .34

¢a10 (4) ¢a (3) ¢a (2) ¢a30 (1)

Zq-fg»îwZkÆ‚tÆîwÆ)z~ìXA$Îg`»iZzt�ÛZiƒÇ .35

(4) (3) (2) (1)

KEY

1 - 1 2 - 3 3 - 3 4 - 2 5 - 4 6 - 1 7 - 1 8 - 4 9 - 1 1 0 - 2

1 1 - 3 1 2 - 4 1 3 - 1 1 4 - 0 1 5 - 1 1 6 - 3 1 7 - 3 1 8 - 4 1 9 - 4 2 0 - 1

2 1 - 2 2 2 - 2 2 3 - 4 2 4 - 4 2 5 - 2 2 6 - 3 2 7 - 2 2 8 - 1 2 9 - 1 3 0 - 2

3 1 - 3 3 2 - 4 3 3 - 3 3 4 - 2 3 5 - 4
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›†mÏäi‚…m‹…m^•o

gc*èÅâ:ZzgZÌ
)Dgc*è»( Ȩ̈xÅçÙZzg)ßYÆ�Ûzr~ÃµD»Zq-Zë™ŠZgìX -1

)‚bZzg W`ÅŠ*~Ã́â8-(,fYg„ìX -2

)ßY(
)Šz-**ã ¾ÐZ~.HŠHìX "Mathematics"Â -3

(Techne Zzg ManthanenÂ

ÆpH�X Techne Zzg Manthanen -4

Æp�Wg^c*F,I( Techne Æp�GZzg Manthanen)

ÆHp�X Mathematics -5

ÆpI»Wg^c*e_5Ó4è FGEÆ‚BWg^»Gc*Ú( Mathematics)

)Z°ZŠZzgcYÅ‚bc*QeNK]lZgÅ‚bì( ÆHp�X Mathematics ¹ÆÒpÐ -6

)tZq-F,KMzgZó±ZzgZq-ŠxŠg„‚bÅ�ácì( Dgc*èt�ácìX -7

)gc*èÓx8â~.zV»**¦/k,W!ì( ägc*èÆ0H¹X Kant -8

ä( Gauss) LLgc*èÓx‚³ExÅgZãìZzĝ[Óxgc*èÅgZãìóót¾ä¹ -9

)gc*èÓx‚bEx»gZ3ZzgJì( äH¹X Bacon -10

)LLgc*èóF,KMZzgeöÅ‚bìóó( ägc*èÆ0H¹X Descrate -11

(Aristotle )ZgTó LLgc*èlZg»_·ìóót¾Æ¿�X -12

gc*è»ZK̈yÅi0+Ï~H™ŠZgìX -13

)gc*èZK̈yÆŠâr»ZÖgì��ZLZgZŠñ!*¨góz�;]óZzg)1CpZéÅ?Ï™@*ì(
)yó7Íðó¹óyóÀèZzgZÐZŠe$( gc*èÆãCŠ~ÁÜÃµ�X -14

H9ìX NPE1986 ¸ò(0*Œ -15

)gc*èÃ̈g„óz�;]»ØÎäó¹™äZzgxZ0+ZiÃ�ÛzrŠ¶Å&6VÃ6,zZymJäÅ§bÃWñ(
)gc*è‚bÅZXŠì( gc*èÃ́ZXŠìX -16

)LL´#ÖóZÖpóZ°ZŠówzsZzgF,j]óó( gc*è~g¤V»ZÖg¾§bHY@*ìX -17

)CÙ̂ZXŠÅpÙ»Š/qÝ™}( Æ_.CÙ̂HqÝ™}X A.N. Wheteheed -18

)gc*èŠZ›gzV»Zq-öì( gc*è¾nöìX -19

)gc*è‚bì�¢zg~}òZ~.™Cì(
#-A.è
EEEEckgc*èÅ°p¾§b™@*ìX -20
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)k̂Zzg$¨45é GGGES( gc*è~}òùqÝƒD�X -21

)W!»g( gc*è÷*yìX -22

)Zkn�z{Šzu}p}~zWîg6,ZEwƒCì( gc*èYVZq-W!»g*yìX -23

))z~( Z#Šzèos™D�Â£.ÞÆiZzñùƒD�X -24

)â( ŠzáZi~èoÃÃys™@*ìX -25

)x@Z]ó¦gZ]óZzgg¤VÅƒ Dgc*è~Àè¾§bqÝƒCìX -26

Ð(

ƒ@*ì( ) [Æ&iZz-V»ù·Hƒ@*ìX -27

)z].Z+MÃ( *ygc*èÃ2ä»ª%³¾Ã�ÛzrŠêìX -28

)gc*èÆ̧Z2óZßwZzg¦gZ]» 66qÑ]ZzgñZµ6,gc*èÆHZEwGYD�X -29

Z:t(

)´â]Zzg{mZÖpóZ˜q]( gc*èÆìÑ]ÅF,−Åi!*yÅ̂tƒCìX -30

)´â]Æ|xÃ'( gc*èÃKcgc*è~ZEwƒäzZà´â]Æ|xÃH™**e34/õ XJGX -31

)CY›ëÆÓVÃÁZzǵâ]Ãic*Š{ZEw™D�( ˆ[ZzgZrZY~CYHZEw™D�X -32

)¦Å$¨Ó4-ö
GG
GE{¤( tÃ́{¤ìX óa + b = b + a -33

)¢[Å$¨Ó4-ö
GG
GE{¤( tÃ́{¤ìX a x b = b x a -34

( )gc*èÃÓx‚bÅâV»ŠgzŠc*ŠH gc*èÃÃ̈KŠgzŠc*ŠHìX -35

(1964 - 1966 )ÃVg~z Ã́zäægÐÆ»[~gc*èÅZÌ6,izgŠ¶c¹ -36

)gc*è»Zõ[øg}Z§ZsâjwÃ4K~æŠ™@*ì( gc*è»Zõ[øg~æŠ¾§b™@*ì0 -37

)!*ëģ( @*gõÆzW¥â]ë45Âî XGgc*èÆÓx�áñZq-Šzu}ÐHgnp�X -38

)gŠ™ä~( @*gõgc*èD+gö~eÏÃH™ä,æŠŠîìX -39

)ZCä~( _·ZzgŠzu}Ih+{¬ŠÂVÃ¾~æŠŠîìX -40

)@*gõzgc*è( æŠÇgƒCìX _______ ŠgkzD+göÆ£œÆ”wÆn -41

)gc*èÆ»[Ã( Ã%A$™ä~Zë™ŠZgZŠZ™CìX _______ gc*èÅ@*gõ -42

)#{)®)( @*gõgc*è¾Æ»x~4~Ñ$ËìX -43

)ø�( aZ™Cì ___ gc*èÆ@*g]¥â]gc*èÅF,¹~Z·Zu™äÅY+$ -44

(Kant) LLgc*èÓx8â~.zV»**¦/k,W!ìóót¾ä¹ -45

(Descrates) LLgc*èóóF,KMZzgeöÅ‚bì¾ä¹X -46
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(Betrand Russel) LLgc*èDyÆ̃zZq-*yìóó -47

=( Locke) gc*èz�;]Å¬Š]Ãf‚d™zZä»fg=ìóó -48

(Hypathia) «{Âygc*èŠZV -49

( )gc*èÅ@*gõ ZkÅzzÐCY',ÎVÐZK̈ãi0+ÏÆg‚›~ƒäzZàF,¹»gZi0*Mh� -50

(Young )j ¾»I™5ÂîGgc*è„Zq-Z(*yì�x„ÅÈZ‚ÛZð™@*ìX -51

ZkÂ[Ã7™äzZáÃy¸)¦ge$Ãâ+ Grandla Genedar Mathematica -52

(Idealism zZá
(1964-66 gc*èÅZÌ6,izgŠïƒñ¾zä¹�gc*èÅãCŠ~½4Z0+Zi~ÅYäe34/õ XJGX)ÃVg~z -53

gc*èÓx‚bÅâVìX -54

)6¦gZ]ZzgìÑ]ÅZÌÃ( gc*èÅ@*g]¥â]ÁqzVÃZ~.™ä~æŠŠîìX -55

(J.B. Shah )ZX!X�á{ LLgc*è›ë~Wg^Æ_·~ZzgpzgCÆZÖg~'wìóóX -56

)¹*V®( CY4Z0+Zi~™Mh�Zzgc*ŠgÄMh�²ZkÅD+gö~�áïHYñX -57

LLZ¤/gc*èÃŠzu}p}~ZzgW!»g*yÅwÐZEw:HYg;ƒ@*Â¹¬gc*èægÐÆ»[ -58

Ð

(Howard F. Fehr) £/_·ÅwÐ¸T$ƒYCóóX
(Benjamin Peirs) gc*èZq-‚bì�¢zg~}òÃZ~.™CìX -59

‚bÅF,¹Å@*gõ
(700) ¾I[~‚bZq-DÅw~-**y~%ŠZgƒðX -60

)-**EV( ‚bÅF,¹~¾»xzg;ìX -61

)ƒ]( ¾yZy~-**EVä"C{F,¹ÅX -62

)¥ZzgD'ZB( -**ãÁ‡V~'g]gnp¸X -63

(Irrigation )W[0*ÙÅúó ^-V»Zë»g**)HìX -64

)^~i!*yÆÃ;Ð( Ã¾i!*yÐZ~.HŠHìX Chemistry Â -65

(Renaissance )¶K>U*6»Šzgó YÆiâäÃH¹Y@*ìX 1540 Y@*1440 -66

(Humanist )ZK̈y6,„ó Dz®Æ¤/z\ÃHë�X -67

)‚³Zz[( Y»iâ:¾**xÐñÎxƒZX 1650 Y@*540 -68

óluZzgblç NI@*( Vegabhat Y~¥ÆyZy~ÃyÃµ‚0ZâVä»xGX)zuºó 300 Y@*100 -69

~®xÃø7g{( 476 A.D.) WgtïÅÍaZöHìX -70
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)0*v,œ~{~( Wgtï¾œ~{~ÆZq-xâCÙƒ]ìwGYD�X -71

)Wgtz*( ‚wÅ/~Wgtïäƒ]Æ!*g}~Ã́Â[%A$Å 23 -72

)gc*èÅæŠÐ( Dƒ]Ã¾ÅæŠÐzZãHŠHX -73

)Wgtï( LL(gzV»õi}Å¤/Šl6,«ìóót¾»ìwìX -74

LLe0+Zzg(g}Îg`ÅF”{ÃúVÅzõÐÃWD�óóXt¾ÆÃtÆ_.ìX)Wgtï( -75

)Wgtï( LLÓx(g}D~æZg~Îg`ÆZ§Zs¤/Šl™D�óóX -76

)Wgtï( Šy]~¾ä„HX 30 4Zzg 12 Šy 365 ‚wÃ -77

é( 62832 Circumferene) WgtïÆìwÆ_.i}»”HìX -78

Å7X¥xÅX Wgtïä -79

(118) 0*ñYD�X verses ~Ä (Aryabhatiyam) Wgtz* -80

(66) Zy~Ägc*èÆZßwÒyG‰�X -81

( óZzg ) WgtïäÃ́)zZ]»i¥xHìX -82

Y( 1975 BZ6,s 19) ¡¦(g{WgtïÆ**xÐÜY~“ŠZ¸ŠHX -83

(550 A.D.) X WgtïÅzÃ]¾Í~ƒð -84

Yz×7g{( 1114) ¸hZegt¾Í~aZƒñX -85

)y( ¸hZÆpH�X -86

)&<4ið XGIgZ( ZyÆzZ−»**xHåX -87

)DæxZzgƒ]( ZyÆzZ−¾ÆâCÙìX -88

Å�ggœÇ{( Ujjain) ¸hZegtÃ́gœÇ{Æœg¸X -89

)¸hZegt( ¾ÅèƒðÂ[ìX Lilavati -90

)¸hZegt( ‡J-$uz4¾ÅèƒðÂ[ìX -91

)Šz( tÂ[Ä”V6,Œ�X -92

)gc*è( ‡J-$uz*»ªz¾Æ0ì? -93

)°æO}( Zk»ŠzuZz¾Æ0ìX -94

)!*g{( ZkÂ[~ÄZ1Z[0*ñYD�X -95

Y( 1185) ¸hZegtÅzÃ]¾Í~ƒðX -96

(Greekó384 B.C.) ÅaZö“ƒðX (Aristotle) ZgT -97

)?eZË( ZgT»!*\æâg¾HåX -98
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)Z#îyÅZOa( ZgTä¾ÅZ»ea~ŠZ¼1X -99

(Plato )öIó Z#îyÅZOa»H**xåX -100

)cZo( Z#îy»Z*ŠÃyåX -101

º(Form' ó: Matter )ŠzXâŠ{ X ZgTÆìwÆ_.Šg]Ä”V6,Œì -102

)özŠZzg™z~̂( ZgTÆìw~»Ñ]Ã́^~0*ðYCì? -103

)&ó¦SóŠZ],z~ZzgZyŠzâV»ù·( ZgTÆìw~w•ÄnÅƒCìX -104

),ð,œ~( ZgTÆÃc*]Ã́œ~J-¢]ÆãCŠ¶gìX -105

(spheres )™zVó ZgTä(gzVÅ¤/ŠlÃ¾ÅæŠÐŒäÅÃÒÅ -106

óI[( 335) ~‡ìHX Athens Ã́I[~ZgTäZq-Zjw -107

»Ñ]»%œ/i}ìZzgÓx(g}e0+ZzgÎg`Ìi}ÆZ§Zs¤/Šl™gì�óót¾»ìwåX -108

)-**ã®$ŒÐ.ð Ek(

(Geocentric Theory )Zgn%œ/~Ãt $ŒÐ.ð Ek»tÃtHB@*ìX -109

)æÑkÃ6,ã( »Ñ]»%œ/i}7ÉÎg`ìXÓx(g}Îg`ÆZ§Zs¤/Šl™gì�Xóót¾»ìwìX -110

(Helio Centric Theory )Îg`%œ/~Ãtó Ã6,ã»tÃtHB@*ìX -111

(Little Commetary) Y~Ã6,ãäZq-Â[’k,ÅZkÂ[»**xe�X 1514 -112

)‚]( ZkÂ[~ÄãCŠ~ZßwÒyG‰�X -113

Y( 1642) ¾Í{~~aZƒñX Sir Isaac Newton uWm,uEH -114

Y( 1704) �áùÅX optics ¾Í{~~EHäZKÂ[âgc*] -115

)EH( LLCÙëgŸZLZ§ZsCÙ‚~.e$„!*gq-âg~fgZ]MlZg~{g̀™@*ìXóót¾»ÃtìX -116

)Ç{gY( EHÆìw~iâVZzgkVÃµz�Šgnp�X -117

Y( 1703) ¾Í{~~EHÃgZbÎ‚Ì»œg¯c*ŠHX -118

Y( 1879) Z_Ŵí6íÅÍaZöHìX -119

(1905 )â.ÞZÅxó uZ_Ŵí6íÃ¾Z³ZiÐâZiZŠHX -120

)ö7-ÃZ#-ê
EHÃt( Y~Wí6íäMð',¹ZW,ÅzŸs#Æa¾ÃtÃ»x!Æ‚BZEwHX 1905 -121

)‚b( gc*è»gZ‚HìX -122

LLgc*èÓx‚³Ex»gZ3ZzgJìXóó Ðgc*è»g!*©zZãƒY@*ìX Quotations Ãµ -123

LLgc*èÓx8â~.zV»**¦/k,W!ìXóó
äÓx‚³½�gc*èÐÑzq Kant LLgc*èÓx8â~.zV»**¦/k,W!ìóót¾ä¹ -124

7ƒDZkÅãCŠ~¢zgÚ0*c*Y@*ìX
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äComte LLÓx‚³½�gc*èÐÑzq7ƒDZkÅãCŠ~~¢zgÚ0*c*Y@*ìXt¾ä¹X -125

)zZÂVÅ̂~ Dƒ43š5é EGG]~Óx̧Z2ZzgZßw¾§bZEwGYD� -126

gc*èÅ´‘Zzgi!*yèìX Dƒ43š5é EGG]ÆçZ*~Ã́´‘Zzgi!*yèìX -127

wH]ÆçZ*Ãµ�X -128

F = ma EH»ŠzuZçÃ̈KìX -129

ÑÄ¥x™ä»Ÿ‚Ã̈KìX -130

HìX Boyle's Law -131

ƒ43š5é EGG]ÅVB Zq-gc*è»y)zZÂVÅD+göÆŠzgZyÃ́VBZEw™YìX -132

Zõ[gc*èÅZÌ ƒ43š5é EGG]ÅVBŠ¶ÐÃ́ZÌ(,|YCìX -133

gc*è6YÅ4ƒcZq-**¦/k,W!ìX gc*èÃÃ̈K**¦/k,W!¹Y@*ìX -134

äJ.W. Mellor LL¬x6YZzg86YÆ].h+F,¹Ã¬àgc*èÆ¥â]Æ%'**eìXt¾ä¹X -135

gc*è¾§bøg}næŠÇgìXgc*èâŠ}Å̂qªZzgDz�ŠZzgS:]ÃK~æŠÇgìX -136

gc*èÆ̧Z2Ð Óx6ð¬5]¾§bz�Š~WD�X -137

ìX 6ð¬5]ÆŠzgZy{g`ƒäzZàc*_.[ƒäzZàÂZ**ðÅlZgÃ¾¥â]Æfg=„ÐCc*YY -138
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(Pastolozy, Francis, Bacon) Z`Zð§iÃZrVäZXŠH -160

(Inductive Method @*ìX)Z`Zð§i ƒ@*ìXÃ̈K§iZEwHY  [ÆÐViZz-V»ù· -161

)**¥xÐ¥xÅY+$( Z5ZY§i»Zq-%³ -162

)CY~ÎWZzgz�;]cZk~(7ƒC( Z5ZY§iÆ{ò -163

)¿ÆgL”VÃZq-7À>î E
Y
X¦™**( @*dÆp -164

(I found, I Discover) Æp Heurisco -165

(Synthetic Method )@*d§i ¤̈DÃ—z2]~eZ%zZÑ§i -166

Z¤/ŠzèoáZi~�ZzgZq-â‡éZkÃs™@*ìA$ZkÆn~iZzt)z~ƒD�Ã̈K§iì  -167

(Analytic Method)

(Heuristic Method )',¤6ó ÃµoÐmgnp�ZzgZk»Ã̈K§iìX Prof. H.E. Armstrong -168

ÆÃðŠz%ZisX Labaratory Method Š!*C§i -169

(Learning by doing, Observation )x@{ÐG

(Laboratory Method) ‚bZzggc*è~ëg_5Àö
IGYƒCìZzgZk»Z:tƒ@*ìX -170

)áZi~ÑHqZzg¥ÆS:]ó)s#ók̂ZâY»w( ZÏ°§i~7,JñYäzZáÄZ**] -171

)zZãÂ1V»ñ�Š:ƒ**( ZÏ°§iÅ{òìX -172
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Š!*C§jcZq-VwŠ£X -173

ó‡âyÃzZã™**( »;ƒ‰ Identies )Ÿ‚Z~.™**ó

Problem, Puzzle Problem, Catch )Ä»XóXñ**ó)ÇXóÇX  gc*èÆXÆegZlx�X -174

(Unreal Problem, Real Problem

( )³Å¤&™** XÆi»Wy~%³ -175

)ZÏ°ZzgXÆiÆ§iÅ( ÃµD+gö§iÅÂÁñ�Š7X -176

)aå( µ/Ãgz/¿Ñ**µ!*ð§iD+gö»Ã̈K%³ìX -177

)gëgZzg¡qÝƒCì( i!*ã»xÅZq-S¤ -178

)z‰ÜÆ‚Bç™**( ’k,~»x~Zôo',ãzZàq -179

(Drill Work )b»x NWñiCYZzgZz‰CYctgc*èÅF,IZyÅÈZ‚ÛZð™Cì -180

*yÆñZŠÃ±™äóD+g+ZâYÃ4îg6,KZzgŠzu}́ÁÜÃF,d$zZgCä~t2æŠŠîìX -181

(Review )Z¬Š{
ºÏ]Æ0*õ”VÆ**x -182

#{!)®)Ð!*CÙ™äzZÑ»x (5) ir (4) ZDwZ@*g** (3) y~»x (2) X(1)

gc*è~¡Ã�ÛzrŠ¶ÅgZ� -183

)c*ŠŠ;ãÅ¬Š]eZÜói!*ãÎZÑ]»ZEwóÎZÑ]ÃKZzg¹™äÅ¬Š]Ã�ÛzrŠb(
gc*è~!gëgÎZÑ]Ãi™äÆD+ZÛ�X -184

Zzgwógc*èÅ´â]ÃT'( Drill )z‰Ü»ç™**ó¿§iZzgçZ*ÃZ(g™**ó

f�ZzgNWñiCYcÑÇ¿
(N.C.E.R.T. (~¾äÑzqHX)Š‹ N.T.S.E. Y) 1963 YÐ 1962 gc*èÅ&¢A»µ/� -185

(National Talent Search Test '750 ÆzZWZe°’Š~YCìX) (N.T.S.E.) ]Ä±ÃV -186

( �Z] 100 �Z]ó 90) f;-$Å‡/»<Äz‰ÜZzgÄ�Z]»ìX -187

500 <CÙ‚wøg~gc*„Æ Mathematic Olympiad gc*n~,CYÃÙ|#™ä -188

(A.P. Association of Mathematics) £â]6,Â™äzZÑZŠZg{
ÃyÂ™D�X Science Talent Search Examination Ð1980-89 -189

(D.R. A.N. Rao Award Council, Hyd.)        

ÃÂ™äÆˆ�Îä»�Šc* Andhra Pradesh Association of Mathematics Test -190

Ramanujan ZkÆ**x�X)�ãR6,ó6,zWfÉ�gxó‘R6,ó6,zW8XsX¹¤/Åc*Š~e¤/~~ Y@*ì
~WgtïÅc*Š~Š�YD�( P.G. Åc*Š~ó
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)�ÑðÆ¹~( �ZJy1Y@*ìZkÆZÚz-¾â{~nYD�X N.T.S.E. -191

)Zôm,~ó´‡ði!*y( ÆZJyƒD�X N.T.S.E. Ã́i!*y~ -192

gz9( 10) ™c‡/ŠÎ,)®)ZkÅgZc:ìX N.T.S.E. -193

äŠk‚wÆŠ!*]Æ}òÆˆ[Ð,CYYÄnÆ�X)&nÆƒD�( Brandivise -194

gc*èÅñW,D+göÆnµ/È~
)Zq-‚w( ‚Ñ:µ/»z‰Ü -195

)‚Ñ:µ/( ¾µ/Æ�åZq-‚w~»[Ã-.$Æfg=c*Šgpp»¿B@*ìX -196

)Zq-¹~ƒäzZáci+kÅ ‚Ñ:µ/»g™Dz‰Üc*ŠgppzZàZë!*] -197

®ZŠ(
)‚Ñ:µ/( Zq-yµ/È~Æ_.ŠgkŠbƒÂZkÃ¾µ/Å¢zg]ìX -198

)Ñ~Zq-(,Zz( -.$Æp -199

(Herbart) Zq--.$Zq-åZzgp&’k,»ŸìXt¾ä¹ -200

(Samford CYÅ¢zgc*]ZzgŠpÆ_.OŠHÑ»Ûzãâ„-.$B@*ìXt¾ä¹X) -201

)µ/È~( Yõ (3) ¹ (2) ø� (1) -.$Å&ZlxX  -202

)ø�( CYÆfg=$»W¸i™äc-.$öy»Ã̈KzæŠ™@*ìX -203

)wÅ®ZŠic*Š{gx( Zq-Zi-.$)µ/(»Ñ -204

)¤̈DÆ‚—¥â]Ã( -.$öy)µ/È~(¯Dz‰ÜZk!*]Ã$åOÃǵX -205

(sub - unit )�µ/ Šñ‰µ/%ä~Šzu}£x6,gxe34/õ XJGX åµ/ -206

Š�‰µ/%ä~0*v,£x6,gxe34/õ XJGX åµ/ -207

(Teaching Exercise )D+g+wó

(Lesson Plan )µ/$ó �µ/~Zq-ci+Æz‰Ü~D+g+ÑÅzŸs#™ä»µ/ -208

(Lesson Plan )µ/$ó Zq-yåîg6,D+göŠêƒÂZk»ZEw”{µ/B@*ìX -209

Æ%ZiÃeäzZÑgc*èŠZV Lesson Plan µ/$ó -210

(John Fredrick 1776 - 1841, J.F. Herbertian)

(Introduction )¬gsó� »ª%³ Herbertian µ/$~ -211

(Presentation )7¿ »ŠzuZ%³ Herbertian µ/$~ -212

)Wy~%³( »Ã̈K%³ìX Herberatian Z¬Š{ -213

)D+g+czŸ]ÃzZãZzg¿Z0+Zi~ÒyHYñ( gc*è~Ziµ/$cZq-ãCŠ~Ñoì -214
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gc*è»»[
(Latin )ÑH Â¾i!*yÐZ~.HŠHìX Curriculum -215

(Course to Run) Æp Curriculum ÑHÂ -216

(Samuel) #Ò)®)óŠ/{:óö»yZyóZzgyÆfg=CY~qÝƒäzZáFnÆģZzgŠ!*]„»[B@*ìt¾ä¹X -217

�ÛZë™äzZáD+göñZŠÃ„»[ë�¾ä¹X Development æg;~CYÃåîg6,›zú -218

(Allberty)

(J.W.A. Young) gc*è~ZòtÃ…/õJ™äc@Zc*]Š¶zZÑâCÙ½ -219

ÆŠ�‰@Zc*]~Zq-Zë@Ze$ J.W.A. Young gc*è~ZòtÃ…/õJ™äÆn -220

)w~ƒäzZà¢zgc*]Ãi™äÅ&¢ACY~ZY¤/™**(

(Mathematics )gc*èó Ã̈K*yÐCY~ÎWZzg�Ût™äÅ&¢A�ÛzrŠêìX -221

(Text Book )ŠgkÂ[ CYZzgyÆz‰ÜÃŸùG%ZyÃZZ;g¥â]�ÛZë™äzZá -222

Concentric )ë%œ/~óþ W0+OZ6,Š÷Ó#Ö~…/õJG‰»[ÅD+z+»§i -223

(Approach

)Zq-‚w( ë%œ/~§i~ñZŠzVÆŠgxyHg{z‰Ü -224

)ë%œ/§i( Zq-„ñZŠ$ÃZµZµ#{)®)~;äzZá»[Ã7™ä»§i -225

)ÄZy§i( ¾§i~CYÐic*Š{ZÌÄZyÃŠï�X -226

)ÄZy§i( t;C§i7ìX -227

kÆåÄZyÃW^,)®)~„7,J**e34/õ XJGtZßwÃµ»[ÅD+z,»§iìX -228

)ÄZy§i(
(¹4@*3) »z‰Ü³ (Spinal Approach) %̈à§i -229

)ë%œ/§i( 5ƒZÄZyÃðÌ#{)®)~−70*@*XtÃµ§jÅ{òìX -230

IŠ!Š!*] (3) !*°Z„Š!*] (2) Direct Experiences gZ„Š!*] (1) Š!*]ÆZlx -231

)c*Š™äÅ&¢AÃZY¤/™**( ŠgÏÂ[ZhÂ[ÆŠzZdw�X -232

)Z¬Š{~4~aZ™**(

)i™äÅD+ZÛZ(g™**( XÆi»ŠzuZ%³ -233

)�Z!*]ÅYõ™**( XÆi»ŠZ%³ -234

gc*èÅë»!u¤/xV
)gc*è»'( gc*èÃŠpÐIcCYÃÃu™ä~Zë™ŠZgZŠZ™@*ìX -235
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))gŠ½( gc*èÆ'~gc*èÃGÃ̈K¿ìX -236

)šu1geóeu5óÄ6( gc*èÃ#{)®)~2äcÃ́¬xZâYZEwÅYCìX -237

)gc*è»~ZzgúöÃ±™**ó gc*èÆ'~ÃyÃ́u¤/xVZ�xŠ~YC�X -238

Ã̂,óŠvgc*èÆxÁ( Quiz ó)VZJ**]Â™**ógc*è Bulletin Board

úZxÆŠgxygc*èÆìÑ]Zzggc*èÅgZ�ûZgZzg�gƒäcH™**e34/õ XJGX -239

)gc*è»~c*úöÃÂ™**(
(Quiz) Š�ƒñ¿z‰Ü~”V»9�Z[Šbt¾(¿ÆZZŠÐ6,zZymJc*YYìX -240

)Šz( Zjw~7ÅYäzZàúUVÃÄ”V~„HY@*ìX -241

)ZjàRó6,à~R6,( ŠznÅúöÃyÃ́R6,ÅYCìX -242

)œgóàóæŠÇgàó{iyöQ)®)»úÒ{( gc*èÆ'Ã»x[§jÐ`äc¢zg~ÇŠZgƒD� -243

)œg( œgægkÃ'~Ã̈KÇ{Šc*Y@*ìX  -244

)CY( gc*èÆ'ÆMÃyƒD�X -245

(Banach, )¯a LLgc*èÅ)1C‚|#ZK̈yÅgzbÃpzg]Zzg¤!g¯CìóóX -246

(Aristotle) 6,¿ƒCìóóXt¾ä¹ Symmetry Zzg?À Size LLpzgC -247

LLZq-Š/ì¯Z0+zic*ŠgŠq(ƒYìtZ0+gzãŠ/ì�ËÌqÐzZô7,ä6,gzúƒ@*ìóóXZq-Zˆk -248

))1CŠ/( ZŠgZu»r7ìÉÇ»@ìX
(Escher 1989) LLÃðÌqTÐ_.!*]ZrDƒVWg^ƒYìóóZkÃ¾ä¹ -249

)gc*èÅ‚bì( Zq-‚~0*È~TÃz?]¹Y@*ìÃ́‚bìX -250

Mathematics is a science of pattern which denote regularity in some dimensions.

(Triangular Numbers )[Z°ZŠó ŸÃHë�X 3,6,10....... -251

(N.C.E.R.T) ¸òR6,Z‚E+{»F,m�6,z¤/ZxóD+g+ZâYZzgÂ1V»F,ÀÃ̈KZŠZg{™@*ìX -252

)z×zZh{(   ¹̂VzZµìX Association for Improvement of Mathemtics Education -253

z�á3!~gc*èÅ»x™äzZà̂»**xìX -254

(Society for Mathematical Services and Standards¹L

1 x 8 + 1 = 9 -255

12 x 8 + 2 = 98

123 x 8 + 3 = 987

1234 x 8 + 4 = 9876

(98765) Zk»�Z[ƒÇX 12345 x 8 + 5 = ?
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(Evaluation) Yõ
)Yõ( D+g+›zúÆn4fg=ìX  -256

)Yõ( Ë�ÛŠÃeöÅŠg»ê™äÅZYi]Š¶zZÑ -257

)7ó
&ÑB3|ö
GE
Góœórð( Zlx '4' YõÆ -258

ÆZ!x6,CYÆõÝÃŠgzŠ¶»¿)3Yõ( (term) D+g+6,z¤/ZxÆZ!x6,c*ËR,x -259

’k,~Wiâö (2)  Oral Test i!*ãWiâö (1) ~t&i%}ƒD�X (test) Wiâö -260

iWiâö)c*(»g™ŠÏÅWiâö (3) 

CYÃZL¥â]~gc*èÆZßwZzgçZ*Ã6ñ́VZzgqÑ]~ZEw™ä~æŠŠ¶zZÑ< -261

)i!*ãWiâö(
Treatment Inter (3) uz}W (2) œW (1)  9X '3' Æ(Interview) W!*S† -262

(Ross) LLaZƒäÐ³%äJ-øg~i0+Ï»CÙœCÙçnZKâÎÅ̂~eöÐaZƒZìXóó -263

)’k,~ZJy( CY~0*ñYäzZàZ0+gzã&6VÅ̧]ÃªCÙ™äzZÑZJy -264

)i!*ãWiâö( CY~Š!*]óZõ!&¢AóZ¬Š{Zzg¥â]ÃZ~.™äcZEwƒäzZÑZJy -265

(inches 5 x 8 c* 3 x 5) CÙ�„‚w~Zq-%ûg3Y@*ìX)CYÆ!*g}~(Zk»e: Anecdotal Record -266

)å™äÆ9( %,ªìZk»IªƒÇXt¾ÅVwì Z¤/±Dk»gK -267

Æ_.gZÔ,~ÄyÐƒD�( 49000) Zq-Š�Z!*]zZáczèÎZÑ]ÅVw -268

Ã̈Kgkgeì�Ë�ÛŠ»ZÐZŠ~gkgeƒ@*ìXZzgxgkgeTÃyååqÑ]~g‚rìX -269

)Z½¦gkge(
Z½¦gkge¤̈DÅÃµ¥â]ÐmgBbìX)åç5]6�Kã¡ógs**]óŠÍVz){( -270

)ñiz+Mó‚Yócz†ó‡.Þ¿( Zi
+B{5Ðö
G

G<ÆS:]øDfs�X -271

)<Åµ/È~ó<Æ%äÅ»g~ó<ZVÆ%ä»g™**óZ¬Š{™**Zzg
+B{5Ðö
G

GWiâöÅ»g~~%ZiX -272

™**( »g™**ó<Â™**Zzg¶K**]Šg`™**Zzg<ÅYõ Key Z�á®)™**ó<ZVÃF,KMŠbó@Zc*]�ÛZë™**ó¶K**]

ëg_5Àö
IGY»Ÿ‚ -273

£g~Z'Zs»Ÿ‚ -274

Æpåëg_5Àö
IGYì( 1 Æpëg_5Àö

IGY7ìZzg 0 J-ó 1Ð0) %nðëg_5Àö
IGYÅŠgzCìX -275

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
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XXXXggggcccc****èèèè (C.C.E) ÚÚÚÚYYYYììììYYYYõõõõ
”V»Zõ!¿óZ,®)ZzgZyÅRÃT'¢zg~ìXa¾§bF,¹0*gì�?ŠzgZyZõ[”VÃ7

WäzZá)bH�?¥x™äcëñZµZzgx@zVÅæŠáMh�XD+gözZõ!xÁ¹VJ-”V6,ZW,
Z0+ZiƒD�ZyÐzZ/qÝ™**"u¢zg~ìXZkaëæZgk~Z§hVÐYõ™D�XZJ**]

�X Â™D
YYYYõõõõYYYYVVVV¢¢¢¢zzzzgggg~~~~ìììì????

n aZKZ,®)Æ_.Jgì�c*7¥x™äÆ /
ZLë/‚¹VÆ',Z',Jgì�c*7¥x™äÆn /

”V~Âu]Æ_.p~Wg„ìc*7¥x™äÆn /
”VÅF,¹ÐZ‚E+{óZz1ñCYZzg�`ÃzZ�™zZäÆn /
D+g+Zõ!¿~p~Æa /
D+g+§hVÆ4çÆa /

YYYYõõõõÆÆÆÆZZZZëëëëïïïï]]]]
”VÅ&6VÐzZ/ /

ìÑ] / ¦gZ] / ¥â] /
¼‰ï]ÆZEwÆfg= /
)bÆiÅ&¢AógDyZzgZŠZg /
ŠpóKãF,¹Zzg®»gZ:&¢A /
'g]ó{
óg~ /

””””VVVVÅÅÅÅÑÑÑÑZZZZ••••&&&&ggggŠŠŠŠ¿¿¿¿
gc*èÆ¦gZ]ÆZÖg»§iÔXÆiÆaÃÒ™ä»x@{™**X �

XÆiÆaŠg»gz�;]6,̈g™ÆzŸs#™ZiX �

ÎZw™**Ô7i‰ÎZw6,gŠ¿ªCÙ™**Ô�Z[Š¶Æ§i»x@{™**X �

®({6,Xi™ÆzŸs#™**X �

¤/z„ZzgZÐZŠ~xÁ~zheÆ§i»x@{™**X �

yÅY+$Ð7i‰ÎZÑ]6,”VÅY+$Ð�Z!*]Š¶Æ§i»x@{X �

czIƒ~”VÅÑZ•ŠZg~X �

§i ÆZ!x6,ñ�Š…VÆ�Z!*]qÝ™äÆaczIƒ~Ñ•™ä» (Unit) ŠzgZÈ$Ô$ �

i!*ãˆ[ÆÎZÑ]Æ�Z!*]ŠbÔgc*èÆ�µ/»x~Ñ•z){»x@{™**X �
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****yyyyzzzzZZZZgggg~~~~’’’’kkkk,,,,™™™™ŠŠŠŠ{{{{ïïïï]]]]::::
™**X ŠgÏÃ~Š�‰xÁ‰)tÙÔÃÒÙz){(QÏ~’k,™äÆxÁapŠZLîg6,%æFN �

aZLyÆ»xÆâ^…~ˆ!*]™ä»eàX �

#{)®)~D+g+zZõ!xÁÆZZŠÆz‰Ü”VÆgŠ¿ÔpŠÐ%æFN™äzZáï]Zzg¤/z„ �

_V~zheÆ§i»x@{™**X

”VÆ7ĝ¯CÔŠ-Zg~g‚!ÆaZLîg6,»g™Š{gc*èÐ0ï]»x@{™**X �

$ÆŠgxyZzgMy~Š�‰ÎZÑ]Ô…V»ZLîg6,�Z!*]rX �

µµµµ////»»»»xxxx::::
µ/ÅúX �

Š�‰µ/»xÐ0¥â]Æ”w»§i&§iX �

Z‰Åˆ¥â]ÆZ0+gZ`»§iX �

Šg`™Š{¥â]»‹t™ÆzŸs#™ZiÔæ¾™ZiX �

g7g^»g™**X �

YYYYõõõõÆÆÆÆWWWWÑÑÑÑ]]]]::::
ØØØØZZZZ@@@@ YYYYõõõõÆÆÆÆWWWWÑÑÑÑ]]]] YYYYõõõõ»»»»§§§§iiii DDDD++++gggg++++zzzzZZZZõõõõ!!!!§§§§iiii ((((££££ggggZZZZ]]]]

yÅeZ],~X
”VÆâ^…X
”VÅeZ],~X
�Z!ÒŸ]X

yÅeZ],~X
”VÆâ^…X

ÎZÑ]™**X
Iƒ™**X
x@{™**X
ÄóRB’k,~
ZJyX

›({6,)bi
™zZ**X

i!*ãZJyX
’k,~ZJyX
i!*ãZJyX
’k,~ZJyX

¦gZ]ÃVßVÆfg=zZã™**ZzgZk
Ð0Iƒ™**X
’k,~)bÃóñµzûÐaZƒä
zZá)bÃ7,|™'X
oƒ§jB¦gZ]»ZEw™D
ƒñqÝ™**X
Šb‰)bÃoƒ§iÐqÝ™**X

Z§hVÐXÃi™**X
µ/»xÆ”wÆaÑÇ¿Z(g
™**X
gc*èÆZßwzçZ*ZzgF,KMÅ¶K0+„
™**X
oƒ§jÐˆ[™**Šb‰
)bÃoƒ§i6,i™0***X

Z§hVÐ)bÃi™**X

gc*èÆ¦gZ]
»ûZzg)b»
i
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yÅeZ],~X
”VÆâ^…X
7g^̄CX
�Z!ÒŸ]X

yÅeZ],~X
”VÆâ^…X
7g^̄CX
”VÅeZ],~X
�Z!ÒŸ]X

ÎZÑ]™**X
Iƒ™**X
x@{™**X
ÄXRB’k,~
ZJyX

›({6,)bi
™zZ**X
i!*ãîgiK
YäzZáÎZÑ]
7ÞX
x@{™**X
c™**X
ÄXRB’k,~ZJyX
›({6,̂[™zZ**X

i!*ãZJyX
’k,~ZJyX
i!*ãZJyX
’k,~ZJyX

Šb‰X»oƒi»Z0+Zi{Î™
1ÜX
Šb‰XÆiÆaoƒ%Zi
ÅzŸs#™**X

ÅZ‚k6,Àè (patterns) %âV
Òy™**X
Šb‰)b~ZÝoÅ¶K0+„™**
z�;]Òy™ÆZkÅo™**X

ËXÆiÆaŠg»gå¥â]
ñ�Š�c*7ZkÅ¶K0+„™**Zzge**X
ZN[™Š{§iÅz�;]Òy™**X

Z+Ñào]
xÎaX
z�;]Òy™**X

yÅeZ],~X
”VÆâ^…X
7g^̄CX
�Z!ÒŸ]X

ÎZÑ]™**X
c™**X
x@{™**X
ÄXRB’k,~ZJyX
›({6,)bi
™zZ**X

i!*ãZJyX
’k,~ZJyX

gc*èÅZ˜q]ó´â]Zzg¶KEVÃ
ZEw™**X

„gCÎZÑ]Ãgc*èÆÓV~rX
ñµÆÒpÐ6)bBÎZÑ]»g™**X
Šb‰gc*èÆÓVÃ„gC^~
ªCÙ™**X

ZÖg

yÅeZ],~X
”VÆâ^…X
7g^̄CX
”VÅeZ],~X
CÆµ/»xÅ
g7g^X
�Z!ÒŸ]X

ÎZÑ]™**X
)bÃ7ÞX
x@{™**X
c™**X
µ/»xX
ÄXRB’k,~
ZJyX

›({6,)b
™zZ**X

i!*ãZJyX
’k,~ZJyX

¥x”{¦gZ]Ã6¦gZ]Ð%1o
™**X
‚—¦gZ]¼YäzZá¦gZ]Ð
%1o™Dƒñgc*èÆ¦gZ]»û
qÝ™**X
qÝ”{¥â]ÃZ‹)oV

d-.3›Òþ GG

¦gZ]Zzgˆ~PäzZá-ŠV~
Zy¦gZ]Ã%1o™**e’Xgc*è~
qÝÅˆ¥â]ÃŠzu}p}~
ñµzûÆÒpÐZEw™**X

g*
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yÅeZ],~X
”VÆâ^…X
7g^̄CX

ºm¬]»gZ
(Annecdotes)

¥â]g7gFX
�Z!ÒŸ]X

ÎZÑ]™**X
c™**X
x@{™**X
ÄR&’k,~ZJyX
›({6,)bi
™zZ**X

i!*ãZJyX
’k,~ZJyX

{xc*)¤/z„¥â]Ã].zw~Šg`
™**X
Šb‰¦g~ZDwZzgF,½¤/ZsŠN™

X»‹t™**X
Šb‰ZÃ¦k,~̂ZzgF,½¤/ZsÅ
æŠÐªCÙ™**X

úÒÏ™**X

(£gZ]Æ�ÛzrÅ (5) gc*è»7icÄógc*èÆD+g+£œÅãCŠ6,”V~!*<m0*õ
Z+Ñào] -2ó(Problem solving) Z»i -1 z»ª™@*ìXZkagc*èÆD+g+zZõ!¿Æfg=

úÒÏ -5ó(Connection) maZ™** -4ó(Communications) ZÖg™** -3ó (Reasoning proof)

»”w¾uJ-ƒZtY+ÆaèÃg{!*Ñ§iÐYõÅYñX (Representation) ™**

Evaluation çŠg)Yõ(
YYYYõõõõ&&&&§§§§iiiiÐÐÐÐÅÅÅÅYYYYCCCC����XXXX

:-.$<R,!5ÿE<óz){ Formative Evaluation (1

:xÁÆfg=óµ!*ð»xÆfg=óiîg6,ÅYäzZàYõ Summative Evaluation (2

:œ§iÐ‰;CZJ**]óf6øáÆfg= Diagnostic Evaluation (3

nÆÎZÑ]Š�YD�X 3 :-.$<ZzgR,!5ÿEZJ**]~ Formative Evaluation

Essay Type Questions îs�Z!ÎZÑ] (1

Short Answer Questions ¿�Z!ÎZÑ] (2

Fixed Response / Objective Type Questions czèÎZÑ] (3

ZZZZiiiiÎÎÎÎZZZZÑÑÑÑ]]]]ÅÅÅÅSSSS::::]]]]
Validity (1

:ZLfZCìÑ]ÆOñ‡.ÞZOŠ�Z!*]qÝƒVX Reliability (2

:ÑÆçÆ�ƒZÐZŠ~îg6,�Z!*]:ƒVX Objectivity (3

:Accountability (4

ZZZZJJJJ********]]]]ŠŠŠŠzzzznnnnÆÆÆÆƒƒƒƒDDDD����XXXX
’k,~ZJy (2 i!*ãZJy (1
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Mathematics (Methodology)

¾i!*yÐZ~.HŠHX Mathematics ÂLLxB$45½ø GHóó (1

�ÛZú (4) ²! (3) -**ã (2) ÑH (1)

»È "Man tha nein" -**ãi!*y~ (2

¿™** (4) ®(3) Šgc*Ä™** (2) G(1)

gc*è:I6,ZLW\Ã$+‚KzZÑ (3

e-ed',e (4) »gwcÍ (3) Yg`',**e&á{ (2) ',^gZ&+g− (1)

©]~LLÌóó»È (4

ZEw™** (4) ¿™** (3) 2Ì™** (2) 5**(1)

LLgc*èó‚bÐÌZëF,+ìXtZK̈yÆaå‡.ÞZEwìóót¾ä¹? (5

0*ñ (4) RðcÍ (3) Rð�Û"1¹Òè GEE (2) ',^gZ&+g− (1)

LL‚bÆÓx‡VÅãCŠgc*èìZzgÓx̂gc*è6,Z®g™D�óót¾ä¹? (6

Z½k (4) 0*ñ (3) �ÛZ1"5½è EGE (2) öI (1)

gZò™äzZÑ -ó+ ƒÐ¬¦Zzģ&Å´‘ (7

ekgL (4) gZk (3) zi+ð (2) Z½k (1)

**òÂ[»' "Wheston of Wetle" ZrZY6, (8

greá (4) 0*ñ (3) Z$k5ÿ GF (2) ™á (1)

**òÂ[»' "The Elements" (9

™zð»Ú (4) ßÇk (3) Z½k (2) 0*ñ (1)

**òÂ[Ä¢zV6,ŒìX "The Elements" (10

14 (4) 13(3) 12 (2) 10(1)

»æ[Šc*ŠHX "Father of Geometry" (11

Z½k (4) 0*ñ (3) Wg:k (2) g´ekgL (1)

**òÂ[»' "Mathematics is fun and in Earnt" (12

6,zW»g (4) 6,zW**ïZ}»g^ (3) 6,zW;ge~ (2) %zZ™ (1)

Zk“~‡ìHŠHX "Ramanujan Institute of Mathematics" (13

1952 (4) 1950(3) 1948 (2) 1946(1)

**òÂ[»' "Mensuration of the Circle" (14

ZgT (4) ŠÖ (3) Wg:k (2) Z
6)4ø
XG (1)
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**òÂ[»' "Arethmetica" (15

Šc*ÃÛ (4) ‹Zy (3) Wg:k (2) Lg¾ (1)

»ñ]. Digital Calculator (16

ÑA$gô (4) 0*ñ2̂ (3) g´ekgL (2) Yg`ĝ (1)

ƒ@*ìt¾äŠgc*ÄHX 180
0 [ÆÐViZz-V»X· (17

»Ú (4) ¢45é EG
I¨g_ (3) Z½k (2) Wg:k (1)

LL%gc*èy6,FF%ìóóDyZK̈yÅZ0+gzã&6VÐz�Š~W@*ìóót¾ä¹X (18

gZâÜ (4) Wg:k (3) V^ (2) g]ÿ O (1)

«{Âygc*èŠZV (19

%p (4) †K (3) ’y (2) Hypathia(1)

LLgc*èZq-‚bì�¢zg~}òÃZ~.™Cìóót¾ä¹X (20

Wgtº (4) Rðck (3) ZgT (2) YyÛe (1)

åâ~R6,gc*èÅD+gö»ÑX (21

C~gc*èÆÏŠpaZ™** (2) C~̈gz„Å&¢A»�Ûzr (1)

tÓx (4) CÃgc*èÅi!*yZzǵáVÐzZ�™zZ** (3)

zTâ~R6,gc*èÅD+gö»Ñ  (22

ãCŠ~¦gZ] (1)

gc*èÅ'gÂVgDyÃgzi%{i0+Ï~ZEwÆ‡.Þ¯** (2)

CÅf;-$Ã6,zZymJDƒñ̈gz„óxÎõÃ�ÛzrŠb (3)

tÓx (4)

gc*èÅD+göYV¢zg~ì?tÎZw¾ÃªCÙ™@*ìX (23

Z¾Zn (4) Yõ (3) £œ (2) µ/È~ (1)

gc*èÆ×~£œÃªCÙ™äzZá (24

gD**] (4) Z°ZŠ (3) ¿ó£œ (2) Dó'g' (1)

gzi%{i0+Ï~gc*è»ZEwZÏÑÃªCÙ™@*ìX (25

ñZµ (4) ZDw (3) × (2) Äz‚ (1)

gc*èÅD+gö»ZëÑ (26

xÎõ (4) ¦g~'g' (3) Accuracy (2) 2Ì™** (1)

gc*èÅD+göÆfg=CÆ',@*ƒ~ƒäzZàp~ (27

Cgc*èÃ�YF,¹c¢zg~Y3Ð (2) CtY3Ð
gc*è»Šzu}p}Ðm7ì (1)

gc*èÃÂ*y−Ð (4) CyÅgÉð6,ic*Š{Z®g™,Ð (3)
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wÆfg=6,zZym_�X (28

tÓx (4) D+g+Z¾Zn (3) D+g+£œ (2) D+g+ZŠZg (1)

yZkÅãCŠ6,µ/$»g™Æ#{)®)~D+g+zZõ!¿Z�xŠï�X (29

Yõ (4) D+g+ZŠZg (3) D+g+Z¾Zn (2) D+g+£œ (1)

Zy~ÐÃ̈K]9ìX (30

gc*èÆ£œCÙ-.$ÆÆaZµZµƒD� (2) gc*èÆ£œCÙR6,ZƒD� (1)

tÓx (4) £œóiâäÆ‚B$+s� (3)

ÆŸ‚»ZEwHXZk~ÃµÑ»”wƒZ? Zq-¤̈DÎŠGŠ¥x™äc (31

'g] (4) ZEw (3) û (2) D(1)

Zq-¤̈Dgc*èÆ]Ã„gC^Zzg„gC]Ãgc*MC^~ps™YìXt¾ÃªCÙ™@*ìX (32

Yõ (4) i'g] (3) û (2) ZEw (1)

Ð%ZŠŠzoZ]Æù·»%,óZyŠzoZ]Æ%ŠVZzgqÝ¢[ÆŠuÆ (33

ù·Æ',Z',ƒ@*ìXt¾ÑÃªCÙ™@*ìX
'g] (4) ZEw (3) û (2) D(1)

ƒ@*ìXZkÃªCÙ™äzZÑÑ   ŠZ],{»gK (34

'g] (4) ZEw (3) û (2) D(1)

C~gc*èÆZõ[Ð6,zZym"zZáZŠZg (35

‚³ZÖg (4) Z•ðŠg\o (3) ‚³ZŠZg (2) /g~ZŠZg (1)

uZ@*g**óxÁ»ZZŠóZkÑÃªCÙ™@*ìX (36

'g] (4) ZEw (3) û (2) D(1)

Zr~„gÂV»iZzgZkÅ¤&™**X (37

'g] (4) ZEw (3) û (2) D(1)

#Ã¾äŠgc*ÄHX '0' (38

¢45é EG
I¨g_ (4) gZâÜ (3) ',øT (2) ¸hZegt (1)

Z¤/¤̈Deö™Æ¦k,¯D�ÂtÃ́'g]ƒÏ? (39

e›'g] (4) ¦k,~ZÖgÅ'g] (3) Š4'g] (2) ¦k,~'g] (1)

¯äÆnZEwƒäzZÑD+g+§i 180o [ÆÐViZz-V»ù· (40

F,0Ì§i (4) ¥§i (3) Z5ZY§i (2) Z`Zð§i (1)

Ã̈K§igc*èÅD+göcñizV7ìX (41

bCÙZC§i (4) Z5ZY§i (3) Z`Zð§i (2) ×§i (1)
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¾gc*èŠZVäZ5ZY§iÅp[nÅ (42

ˆge (4) Ãí (3) Yye-~ (2) ¬îßi~ (1)

tZ5ZY§iÅ{òìX (43

wóZ¬Š{ÃZ:7Š~YC (2) Zk~qCÃZÌqÝì (1)

ŸÆÐ0“uz2]Šzg7ƒD (4) ¯‡â~RÆCYÆañizV7ì (3)

Ã̈KD+g+§if;„¸]ÃaZ™@*ìX (44

F,0Ì (4) ¥(3) Z5ZY (2) Z`Zð (1)

Cc*XZkäÃ̈KD+g+ »ZEw™Dƒñ ÆiÆa yä (45

§iZEwHX
F,0Ì§i (4) ¥§i (3) Z`Zð§i (2) Z5ZY§i (1)

¾i!*yÐâ~.ìX Heaurisic Â (46

�ÛZú (4)  ÑH (3) ZO (2) -**ã (1)

-**ãi!*y~LLƒgjóóÐ%ZŠ (47

Ûzãâjw (4) W‚ygZ3 (3) ~Šgc*ÄÃVÇ (2) ZY§i (1)

ZÏ°§i¾§iÅ¡ìX (48

F,0Ì§i (4) Š!*C (3) bCÙZC (2) ) (1)

ZÏ°§i~y»gzw (49

tÓx (4) ôZy»g (3) �ggÚ (2) "ZuZë (1)

ZÏ°§iÅS¤ (50

CpŠÐÎh� (2) tgUóc*Š™äÆ¿ÃÁ™@*ì (1)

tÓx (4) Cóiîg6,zfe� (3)

¿Æfg=Gó¨gz„Æfg=GZyZßßV6,«§iì (51

)XbCÙZC§i (4) Š!*C§i (3) µ!*ð§i (2) ZÏ°§i (1)

µ!*ð»x»ª%³ (52

ßg]qwaZ™** (4) g7g^r (3) 6,Z7½ïEH»ZN[ (2) )/È~ (1)

aZ™äzZÑ»x Concentration WçZzg»yÆZEwÆfg=C~!@Âz (53

tÓx (4) µ!*ð»x (3) i!*ã»x (2) ’k,~»x (1)

Z°ZŠÅp~Æfg=Zq-„X»!*g!*gi™** (54

!VÅo (4) !~ (3) w (2) i!*ã»x (1)
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øDfs~i!*ã»x»ZEwƒ@*ìX (55

Æa ‚—¥â]ÅYõ (2) !VÅoÆa (1)

tÓx (4)   (,JäÆa Speed & Accuracy(3)

t¿gc*èÆ¦gZ]ZzgçZ*ÆZßßVÃL™@*ìX (56

µ!*ð»x (4) ’k,~»x (3) i!*ã»x (2) w(1)

µ/$Å¢zg] (57

a ŠND+göÆ (2) £/Z¦ZŠzVÆ”wÆa (1)

tÓx (4) Z‚E+{~pŠZOŠ~Æa (3 

gc*èÆ»[ÆD+z+™**¾Åf)ŠZg~ìX (58

Ó#Ö (4) gc*è»ægk (3) œgægk (2) æg1 (1)

µ/$ÆæZg`³™äzZÑâCÙ½ (59

j (4) Wgx7Z8- (3) CÙ!*g^ (2) �x (1)

Z»ðµ/È~ÆŠzgZyZyï]Ãf‚~ǵecX (60

tÓx (4) -.$ÆaÙ] (3) -.$Æ£œ¥%] (2) f~Z»ð (1)

CÙ!*g^ÆæZg`»ª%³ (61

}ò (4) Z’Z× (3) Àè (2) æ¾ (1)

CÙ!*g^Æ_.µ/$Æ%µ (62

7 (4) 6 (3) 4 (2) 5(1)

gc*èÆZõ[~W‚ãÆa»[ÅZy~„ÅYCìX (63

tÓx (4) -.$~ (3) Zòt~ (2) ”w~ (1)

Â¾i!*yÐ1ŠHìX "Curriculum" (64

²! (4) ÑH (3) ̀* (2) -**ã (1)

Lµ/$ó$ÆZëï]»{
ìXÃF,KM~g3ŠHìZzgZkÃyÅY+$ÐC~7™**ƒ@*ìX (65

ţw¾»ì
�x (4) CÙ!*g^ (3) Íe (2)

"5½è EGE (1)

µ/$Zõ[ÅF,KMóµ/È~ZzĝìTÅôZãy™@*ìXt¾ä¹ (66
"5½è EGE (4) S (3) e-k (2) z@¾ (1)

æ¾µ/$»Ã̈K%³ìX (67

WẐV (4) aå (3) ŠzuZ (2) ŠZ (1)

»[ŠgZÝZyxÁ»ù·ì�CÆ(£œÆ”wÆaæg1ÅY+$Ð7HY@*ìót¾ä¹ (68

CÙ!*g^ (2) Cunningham(1)

gZ**(4) Alberty.A & Alberty.E(3)
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»[ŠgZÝ)Wg<(yÆ;B~0*c*YäzZÑZziZgìTÐz{ZL)ZâY(¥ÆìÑ]ÆÒpÐ (69

ZL)Z:e-(æg1~ñhYìXt¾»¸wìX
´45À�ê
EEY

(4) gZ',^ (3)
"5½è EGE (2) gz**®gzk (1)

»[Ð%ZŠ (70

*yÃIcŠg»gZâY (2) ¤̈D»æg1~5ŠHD (1)

tÓx (4) ¤̈DÆæg1ÐmgppzZáÓxZõ!Š!*] (3)

µ/$~Z¬Š{ÅZëzz (71

ZKYõ™** (2) CÅF,¹»Z0+Zi{Î** (1)

D+g+£œ»”w¾uJ-ƒZ?¥x™** (4) CÆZõ!Š!*]ÐzZ/qÝ™** (3)

ŠgÏÂ[Æp}Zk§bƒäeÂX (72

›ë6,Œ (2) ãCŠ~¦gZ]Ã�ÛzrŠ¶zZáp}6,ŒƒäeÂ (1)

tÓx (4) W‚yÐÂÅ§s (3)

gc*èÅŠgÏÂ[ÅtS:]ƒãecX (73

&6VÆ�Ûzrcwƒãec (2) Zk~’k,~»xÆaoƒ(ƒãec (1)

”VÆz‰ÜÃŸqƒäÐXäzZà (4) C~Äz‚(,JäzZà (3)

Yõ (74

',@*ƒ~ƒäzZàp~ÅãCŠ6, (2) ¿Åc*ŠŠZ“ÅãCŠ6, (1)

tÓx (4) CÆ{ñlg�6, (3)

ÎWÅ&¢Aó§i»g›ëówóãCŠ~¥â]ótÓx¾~ñ�Šƒ**ecX (75

ÎZÑ]š (4) Çà (3) ŠgÏÃ (2) zgu,- (1)

Ðm7g‚rX Syllabus t§iŠg`fs~*y (76

!i›Õä I
EC§i (4) ;C§i (3) %̈à§i (2) ÄZã (1)

xÎõÃZÌŠ¶zZÑ§i (77

ë%œ/~ (4) f~ÄZy (3) ;C (2) x(1)

»ŠzuZ**x Topical Approach ÄZã (78

ë%œ/~ (4) f~ÄZy (3) x§i (2) ÄZã§i (1)

Zk$ÆˆŠzu}$ÅD+göƒãecXtgc*è»Ã̈K§iìX (79

ë%œ/~§i (4) ÄZã§i (3) ;C§i (2) x§i (1)

ZiÎZwÅpÒV (80

9ÑÅTy (2) ŠNZzgŠpÃ6,zZymJ** (1)

Óx t (4) Ç~&¢AZzg�YZŠZgZk~ñ�ŠƒV (3)

269 CEDM / TET 2024 Paper II / Maths



gc*è»z{Ã̈Krì�C~#{)®)ÆâjwÅZÂ?ØZzg°xŠpÃŠzg™@*ìX (81

gc*èÆçZ* (4) gc*èÅÂ[ (3) gc*è»Ã{: (2) gc*è»' (1)

ZÎ[~NCÆ:Åzz (82

yZzgC~g*:ƒ** (4) æg1Ð)q¢~ (3) !*g!*gæg1$+Ü (2) Áƒ** I.Q.(1)

ŒVzZµìX Association for improvement of Maths Education (83

©gW!*Š (4) Jºð (3) z×zZh{ (2) ±43ð
YEHg (1)

7,JðÅF,¹~gZ{Š3äzZá (84

*y (4) »[ (3) Yõ (2) Wiâö (1)

½ÂxÆZëï] (85

¥%]ó@*W,ZC´‘óczŸ] (2) £œIÆŠ!*]óYõÆ2 (1)

Zy~ÐÃð7 (4) wÅ´‘ó;C´‘óGzŸ] (3)

WiâöÅX9�? (86

20 (4) 18(3) 5 (2) 3(1)

ÄŠâV~Zq-!*g’k,™**ecX Anecdotal Record (87

¹9 (4) ¹4(3) ¹6 (2) ¹2(1)

ZiÎZwÅtS¤ƒãecX (88

tÓx (4) Objectivity(3) Reliability (2) Validity(1)

ZÚz-ÅX9�X (89

12 (4) 9(3) 5 (2) 7(1)

ÆÄZlx�? Rating Scales (90

4 (4) 9(3) 5 (2) 7(1)

gc*èøg~�d$»WsƒCìótÒygc*èÅ¾ŠgÃªCÙ™CìX (91

”Šg (4) ZÃŠ~Šg (3) pDŠg (2) )1CŠg (1)

wZyZßßV6,FFìX (92

‡âywZzgZõ[&+g=¿ (2) ¯Z0+zi~ZzgZIy (1)

‡âywZzg‡âyWâŠÏ (4) Zõ[&+g=¿ZzgZõ[&+g=Š/ (3)

gc*èÆZ&ápVÆŠgxyëg_5Àö
IGYÅvw? (93

gc*èZzgd~ (4) ææ~ZzgZrZ (3) ‚ÛoZzgd~ (2) gc*èZzg‚Ûo (1)

¾gc*èŠZVÆ**xÐª¡¦(g{ŠZ¸ŠHX (94

',ëT (4) Wgc*º (3) gZâÜ (2) ¸hZegt (1)
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¾ä7HX »gKTÆÐVIŠ�‰ƒV¥x™ä»Ÿ‚ [ (95

0*ñ (4) Yg`́43ðHEg (3) ‹zy (2) ¸hZegt (1)

Ã̈KD+g+§iZ`Zð§i»Š!zZzgZÏ°§i»i»xìX (96

µ!*ð§i (4) )bÆi»§i (3) ZÏ°§i (2) Š!*C§i (1)

¬xÐ{mÅ§s(,"zZÑ§i (97

Z`Zð§i (2) §i Problem Solving (1)

§8gR,~§i (4) Z5ZY§i (3)

§8gñ~§j~y»™ŠZg (98

ôZy»g (4) xZV (3) æŠÇg (2) …(1)

«%û¾ZŠZg{äÂHX Talent Search Test gc*èÆf�CÅTy»< (99

ó©gW!*Š SITE (4) ó5Š‹ CBSE(3) ó©gW!*Š SCERT (2) ó5Š‹ NCERT(1)

YõÆÄZlxƒD�X (100

9 (4) 5(3) 4 (2) 3(1)

Ȩ̈xÅçÙZzg)ßYÆ�ÛzrÆf¢zg~*yì (101

D�Ø] (4) Dçâ] (3) Dgc*è (2) D‚b (1)

ñ�Š{Šzg~Š*~ƒÐic*Š{ZÌì (102

�Ø] (4) %¥ (3) çâ] (2) ‚bZzg)ßY (1)

LLDgc*è”VÅF,šM~̈z„z�;]»ØÎä¹™äZzgxZ0+ZiÃ�ÛzrŠ¶Å&6VÃ6,zZymJä (103

tZÖp¾0*ŒÆ�� zZàÎZg~Å§bÃW**e34/õ XGJóó
POA-1912 (4) 2005 ¸òŠg(C{
 (3) RTE-2009 (2) NPE-1986 (1)

¢45é EG
I¨g_ÅaZöÃµ£x6,ƒð (104

^ (4) -**y (3) Somas Ionia (2) Samus (1)

¢45é EG
I¨g_ÃDgc*èZzgDƒ]ÐŠpaZ™zZäzZÑZ*ŠÃyå (105

Cosmology (4) Thalis (3) Miletus (2) Pherekydis (1)

~Zq-ZjwÅÑä**xå Samos ¢45é EG
I¨g_ (106

Pythais (4) Sami circle (3) Combyses (2) Babylon (1)

ËÌ‡[Z²Zzt[~zF,»%,!*¹ŠzZHqÆ%ŠVÆù·Æ)z~ƒ@*ìXt�gX¾Æ**xÐ (107

�gì
George Cautor (4) Rene Descarts (3) ¢45é EG

I¨g_ (2) Euclid (1)

iZzt‡[ƒ@*ìXZkÀèÃ¾ä7H (2)n-4) ZHqzZàÈ=̂ÆZ0+gzãiZz-V»ù· "n" (108

gZâ” (4) Euclid (3) Wg:k (2) ¢45é EG
I¨g_ (1)
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LLŠZ],{ƒÐic*Š{gK»=ÍZî™@*ìóóXZkS¤ÃƒÐ¬¾gc*èŠZVä7H (109

¸hWegt (4) Yg`́42.çGEH (3) ¢45é EG
I¨g_ (2) Wg:k (1)

Yg`́42.çGEHgc*èŠZV¹V»g�zZÑå (110

',A (4) ̀* (3) ^ (2) -**y (1)

D[Æ·ZŸÃ¾ä7H (111

Rene Descarts (4) Wgd-)å IGk (3) ¢45é EG
I¨g_ (2) Yg`́42.çGEH (1)

Æz9~Zq-@*Zq-_“0*ðYCì (0,1) ¾gc*èŠZVäU*"$H
 (112

Yg`́42.çGEH (2) Rone Descarts (1)

¢45é EG
I¨g_ (4) ¸hZegt (3)

¹V»gc*èŠZVå (Rene Descartes) g¶e$i¹é GgF (113

�ÛZ÷ (4) ^ (3) -**y (2) ̀* (1)

g¶eeg^ägc*èÆ¾%~ZCZ·Zu7H (114

ˆ[ (4) ¥ææ~ (3) ZrZ (2) ææ~ (1)

Wgt•¾o»gc*èŠZVå (115

-**y (4) ̀* (3) yz*y (2) u~]d (1)

Wgt•»ic*Š{F,gc*è»z{Ã̈KzìT~z{Z·Zu7H (116

ˆ[ (4) ZrZ (3) Dƒ] (2) ˜~D[ (1)

#Æ¦gÃ¾ä7H (117

¢45é EG
I¨g_ (4) gZâ” (3) ¸hZegt (2) Wgt• (1)

ÅŠgÃ¾gc*èŠZVä7H (118

¢45é EG
I¨g_ (4) Wgt• (3) u~EZkgZâ” (2) ¸hZegt (1)

éì¾gc*èŠZyäi}Æ”ÅeöÅ 28,835 i}»” (119

Yg`́42.çGEH (4) gZâ” (3) ¸hZegt (2) Wgt• (1)

Y~cY~gh}‰¡¦(g{»**xHå 1975 (120

Insat - I (4) Zt (3) Wgt• (2) 6,¹~ (1)

¸hZegt¹VaZƒZå (121

Xw (4) zZ7gZ (3) N*Nez (2) PZÑ (1)

¾äè   Bijaganitha Zzg Lilavathi (122

K (4) ueZkgZâ” (3) Wgt• (2) ¸hZegt (1)
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¾*yÅÂ[ì The Siddhanta siromani (123

y~ (4) ©] (3) Dgc*è (2) Dƒ] (1)

ÑpÐ„»¦g7™äzZÑgc*èŠZV (124

ueZkgZâ” (4) ',øT (3) Wgt• (2) ¸hZegt (1)

tŸ‚7™äzZÑgc*èŠZVÃyå =™{»gK 4 ŠZ],{»gK< (125

ueZkgZâ” (4) ',øT (3) ¸hZegt (2) Wgt• (1)

ueZkgZâ”ÅaZö“ƒð (126

1887 ZÍ', 12 (4) 1857
]4--.ç F
H
E 11 (3) 1972 âÞ 11(2) 1887 ec 22 (1)

yz*y~-xgc*è“oc*Y@*ì (127

ZÍ', 2 (4) Z~ 14 (3) �Ûzg~ 28 (2) ec 22 (1)

gZâ”°ŠÃ̈Kì (128

1920 (4) 1887 (3) 1729 (2) 1857 (1)

Z°ZŠÆÃt~ƒÐic*Š{¬zy¾gc*èŠZV»g; (129

ueZkgZâ” (4) ',øT (3) Wgt• (2) ¸hZegt (1)

gZâ”»ZÖ~Z*ŠÃyå (130

Yg`́42.çGEH (4) Hardy (3) g¶ekg^ (2) ¢45é EG
I¨g_ (1)

z){Æ�ÛzrÐgc*èÆÃµZŠZg~ZŸ† TechniciansÔGeologists Zc‰
Zb8-ÔZÃìÔ (131

ƒ@*ì
‚³ZŠZg (4) ZÃŠ~ZŠZg (3) �YZŠZg (2) &zZgZ:ZŠZg (1)

Ô®yÔg³z){Ðgc*èÆÃµZŠZg~ZŸ†ƒ@*ì Mä
µ545¼?ç GHGF ñuÔ&á²~X (132

�YZŠZg (4) )1CŠg (3) Äz‚ÆZŠZg (2) �RZŠZg (1)

¿õÝ;yZKgzi%{ÅD+gö~qÝ™@*ìÔZjë� (133

³ (4) ¥%] (3) cz£ (2) £œ (1)

CYÅY+$Ð¼ƒñ(ñZŠÃ7™**HB@*ì (134

³ (4) ¥%] (3) cz£ (2) Ñ (1)

Æ_.ÔD+g+czŸ]ÃÄ´̧V~„HŠHì Blooms (135

5 (4) 4 (3) 3 (2) 2 (1)

¥â]ÔƒÔZ:tÔ¹Ô@*;ZzgYõtczŸ]¾(cz£Æ´‘~&áï� (136

tÓx (4)
&)Ó¼-ö

G
´‘ (3) @*W,ZC´‘ (2) wHC´‘ (1)

cz£Ô¥â]Æ¥%]H� (137

!VÅ¶KyŠ„™** (4) ZN[™**Ô¹™** (3) °p™**Ô̂Q@*g** (2) ŠCÙZ**ÔÙ|#™** (1)
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}òÅ¤&™**Ô7Íð™**ÔGzŸ]Ã%A$™**Ô¾(cz£Å¥%]� (138

Šp (4) Z:t (3) ƒ (2) ¥â] (1)

ŠpÔµgDyÔ‚³gDytczŸ]¾(´‘~&áï� (139

ZyÓx~ (4) wHC´‘ (3) @*W,ZC´‘ (2)
&)Ó¼-ö

G
´‘ (1)

wHC´‘ÆczŸ]ÃqÝ™äÆfCYÃÁÁ´‘~̂gqÝ™**7,@*ì (140

@*W,ZC´‘ (2)
&)Ó¼-ö

G
´‘ (1)

&)Ó¼-ö
G

´‘Zzg@*W,ZC´‘ŠzâV~ (4) pŠwHC´‘ (3)

�xÅèƒðÂ[»**xHì (141

Bloom's Taxonomy of Educational Objectives (2) Bloon's Taxonomy (1)

Bloom's General Objectives and Specifications (4) Educaitonal objectives (3)

ÆŠp� Curriculum (142

Run (4) Course (3) Running course (2) Course to be run (1)

»[ÓxZõ!Š!*]»ù·ì�CYÃæg1ÅY+$Ð�ÛZëƒD�óó»[ÅZk°pÃ¾ä7H (143

Albert (2) Cunningham (1)

H.Robert Beck & W.Waltercook (4) H.Robert Beck (3)

LL»[Zq-Wg<)y(Æ;B~Zq-ZziZgìTÐz{ZLZâY)CY(ÃZLìÑ]ÆÒpÐZK (144

»[ÅtYì°p¾ä7Å Z:e-)æg1(~ñhYìóó
Alberty (4) Dictionary of Edu. (3) Cunningham (2) H.Robort (1)

LLgc*è»»[6,Ô‚³ZzgQZz[ÅF,¹»Z®gìÔgc*èÆ»[~z{Óxµ/ÈF,KMzZgxÁ&áï (145

��ZÐZŠ~B¤/z„îg6,CYÅY+$ÐyÅôZã~æg1ÆZ0+gc*!*CÙZ�xŠ~YCìXtZÖp¾zÅ
Y+$ÐŠØ‰�

R.T.E 2009 (4) P.O.A 1992 (3) 1964-66 ÃVg~z (2) NPE-1986 (1)

ì gc*èÆyÆfZõ!xÁÔ§iD+göD+g+ZzgZõ!fgZùÔYõÆñizV§iz){ÆæŠ�ÛZë™@* (146

tÓx (4) Šg(C{
 (3) {
»[ (2) »[gc*è (1)

»[gc*èÅµ/È~ÆZë%µ (147

»[ÅD+z+Zzg»[Å¿WzZg~ (2) »[»ZN[Zzg»[ÅŠgzÈ~ (1)

»[gc*èZzgYõ (4) »[ÅD+z+Zzg»[Å̂ (3)

gc*èÆ»[ÅD+z+»ZëZßw (148

‚³%Ãi (4) '%Ãi (3) �Y%Ãi (2) y%Ãi (1)
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»[gc*èÅD+z+~Ã́ZŠZg&áï™**e34/õ XG
J (149

Äz‚Zzg)1CZŠZg (2) iÔ�RZŠZg (1)

tÓxZŠZg (4) �YZzg�RZŠZg (3)

»[gc*èÉ¼CåFZgƒãe34/õ XGJ@*
 (150

CYÅ¢zgÂV»Òpg3Yn (2) ñ�Š{ŠzgÅâ8-Ã7gZHYn (1)

gc*èÅ].h+F,¹Ô‚³¥â]Ô)ßYÅ].h+F,¹ÃZLZ0+gC{Š}Ã (3)

úZxÅçÙF,¹»Òpg3Yn (4)

gc*èÅ̂~xZzg;CZßw~ìwǵe’ (151

gc*èÆÂp}ÃWy~&áï™**e’ (1)

gc*èÆÄZ**]ÅF,KMÆöÃZ½D£gÆ_.&áï™**e’ (2)

W‚yÐÂÅY+$F,KMŠb (3)

xZ±gÐic*Š{Ñ*yÃ&áï™** (4)

^gc*è~ø
»Zßw¾§sZ&ág{™@*ì (152

CYgc*èÆI~ŠpB (1)

gc*èÆCÙÄZyÃÑzq™äÐ¬CYÆ‚—¥â]ÅYõÅYñ (2)

gc*èÆCÙÄZyÃIÆfCYÃWâŠ{HYñ (3)

gc*èÆCÙ6ÄZyÃIÆfCYÆ‚—¥â]ÅYõ™Dƒñ6ÄZyÃI6,WâŠ{HYñ (4)

gc*èÆ»[Å̂~ZyCYÆZÐZŠ~¢zgÂV»ìwǵe34/õ XG
J (153

NWñiCY (2) ,CY (1)

NWñiZzgZz‰CY (4) Š¸Zzgà~´̧VÆCY (3)

;C§i~gc*èÆÄZ**]ÅF,KMƒCì (154

CYÅ¢zg]ZzgŠpÆÒpÐ (2) CYÅ/Zzg)®)Æ£gÆÒpÐ (1)

CYÅ/ÔŠâ©éÔ¢zg]Ô£gÅRZzģ]c*ŠZ“ÆÒpÐ (3)

*yÆÄZ**]ÅîZªÔŠpZzg�Y¢zgÂVÆÒpÐ (4)

ÄZC§i~gc*èÆ»[ÃZk§bF,KMŠc*Y@*ì (155

gc*èÆËZq-ÄZyÃË)®)~ÑzqHYñÂåîg6,ZkÄZyÃZÏ)®)~»HY**e’ (1)

ZÄZ**]ÆgLgL”VÃgK)oV~7,J**e’ (2)

ÄZ**]ÆgLZzgW‚yñZŠÃ¬)oV~ZzgÂZzg(,}”VÃ(,~)oV~7,J**e’ (3)

CYÅ¢zgÂVÆÒpÐZyÅf6&6VÆÒpÐW‚yÄZ**]Ã„7,Jc*Yñ!*¹ghŠc*Yñ (4)
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gc*èÆ»[ÅD+z+Æ§j~ë%œ/Zzg%̈à§i~Z(ƒ**e’ (156

gc*èÆZÄZ**]ÃZ)oV~gLgL”V~„™Æ7,J**e’ (1)

Zq-„)®)~Zq-ÄZyÃZz²V~7,J**e’ (2)

ZÄZ**]ÃZnf~ÄZ**]~„™ÆZ)oV~ZnÂRÆÒpÐ7,J**e’ (3)

gK)®)~W‚yÄZ**]Ô(,~)oV~ÂÄZ**]7,J**e’ (4)

ægÎV~gc*èÅŠgÏÂ[»[ÅD+z+Æ¾§iÃZC™¯ðˆì (157

ë%œ/Zzg%̈à§i (4) ÄZã§i (3) ;C§i (2) x§i (1)

æg1Æ»[~gc*è»£xHì (158

)¢zg~*yì (4) Z(g~*yì (3) Ñiò*yì (2) Zë*yì (1)

z‰ÜZzgÂZ**ðÃŸùG%D+g+£œÃqÝ™äÆfÑ*yÃ±ZzgF,KMzZg7™ä»§i¿ (159

B@*ì
;C§i (4) %Ãi~§i (3) ÄZã§i (2) §iD+gö (1)

Z`Zð§iD+göÃ7™äzZÑâCÙ½ (160

Frobel (4) Becm (3) Pestalozi (2) gzÎ (1)

»Ñ]Æ›ëc*YVÃU*"$™ä»¿ (161

Š!*] (4) ZÏs (3) Z5Z` (2) Z`Z (1)

Ëgc*èÆ]c*YVÃÀèJ-(Að FX™**Zk§i~&áïì (162

@*d§i (4) Z5ZY§i (3) Z`Zð§i (2) ZÏ°§i (1)

gc*èÆf�z,CYct§iñizV7ì (163

@*d§i (4) ¥§i (3) ZÏ°§i (2) Z`Zð§i (1)

Ã̈K§iD+göZ`Zð§i»wk§iì (164

@*d§i (4) ¥§i (3) Z5ZY§i (2) Z`Zð§i (1)

ë{z%“ZßßVÐ‚Š{VßVÅ§sWÐ(,"zZÑ§iì (165

Z5ZY§i (4) @*d§i (3) ¥§i (2) Z`Zð§i (1)

¬gèGz£Ã̂l™**Ô%A$™**Zzg¤&™**Zk§iÆ%Zi� (166

@*d§i (4) ¥§i (3) Z`Zð§i (2) Z5ZY§i (1)

Zq-Ÿ‚c*ZßwÆ�ÎZÑ]Ãi™**Zk§i~ñ�Šƒ@*ì (167

)bÆi»§i (4) ZÏ°§i (3) Z`Zð§i (2) Z5ZY§i (1)

ŠØƒñÑºÓVÆ³Ã³]ÆGz£ÃU*"$™**Zk§i~&áïì (168

@*d§i (4) ¥§i (3) Z5ZY§i (2) Z`Zð§i (1)
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¾§i~CYÃZ§gZzgZXŠ~_./Ã�ÛzrŠ¶»ñµMì (169

ZÏ°§i (4) @*d§i (3) ¥§i (2) Z5ZY§i (1)

¾§iD+gö~Ñº¿ÆGz£Ã³³Z~.HY@*ì (170

§8gñ~§i (4) ZÏ°§i (3) ¥§i (2) @*d§i (1)

ZÏ°§iD+gö»ñ].Ãyì (171

�Ûz.Þ (4) H.E.Armstrong (3) gzÎ (2) Ryburn (1)

‚³Z§gÆ_./Ã6,zZymJ**¾§iD+gö~&áïì (172

XÆi»§i (4) Š/{:»§i (3) @*d§i (2) ZÏ°§i (1)

ì LCY~ZÐZŠ~i»xÔNgx@{™äÔWiZŠ~Ð̈gz„™ä6,izgŠbZzgpŠZOŠ~(,J**óóZk§i~&áï L (173

¥§i (4) §8gñ~§i (3) ZÏ°§i (2) 6,z7½ïEH§i (1)

Ã̈K§iD+gö'%ÃiZzg;C§iì (174

¥§i (4) §8gñ~§i (3) ZÏ°§i (2) 6,z7½ïEH§i (1)

gc*èÆËÂX»!*ÅgÔ!*Ñ§iÐieð&+ïÜZk§i~&áïì (175

§8gñ~§i (4) XÆi»§i (3) 6,z7½ïEH§i (2) ZÏ°§i (1)

XÅÙ|#™**Ô¹™**ÔGzŸ]‡ì™**ÔYõ™**Zzg³Z~.™**Zk§iD+göÆ%Zi� (176

öÃŠ»§i (4) XÆi»§i (3) §8gñ~§i (2) 6,z7½ïEH§i (1)

CYÆf‚Ã¤ŠÏÔ̧]',ŠZ“Ã�ÛzrŠbÔpŠZOŠ~ZzgpŠZ®g~Ã�ÛzrŠbZzgXÆFUîV6,̈gz„™** (177

‰&6VÃZ¸g**Zk§iÅpÒV�
!i›Õä I
EC§i (4) 6,z7½ïEH§i (3) §8gñ~§i (2) XÆi»§i (1)

»!*ãÃyì (Project Method) µ!*ð§i (178

�Ûz.Þ (4) Dr.Kilpatrik (3) H.E.Armstrong (2) gzÎ (1)

µ/Åt°p¾ÅY+$ÐŠ~ˆì "Project is a plan of action" (179

Ballerd (2) Dr.Kilpatrik (1)

 Stevenson (4) Oxford's Advanced Learer's Dictionery (3)

¾§iD+gö~Zõ[Ô;C¸Z2ÅãCŠ6,FFì (180

!i›Õä I
EC§i (4) §8gñ~§i (3) µ!*ð§i (2) ZÏ°§i (1)

µ!*ð§iÆÄ%Zi� (181

7 (4) 6 (3) 5 (2) 4 (1)

Ã̈K§iD+gö�YgZ‚Ã�ÛzrŠêìZzgZq-Šzu}Ð¬zy™äZzgnŠ!ìÑ] (182

Æ_."Ã�ÛzrŠêì
!§i (4) ZÏ°§i (3) µ!*ð§i (2) §8gñ~§i (1))
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CYÅ»g™ŠÏÔF,¹ÅYõcoƒF,IÃ́ƒ$Ëì (183

ºh»x (4) b»x (3) ’k,~»x (2) i!*ã»x (1)

gc*èÆ¼ƒñ¥â]Ã¢ïÐ‡ìgppÆfÃ̈K»x4ƒYì (184

ºh»x (4) b»x (3) ’k,~»x (2) i!*ã»x (1)

� Z,i»x�CYÃ-.$ÆZ!x6,-.$Æ0ƒV‰
%:»g™**Ô!š‹5éG]¦™**Ôìzguz){ÃHë (185

b»x (4) ºh»x (3) y»»x (2) i»x (1)

**ñizVÎZÑ]Ôß§iD+gögc*èÆZk¿~g»z^eZmì (186

§i¿ (4) ß�Z!*] (3) gc*è~¡Zzg!~ (2) oƒi (1)

gc*èÆyÎVÔZ°ZŠÃŠg„Z0+Zi~£òŠgzVÆÒpÐrÔñizV{Æ¯**z){Ðgc*èÆZk¿~ (187

æŠÇgƒDì
gc*èÆ�¿́~!~Ñä~ (2) gc*è~¡Ã�ÛzrŠ¶ (1)

oƒ§i¿~ (4) gc*è~¡Zzg!~aZ™ä~ (3)

ËÌ»xÃ»x[§iÐå™äÆf¢zg~ì (188

!2.çHGs (4) µ/ (3) '×Šzg~ (2) gzBÔ… (1)

ËZq-$ÃåZzg»x[§iÐ7™äÆf¢zg~ì (189

âCÙy (4) ŠgkzD+g+ZâY (3) µ/$ (2) µ/È~ (1)

(‚wÅZ’ZYÐ‚wÆ»J-Ë*yÃå™ä»µ/B@*ì (190

-.$µ/È~ (4) ‚Ñ:µ/È~ (3) µ/$ (2) µ/È~ (1)

‚Ñ:µ/È~~&áïƒD� (191

»!ë»!xÁ (2) {
»[ (1)

{
»[Ô»!Zzgë»!xÁ (4) Óx-.$µ/È~ (3)

(‚w~»xÆZc*xÅ®ZŠƒCì (192

Šy 6 (4) Šy 22 (3) Šy 220 (2) Šy 180 (1)

Ë)®)Æ{
»[Ãå™äÆf»xÆZc*xÅ®ZŠƒãe34/õ XG
J (193

Šy 365 (4) Šy 180 (3) Šy 90 (2) Šy 220 (1)

â,)®)ÆÂxZÑz‡]~gc*è7,JäÆfß~Ä]ƒäe34/õ XG
J (194

] 7 (4) ] 4 (3) ] 8 (2) ] 6 (1)

gc*èÆgLgLœ
|xgppzZáÄZ**]ÃZq-(¦™**ƒ@*ì (195

tÓx (4) {
»[ (3) -.$ (2) $ (1)
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¹ñZŠÔZõ!xÁÔYõ»¿ZkÅµ/È~Æ%Zi� (196

tÓx (4) ‚Ñ:µ/ (3) -.$µ/ (2) $µ/ (1)

LLµ/$Zõ[ÅF,KMÔµ/È~ZzĝìTÅyôZã™@*ìóót°p¾äÒyÅì (197

Bossing (4) Stand Laster (3) Davies (2) Good (1)

RÆµ/$Ã™»§i¾ä7H B.Ed (198

John Fredrik Herbort (2) Spencer (1)

Davies (4) Kilpatrik (3)

~Ãµf~%µƒD� Culminating Phases µ/$ÆZ!òŠzg (199

Z¬Š{$Zzgy»»x (2) ‚—¥â]ÅYõZzgø
 (1)

_·ÅôZã (4) ZÖgæ¬ (3)

ŠgkzD+göÃñW,¯äÆfZEwÅYäzZàZâYÃ'''ë� (200

tÓx (4) egF (3) �zy~WÑ] (2) ŠgkzD+g+ZâY (1)

ŠgkzD+g+ZâYÅŠgzÈ~~Zki%}Ðmg‚rì L.C.D Projector (201

NM Projected Aid (2) Activity aid (1)

3D Aids (4) Projected Aids (3)

ZkD+g+ZâYÅVwì Computer Assisted Institution (C.A.I) (202

NM Projected Aid (2) Projected Aid (1)

2D Aids (4) Activity Aids (3)

¥â]CYÃqÝƒD�² 90% ÆŠ!*C%zoÆÒpÐ Dale's (203

CY1BZzg™, (4) CY1BZzgK (3) CYŠBZzg[ (2) CY_·™, (1)

(ô̧ÔŠgkzD+gö~¾n»£xg‚rì (204

tÓx (4) Z~.™Š{Š!*] (3) !*�Š/ (2) gZ„Š/ (1)

Å4+Vwì Multi Media ŠgkzD+gö~ (205

Video Clips (4) Power Point (3) LCD Projector (2) CD's (1)

ƒ@*ì I.Q ,CY» (206

ÐÁ 100 (4) 140 (3) 100 (2) 120 (1)

Z(»[�ZyCYÆf‡/Æ�CÙŠ3äÔ!&¢AÔ¥&¢AZzggc*èÆYV6,WiZŠ~Ð»x (207

™äÅœª�ÛZë™@*ìXz{CYÃµƒMh�
ÓxnÆCYC (4) ,CY (3) NWñiCY (2) Zz‰£gÆCY (1)
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£�VÔèZ™Z]Ôd-.5é GEgÔczIƒ~záMh� Quize ¾nÆCYgc*èÆ (208

NWñiCY (4) ,CY (3) Zz‰£gÆCY (2) ÓxnÆCY (1)

~ÃµCYzfe� Mathematic olympiad national talent search examination (209

Óx£gÆCY (4) ,CY (3) Zz‰£gÆCY (2) NWñi (1))

Hƒ@*ì I.Q NWñiCY» (210

ÐÁ 100 (4) 100 (3) 120 (2) 140 (1)

‰D+g+6,z¤/Zx¾nÆCYÆfoƒì Progammed Instruction (211

Zz‰CY (4) NWñiCY (3) f�CY (2) ,CY (1)

� CY~ÚAAÔ°xÂzÔmzg6)®)Ð)q¢gxz){Zéf;-$6,ZW,eZmì,zzÐz{0YD (212

Zz‰CY (4) ,CY (3) NWñiCY (2) f�CY (1)

yÅ{mZzgZÐZŠ~ŠpÅzzÐŠzgƒYì (213

CYÅf6$zg~ (4) CYÅ°xŠp (3) CY»ôZ6 (2) CY»£g (1))

gc*èÃŠpÐ5äÆfZzgCYÃIÆfÃu™ä~Zë™ŠZgZŠZ™äzZáfgZù� (214

gc*èÆ‚ (4) gc*è»' (3) gc*èÆÄ (2) gc*èÆö (1)

CYÆZXŠ~Ô!Ô[ð‡VÃ�ÛzrŠ¶zZÑZŠZg{ì (215

gc*èÆ‚ (4) gc*èÆö (3) gc*è»' (2) gc*èÅ§8gñ~ (1)

gc*èÆ'»u6,„Ãyƒ@*ì (216

Zjw»Zq-ðZÏ (4) ŠÎ,)®)»7g (3) æg1»œgægk (2) gc*è»‘å (1)

CYÃZLÇiŠgÆŠ/»Zn�ÛZë™@*ì (217

gc*èÅ)®) (4) gc*è»~ (3) gc*èÅ§8gñ~ (2) gc*è»' (1)

gc*èÆZ‚E+{ZzgCYcZq-Zn�ÛZë™@*ì@*
z{ZLìÑ]ÔZXŠZ]ÅwZL‚¶Z‚E+{ZzgúZxÆ (218

Šgxy!*cW»fg=ì

gc*èÆö (4) gc*èÅ§8gñ~ (3) gc*è»' (2) gc*è»~ (1)

ªCÙ Dgc*èÅ$+zªZK̈yZL_.!*CgŠ¿ZK̈ãð8o/õ EG
WĝÔWg
´45¼?ç G
H
FÔÄóg~ÔñuÔegZ)

&4545½ø
FEHGE
Y

Å̂~ (219

™@*ìXtgc*è»'''B@*ì

gc*èÅ�d$ (4) gc*è»)1CU (3) gc*èÅS¤ (2) gc*èÅpzgC (1)
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1<11=11 (220

11<11=121

111<11=1221

1111<11=12221

11111<11=122221.....etc

Z°ZŠÆZkzäÃ¹Y@*ì
ÂZF, (4) Beauty (3) Pattern (2) F,KM (1)

Zq-§i¿�Ë�ÛŠÃeöÅŠg»ê™äÐ0ƒ@*ì (221

Wiâö (4) £g (3) Yõ (2) ZJy (1)

Zq-¤̈DÅZÐZŠ~›zúÔ$zg~Å$¨4ø
GEGI

ZzgZ&k6,z¤/ZxÆf¢zg~ì (222

£g~< (4) Wiâö (3) Yõ (2) ZJy (1)

ŠzgZyŠgkzD+göCYÆõÝ»±§jÐYõ™**B@*ì (223

!Yõ (4) œYõ (3) 7Yõ (2) rðYõ (1)

ËÃgkc*D+g+6,z¤/ZxÆZ!x6,CYÆõÝÃŠgzŠ¶»¿B@*ì (224

œYõ (4) Yõ &ÑB3|ö
GE

G (3) rðYõ (2) 7Yõ (1)

Ë¤̈D»£gZ¡yj7ìÂZk¤̈DÅ$zg-VÃYi»§iB@*ì (225

£g~Yõ (4) œYõ (3) rðYõ (2) 7Yõ (1)

CYÆË{m*y~»x!Æf:©'gÂVZzg‡‘VÅYõBCì (226

œYõ (4) rðYõ (3) £g~Yõ (2) 7Yõ (1)

YõÆZ§jBD� (227

ÎZÜó (4) YõÆ£gZ] (3) YõÆ{ (2) YõÆZziZg (1)

CYÅi0+ÏÆZë:zZu]Åg7gB̂Cì (228

sB¨ (4) Inventory (3) Anecdotal Record (2) x@Z] (1)

Ë¤̈DÅå(@*gõÃ�ÛZë™äzZÑgkgeB@*ì (229

Progress Record (4) Z½¦»ge (3) Anecdotal Record (2) Inventory (1)

CYÅZq-ºmIÆZõ[ÃD+g+z9Æå̂îg6,eöHYäzZÑZziZgì (230

Ù!< (4) czè< (3)
+B{5Ðö
G

G< (2) Case Study (1)

Z(1Z…Š~eg^
8g)4è EGczŸ]ÔñZŠ*yÎZÑ]Å9&áïGYD�B@*ì (231

czŸð® (4) ZÌ!® (3) Z|® (2) ñZ|® (1)

!š‹5éG]Æ§�]c*)§�]Æï]ÆÒpÐF,KMŠ¶»¿B@*ì (232

Ñgc*] (4) ŠgzÈ~ (3) ¹™** (2) =%] (1)
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Zz‰ˆÔÔzT6Zzgc�BD� (233

%œ/~~**]Æ**\ (2) Z_Og~eâVÆ**\ (1)

Zz‰Šg, (4) zVŠg, (3)

!š‹5éG]~Z0F,+ZzgZWF,+!š‹5éG]»�ÛtHB@*ì (234

´‘ (4) �Ût (3) gK (2) zÝ (1)

%œ/~~y»µZ&Zs»ˆ!Šgx:ƒ@*ì (235

ˆ!Z&Zs (4) £g~Z&Zs (3) Šgx:Z&Zs (2) g¹Z&Zs (1)

D+gögc*èÆ£œƒD� (236

LÌqÝ7ƒMh (4) ¯g~qÝƒD� (3) îsæCõÝ (2) ¿æCõÝ (1)

CYÃãCŠ~Zqw~'g]qÝ™zZ**Ô&zZgZ:¢zgÂVÃ7gZ™**Ôgc*èÆZkÑÅŠ™D� (237

Äz‚Æ£œ (4) �Y£œ (3) �R£œ (2) i£œ (1)

CYÅy~ÇÔZXŠ~&¢AÔ!ÎõÃ�ÛzrŠbÔgc*èÆZkÑÅŠ™D� (238

�Y£œ (4) �R£œ (3) Äz‚Æ£œ (2) ZÃŠ~£œ (1)

CYÃZK!%~®yÅ&&ÔWg^Ô�RzgPÐzZ�™zZ**Ôgc*èÆZkÑÅŠ™D� (239

�Y£œ (4) ZÃŠ~£œ (3) �R£œ (2) �Y£œ (1)

gc*èÆZk£œÆ�CYÃ�Yi0+ÏÔ�`~¢zg~‚³¥â]Zzg)ßY¥â]Ã�ÛZë™**ì (240

Äz‚Æ£œ (4) �Y£œ (3) �R£œ (2) ZÃŠ~£œ (1)

KEY

1)   2 2)  1 3)  3 4)  2 5)  2 6)  2 7)  2 8)  4 9)   2 10) 3

11) 4 12) 3 13) 3 14) 2 15) 1 16) 3 17) 3 18) 3 19) 1 20) 3 

21) 4 22) 3 23) 2 24) 2 25) 3 26) 4 27) 2 28) 4 29) 1 30) 4 

31) 2 32)  2 33) 2 34) 1 35) 3 36) 4 37) 2 38) 1 39)  3 40) 1

41) 1 42)  3 43)  4 44) 1 45) 2 46) 1 47)  2 48)  1 49)  2 50)  4 

51) 3 52) 2 53) 2 54) 2 55) 4 56) 1 57) 4 58) 4 59) 2 60) 4 

61) 3 62) 3 63) 3 64) 3 65) 2 66) 2 67) 2 68) 3 69) 4 70) 4 

71) 4 72)  4 73) 2 74) 2 75) 2 76) 4 77) 1 78) 1 79) 3 80) 1 

81)  1 82)  1 83)  2 84)  2 85)  1 86)  1 87)  2 88)  4 89)   1 90) 4

91) 2 92) 2 93) 1 94) 3 95) 2 96) 1 97) 3 98) 3 99) 1 100) 3 
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101) b 102) a 103) a 104) b 105) c 106) c 107) b 108) a 109) b 110) c

111) a 112) b 113) d 114) c 115) b 116) a 117) a 118) c 119) a 120) b 

121) c 122) a 123) a 124) a 125) b 126) a 127) a 128) b 129) d 130) c 

131) c 132) c 133) b 134) c 135) b 136) c 137) a 138) c 139) b 140) d

141) b 142) a 143) d 144) b 145) b 146) a 147) c 148) c 149)d 150) c

151) b 152) d 153) c 154) c 155) a 156) c 157) d 158) b 159) a 160) b 

161) a 162) b 163) a 164) b 165) d 166) a 167) a 168) c 169)b 170) a 

171) c 172) a 173) b 174) c 175) c 176) c 177) a 178) c 179) c 180) b 

181) d 182) b 183) b 184) c 185) c 186) b 187) a 188) c 189) b 190) c

191) d 192) b 193) c 194) b 195) b 196) b 197) b 198) b 199) b 200) d 

201) c 202) c 203) d 204) a 205) c 206) c 207) c 208) c 209) c 210) d

211) c 212) b 213) b 214) c 215) b 216) b 217) c 218) a 219) c 220) b

221) b 222) b 223) b 224) c 225) c 226) c 227) a 228) b 229) c 230) b

231) a 232) c 233) b 234) a 235) b 236) b 237) a 238) b 239) b 240) c

���
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(SCIENCE) ‰‰‰‰^̂̂̂ññññßßßß‹‹‹‹

(Natural Resources) ŠŠŠŠggggCCCCzzzz‚‚‚‚bbbb .1

))))0000****ããããóóóóƒƒƒƒZZZZóóóóŠŠŠŠ!!!!****ƒƒƒƒóóóó((((ààààŠŠŠŠ!!!!****ƒƒƒƒ((((
: 0000****ããããøøøøgggg~~~~iiii0000++++ÏÏÏÏ

{ÐÁ0*ãZEw™D�X 6 Zq-tÐic*Š{Z�ÛZŠgziZ: �

0*ãZzgŠvâO]Åeö{kZzgB{k~ÅYCìX �

9àzVZzgPÇîV~ñ�Š0*ãÅN*&½3ð E
GV~Fµ5ÒèGE0*ãÃfí{™äÅ&¢A0*ðYCìX �

âO]ÆwÅeöc_ÃÌZ»ðÆîg6,ZEwHY@*ìX �

~ÅYCìX Feet (~0*ãÅRÅeö Reservoirs f{],W[) �

()kT¢a°](ÅYCìX Cusecs 6,Z�Æfg={g`GYäzZá0*ãÅeöYi¾) �

ìX (Diarrhoea ZñZ]»:LZ–w) 43% 0*ãÆ!*)̄ƒäzZà �

.,Ô1,9ŒÛtY]~´4/õ EH@*Ñ[Zzg0+c*VZëW!fgZù�X �

0*ã:Üs0+-VÔ*VZzg@*Ñ1V‰fgZùÐqÝƒ@*ìÉP]VZzg!-VÐÌqÝƒ@*ìX �

V‰F,1iÔ¾~~0*ãMlZg~0*c*Y@*ìX �

0*ã0*c*Y@*ìX 70% ziyÆZ±gÐøg}Ÿ~ �

i}»&aåðz0*ãÐyZƒZìX �

�ßv0*ãÐ0Fg-VÐ̄]ƒYD�X 4 CÙ‚w½ã �

ZñZ]F,¹8,k,̃´~ƒC�X 98% 0*ãÐ0 �

øg~gzi%{i0+Ï~ZEwƒäzZÑ0*ãØ7ƒ@*t™sZzg@*i{0*ãB@*ìX �

@*Ñ1VÔZVÔ0+-VZzg1gz‚ZzgyzV~!V»0*ã¬xîg6,@*i{ƒ@*ìX �

ôpÅWÆ0*ãÅu',Z„Æ%Zi �

9  (Over head tank !*ÑðN*é)  ³g~>  Z6,B  Z  @*Ñ[
™Ù0+~I&Ó½5å EYEH{Ðƒ™¦/gCìpz;V0*ãÅ”h+ºìX �

ZñZ]Zk/~ƒCìX 90% )ôp0*ã0*õ‚wÐÁ/Æ”VcZq-(,Z$ƒ@*ìÓxZ–àZñZ]~ �

0*ãÅR»Z®g!*gl6,ìX �

¬xîg6,',‚]ÆñÌ~0*ãÅR~ZŸ†ƒ@*ìZzgñÌ¤/â~¶zZµƒCìX �

‚w(!*gl:ƒÂz;VÈ‚àc*Î37,@*ìX 5@*4 øg}´º~îs²áJ-) �

ZkŠzgZyZK̈âVc½ZYZzgñwVceg{NÂƒY@*ìXZkÆ´z{ÅWÆ0*ãÅÌºƒYCìX �

0*ãÆ”wcúZxÃîsÃA…/õJ™**7,@*ìX �
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i}ÎÄYäÐigZ®)Zzg»“™**ÂƒY@*ìX �

k!*h~6,Z®g™äzZáßv»xÅˆl~Šzu}£â]»gc™D�X �

øg~gc*„~8[ôÈ‚àÐOW,´‘ŒY@*ìX �

È‚àøg~i0+ÏÃOW,™CìX �

{0*ãZEwHY@*ìX 50 .äÔ+ZyZzgZEwcgziZ:°¾½â �

!*glÁƒäÅzzÐ‚yWBÙZzg̀ZÇäcik,i}0*ã6,Z®g™D�X �

0*ãÅic*ŠCc[ÅzzkìX �

zØV~ZEwƒ@*ìX 22% zÜsigZ®)cZEwƒ@*ì² 70% Š*~ZEwƒäzZá0*ã» �

è~ö8ÐµZâY¹7ƒ't”h+!*glÆŠzgZy1zVZzgn}0*ãÅñg-V~g»z^»:Lk �

�X
TÐSîà~´̧V~c[zZµƒD�X �

{0*ãZEwHY@*ìX 5000 Zq-³¤/ZxezwÅaZzZgÆn �

: WWWW[[[[zzzzƒƒƒƒZZZZ
øg~gzi%{i0+Ï~Îg`ÅgzÝZzgƒZÅ§b!*glÌZq-¬x1ìX �

«gzVÔ*VÔ0+-VÆ´z{i}ÆZ0+g0*ãâùÅ̂~ñ�ŠìX �

0*ãÅ}^ŠgZÝW!ggZ]�ó�ƒZ~øg}Z§Zsñ�Š�X �

0*ã¤/x™ä6, ¤/x™ä6, �

0*ãÆggZ] âù ',s
QZ™ä6, QZ™ä6,

ñÌuâ~cY~ñ�ŠƒZ®¨øg}ìÐå3zZàƒZÐ¹uŠƒCìX �

†kÆZ§Zsñ�ŠƒZ~0*ãÆ¢Z]/Ú†kÅRÐ¤/xƒD�X �

†kQZƒäÅzzÐ†kÐŒÛd$ƒZÌuŠƒYCìX �

†kÅRÆZ§Zs0*ñYäzZággZ]0*ã~psƒYD�Zzg†kÅÛzãR6,gL¢zVÅ̂~ �

¦ƒYD�X
(¹Y@*ìX condensation z{¿T~W!ggZ]0*ã~psƒYD�Zk¿ÃLL¿0óó) �

ñÌ¤/â~Îg`ÅwZg]ÅzzÐi}Ô«gzVÔ0+-VÔ@*Ñ1Vz){»0*ã¤/xƒY@*ìX �

(ë�X�Zq-ŠgC Evaporation ZkwZg]ÅzzÐ0*ãW!ggZ]~psƒY@*ìZk¿ÃLL¿óóó) �

¿ìX
tW!ggZ]cY~ŠZ4ƒYD�ZzgW
y~!*Šw¯D�X �

ëi}ÅRÐTŠgŠzgƒDYD�ƒZZâ„uŠƒYCìX �
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ZkÅzzÐ!*ŠßV~0*ñYäzZá0*ãÆ¢Z]00*™0*ãÆ(,}¢Z]~psƒYD�X �
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¹Y@*ìX Water Cycle LLW!Šzgóó
ŠgCîg6,óZzg0»ŠzgÚYg~gLìX �

!*gl~¶ÅzzÐÍ]Ån„Zzg»g{âVÅWßŠÏ¬@u]Åzz0g„ìXZkatcðqÑ]!*ŠßVÆ �

uŠƒäc**ñizV�X
W!Šzg~ñZ0+Zi~c[Zzgµ»:L0g„ìX �

Zõ¢Æ',Z',ƒCìX 0.031 ZõÐ 0.02 !*glÆ¢zVÅ�#Ö �
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]½ø**ò‚0ZVäZWF,+ÔZ"F,+ŠeÃZXŠHXZkÅæŠÐË£xÅZWF,+ZzgZ"F,+ŠÅeö �

ÅY$ËìX
ŠeÌ¹Y@*ìX MMT ZkÃ �

(ZzgŠzu~Y+$™z~�s A óó^ÅZq-hÅ"0*ðYCìTÆZq-Y+$ZTZ:ú�s) U Zk~LL �

óóú"~0*g{Îƒ@*ìX U (�sZÈI0*c*Y@*ìZzgLL B)
óÅY+$ejìX B óú"~ñ�Š0*g{Ã¢L U ó~ñ�ŠZÈI’™L A ŠÆZŸ†Ð¢L �

ÔZz6,ÅY+$w•™@*ìX�ZWF,+ŠÃªCÙ™@*ìX I TÐúÒ{ �

~ŠZ4ƒ@*ìX A ú"~ñ�Š0*g{¢ U ~ñ�ŠZÔi@*ìTÐ A Š~¶zZµƒäÐ¢ �

Zz6,ÅY+$w•™@*ìtZ"F,+ŠÃªCÙ™@*ìX I2 TÐúÒ{ �
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úÒzVÃïtÅæŠÐZLZ-£â]6,Ñc*YYìX I
2 Zzg I1 ZWF,+ZzgZ"F,+ŠÃâ™̂heÆˆ �

âCÙ+ñA]!*glÅeöcLLg+ßóóc*!*ge»ZEw™D�X �

(¹Y@*ìX Ombrometer (c*WÞz¢a) Pulio meter (c*&Ò3ð FG¢a) Udo meter &-ez¢a) �

ZyÅæŠÐ!*glÅeöZ•ðŠg\oÆ‚B™D�X �

!*glÅeöT¢ac*B¢a~ªCÙÅYCìX �

ƒZ~0*ðYäzZà&ÅlZgZk£xÅgî"$BCìX �

Z2Zð¸¹ic*Š{¤/xZzgªê¹ic*Š{uŠƒD�X �

‚wJ-z̧q5+k,ñŠqÑ]ÃZk´‘ÅW[zƒZë�X 25 Ë´‘~îs²-ª½â �

‚ßVÆŠzgZyË´‘ÅŠÔ!*glÔgî"$Zzg!ƒZÅgëgz){‰ñŠqÑ]»',ŒÛZg 25 îs²-J-ª*¸ �

gxZk´ºÅW[zƒZÃªCÙ™@*ìX
Ë´ºÆg�zZáßvZk´ºÅW[zƒZÐ_“aZ™fe�X �

W[zƒZøg~gzi%{i0+Ï6,ZW,Z0+ZiƒCìX �

W[zƒZÆ_.ëøg~§ii0+ÏÃ$+sgT�XëñÌ¤/â~ÎCÀ}Û�ZzgQ}æz!*]»ZEw �

™**eT�X

ƒƒƒƒZZZZÔÔÔÔ!!!!ƒƒƒƒZZZZZZZZzzzzggggîîîîÃÃÃÃyyyy::::
ƒZic*Š{Š!*îzZá´ºÐÁŠ!*îzZá´ºÅ§sw•™CìX �

Z¤/Šź¸VÆŠgxyƒZÆŠ!*î~ic*Š{�ÛtƒÂƒZic*Š{!~Ðw•™CìX �

ìX ¤/xƒZZz6,ÅY+$w•™CìŒVZk!*]ÃÌf‚d™B ƒZÃ¤/x™äÐz{ÄìZzgic*Š{(=ÍC �

ÃðÌ—ic*Š{(=ÍCìÂZkÅÑÄÁƒYCìX �

¤/xƒZ/ÚQ~ƒZÆÁÑÄzZàƒCìXZÏnŠðZVZzg¤/xƒZZz6,ÅY+$w•™D�X �

ƒZÃ¤/x™ä~ZúZïf)ŠZgƒD�X �

Z#ƒZ¤/xƒ™Zz6,ÅY+$ZÀìÂZk£x6,Š!*îÁƒY@*ìX �

Zk§bÆÁŠ!*îzZá´º~egzV§sÅƒZŠZ4ƒäÅÃÒ™CìX �

ìX Îg`ÅzzÐi}Zzg«gÆ0*ãÅwZg]~0*ñYäzZá�ÛtÅzzÐƒZZq-(ÐŠzu~(w•™C �

ZÏni}6,¤/xƒZNŠyÆZz‡]Ñƒ™Zz6,ÅY+$w•™CìX �

i}6,Š!*î~¶ÅzzÐ«g~ƒZN!~Ði}ÅY+$w•™CìX �

gZ]ÆZz‡]~i}ÅR0*ãÅ/Ú¹¢Q~ƒYCìX �

Zkz‰Ü«gÅƒZN¤/xƒäÅzzÐz;VŠ!*îÁƒ@*ìZzgƒZNi}Ð«gÅ‚¹�X �

z{´º�âZ2ZÐŒÛd$ƒD�Îg`Ðic*Š{wZg]qÝ™D�X �
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Zy´̧V6,Îg`ÅÃÑ¦S7,CìXZknZy´̧V~ƒZ¤/xƒCìZzgZz6,ÅY+$ZÀìX �

²n£~Z0+gŠZ4ƒCìX 0-300 Zk´‘Å×Q~ƒZZ2ZYÅŠzâVY+$ �

ñÌ¤/â~ŠyÆZz‡]âZ2ZYÆWk0*kÅi}¢¤/xƒYCìX �

Zkai}6,ñ�ŠƒZ¤/xƒ™Zz6,ÅY+$ZÀìXTÅzzÐ«g~ƒZNi}ÅY+$w•™C�XZ7 �

â²ãƒZN¹Y@*ìXt¬xîg6,â{�y@*mJ-¹�X
Šc@*âgatƒZN#³‚~w•™CìX �

ƒZNi}Ð«gÅ‚w•™C�Xaè«g¹W×QZƒ@*ìX �

«gzVÐ½zZàƒZNZL‚B0*ãáWC�Zzg!*gl',‚C�X �

!ƒZîVÆfg=ëðÌaZ™Mh�X �

i}6,½zZà!ƒZîVÃîÃyë�X �

îÃyÆ**x‰‚eyÔCÙ~WÔN*"3©ð JGEyz){X �

tWäzZà5ƒZÌ¤/xƒ Zz6,ÅY+$ZÀìXaè¤/xƒZZz6,ÅY+$ZÀgSìX �

TÅzzZ§ZsÅƒZä̃ƒðZz6,ZàzZàƒZÅ(gì‚B„«g»0*ãÌƒZÆ‚BZz6,ZÞìX �

Z#¤/xƒZZz6,Å‚ZJ™Q~ƒCìÂƒZ~ñ�ŠW!ggZ]!*ŠwÅ̂Z(g™fe�X �

t!*ŠwƒZÆ‚Bw•™DƒñZKgëg(,Jfe�X �

ƒZÅgëgÔƒZÅ‚ÔŠZzggî"$‰úZïîÃyÅzz‘W�X �

øg}o~¬xîg#Ô�yÔZÆ',ÔâÞÆ̧V~îÃyWD�X �

¹‚g}îÃyæ¹‚ªUXwÅ‚WD�X �

îÃyÅn„»Z®gZkÅ”]ó�#ÖZzg£x6,ƒ@*ìX �

Z¤/W\Æ´º~îÃyÅzZg)Š~ˆƒÂøD©w»x™Dg�Xpgi+-íc*]Ð!*¸�X �

Zëyw‚âyÔ0*pYâgZzgÇh-Vz){Ãôp£â]6,ÃÆnoƒZŠZâ]GYNX �

y~ðÅu',Z„È™,X �

Óxuò}.â]‰7:ÔW>�ÛzoZzg?%Zœ/Ǣy�Z]»ggOX �

W\Æ{0+ZyÆn¢zg~ZâYÔZŠzc*]Zzg”VZzg(,zVÆnPŠâVJ-ZEwÆ‡.Þ½ZðZâY»fí{™BX �

Z¤/W\îÃyÐOW,´º~gTƒVÂe¢ZzgÑsƒñðÆ@*gzVÃ#ÖgNX �

WßŠ{0*ã7ÁCe34/õ XJGX �

uòqÑ]~¢zg~ÅWÆ0*ã»fí{™kX �

W\Æ7,z±VZzgŠz2VÅæŠÆaå»gg�X �

g�Æa"uÆìX W`À].h+)ßYîÃãqŠU*]Ðôp �
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I„îÃyÅ7ªÏZzgîÃyÐ0ZkC{Šc*Yg;ìX ‚w 48 ¡ð(gdZzggZeZgkÅæŠÐ �

( Ind ian  Metero logical îÃyZ#‚iÐŒÛd$ƒ@*ìÂCÙWŠñ]Æz9ÐYñA] �

ÅY+$ÐZ:¬]ÅàðYCìX Department)

îÃyÆWä~ƒZÅgëgZëgzwZŠZ™CìX �

(B@* Anemometer ƒ@*ìXƒZðgëg¥x™äÆnZEwƒäzZÑW!!*Še) ZÏaƒZÅgëg¥x™**¢zg~ �

ìX

¾¾¾¾ääääzzzzZZZZááááZZZZ����xxxx
°Z»ðw~0*ðYäzZàSÃÑÄë�X �

Zkfëë� ic*Š{ûZâYziãZzgÁûZâYÑƒC�X

ÑÑÑÑÄÄÄÄZZZZzzzzggggÑÑÑÑÄÄÄÄZZZZŸŸŸŸ°°°°»»»»»»»»....ÞÞÞÞ �

Z#ŠzZâY»w**¥xƒÂÜsZyÆZziZyÅãCŠ6,tC**õwƒ@*ì Ã́—ic*Š{ûìXÃðŠzZâY
ÅÑÄ»».Þ™ä»Zq-§itì ZyZâY»)z~w1YñZzgZyÆZziZy»».ÞHYñpt
§iP̂kZâYce7ƒ@*X
ZkÆfëZq-‚Š{§iZEw™Mh�T~Ë—ÅÑÄ»0*ãÅÑÄÐ».Þ™Mh�X
qgzfsa~ët¥x™,Ð ÃðÌ̂k—0*ãÆ£«~ÄkHûƒCìXZkÃË—
ÅÑ¢ïEGLZŸ°ë�X

—ÅÑÄ

0*ãÅÑÄ

Ë—ÅÑÄZŸ°¥x™**°ŠƒÂ…e34/õ XG
J ƒÐ¬ëZk—»ziy¥x™,QZn)z~

w0*ã»ziy¥x™,XZkÆẐyŠzâVÆZziZy»».Þ™,X
ËâùÅÑÄZŸ°¥x™ä»Ÿ‚X
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ÑÄ=S
w

ÑÄÅZ»×V=¤/Zx
kT¢a

³¤/Zx
 k¢a

c*

Ë—ÅÑÄZŸ°=
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Z+ZâYXÅÑÄZyÆe1ñ‰âùÅÑÄÐÁƒCìz{âùÅR6,¾CìX �

âùÅRÆnZ¤/�Zð~ZŸ†ƒÂâùÆŠ!*î~ÌZŸ†ƒ@*ìX �

(ÑÄeÆfg=ËÌâùÅÑÄ¥x™Mh�X densitometer (c*) hydrometer) �

z{̧]�Ë—ÆZ»ðgK6,¿™CìŠ!*îBCìX �

z{̧]�0*ãÅ°Z»ðgK6,¿™CìƒZ»Š!*îBCìX �

i}6,0*ðYäzZàZâY6,ƒZ»Š!*îxƒ@*ì �

g <)°æO{ƒZðÅ—~(< °æO{ƒZð»Š!*î=
 = °æO{ƒZð»Š!*î

Po=

°°°°ææææOOOO{{{{ƒƒƒƒZZZZððððÆÆÆÆŠŠŠŠ!!!!****îîîîÅÅÅÅeeeeöööö
ÅæŠÐZmÙ|#Zzgeö™Mh�XN*g} (Barometer) ë°æO{ƒZðÆŠ!*îÃCk7™Mhp!*ge �

ZEw™ÆƒÐª!*geZXŠHX (Mercury) ä0*g{ (Torricelli)

T¢aƒÏX 76 Z¤/°æO{ƒZð»Š!*î**gï)Àòqª~(ƒÂ0*g{½~Íg~~ñ�Š»õÅ"~0*g{Å—~ �

™{ƒZð»Š!*î¹Y@*ìX 1 Zj
"~»Ý»ziy°æO{ƒZðÆŠ!*îÅzzÐÍg}~ñ�Š0*g{6,7,äzZáŠ!*îÆ)z~ƒ@*ìXtŠzâV �

lZg,)z~Zzg\.5éGS#³ƒ**¢zg~ìX
ë�X̧]ZYw—ÅY+$Ð (Buoyancy) Ë—6,Zz6,~‚~¿™äzZà̧]Ã̧]ZYw �

Uñ‰âùÆziyÆ',Z',ƒCìX
:ZkQßwÆ_.Z#ËŸÃËâù~e1c*Y@*ìXÂZkŸ6,̧]ZYw¿™Cì� WWWWgggg::::kkkk»»»»QQQQßßßßwwww �

ZkÆe1äÐUñ‰0*ãÆziyÆ)z~ƒ@*ìX
ËÈ',@~ñ�Š(w6,ÛzãŠ!*îâù6,Óx4V~)z~îg6,’Y@*ìX 0000****ññññ»»»»çççç:::: �

0*ñÆZßwÃ;àgZ´˜i~ÀÆ»x™äZzgWIñ!*Lzgu4á\~Á¸]Î™ic*Š{ziã �

Çhc*VZVD�X
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âùÅÑÄZŸ°=âù»ziy
)z~w0*ã»ziy

= °æO{ƒZð»Š!*î
g )°æO{ƒZðÅZz‰ÑÄ(<)°æ O{ƒZð»w(< <
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bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
WWWW[[[[zzzzƒƒƒƒZZZZññññÌÌÌÌ

ÃZŒŠyÅŠâ^™ä I
2 Zzg I

1 ÆZWF,+ZzgZ"F,+ŠeY~Zq-ŠyÅâ^™äÆú̂Ò{ Sixs .1

ˆÆ
(ïtÅæŠÐZ-£â]6,Ñc*Y@*ìX 2 (pŠlŠZ-£Ñ]WYD�X 1

(ZÈiZjŠz!*g{F,KMŠêìX 4 (;BÅæŠÐŠz!*g{F,KMŠc*Y@*ìX 3

ñÌÆZbZY~4áï7ìX .2

(ŠeY 4 (ƒZðgëg 3 (!*glÔgî"$ 2 (Š 1

z{ŠeYTÆfg=Ë£xÅZWF,+ZzgZ"F,+ŠÅeö™Mh�X .3

(]½ø»ŠeY 4 (T¤/i+ŠeY 3 (§8gñ~ŠeY 2 (?ŠeY 1

]½ø»ŠeY¾äZXŠH? .4

(]½ø 4 (Ãgy; 3 (
_5Òh4ø GG 2 (µ5Ò3ð

Y
GG 1

óú"~0*c*Y@*ìX U
]½øÆŠeY~L .5

(ƒZ 4 (2+ 3 (ZÈi 2 (0*g{ 1

!*glÆẐÒŠŒÂV~‚yi}Å&ÅãCŠ6,!*glÅlZg»Z0+Zi{ÎD�‰ .6

(d-Cé EFð 4 (F,~ 3 (3+y 2 (!*glÅlZg 1

!*glÅz{lZg�igZ�u¤/ñV‰I�ãÆn»°ƒCìX .7

(!*glÅlZg 4 (d-Cé
E
Fð 3 (F,~ 2 (3+y 1

âCÙ+ñA]!*glÅeöÆnZEw™D�X .8

(!*geY 4 (!*Šz!*gZVe 3 (!*ŠeY 2 (!*gZVeY 1

Æfg=',Ï!*glÅeö Rainguage Ôc*OmbrometerÔPulviometerÔUdometer .9

(‰ÐZ•ðŠg\oZzg‰ÐZ0+ZiUÅYCì 2 (»Z0+Zi{Îc*Y@*ìX 1

(7ÅY$Ë 4 (Z•ðŠg\oÆ‚B™Mh� 3

!*glÅeö .10

(T¢ac*¢a~ÅYCì 2 (³¢aZzg¢a~ÅYCì 1

(T¢ac*B¢a~ÅYCì 4 (T¢ac*{~ÅYCì 3

Š¸´̧V~',z‰Ü!*glƒä6,ßv¡oD�X‰ .11

(ÑÜw 4 (zs¢h43ð
E

GHw 3 (g+Üw 2 (™Z\Üw 1
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w•™äzZàƒZBCìX .12

(!*ŠÜÜ 4 (!*Šï 3 (!*Š² 2 (!*Š�Û�Û 1

ƒZÆgcZzgZmgëg¥x™ä»W! .13

(!*ŠeY 4 (!*gZVe 3 (!*ge 2 (!*Šú 1

¾£x6,gî"$ic*Š{ƒCì .14

(**v7g 4 (Š‹ 3 (~ 2 (©gW!*Š 1

ƒZ~0*ñYäzZà&ÅlZgBCìX .15

(gî"$ 4 (Š 3 (wZg] 2 (Š!*î 1

Ë´‘~CÙ‚wz9z9ÐŠCÙZðYäzZàñŠp´VZk´‘ÅBCì .16

(gî"$ 4 (W[zƒZ 3 (!*gl 2 (!ƒZ 1

¤/xW[zƒZ»´‘B@*ìX .17

(´‘ÅŠ‚w½Úic*Š{Šg`Åˆ 2 (´‘ÅŠ‚w½z9z9Ðic*Š{Šg`Åˆ 1

(´‘ÅŠË{mñÌ~ic*Š{Šg`Åˆ 4 (´‘ÅŠLÁLic*Š{Šg`Å̂ 3

Zz‰!*glÅ¶w~»Z4ág{ìX .18

(Ze7-!*gl 4 (µ‚à 3 (ZŒ!*gl~ic*Š{!*gl 2 (W[zƒZÅp~ 1

W[zƒZÆ_.ëZKi0+ÏÃ$+sgT�Xù .19

(£x$+w™ 4 (À}X™ 3 (]kZzgæz!*]ZEw™Æ 2 (½Zð¬Š'$+w™ 1

gî"$ÅeöcZEwHY@*ìX .20

Hygrometer (4 Humiditymeter (3 Odometer (2 Hydrometer (1
{−{ÅâVä¹ ñÌ¤/â~z4á3!~gx¹Ìƒ@*ìXÎG ZrVäZ(YV¹? .21

Ä7W@*ìXŸPì   (2 ¹uŠ~ƒCìÄW@*ì   (1
tâZ2ZÐŒÛd$ì¤/òic*Š{ƒCì  (4 ƒZ%î[ƒCìZzgÄ¹ic*Š{W@*ì   (3

KEY ����ZZZZ!!!!****]]]]
1 - 2 2 - 4 3 - 4 4 - 4 5 - 1 6 - 2 7 - 1 8 - 1 9 - 3 1 0 - 4

1 1 - 1 1 2 - 4 1 3 - 1 1 4 - 2 1 5 - 4 1 6 - 3 1 7 - 2 1 8 - 3 19-2 2 0 - 1

2 1 - 3

ƒƒƒƒZZZZóóóó!!!!ƒƒƒƒZZZZZZZZzzzzggggîîîîÃÃÃÃyyyy
Šg`fs~ÐÃ̈KÒy9ìX .1

(ñÌ¤/â~ƒZi}Ð«gÅ‚w•™Cì 2 (ñÌuâ~ƒZi}Ð«gÅ‚w•™Cì 1

yz*yÆ‚́´̧VÃîÃy»ç{Ñh7ì (4 (ic*Š{Š!*îZzg!ƒZîVÅw•ÐîÃy‘W� 3
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ƒZ .2

(‚•gSì 2 (ÜsZq-„‚w•™Cì 1

ŠzâV 2 Zzg 1 (4 (Z4V~w•™CgSì 3

ƒZŠ!*îeZrìÐ)0ì .3

(Çh-V~',¹',q-Î** 4 (Å!*w»Jƒ** 3 (1gzsÐ0*ãÂ_ 2 (½g{»Al 1

ƒZ .4

(ic*Š{Š!*îzZá´ºÐÁŠ!*îzZá´ºÅ§sw•™Cì 1

(ÁŠ!*îzZá´ºÐic*Š{Š!*îzZá´ºÅ§sw•™Cì 2

(w•ZzǵºÆŠgxyÃðm7 3

(Š!*î~Á�ÛtƒÂƒZic*Š{!~Ðw•™Cì 4

Z¤/Šź¸VÆŠgxyƒZÆŠ!*î~ic*Š{�ÛtƒÂƒZic*Š{w•™CìX .5

(Ãð7 4 (‚• 3 (!~ 2 (W× 1

ƒZ¤/x™ä6,ÄìZzg .6

ZmÑÄ~ZŸ†ƒ@*ì (4 (iYCì (ic*Š{(=ÍCì 2 (Á(=ÍCì 1

ÃðÌÚic*Š{(=ÍCìÂZkÅ'''ÁƒYCìX .7

(S 4 (ÑÄ 3 (w• 2 (®Ä 1

¤/xƒZ/ÚQ~ƒZÆÁ'''zZàƒCìX .8

(ggZ] 4 (wZg] 3 (ÑÄ 2 ((=Íä 1

ŠyÆZz‡]~ .9

i}6,¤/xƒZNÑƒ™Zz6,ÅY+$w•™C�Zzgi}6,Š!*î~¶ÅzzÐ«g~ƒZN!~Ði}Å (1
Y+$w•™C�
i}ÅRÅ0*ã/Ú¹¢Q~ƒYCì (2

«gÅƒZN¤/xƒäÅzzÐz;VŠ!*îÁƒ@*ìZzgƒZNi}Ð«gÅ‚¹�X (3
Q~ƒZN«gÐi}Å§sgZ]~™̂C�X (4

gZ]ÆZz‡]~ .10

(ƒZN«gÐ«gÅ‚¹� 2 (ƒZN«gÐi}ÅY+$¹�X 1

(ƒZN»guYC� 4 (ƒZNi}Ð«gÅ‚¹� 3

gZ]ÆZz‡]~i}ÅR0*ãÅ/Ú¹¢ .11

¹ic*Š{Q~ƒYC� (4 (Ãðp~7WC 3 (Q~ƒYC� 2 (¤/xƒYCì 1

6,ñ�ŠƒZ¤/xƒ™Zz6,ÅY+$ZÀ ñÌ¤/â~ŠyÆZz‡]~âZ2ZYÆWk0*kÅi}¢¤/xƒYCìZkai} .12

ìXZzg
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(«g~ƒZNi}ÅY+$w•™C� 2 (ƒZN¤/Šl™C� 1

3 Zzg 1 (4 (i}Ð«gÅ§sw•™Cì 3

øg}o~â{�yÐmJ-«gÐi}Å‚½zZàƒZNBC� .13

(â²ãƒZN 4 gg~ƒZN (3 (¤/ŠÙƒZN 2 (´‡ðƒZN 1

«gzVÐ½zZàƒZNZL‚B0*ãÑC�Zzg .14

(ggZ]ÑC� 4 (ñC',‚C� 3 (!*gl',‚C� 2 (Zzá',‚C� 1

i}6,½zZà!ƒZîVÃ''''ë�X .15

(!*Šz!*gZV 4 (!*gl 3 (W0+S 2 (îÃy 1

Z´̧VÆßvîÃyÃZ**ñVÐågD�XZy~ÐîÃy»t**x7ìX .16

(CÙ~W 4 (‚ey 3 (N*"3©ð JGEy 2 Tycon (1
ec@*âgaƒZNi}Ð«gÅ‚w•™C�aè .17

(«gW×QZƒ@*ì 2 («g¢~QZƒ@*ì 1

(}.ZYäYVZ(ƒ@*ì 4 (�y@*m«gÐi}Å§s¹�Zkn 3

ic*Š{F,îÃyøg}o~¾‚ÐWD� .18

(dÃgkf!‚Ð 4 UXwæ¹‚Ð (3 (dyX†!‚Ð 2 (d}²[f!‚Ð 1

îÃyWä6,7™**e’ .19

(Šz2VÅ!*ÂV6,¢™¢8e’Šz„¾6»x™**e’ 1

(YñA]ÆZ´**]ú7e’XZk6,¿™**e’ 2

(ywZâY0*pYâgÔÇhc*VÔ¢zg~ZâY½ZðZâYZzgZŠzc*]Ãôp£x6,v™BXôpgxe’ 3

(7:ÔW>�ÛzoZzg?%Zœ/Ǣy�Z]‚BgÄ¢8e’ 4

îÃy¾Æˆ .20

(WßŠ{0*ãÁCe’XYèt!*gl»™s0*ãì 2 (e¢ZzgÑsƒñðÆ@*gzVÅ#ÖgN 1

(ŠzuzVÅæŠÆnå»ggxe’ 4 (ØtÐ!*CÙZŠOZŠO#Ö̃~ 3

îÃyWä~ZëgzwZŠZ™D� .21

(uŠ~ 4 (¤/ò 3 (0*ãÆggZ] 2 (ƒZÅgëg 1

ƒZÅgëg¥x™äzZÑW! .22

Hygrometer (4 (!*Šú 3 (Anemometer) (!*ŠeY 2 !*ŠeY Barometer (1
KEY ����ZZZZ!!!!****]]]]

1 - 1 2 - 3 3 - 4 4 - 1 4 - 2 5 - 2 6 - 3 7 - 2 8 - 1 1 0 - 3

1 1 - 2 1 2 - 2 1 3 - 4 1 4 - 2 1 5 - 1 1 6 - 1 1 7 - 2 1 8 - 3 1 9 - 1 2 0 - 2

2 1 - 1 2 2 - 2

295CEDM / TET 2024 PAPER II / PHYSICAL SCIENCE



0000****ãããã¹¹¹¹ÁÁÁÁììììXXXXŸŸŸŸùùùù####ÖÖÖÖ<<<<
¬@-xW[ .1

B�y 8 (4 Bâga 27 (3 B�Ñð 22 (2 Bâga 22 (1
i}6,Šø7[@*i{0*ã .2

3% (4 97% (3 1% (2 2% (1
À!*gl»H‚zi}6,',*ìX .3

3% (4 1% (3 20% (2 80% (1
!*glÆ0*ãÃ¦™äÆn¯D� .4

tÓx (4 sBe
'.øGZzggZu…e

'.øG (3 (Z¦Z!¥/ñ 2 (»Šgçt 1

»Šgçt»ÃZ+{ .5

ìX !*gl»0*ã_.[ƒ™ik,i}RW[~ZŸ†ƒ@* (2 vçt0*g7™MhZzgëôpgT� (ß 1

(¹7YY 4 (t°ÃôpgppÆnZEw™D� 3

egfÄ .6

4 (4 1 (3 3 (2 2 (1
0*ãÅk™ä»§C§iìX .7

Ozonation (4 Aeration (3 Chlorination (2 Calcination (1
KEY ����ZZZZ!!!!****]]]]

1 - 1 2 - 1 3 - 2 4 - 4 5 - 2 6 - 2 7 - 3

(Fluid Pressure) ((((ààààŠŠŠŠ!!!!****ƒƒƒƒ
BCìX ______ Z+—�Zq-£xÐŠzu}£xJ-˜ì (1

tÓx (4 k̂ (3 (w (2 0*ã (1

Zy~(àw•ƒCì (2

tÓx (4 âO]Zzg’ (3 âO]Zzĝk (2 0*ãZzgÃ́ (1

ƒD� ______ (w~fgZ]M:~ (3

ÁñÐa}ƒD� (4 a}7ƒD� (3 ¹ic*Š{ñÐa} (2 ñÐa} (1

ÆaZEwHY@*ì ______ (wZq-¬x**xì� (4

âO]Zzg’ (4 Üs’ (3 ÜsâO] (2 âùZzĝk (1

ƒCì _____ âO]ÅR (5

ÃðÌ7 (4 ’7ÈMh (3 MiZŠ7 (2 MiZŠ (1

Ãë� (Thrust) ¸]QYw (6

z{̧]�R6,ÀŠU¿™Cì (2 z{̧]�Ÿ~ñ�Šƒ (1

tÓx (4 ÃŠäÆaZEwƒäzZà̧] (3
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Âx~ìX S.I. ¸]ZYwÅZ»ð (7

ÃðÌ7 (4 0*ñ (3 EH (2 eZz (1

Âx~ìX M.K.S. ¸]ZYwÅZ»ð (8

ÃðÌ7 (4 EH°%,¢a (3 EH (2 eZz (1

ËR6,Š!*ƒÐ%ZŠìX (9

tÓx (4 z{̧]ZYw°gK (3 z{̧]ZYw°] (2 z{̧]ZYw°‚ (1

Š!*ƒ)z~ƒ@*ìX (10

gK / ¸]ZYw (4 gK - ¸]ZYw (3 gK + ¸]ZYw (2 gK  x ¸]ZYw (1

0*ã»+CÏî
E

FŠ!*ƒHìX (11

ÃðÌ7 (4 ŠzâV (3 ',@»gK x 0*ã»ziy (2 ',@Å¬R»gK / 0*ã»Àziy (1

¤/@*ìX _____ (àŠ!*ƒóYÑŠ!*ƒÅzzÐ',@~ñ�Š0*ãŠ-ZgÐ (12

Š-ZgÐcì (4 7¤/@* (3 ¼Ã,…/õJ™Dƒñ (2 ŒÛd$ (1

Zq-Å!*wá™ZkÃZq-',@~ñ�Š0*ã~e1™ghä6,z{Í!̄g~Zz6,W™0*ã6,¾ä4ìtzzì (13

ÃðÌ7 (4 (w¯ƒD� (3 (wÆZz6,~Š!*ƒÅzz (2 (wÅ̧]Åzz (1

fs~Ã̈K9ìX (14

(wÜsZz6,Š!*ƒeZs� (2 (wŠzn»Š!*ƒes�"ZzgZz6,~ (1

(w&n»Š!*zeZs�"óZz6,~ZzgYÑ (4 (wÜs"Š!*zeZs� (3

ÆçÆZßw6,»x™CìX _____ (àá (15

Óx (4 eZí (3 0*ñ (2 EH (1

ZkäÎäÆ{Ø6ÃYi»§i¥xHX (16

Ãð3 (4 Zg\)å Iö (3 0*ñ (2 EH (1

Ë(w~ez"ƒñŸ6,tŠz§bÅ̧'¿™C�X (17

Ãð7 (4 ˆf!̧]Zzg+CÏî
E

FŠ!*z (3 ˆf!̧]Zzģ]ZYw (2 ˆf!̧]ZzgŸ»ziy (1

ƒ@*ì0*ãÆZ0+gÆziyÆ ____ Zq-Ÿ»ziyƒZ~ (18

2 Zzg 1 (4 7Èn (3 ic*Š{ (2 Á (1

ŸÃâù~e!*c*YñA$Zk6,Zz6,~̧]ZYw)z~ƒCìX (19

Ãð7 (4 ŠzâVÆ (3 (wÆUDƒñziyÆ (2 ŸÆziy (1

ß»ªCÙ~vyziy)z~ìX (20

ß»0*ã~ziy (2 ß»ZÝziy (1

)Uñ‰0*ã»ziy( - )ß»ZÝziy( (4 Uñ‰0*ã»ziy + ß»0*ã~ziy (3
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A$ŸÅÑÄZŸ°ƒÏX Zzg0*ã~ Ÿ»ziyƒZ~ (21

(4 (3 (2 (1

A$Ÿ»ªCÙ~vyziy%~ƒ@*ìX Zzg%~ Ÿ»ziyƒZ~ (22

(4 (3 (2 (1

Âx~ìX C.G.S. ÑÄ (23

ú¤/Zx°k¢a (4 ¤/Zx°k¢a (3 ¤/Zx°kª (2 ú¤/Zx°kª (1

Âx~ìX MKS ÑÄ (24

¤/Zx°kª (4 ¤/Zx°k¢a (3 ú¤/Zx°kª (2 ú¤/Zx°k¢a (1

»ZßŵkZâYÅÑÄZŸ°¥x™äÆZEwHY@*ìX  ____ (25

Zg:k»ç (4 0*ñ»ç (3 EH»ŠzuZç (2 EH»ŠZç (1

âùÅÑÄZŸ° (26

)âù~—»ziy( / )0*ã~—»ziy( (2 )0*ã~—»vyziy( / )âù~—»vyziy( (1

Ãð7 (4 ŠzâV (3

¤/ZxìA$âùÅÑÄƒÏX ó ó Z¤/Ÿ»ziyƒZó0*ãZzgâù~„F,KMzZg (27

(4 (3 (2 (1

= ŸÅÑÄZŸ° (28

Ÿ»ziyƒZ~ / Uñƒñ0*ã»ziy (2 Uñƒñ0*ã»ziy / Ÿ»ziyƒZ~ (1

Ãð7 (4 ŠzâV (3

= —ÅÑÄZŸ° (29

—»ziyƒZ~ / —»ªCÙ~ziyvy (2 —»ªCÙ~ziyvy0*ãì / —»ziyƒZ~ (1

¥x7™Mh (4 ŠzâVß (3

= ZŸ°  âùÅÑÄ (30

—»ziy0*ã~( - )—»ziyƒZ~ /( —»ziyâù~ - —»ziyƒZ~ ) (1

—»ziy0*ã~( - )—»ziyƒZ~ -/( —»ziyƒZ~ ) (2

Ãð7 (4 )—»ziyƒZ~( /( —»ziy0*ã~ ) (3

¾ZƒÆçZkÐÝ�X (31

Óx (4 Wgd-)å Gk (3 0*ñ (2 EH (1

âù~eZá‰w6,ţ'¿™C�X (32

§s wÅ̂f!̧]Zz6,Å§sZzgZYwnÅ (2 w6,̂f!̧]−Å§sZzģ]ZYwZz6,gKÅ§s (1

ŸÅ²ƒY@*ìX (4 Ÿ6,Ãð̧]¿7™Cì (3
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Ÿ»ic*Š{z0*ãÅRÐZz6,Zkz‰Ü¾@*ìX (33

ŸÆ̂f!̧]Áƒ̧]ZYwì (2 ŸÆ̂f!̧]ic*Š{ƒ̧]ZYwìX (1

ŸÅ̂f!̧])z~ƒ̧]ZYwì (4 2 Zzg 1 (3

Ÿåîg6,0*ãÅRÆ‚B¾@*ìX (34

ŸÅ̂f!̧]Áƒ̧]QYwÐ (2 ŸÅ̂f!̧]ic*Š{ƒ̧]ZYwÐ (1

Óx (4 ŸÅ̂f!̧])z~ƒCì̧]ZYwÐ (3

Ÿez[Y@*ìX (35

ŸÅ̂f!̧]Áƒ̧]QYwÐ (2 ŸÅ̂f!̧]ic*Š{ƒ̧]ZYwÐ (1

Óx (4 ŸÅ̂f!̧])z~ƒCì̧]ZYwÐ (3

KEY ����ZZZZ!!!!****]]]]
1)  2 2)  3 3)  4 4)  4 5)  1 6)  2 7)  3 8)  2 9)  3 10)  4

11)  1 12)  2 13)  2 14)  4 15)  2 16)  3 17)  2 18)  2 19)  2 20)  4

21)  2 22)  4 23)  2 24) 1 25)  4 26)  1 27)  2 28)  1 29)  1 30)  1

31)  1 32)  1 33) 2 34)  3 35)  1

(wÐH%ZŠìX -1

Zy~Ð¼7 (4) 1,2 ŠzâV (3) ’ (2) âù (1)

w•™CìX state ÅÃ́qª Matter âŠ{ -2

(w (4) k̂ (3) ’  (2) âù (1)

uVÅÑÄŠ!*ƒÅzõÐìX . -3

Ãð7 (4) xƒCì (3) $+rì (2) ps7ƒC (1)

ÅzõÐnÅY+$Š[YC�X ______ Z#ë™Ï6,6,c*—Å3,xR6,ä̂�Âz{ -4

ïF¸] (4) }ȩ́] (3) ¸] (2) ¸]ZYw (1)

Âx~Z»ð MKS Å Thrust ¸]ZYw  -5

zZ^ (4) 0*ñ (3) EH (2) Dyne (1)

Š!*ƒÅZ»ðEy°%,¢a»ŠzuZ**xHìX  -6

zZ^ (4) 0*ñ (3) EH (2) Dyne (1)

(wŠ!*ƒeZmìX -7

ÐVY+$Š!*ƒ (4) YÑŠ!*ƒ (3) Zz6,~Š!*ƒ (2) "Š!*ƒ (1)

LL‚ÁâùÆËÌ£x6,Š!*ƒ~ZŸ†Ã%Ëp~ÆËŠzu}£x6,vHYYìXªÓx4V~ -8

)z~vHYYìXóó
Ãð7 (4) Zg:k»ç (3) ',**à»ç (2) 0*ñç   (1)
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(àáÆZEÑ] -9

%ÆœVÃŠ!*™%
%c (2) gzðÆUcVÃŠ!*äc   (1)

tÓx (4) Çh-V~',q-Îäc (3)

Zg:kä¾ŠJ]Æ{Ø6ÃYicLLZg:k»ZßwóóŠgc*ÄHX -10

@*= (4) ß; (3) e0+~ (2) Î**  (1)

Zq-¶Z#z{0*ãÆZ0+gƒCìÂÑ¥xƒCìX/ÚZ#z{0*ãÆ!*CÙƒCìYV? -11

¬¸]ÅzõÐ (2) Zz6,~̧]ZYwÅzõÐ  (1)

Zy~ÐÃð7 (4) ˆf!̧]ÅzõÐ (3)

Ð Z#Zq-ŸÃ7g~§bc*Ze¼zâù~e!*c*YñÂZk6,Zz6,~̧]ZYw¿™CìX�âùÆUñƒñziy -12

¼7 (4) )z~ (3) Á (2) (,|™   (1)

ÑÄZŸ°ÅZ»ð  -13

Zy~ÐÃð7 (4) k¢a°ú¤/Zx (3) kT¢a°¤/Zx (2) k¢a   (1)

¤/ZxìXZkÅÑÄZŸ°¥x™zX 12 ¤/ZxZzg0*ã~ 15 Zq-ß»ziyƒZ~ -14

12 (4) 15 (3) 10 (2)   5(1)

i}ÅR6,CÙ—6,ƒZ»Š!*ƒƒ@*ìX -15

îÃy (4) gî"$ (3) ÑÄ (2) ™{ƒZð»Š!*z   (1)

™{ƒZð»Š!*ƒ¥x™äcWÑ] -16

Zy~ÐÃð7 (4) 2,1 ŠzâV (3) "âù»!*geY (2) âù»!*geY   (1)

ÅÑÄZŸ° Mercury 0*g{ -17

9.8 (4) 13.6 kg/cm (3)13.6 gm/cc (2)   7.6 gm/cc(1)

zZµƒCìX ______ R«gÐ—~Å§sYä6,™{ƒZðÆŠ!*ƒ~ -18

Zy~ÐÃð7 (4) xgLì (3) ¶ (2) ic*ŠC   (1)

ƒ@*ìX ________ ™{ƒZð»Š!*ƒ»Z®g -19

tÓx (4) gî"$ (3) Š (2) ÑÄ   (1)

Z¤/!*geYÅ—~Ze7-¤/YñÂt¶KãªCÙ™CìX -20

Óx (4) µ (3) !*glÅWæ (2) îÃyÅWâŠ   (1)

Z¤/!*geYÅ—~W×W×¤/äÑÂt¶KãªCÙ™CìX -21

Óx (4) µ (3) !*glÅWæ (2) îÃyÅWæ   (1)

PV = Zq-Hg{SzZà’ÅŠÃxg3YñÂŠ!*ƒ!*Z�pÐƒƒ@*ìXZkÆwÆx -22

Óx (4) Zg:k»ç (3) ',**à»ç (2) !*L»ç   (1)
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Z#ƒZ!~Æ‚BËŸÅRÆáZi~¹ìÂR6,ƒZ»Š!*ƒ&4h4ï EEEGnÅRÆÁƒY@*ìX -23

Óx (4) Zg:k»ç (3) ',**à»ç (2) !*L»ç   (1)

ƒZð˜iÆZhäcX -24

Óx (4) !*L»ç (3) Zg:k»ç (2) ',**à»ç   (1)

z{W!TÐâO]ÅÑÄZŸ°¥xÅYCìX -25

Óx (4) êâ¢a (3) !*geY (2) ;àgz¢a   (1)

ƒ@*ìX _______ uV6,ŠZzgŠ!*ƒ»ZW,âùÆ',Üs  -26

Zy~ÐÃð7 (4) x (3) Á (2) ic*Š{   (1)

Z2Zge$Å{¤Zk~ƒCìX -27

ß (4) Wx (3) Ç~ (2) 0*ã (1)

W[e»ZEw¥x™äÆaƒ@*ìX -28

â#Æ²zÛA (4) â#ÅÑÄZŸ° (3) â#ÅS (2) â#»w (1)

²zY{¤Zkâ#~ƒCìX -29

³g+»0*ã (4) ZÈI (3) @*gÃw (2) 0*ã (1)

ÑÄŠgZÝSZzgwÆŠgxyƒCì -30

ŠzâV»!*b�Ût (4) ŠzâV»ù· (3) !*bÚ (2) qÝ¢[ (1)

Âx~SÅZ»ðƒCìX C.G.Sþ -31

ÃðZ»ð7ƒC (4) Y,-¢a / ú¤/Zx (3) kª / ¤/Zx (2) Y,-¢3ï
E

GH / 7&+ (1)

tâŠ}Å&qpV~0*c*Y@*ìX -32

W!ggZ] (4) ’ (3)     k̂ (2) âù (1)

ZŸ°ÑÄÐ%ZŠ -33

0*ãÅÑÄ»Ë—ÅÑÄÐ».Þ™** (2) Ë—ÅÑÄ»0*ãÅÑÄÐ».Þ™** (1)

Zy~ÐÃðÌ7 (4) 2 Zzg 1 (3)

z{lZg�Ë—ÆŸ~0*ðYCìX -34

S (4) ¤‰Ü (3) Mð (2) ziy (1)

ñÅS:]̂kZ�x~0*ðYCìXtBCìX -35

tÓx (4)  ñ)Z2Zg~( Rigidity (3) ÑÄ (2) (àŠ!*ƒ Fluid Pressure (1)

= ÑÄZŸ° -36

S (4) 0*ãÅÑÄ (3) —ÅS (2) —ÅÑÄ (1)

w —ÅÑÄ —»w 0*ãÅÑÄ
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Âx~ÑÄÅZ»ðƒCìX M.K.S. -37

ÃðÌ7  (4) ¤/Zx (3) 2¢a (2) ú¤/Zx (1)

3 T¢a    ú¤/Zx 3¢a
z{̧]�â;]~ÀŠ~‚nÐZz6,ÅY+$¿™CBCìX -38

(àŠ!*ƒ (4) ïF¸] (3) Gravitational Force (2) Crust ZYw (1)

âùÆZq-„�ZðJ-ezCìTÃW[e¹Y@*ìX -39

Nicholsons Hydrometer (2) Common Hydrometerþ (1)

Ãð7 (4) tŠzâV (3)

Z+{¤�â;]~Ngëg~aZ™CìBCìX -40

tÓx (4) Velocity gëg (3) Density ÑÄ (2) Viscosity ²zÛA (1)

â;]ÆŠ!*ƒÃë�X -41

3 Zzg 1 ŠâV (4) (àŠ!*ƒ (3) ',¹Š!*ƒ (2) W!Š!*ƒ (1)

LL¾äzZàZâY»ziy)z~ƒ@*ìUñƒñâùÆziyÆóót¾Zƒ»Ã̈KçìX -42

¾Zƒ»ÃðÌ².0îG7ì (4) 2 Zzg 1
².0îG (3) 2 

².0îG (2) 1 
².0îG (1)

uV6,ŠZzgŠ!*ƒ»ZW,âùÆ',Üsƒ@*ìX -43

¼Ì3 (4) ¹ic*Š{ (3) Á (2) ic*Š{ (1)

(wc*ÕzZáâ;]ÅVB�X  -44

Zy~ÐÃðÌ7 (4) 2 Zzg 1 (3) ’XZÈI (2) 0*ãXZÈI (1)

Šz̧ÂV~tģƒ@*ìX W Zzg T Z#ÃðŸ0*ãÅR6,‡ì5+k,ƒÂA$ -45

tÓx (4) (3) (2) (1)

KEY ����ZZZZ!!!!****]]]]
1 - 3 2 - 3 3 - 2 4 - 1 5 - 2 6 - 3 7 - 4 8 - 1 9 - 4 1 0 - 1

1 1 - 1 1 2 - 3 1 3 - 4 1 4 - 1 1 5 - 1 1 6 - 3 1 7 - 2 1 8 - 2 1 9 - 4 2 0 - 1

2 1 - 2 2 2 - 1 2 3 - 2 2 4 - 1 2 5 - 1 2 6 - 1 2 7 - 2 2 8 - 3 2 9 - 2 3 0 - 2

3 1 - 3 3 2 - 1 3 3 - 1 3 4 - 4 3 5 - 3 3 6 - 1 3 7 - 1 3 8 - 1 3 9 - 2 4 0 - 1

4 1 - 3 4 2 - 1 4 3 - 1 4 4 - 1 4 5 - 1
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(Our Universe) øøøøgggg~~~~»»»»ÑÑÑÑ]]]]  .2

****gggg}}}}ZZZZzzzzggggFFFFÂÂÂÂxxxx
ÂxF~WJ(g}�X �

ÂxFÆWJ(gzV~i}„z{zZu(g{ì˜Vi0+Ï0*ðYCìX �

Îg`ÆZ§Zs%õZzgœ~ÆŠgxy(g}úM®ZŠ~¤/Šl™D�X �

Îg`ÐŒÛd$(Að FXhƒñŠæZg*g}ÅŠxÅ�#Ö(,fìX �

Þ[U*Ü̂¬xîg6,×Zq-gN*wƒ@*ì�Lrg„i}ÅcY~ŠZ4ƒ@*ìX �

�ïi}J-(ìZÐvU*Ü̂ë�X �

Wgtºyz*y»ƒÐª¡¦(g{ìX �

ñÌÅ7ªÏÔgi+-VZzgùn,yÆkVÅF,−ñZ&]Zzgg_]̂4k5ë EEY¡¦(gaVÆZEÑ]�X �

ÂÂÂÂxxxxFFFFÆÆÆÆWWWWJJJJ((((gggg}}}}
«gŠÃëƒqWë[Ð!*Ç¬c*¾d$Wë[Æ!*ÇẐ¬6,ŠNMh�X Îg`ÐŒÛd$(g{ìX ««««ggggŠŠŠŠ:::: �

i}»ƒÐŒÛd$(g{ìXiCÙZÃðc*4áx»@*g{¹Y@*ìXZk»Ãðf~(g{7ìX iiiiCCCCÙÙÙÙZZZZ:::: �

kH„ic*Š{ìX 318 i¥
$Ë�Xœ~ÅSi}Ð 1300 ¹(,Z(g{ìZk~ � �

Ãuc(g{Ìë�%õÆŠzgLÐŠgC(g}� %%%%õõõõ:::: �

ii»g8-igŠ~âbìZkÆZ§Zs0*ñYäzZáŠZ],z~;áZÐŠzuzVÐ¡™D� �

]]]]....zzzzwwww::::((((ggggzzzzVVVVÆÆÆÆŠŠŠŠggggxxxxyyyy»»»»....ÞÞÞÞ �

(gzVÅ®ZŠ
)@*qwŠgc*ÄÆ_.(

æZg~¤/Šl»z‰Ü Îg`ÐÃ,
™zh³¢a~

».Þ¢i}Æ¢Ð (g}»**x

0 Šy 88 5.79 0.38 «gŠ
0 Šy 225 10.8 .95 iCÙZ
1 Šy 365 15.0 1.0 i}
2 Šy 687 22.8 .53 %õ

50 ‚w 12 77.8 11.19 œ~
53 ‚w 29.5 142.7 9.40 ii
27 ‚w 24 286.9 4.04 -gZ÷

13 ‚w 169 449.7 3.88 0y
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e0+
ÃgzZ:HXZk»Ñe0+Æ!*g}~ 2008 ZÆ', 22Ô1 HW\Y…� øg}oäe0+»(gpPgZíX �

¥â]�ÛZë™**ìX
ÆÆÆÆ££££œœœœ:::: 1 PPPPggggZZZZííííXXXX �

e0+6,0*ãÅñ�ŠÏÆZk**]»Y,̂{¢8 X1

e0+6,ÁÜÅÅ` X2

Åˆl 3
45Í-ê
XGGX X3

(Z̃»g™** Three Dimensional e0+»@Z…Š~) X4

ÂxFÐ0¥â]qÝ™** X5

øgZoŠ*ÆZyb̃´~ÐZq-ìMVäe0+Æ¡¦(gdŠZª�XZke~W\Z¶gZ]c*   

ÅZ‰ÅƒN¥â]qÝ™Mh�X 1 ZÚ,MÅæŠÐPgZí

(Solar Eclips) ÎÎÎÎgggg`̀̀̀DDDD
Îg`DZkz‰Üƒ@*ìZ#e0+»‚ti}6,7,@*ìXZzgZ(hàŠy„ƒ@*ìX �

ÎÎÎÎgggg`̀̀̀DDDDÅÅÅÅZZZZZZZZDDDDwwww �

tZkz‰Üƒ@*ìZ#e0+óÎg`Zzgi}ÆŠgxyqbƒY@*ìX ååååÎÎÎÎgggg`̀̀̀DDDD:::: X1

:Zkz‰ÜŠ¬Y@*ìZ#e0+ÅÛzãbz~R»‚ti}6,7,@*ƒX bbbbzzzz~~~~ÎÎÎÎgggg̀`̀̀DDDD X2

:tZkz‰ÜzZµƒ@*ìZ#e0+Îg`Æ‚tqbƒ™Îg`ÐgN*Š3ðŠêìXZkñµ6, ‚‚‚‚ÑÑÑÑ::::ÎÎÎÎgggg`̀̀̀DDDD X3

Îg`Zq-gz×Ÿ‚Š3ðŠêìX
D:t4áfz**ŠgzZµƒäzZÑƒCÂg{ìX�ŠZ],z~DÐåD»gc™@*ìX ‘‘‘‘ooooÎÎÎÎgggg`̀̀̀ X4

(Lunar Eclips) eeee0000++++DDDD
e0+6,i}»‚t7,äÅzzÐe0+DzZµƒ@*ìXe0+D$+g»ïÆŠy„zZµƒ@*ìX
eeee0000++++DDDDÅÅÅÅZZZZllllxxxx:::: �

:i}»‚te0+ÅŠ3ðŠ¶zZà7g~R6,7,äÐåe0+Dƒ@*ìX ååååeeee0000++++DDDD X1

bz~e0+DZkz‰Ü„ƒ@*ìZ# e0+ÅŠ3ðŠ¶zZàRi}ÆZk6,7,äzZá‚ñ bbbbzzzz~~~~eeee0000++++DDDD:::: X2

ÐeßYCìX
:Z(DZkz‰ÜzZµƒ@*ìZ#e0+i}Æ‚ñÆÛzã´ºÐbz~îg6,¦/g@*ìX 4444bbbbzzzz~~~~eeee0000++++DDDD X3

i}6,ËÀŠ~—»Z"F,+‚tå„ÑwZzg†[Å‚ƒ@*ìX �

Ë—»Z"F,+‚tŠzPÆz‰Ü7,@*ìX �
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e0+ÅZ3454è XGGGe0+Æ%ZiBC�X �

hàŠyÎg`Zzge0+Ôi}ÅZq-„Y+$WYD�X �

aŠð,ÅgZ]ÔÎg`Zzge0+Ôi}ÆŠzâVY+$zZµƒD�X �

e0+6,Ãðc7ƒCÔ‰ i}ÅZKcYƒCìX �

Ú@*g{i}Æ"gÅY+$zZµƒ@*ìZkÉ4/õ JGt‚ÁÃW@*ìX �

³¢aì 13,92,000 Îg`»¢ �

³¢aì 12,756 i}»¢ �

³¢aì 3474 e0+»¢ �

³¢aì 15,00,00,000 Îg`Ði}»Ã, �

³¢aì 3,84,399 i}Ðe0+»Ã, �

Zq-ªkẌg< øg~»Ñ]~Îg`Ôi}Zzge0+ÅF,KMtƒÏX = ZÏZq-ÑÄ³¢a �

(Natural Phenomenon) ŠŠŠŠggggCCCCbbbbCCCCÙÙÙÙ .3

LIGHT ââââgggg
ââââggggZZZZzzzzggggZZZZmmmmSSSS::::]]]]

gzi%{i0+Ï~i}ÅR6,F‚ßV»x@{™D�ZyÅÓxßgÂV~i}Zq-6,Š{»»x™CìX �

‚tz{´‘ì˜VgzÝ)ñ�ŠƒCìZkn‚b»Ãðg8-7ƒ@*eì—»ÃðÌg8-ƒX �

‚tÃŠN™Ç—»Z0+Zi{7Îc*YYX �

Zq-„zZu—ÅqpVÃ$+w™ZZDwÆ‚-VÃqÝHYYìX �

6ƒw"}ÐqÝ”{Å/Úr~°ÐÐqÝƒZìwic*Š{zZãìX �

ë�XgzÝÅÃqË—6,7,Cì”Z™ZÏ Reflection Z#gz×Ë—6,7,CìÂzZ:ß¦ìZkÃZ[k �

zZô~zZ:ß¦ìX
W\Îg`ÅgzÝÃWNWÅæŠÐF™Mh�pZk!*]ÅZôo¢zg~ì tgzÝW\V6,:7,}X �

‚tìwÐZƒ@*ìX �

z{Ú�gzÝŠîìgzÝ»fg=BCìX �

Îg`Ôgz×¢°ðƒðñxHz){PgzÝÆfgZù�X �

Ãð—�Qìc*gz×ƒCìz{gzÝÆîg6,»x™CìX �

hZzgƒZgzÝÃZLZ0+gÐ¦/gäŠï�ZknZy»‚t7áCXZ+ZâYËsZâY ËËËËssss————:::: �

(BCìX Transparent)
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»½Ô®ÔÇ~ß;z){ÜZâYZLZ0+gÐgzÝÃ¦/gä7Šîtq,‚t¯Cìtq,)Ës ))))ËËËËssss————:::: �

(BC�X Opaque)
7É
4-Ÿè GGEáZzggzµ»½z){ZâYgzÝÃbz~îg6,¦/gäŠî�ZyÆ‚b)zZãƒD�XZyZâYÃ 4444ËËËËssss:::: �

(ZâYë�X Translucent 4Ës)
Ë—»‚tqÝ™äÜsgzÝZzg)Ës—„¢zg~7ÉZkÆ´z{…Zq-6,Š{ÌŠg»gìX �

ZZZZ[[[[kkkkââââgggg
‚tÅ̂âgÆâ~.Zzg—ÅqªÆÒpÐ$+rgSìX �

âgÅÃqâ�~™̂CìX �

Mh�X Z#âgÅÃqË—ÅR6,7,™FƒCìXZzgZ¤/F”{âgÅÃqøg~WçJ-BìA$ëZk—ÃŠN �

Z#âgÅÃqW\Æn{6,%ÃiÅ̂ƒA$Ws~W\»ìwzZãÃW@*ìX �

!*z�ŠZkÆ Îg`ÅgzÝFZâYÅ¥V6,‰ Š-ZgÔ�ÛlÔ¿6,Ú7,CìX �

(BCìX Incidentray Ws6,7,äzZàtâgÅÃqÔÃqz̧q) �

Zzg”Z™zZ:ßUzZàÃqÔÃqFBCìX �

(B@*ìX Angle of Incidence ÃqzZµZzgÀŠÆŠgxy~“WzZÑiZztÔiZztz̧q) �

B@*ìX Angle of Reflection Z[k”{ÃqZzgqŠÆŠgxy“WzZÑZ[k �

»LƒñtÅZ0+gzãR!©5ç GZzgÛzãzö[RBCìX �

z{WNWXÅZ[ÏRÈƒz{™z~WNWBD�X �

tŠznÆƒD� �

Z¤/WsÅZ[ÏR!©5ç GƒÂZkÃ!©5ç GWsë�X �

Concave Mirror !©5ç
GWs (1

Convex Mirror ö[Ws (2
¹Y@*ìX Real Image 6,Š{6,qÝƒäzZáìwÃÇìw �

B@*ìX Virtual Image z{ìw�6,Š{6,qÝ:HYYƒpŠ¬YYƒLLWi~ìw �

eZËÅY+$ÐZEwGYäzZá!©«çGEZWsŠZÕVÆìwÃ(,Z™ÆŠÚ~æŠŠï�X �

(ë�X Regular Reflection Z#)XRzZáWÅVÐZ[kƒ@*ìXZkÃ!*‡°{Z[k) �

!*‡°{Z[kÅßg]~zZãìÑ]qÝƒD�X �

(ë�X Irregular Reflection )bc*7Šg~RÐƒäzZáZ[kÃLL"‡°{Z[kóó) �

"‡°{Z[kÅßg]~ìÑ]zZãÃ7WDX �

hÅR)Xƒ!*‡°{Z[kÅzzÐZy>V~ëZCìwzZãŠNMh�X �

ìX Z¤/9ÅÆhÅR7Šg~ƒÂ"‡°{Z[kÅzzÐëZCìwqÝ7™Mhc*Zkh~ìw)zZãƒ@* �
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ZZZZ[[[[kkkk
Z[kÆ¬çÆ_.ËiZz}6,Ãqz̧qz̧̀q6,Q‰qŠ~âÐZq-{miZzt¯CìA$z{
ÀŠ~âÐ)z~iZzt¯DƒñFƒYCìX

Z[k»tçÓx¥VÆa9ìXeìtR˜~ƒc*ÈX

�Ûâ^»Zßw:ZL^ÆŠzgZygzÝz{gZ3Z(g™CìT~Z"F,+z‰Ü (Fermat's principle) �

Šg»gƒ@*ìÔgzÝÆZ[kÆaÌ¸!*]™ŠtMCìX
1 / f = 1 / u + 1 / v MNW»Ÿ‚: �

- Ú»Ã, c* ìwÅ�#Ö = mr
ìw»Ã, ÚÅ�#Ö

ÇÇÇÇcccc****WWWWiiii~~~~ ¦¦¦¦JJJJcccc****ZZZZtttt ((((,,,,ZZZZBBBBggggNNNN**** »»»»££££xxxx ììììwwww ññññxxxxHHHH»»»»££££xxxx))))ÚÚÚÚ((((
Wi~ ¦J (,Z MNWÆú ÆŠgxy F MNWZzg

ÑpÐ„£x6, âm`6,

Ç Zt (,Z ÐMÐ C ÆŠgxy C Zzg F

Ç Zt ÚÅ�#ÖÆ',Z', 6, C %œ/èZ+B5é
EE6,

Ç Zt  gN* ÆŠgxy F Zzg C Ð6,} C

ZZZZYYYYssss
gzÝZq-zZWÐŠzu}zZW~ŠZ4ƒDƒñZKgëg$+wŠîìXZk¿ÃgzÝ»ZYsâg �

¹Y@*ìXZYsÆ¿~gzÝÅÃÑzZWÆpsƒäÆ`6,&×YC�ÎZñZnÃqÀŠU
zZµƒX
gzÝÅÃqZ#Zq-zZWÐŠzu}zZW~ŠZ4ƒDƒñZK‚~�p~ÑCìZkp~ÃZk �

Å̂~ªCÙHY@*ìX (refractive index) ZYsú

(refractive index) !!!!ZZZZYYYYssssúúúú
ÐªCÙ™D�(ƒCìXŠvËszZTV~ c ¢a&])gzÝÅgëgÃ 3x108 Ü~gzÝÅgëg½â �

ÐÁƒCìX c gzÝÅgëg
ƒA$Ü~gzÝÅgëgZzgZkzZW~gzÝÅgëgÅÚÃZYsú 'V' �ÛnÙ ËzZW~gzÝÅgëg �

ÐªCÙHY@*ìX 'n' }ÐXZÐ/ÒpÜ (refractive index)
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Ü~gzÝÅgëg&zZW~gzÝÅgëg = ÇZYsú
n = c / v              -----------  (1)

aV tŠg7V8lZgÅÚìÔZkÅZ»×V7ƒ'XZk7Ð…Zk!*]»Z0+Zi{ƒY@*ì 
ËzZW~gzÝÅgëgXNc*X!ƒCìXËzZW~gzÝÅgëgŠäƒÂZYsúic*Š{ƒÇZzggëg!ƒÂ

zZVzìX n »ÈŠgZÝtì ZkzZW~gzÝÅgëgÜ~gëg» (n) ZYsúÁƒÇXZYsú
¢aB] 2x108 ƒÇª 2/3 ¢a&]» 3x108 ìA$j~gzÝÅgëg 3/2 }j»ZYsú

PPPPzzzzZZZZTTTTVVVV~~~~ZZZZYYYYssssúúúúÅÅÅÅŠŠŠŠgggg,,,,
 ZZZZ4444áááággggtttt!!!!ZZZZYYYYssss zzzzZZZZôôôô ZZZZ4444áááággggtttt!!!!ZZZZYYYYssss zzzzZZZZôôôô

1.53 (canada balsam) mCzm,l 1.0003 ƒZ
1.54 (rock salt) gZu‚« 1.31 ',s

1.63 »g0eZðÏà 1.33 0*ã

1.65 ¡Ò3ï
EEH†k)nã�g~h( 1.44 Pz̄

1.71 (ruby) ´Ôc*¸‹ZÙ 1.46 (fused quartz) ÎZy
1.77 (sapphire)ï 1.47 R,¤í%
2.42 ‹Z 1.52 Jh

1.50 *.çEEE+
ÐëÃZ0+Zi{ƒ@*ì t¢zg~7 y~Z±gÐûzZWÅ[ÑÄÌic*Š{ƒXVwÆ 1 ].zw   ââââ^̂̂̂::::

îg6,Pz̄»ZYsúic*Š{ì!*z�ŠZkÆ t%“0*ãÐic*Š{ûìZ¤/pZkÅÑÄ0*ãÐÁ
ìX

ZEwƒäzZàgzÝ»îÁñ` (2) ÚÅâÎ (1) !ZYsúøDfsúZï6,«ƒ@*ìX

ZZZZŸŸŸŸ°°°°ZZZZYYYYssssúúúú
Zq-zZW»ZYsúËŠzu}zZWÆZYsúÆäp¬zZW~gzÝÅgëgZzgŠzu}zZW~gzÝ
ÅgëgÅÚìX

!*nKM¬ZzgŠzu}zZW~gzÝÅgëgƒA$Šzu}zZW»ZYsúäpªzZô V2 Zzg V1 �ÛnÙ 
(V2) &gzÝÅgëgŠzu}zZW~  (V1) gzÝÅgëg¬zZW~   =  n21 

n21 = V1 / V2
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Ð„™ä6, c Ñgà{Zzg©úÃ
n21 = (V1/C) / (V2 / C) = (1/n1) (1/n2)

  n21 =  n2 / n1  ---------- (2)

ZkÚÃZŸ°ZYsú¹Y@*ìXëZŸ°ZYsúÅ°pZk§b™,ÐX
(n2) Šzu}zZW»ZYsú

(n1) ¬zZW»ZYsú

°@Zk—Ãë��ËËs—Ð¯ƒZzgT~Šz+ƒVZyŠz¥V~ÐŠzâVc*Q °°°°ÐÐÐÐ::::
6 ÃðZq-R™z~ª°@ÅÁZiÁZq-RÈƒCìX°ÐZnÆƒD�XZy~ÐP̂

~Š3ñ‰�X

ö[ZÖ@ !©š5ç
G

ZÖ@ bö[ ˜~!©5ç G !©5ç
Gö[

(Bi Convex Ë°ÐÅÛzãY+$Z½~ƒðŠz™z~+ƒ$Ë�XZ,°ÐÃŠzCÙZö[°@
ë� Lens)

t°@)gzVÆ£¨~%œ/6,ñN*ƒ@*ìX
ZÏ§bZq-ŠzCÙZ!©5çG

°@ŠzZ+™z~¥V6,Œƒ@*ì�%œ/6,‹Zzg)gzV6,ñN*ƒ@*ìXZÐŠzCÙZö[
°@ë�X

Ë°ÐÅCÙÈRŠgZÝ™{»zƒCìX .1

(Centre of ™{»%œ/T»™z~z°@ìX%œ/Z+B5é
EE .2

ÐªCÙHY@* C B@*ìXZÐZôm,~ws Curvature)

ìX
ÐC2 Zzg C1 Z¤/Ë°@~ŠzÈ+ƒVÂZyÆ%œ/Z+B5é

EEÃ .3

ªCÙHYñÇX
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R2 Zzg R1 B@*ìXÈRÅÛ¢zVÃ!*nKM (R) %œ/Z+B5é
EEZzgÈR»ŠgxãÃ,ÈR»Û¢ .4

ë�XÞ°@ÆzV` (Pricipal Axis) Ã5äzZáâÃ"gZ- C2 Zzg C1 ÐªCÙ™D�X
¹YñÇX Optic Centre (P) Ã°@»oø~%œ/

(Focal length of the lens) °°°°ÐÐÐÐ»»»»ââââmmmmîîîîwwww
z{`˜VÐ…3ýGc*gzÝÅÆ,c*ÃÑ%ÃiƒYC�)c*(z{`˜VÐÃÑÇƒðŠ3ðŠî�

B@*ìXCÙŠzCÙ}°@ÆŠzâmÕoƒD�Xâm` Focal Point or Focus (F)  âm`c*âö
ÐªCÙHY@*ìX f ë�ZzgZÐ Focal length Zzgoø~%œ/ÆŠgxyÃ,Ãâmîw

Ã¦{ÃVÆnëÃö[°@Å´#ÖÆîg6,ZzgÃ!©5çG
°@Å´#ÖÆîg6,ªCÙ™,ÐX

°°°°ÎÎÎÎVVVVÐÐÐÐììììwwwwÅÅÅÅúúúúÆÆÆÆnnnnÃÃÃÃ¦¦¦¦{{{{ÆÆÆÆrrrrÆÆÆÆQQQQßßßßwwww::::
ìwÆ£xZzgZkÅ�#ÖÃ¥x™äÆnÃ¦{Æ¯äÅ{§…fsÆZßßV6,¿™**¢zg~

ìX°@Æ:Lìwó"§Z-6,—ÆËÌ£xÆnqÝHYYìX
egßgÂVÆ!-A)Ïî

E
EÃðŠz IV@*I £xÆçZzgìwÅ�#ÖÃ¥x™äÆn…qgz!*Ñeðˆ

ÃúVÅ¢zg]ƒCìX
"§Z-ÆË£x6,g¿ˆ—»ÃðÉ̀™,X -

èÃg{egßgÂV~ÐÎÃðŠzÃúV»{ ¯ØX -

ŠzâVÃúVÃZkuJ-(,JN z{Zq-Šzu}Ãs™ÃXt̀ìw»£xƒÇX -

»̀éÐZq-qŠ~â"gZ-6,kX -

qŠ~âÅMðìwÅ�#ÖÃªCÙ™}ÏX -

fsÅZq-—ÆZ£â]6,ö[°@Ð“WzZáìwÃªCÙ™C�X
————ÑÑÑÑppppÐÐÐÐ„„„„ÃÃÃÃ,,,,6666,,,, -1

W\Y…� ÑpÐ„Ã,6,Zq-—Ð°@6,7,äzZàÃÑÔ"gZ-ÆáZi~ƒC�XtÃÑ
âm`6,%ÃiƒVÏX®Zâm`6,Z•ðgN*ìw¶ÇX
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""""ggggZZZZ----6666,,,,%%%%œœœœ////ZZZZ++++BBBB5555éééé
EEEEEEEEÐÐÐÐŠŠŠŠzzzzgggggggg¿¿¿¿ˆ̂̂̂———— -2

Ð(C2) ~W\ŠNMh� Z#Ë—Ã%œ/Z+B5é
EE

ÆF1 Zzg C1 Šzgg3Y@*ìÂqÝƒäzZÑìw
ŠgxyzZµƒ@*ì�ÇZtZzggN*ƒ@*ìX

^Æ�ëäŠzÃÑÉÅ�XZq-Ãq"g
Z-ÆáZi~¦/gCìÂŠzu~Ãqoø~%œ/Ð

¦/gCì@* @Æ£x»çHYnX
ÃúVÅ�h~ÃZEw™DƒñÃ¦{ ¯äÅÃÒ<T~Zq-Ãq"gÆáZi~ZzgŠzu~

ÃqâöÐ¦/gCƒX
%%%%œœœœ////ZZZZ++++BBBB5555éééé

EEEEEEEE6666,,,,gggg¿¿¿¿ˆ̂̂̂———— -3

6,g3Y@* (C2) Z#Ë—Ã"gZ-6,%œ/Z+B5é
EE

6,qÝƒCì� ÇÔZtZzg—Å C1 ìÂ@
Š¶X 14 �#ÖÆ)z~ƒ@*ìX̂

%%%%œœœœ////ZZZZ++++BBBB5555éééé
EEEEEEEEZZZZzzzzggggââââmmmm`̀̀̀ÆÆÆÆŠŠŠŠggggxxxxyyyygggg¿¿¿¿ˆ̂̂̂———— -4

Zzgâö (C2) Z#LÃð—%œ/Z+B5é
EE

ÆŠgxyg¿YCìÂW\ÃZ(ìw (F2)

qÝƒ@*ì� ÇÔZtZzg—Å�#ÖÐ
ÐŠzgqÝ C1 (,Zƒ@*ìXZkßg]~ìw

ƒÇX
ââââmmmm`̀̀̀6666,,,,gggg¿¿¿¿ˆ̂̂̂———— -5

Z#—Ãâö6,g3YñÂìwÑpÐ„Ã,
Š¶XZ#ìwÑpÐ„6, 16 6,qÝƒÇX̂

qÝƒÇÂZ+ßg]~ëìwÅ�#ÖZzg
âÎ6,û{7™MhX

ââââmmmm`̀̀̀ZZZZzzzzggggooooøøøø~~~~%%%%œœœœ////ÆÆÆÆŠŠŠŠggggxxxxyyyygggg¿¿¿¿ˆ̂̂̂———— -6

      qÝƒÇX ìw Z¤/ë—Ãâm`Zzgoø~%œ/ÆŠgxygOÂ…Wi~Ô¦JZzg—Ð(,Z
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^ÆÃ¦{ Æ_.W\ŠBÐ ìwWi~Ô¦J
ƒÇZzg°@ÆZÏ§s¶ÇT§s—g¿ˆìX

—Å�#ÖÐ(,ZƒÇXZÐr”{ìw ìw t
ë�X (magnified image)Ì

¯ä~æŠQìXtW!Ë—ÃZk (Microscope) Ëö[°@ÅZkS¤Ð…pgŠÎ
Å�#ÖÐ(,ZªCÙ™@*ìXW\Ãc*ŠƒÇ Wi~ìw»(,Zƒ**Zkz‰Üeì²—»Ã,°@Æ
âmîwÐÁƒX
Z#iZzt!z̧qÔiZztÃÝÐ(,ZƒÂŠzâVzZTVÅâÃÝ6,gzÝÅÃqFƒYñÏªtÃq

ë�X (total internal reflection) "zZW~ŠZ4„7ƒÏXZkzZîÃ́ŠZ½Z[k

(Application of total Internal reflection) ´́́́ŠŠŠŠZZZZ½½½½ZZZZ[[[[kkkkÆÆÆÆZZZZ::::tttt
ƒ@*ìX (24.4o) ‹zVÅ®ÅZÝzźŠZ½Z[k„ìX‹}»iZztÃÝ¹„Á ‹‹‹‹zzzzVVVVÅÅÅÅ®®®®:::: (i

âg~g8Æ»x™ä»ãCŠ~ ::::Optical fibres âg~g8 (ii

ì Zßw´ŠZ½Z[k„ìXtŠgZÝ¹!*gq-g6ƒ@*
¢aƒ@*  10-6 �hc*Qö8Ð¯ƒZƒ@*ìXZk»Û¢

ìX ìXZ,¼g3VÆù·Ðï™Zq-−0*U$»gƒ@*
iZzt!z̧qÔiZztÃÝÐ(,Zƒ@*ìZzgí´ŠZ½Z[kzZµ
ƒ@*ìZzggzÝg8Æfg)vƒCìX

Zkz‰ÜZEwHYñÇZ# n2/v-n1/u=(n2-n1)/R Ÿ‚ �

Û¢zZáÈRÆzZWÐ)T» 'R' gzÝÅÃq
zZázZôÅœ Z+B5é

EE~ŠZ4ƒX n2 ZYsú  ì( n1 ZYsú

ÃðŠz¥VÐŠzzZTVÆ‘ÑCå{ƒä6,²ZyŠz¥V~ÐÃðZq-RÈƒó°@áCì �

ìw»Ã,ƒ@*ìX v —»Ã,Zzg u °@»âmîw f ì˜V 1/f=1/v-1/u °@»Ÿ‚ �

âmîw f ZY°úZzg n ÈRÆÛ¢ R2 Zzg R1 ˜V 1/f=(n-1)(1/R1-1/R2) °@Å¯z^»Ÿ‚ �

ìX
z{ZWF,+iZzt˜VÐëå—ŠNMh�iZztó{c*iZztwg]B@* :Lens Marker's Formula

ƒCìX/Åo9LÐtZq-�ÛŠÐŠzu}�ÛŠ~ZƒCìX¬xWŠò 60
0 ìXZq-¡qWŠòiZztwg]

312CEDM / TET 2024 PAPER II / PHYSICAL SCIENCE



ƒ@*ìX/Åo9LÐt�ÛŠÐ�ÛŠ~Z 60
0 ªZzgiZztó{ 25 ÆnzZãwg]»Z"F,+Ã,½ã

ìX ƒ@*

((((Structurel of Human Eye ZZZZ¨̈̈̈KKKKããããWWWWççççÅÅÅÅ‚‚‚‚||||####))))
ZK̈yÅWç"uËZzg**iu-Z¡IY~ÐZq-ìt…ZâZzgZLegzV§sñ�ŠgùVÃŠÚÆ
‡.Þ¯CìX

(Å‚|#½ã™z~ƒ@*ìXZkÅZ‹ Eyeball WçÆe¢)

(Cornea RÈƒCì�Ës6,]Ðy~ƒCìTÃŒÛ6)
ë�XtzÛzãY+$ÐÌŠ3ðŠêìX
ŒÛ6Æú�(ƒCìz{âùÐ%æFNƒCìZkÃW!

(ë�XZkÆúN°@ Aq ueos  H umo ur ²Aªî XE)

(ƒ@*ì�ìw¯@*ìXW!²Aªî XEZzg°@Æ Crystalline Lens)

(B@*ìX Pupil (ë�XZk~Zq-ÎgZcƒ@*ì�¡) Iris ŠgxyZq-�ZWCeZc*�ÛZxƒ@*ìTÃ>ÛO)

Zq-g3zƒ@*ìTÃëWç~ŠÙ�X (Iris) >ÛO

—sV»ág8-ÅƒC�YèZ#ÃðgzÝZk6,7,CìA$z{gzÝÔWç~ŠZ4ƒCìXŒVÐgzÝ
Æ!*CÙWäÅÃðRö7ƒCX¡Æfg=WçÆZ0+gŠZ4ƒäzZàgzÝÅlZgÃ>ÛONzw™@*ìæîgzÝ
Æñ́V6,>ÛOãVÃ¤Š{™@*ì@* ic*Š{gzÝZ0+gŠZ4ƒYñZzg!gzÝÆñ́V6,tãVÃiZ@*ì@* 
ic*Š{!gzÝWçÆZ0+gŠZ4:ƒYñªâgÅÃúVÃWç~ŠZ¾Æa>ÛOóãVÃ%gLLo

(»gzwZŠZ™D�X°@Šgxy~Jƒ@*ìZzggCgCZn!*CÙ~)g}5ì Variable Aperture gziyóó)
ÆÔ{Ã (Eye Ball) ƒD�XZ#âgÅÃqWç~ŠZ4ƒCìÂg"545é GHGE6,ìwáCìXtWçÆe¢

ªƒ@*ìªWçÆ‚t—ÆËÌ£xÐìw»Ù 2.5 =ÍZƒZƒ@*ìX°ÐZzgg"545é GHGE»ŠgxãÃ,
ªƒ@*ìX 2.5 Ã,½ã

@!W]�y~°ÐÐa}ƒñƒD�y~°ÐÆÛ¢Z+B5é EEÃps™Dƒñy~ �

°ÐÃZÏÆâmîg~psÆaæŠ™D�X
Z#¹ŠzgÅ—6,WçÃ%ÃiHY@*ìA$@!W]e¢7,YD�TÐy~°@»âmîwZW �

F,+ƒY@*ì�g"545é GHGEÐZkÆ)z~ÃAÆƒ@*ìXáZi~ÃÑZ#Wç~ŠZ4ƒC�Âz{g"545é GHGE6,Ã
%ÃiƒC�Zzgë—ÃzZãîg6,ŠNMh�X
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Z#WçŒÛd$Å—6,ÃÃ%ÃiÅYCìA$@!W]~ÚƒaZƒ@*�TÐy~°Ð»âmîw• �

Y@*ìX@!W]âmîwÐZk§b_“™fe� g"545é GHGE6,ìw0YñZzgë—ÃzZãîg6,ŠN
(ë�X@*ëtW]uÐWÐÚƒ Accommodation ÃXtâmîwÆ_“Å&¢AÃr)

»aZ7™MhXÅ<å XEZZ#—ÃWçÐŒÛd$F,Ñc*Y@*ìA$âmîw_“7™0*@*@* g"545é GHGE6,ìw0
~Š¬ŠHì 1- ªƒÇX6 r 25 YñXÅ<å XEZË—ÆzZãwg]»Z"F,+Ã,½ã

�Zky 125 g"545é GHGE6,y~°@—»Zq-ÇZzgZtìw¯@*ìXtg"545é GHGEŠgZÝZq-**iuGƒCì�½ã �

gùVÅ rods óë�� gzÝÃúVÃZzgZyÆWÃJw™@*ìX) Cones óZzg rods
&B{5ÐöGg‚rìÎ

�y~¡g3VÆ 1 gzÝu]Å¶K0+„™D�(tZ4ág}c*]½5Òø
YE

½ã Cones ¶K0+„™D�²
fg=ŠârJ-�â]í�XŠârZy�â]ÃÂ±™ÆZ:¬]Ãî̂ŠêìTÆ³~ëËŸÃc*

—ÃZkÅ�#ÖózäZzgg8-~0*D�X
_5Òn.ç GG~W]ÅæŠÐy~°@/Z±g—»Ã,pŠZLâmîw~p~»!*)̄áCìX �

ª2.27 ªZzg 2.5 Z¤/—»£xÑpÐ„ZzgzZãwg]Z"F,+ÃAÆŠgxy{zA$y~°@»âmîw �

ÆŠgxyƒÇ@* g"545é GHGE6,zZãìw0YñX
Accommodation of Lens y~°ÐÅz{&¢ATÐz{ZKâmîwÃps™©8ì°@Ær �

BCìX
�â]í�ŠârZy�â]ÃÂ±™ÆZ:¬]Ãî̂ŠêìTÆ³~ëËŸÃc*—ÃZkÅ�#Özä �

Zzgg8-~0*D�X
-W]ÅæŠÐy~°@/Z±g—»Ã,pŠZLâmîw~p~»!*)̄áCìX �

ªÆŠgxy 2.27 ªZzg 2.5 Z¤/—»£xÑpÐ„ZzgzZãwg]Z"F,+ÃAÆŠgxyƒA$y~°@»âmîw �

ƒÇ@* g"545é GHGE6,zZãìw0YñX
BCìX Accomodation of Lens y~°ÐÅz{&¢ATÐz{ZKâmîwÃps™©8ì°@År �

‰Zz‡]Wç’góZKrÅ&¢AÅŠîìXZ,qÑ]~ZK̈yZâYÃzZãîg6,ZzgW‚ãÐ7ŠN0*@* �

ìX
$š¸ç E~°Ð~Õ÷ÅzzÐwg]Š®à7,YCìX¬xîg6,wg]Æ&ÚƒD�z{t�X �

Ã@*{| Myopia âÇ\ (1)
ÃÅê| Hypermetropia ;†¢az\ (2)

cZV| Presbyopia 6,òÇ\ (3)
))))ÃÃÃÃ@@@@****{{{{||||(((( Myopia ââââÇÇÇÇ\\\\

‰Z¾mŠzgÅZâYzZãîg6,7ŠN0*D²ŒÛd$c*4,Šq-ÅqzVÃ™sîg6,ŠN0*D�XZknÆy~ �

ÚÃâÇ\)ŠzgÅÃÅ$zg~(ë�ZkÃŒÛd$Ã~Æ**xÐÌY**Y@*ìXZ,Z¾m»ZWF,+âmîw
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ÐÁƒ@*ìXZ+ßg]~ŠzgÅZâYÐWäzZàÃÑy~°ÐÐZYsÆˆg"545é GHGEÆ‚tìw 2.5

¯CìX
ªÐic*Š{ŠzgzZàZâYÃÌzZãîg6,ŠNYì1âÇ\ÐOW,¿¼ÃAJ-g¿ˆZâYÃ 25 Zq-¡q¿ �

„zZãîg6,ŠN0*@*ìX
(ë�XZ¾m�̀ Far Point »̀ZWF,+Ã,˜VÐy~°@g"545é GHGE6,Zq-ìw¯@*ìXZkÃ̀ê) �

(B@*ìX Myopia êÐWÐÅZâYÃ7ŠN0*Dz{ÚâÇ\)
))))êêêê||||(((( Hypermetropia ††††¢¢¢¢aaaazzzz\\\\ ;;;;

;†¢az\ÃLLŠzgÃ~óóÆ**xÐÌY**Y@*ìXZq-¿�;†¢az\ÐOW,ìic*Š{ÃA6,g¿ƒðZâYÃzZã
îg6,ŠNYìpŒÛd$g¿ƒðZâYÃzZãîg6,7ŠN0*@*XYèZk¿Æny~°@»Z"F,+âmîw

ªÐic*Š{ƒ@*ìXZ+ßg]~ŒÛd$g¿ƒð—ÐWäzZàgzÝÅÃÑg"545é GHGEÆúìw¯CìX 2.27

;†¢az\ÐOW,{¿4,ŠOZ̀zgzZãwg]ÆZ"F,+ÃAÆŠgxyg¿ƒð—Ã7ŠNYX �

¯nX ;†¢az\ÚÅŠg\oÆn…ö[ZÖ@°@Å¢zg]ƒÏ�4,ŠOyÆúg¿ƒð—»zZãìw �

µƒÇ�ö[°@Å¶K0+„™@*ìX f ÅoÆn Presbyopia �

6,òÇ\Zq-wgCÚì�f~W@*ì˜VW\VÅa¤‰Ü~¶WCìZ,ßvŒÛd$ÅZâYÃzZãZzg/ �

W‚ã7ŠNMhX
LLZq-¿fÅzzÐâÇ\Zzg;†¢az\ŠzâV»DgƒY@*ìX �

(Å¢zg]ƒÏZq-¬xŠzCÙ}âm°Ð~Zz6,~ bio-focal lens 6,òÇ\ÚÅŠg\oÆnŠzCÙZâm°@) �

z!©5ç G
°@Zzg"zö[°@ƒ@*ìX

gzÝÅÃúVÃ%Ãic*Ås™äÅz{Ú�Ë°ÐÐqÝÅY$Ëì°ÐÅ¤‰ÜBCìX �

âmîw»½[°@Å¤‰ÜB@*ìX �

Prism ššššgggg
šgŠgZÝZq-ËszZôì�Z§ZsÐŠzûZg¥VÐ‘ÑCå{ƒ@*ìZzgtZq-Šzu}Å§s¼iZzt¯D�X �

Z#âgÅÃqZq-ûZgRÐ*gCìÂŠzu~ûZgRÐÇ�X
Ãqz̧qZzgÀŠÆŠgxy“WzZÑiZztiZztz̧qB@*ìX �

Ãq%ZzgÀŠÆŠgxy“WzZÑiZztiZzt%B@*ìX �

(B@*ìX d Ãqz̧qZzgÃq%ÆŠgxy“WzZÑiZztiZztZ*Zs) �

»ç Snell=
 Sini �

  Sinr     

šgÆZYsú»Ÿ‚ �

Sin (A+d)  

n=   2

 Sin A/2
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(ZÎgâgB@*ìX VIBGYOR CgzÝ»ZgùV~#$Y**) �

(Æ_.gzÝÅÃqåÁz‰ÜŠg»g»gZ3Z(g™CìX Fermat's Principle �Ûâ^Zßw) �

(g8-Áîwñ`g‚rì² Violet CgzÝZñ�V»Z)qì�Zîwñ`gBb�Xtâ**Y@*ì ¶) �

ucg8-»îwñ`ic*Š{ƒ@*ìX
ÜY~âgÅgëg

= ZYsú �

zZW~âgÅgëg
ZYsúâgÆîwñ`6,«ƒ@*ìX �

îwñ`~ZŸ†ÐZYsú~¶zZµƒCìX �

ucg8-»ZYsúƒÐÁƒ@*ìZzgt¹ÁÅsƒ@*ìX �

âg»®ŠJZÅS¤ìZzgtZq-]~JZÐå3zZáñ�VÅ®ZŠÆ)z~ƒ@*ìtËÌzZô~ps �

7ƒ@*X
ZYsÅzzÐ®Š~Ãðp~zZµ7ƒCX �

g3gzÝËÌËszZWÐ*gä6,ZkÆg8-~Ãðp~zZµ7ƒCX �

âg»®Šxƒ@*ì²îwñ`~p~zZW6,«ƒCìX �

gZ„pÐƒƒCìXîwñ`Æñ`Ågëg~ZŸ†ƒÂîwñ`~Ì V ËÌßg#w~Z[kƒÂgëg �

ZŸ†ƒÇZzgîwñ`~¶ƒÂgëg~¶zZµƒÏX
¸k>ÛbÆpzg]g8-Îg`ÅgzÝÆZ_OgÐc~ñ�ŠÜggLgL0*ãÆ¢zVÐxƒäÅ �

zzÐqÝƒD�X
(ÆgùV~ Spectrum Z#0*ãÆ¢}ÐÃq*gCìA$Zk»ZYszZµƒ@*ìZzgÎg`ÅÃq…3ýG) �

(¹ic*Š{ÅsƒCì²uc~Z*Zs¹Áƒ@*ìX Voilet psƒYCìX¶)
Îg`ÅÃq¢}ÅŠzu~RJ-î6,ÓxgùVÅÃÑ´ŠZ½Z[kÅzzÐFƒYC�Zzg«RÃß^ �

¶ÃúVÆŠgxy Voilet WC�ZzgZYs™DƒñcY~’YC�XŠzu}ZYsÆŠzgZyucZzg
iZzt(,|Y@*ì/Ú¬ZYsÆX

ÆŠgxyzZµƒ@*ìXZ#ŠZ½Zzg{gYÃúV»Šgxã 42o Zzg 0o ŠZ½Zzg{gYÃúVÆŠgxy“WzZÑiZzt �

ƒA$¸kz>ÛbÆg8-¹�}ÃWD�X-VÂCÙ¢{gùVÆå…3ýGÃªCÙ™@*ì 42o iZztZWF,+iZzt
px@ZL£xÆZ±gÐËZq-¢{ÐZYsÆfg=qÝƒäzZágùV~ÐËZq-„g8-»x@{
™YìX

BX Ë¢{Ð{g`ƒ™x@ÅWçJ-BìA$ZÏ¢}ÐucgzÝZkÅWçJ-7 (Ãq Voilet Z¤/¶) �

ucgzÝ»x@{™äcW
yÅY+$Zz6,Æ¢}»x@{™**ƒÇXucg8-ŠÚÆnÎg`ÅÃqZzg �

ƒ**40o g8-ŠÚÆntiZzt Voilet ƒ**ec² 42o ¢}ÐFƒ™qÝƒäzZàÃq»ŠgxãÃ,
g8-Š3ðŠ,ÐX ''VIBGYOR" ÆŠgxyzZµiZzt»x@{™,A$W\Ã 42o Zzg 40o ecXZ¤/W\
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ƒÐ¬ÂëtzZã™B ̧k>ÛbZq-ŠzZ…Š~̧k7ìX|~̧k>Ûb�…ÃW@*ìZq-@Z…Š~ �

%zoìTÅâuøg~W\V6,7,CìXÓx¢}TÅgzÝ»ZÖg%zï̂~ƒ@*ìt%zoZ6,ÂV6,
Œƒ@*ìXz{¢}XÐucg8-øg~W\VJ-í�X%zoÅZ•ðÛzã6,]ìXZk§bz{¢}�
**g̃g8-»ZyZ`™D�ucg8-Æ{g`™Š{¢zVÆZ0+gƒD�ZÏ§bZk%zo~igŠg8-Ô**g̃g8-

(g8-»ZyZ`™äzZÑ%zoƒÐZ0+gzyF,+ƒ@*ìX Voilet z){z){g8-0*ñYD�²¶)
ZZZZ____OOOOggggââââgggg

�CÙc*‚ã� gzÝÅiŠ~WD�ŠgZÝâg~ÂZ**ðÃ_.[™ÆZk»¼zZ4V~{g`™D�Xt �

âgÆZ_Og~ƒäzZÑãCŠ~¿ìX�CÙc*‚?6,âg»ZW,�CÙc*‚?Å�#Ö6,«ƒ@*ìXZ¤/fg{)�CÙc*‚?(
Å�#ÖÁƒA$ic*Š{®Šc*)Áîwñ`(ÐOW,ƒ@*ìZzgZkÆ',@X�Ûn< ¼®ŠÅgzÝË�CÙ6,¤/C
ìZkgzÝÅzzÐ�CÙ~Zg¬laZƒ@*ìZmzzÐtgzÝÃZu]Æ‚BÓx4V~{g`™@*ìX
âgÅu]Ð%ZŠâg»®ŠìËZ»ðgKÐ°]Ð¦/g@*ìX �

�Ûn< WiZŠ�CÙc*‚?cY~¾£x6,0*c*Y@*ìX
Zk�CÙc*‚?6,âgÅÃq7,CìA$z{�CÙc*‚?ZkgzÝÐOW,ƒ@*ì²�CÙc*‚?âgÅîwñ`Æ_.ƒ@*

ìXZ¤/tßg#wZEyjg„A$�CÙgzÝÃ_.[™@*ìZk~ZPZizZµƒ@*ìXZkZPZiÅzzÐ�CÙÂZ**ð»
Z"F,+zÓx4V~{g`™@*ìTÅÑÄZƒCìXgzÝ»Zk§bŠz!*g{{g`™**âg»Z_OgB@*ì
ZzgâgÆZyZ`»z{¿TÐÓx4V~ZÑÄÐâgÅÃÑ{g`ƒD�Z_OgâgB@*ìX�CÙc*‚?
Z_Og~%œ/BD�X�Ûn< Ãqz̧qZzg‚˜VZ_OgâgÅu]»x@{HŠHZkÆŠgxyiZztìXŠ/

ŠgzƒCìX 90
o Ðtx@{HŠH âgÆZ_OgÅu]iZztZ_Og6,ZƒCìZzgtiZztZ_Og6,ic*Š{Ðic*Š{

¸zzì W
yYg8-»Š3ðŠêìTz‰ÜëW
yÅ§sÎg`ÅÃúVÆÀŠ~‚~ŠÙ�XZ¤/ë �

iZztps™DƒñŠÙ�A$Yg8-ÅÑÄÌpsƒCìX
:ëY…� øgZâjwZ�CÙzVZzg‚Ó]»qïìXW
yYƒäÅzz ZZZZ____OOOOggggÐÐÐÐ8888gggg8888----ÃÃÃÃWWWWääääÅÅÅÅzzzzzzzz �

Æ‚Ó]Åñ�ŠÏìXZy‚Ó]Å�#ÖYg8-Æîwñ`Å�#ÖÆ¾.ÞƒCìXZÏn O2 Zzg N2

t‚Ó]%gZ_Og~%œ/»»x™D�X
:øgZâjwZ�#ÖÔ�CÙzVZzg‚Ó]Ð½ZƒZìXZyÅ ‰‰‰‰¤¤¤¤////xxxxFFFF,,,,++++ŠŠŠŠââââVVVV~~~~WWWW



yyyyCCCCŠŠŠŠ3333ððððŠŠŠŠ¶¶¶¶ÅÅÅÅzzzzzzzz �

ÆO2 Zzg N2 �#ÖÆZ±gÐz{Zîwñ`ÆZ_OgÆ‡.ÞƒD�XVwÆîg6,0*ãÆ‚ãÅ�#Ö
‚ãÅ�#ÖÐic*Š{ƒCìXt%gZ_Og%œ/»x™ÆŠzu~u]Ã� Yg8-Åu]ÐÁƒCìªCÙ™D
�X¤/òÆŠy„ŠgzwZg]ic*Š{ƒ@*ìó0*ãÆggZ]âjw~4áïƒYD�TÅzzÐâjw~0*ãÆ
‚Ó]M®ZŠ~zZµƒYD�t0*ãÆ‚ãZ_OgÆfg=Yg8-ÆOñŠvgùVÃ{g`™D�tÓx
g8-ZK̈ãWçÃCg8-Åˆ~ÃWD�XTÅzzÐW
yCŠ3ðŠêìX
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:c~Z�#ÖÆ�CÙZzg‚?WiZŠZ:qª~0*ñ ÎÎÎÎgggg`̀̀̀ƒƒƒƒqqqqZZZZzzzzgggg¾¾¾¾zzzz[[[[ÆÆÆÆZZZZzzzz‡‡‡‡]]]]~~~~uuuuccccŠŠŠŠ3333ððððŠŠŠŠ¶¶¶¶ÅÅÅÅzzzzzzzz �

YD�Xt‚?Zzg�CÙZK�#ÖÆ_.Zîwñ`zZàâgÅÃqÃÅs™D�XcY~ucg8-Å
ÃúVÐ_“gppzZá‚Ó]Á0*ñYD�XÅ<å XEZucÃúV»Z*ZsŠvgùVÆ!*W.ÞÁƒ@*ìXÎg`
Ðå3zZàÃÑcYÃîsÃ,…/õJ™Æøg~W\VJ-B�XƒqZzg¾z[ÆZz‡]~ucg8-Ãgh™
Óxg3ÃÑÅsƒ™øg~W\VJ-îÐI„iZbƒYC�XucÃÑaè¹ÁÅsƒCìøg~
W\VJ-VYCìX³~ƒqZzg¾z[Æñµ6,Îg`Ñwg8-»Š3ðŠêìX

:ŠzPÆZz‡]~Îg`ÅÃúVÃðZzg4áxÆZz‡]Æ!*W.ÞÁÃ, ŠŠŠŠzzzzPPPPÆÆÆÆzzzz‰‰‰‰ÜÜÜÜÎÎÎÎgggg`̀̀̀CCCCŠŠŠŠ3333ððððŠŠŠŠ¶¶¶¶ÅÅÅÅzzzzzzzz �

…/õJ™**7,@*ìÅ<å XEZÓxg8-ÅÃúV~¹ÁZ_OgzZµƒ@*ìXÅ<å XEZÓxg8-ÅÃÑW\ÅW\VJ-VYC�
³~Îg`CŠ3ðŠêìX
øg}CÙŠ+m,‚0ZVZzgâ.ÞZÅxc*CLLÏz~gZðóóäuVZzgâO]~Z_OgâgÆ1ÃŒc*ìXZrVä �

Š!*Cîg6,tx@{H âO]Æfg=xƒäzZáâgÅÃúV»®Šic*Š{ƒ@*ìX/ÚÃqz̧qÆ®Š
ÆZEwÐ‚0ZâVä‚Ó] Raman Effect (»**xŠc*ŠHìXZÏ Raman Effect ÆZÐLLgZð»ZW,óó)

ÆZZDwÃŠgc*ÄHX
bbbbÎÎÎÎZZZZÑÑÑÑ]]]]

ZZZZ[[[[kkkkââââgggg
iZztz̧q)z~ƒ@*ìX .1

(iZzt¼gÆ 4 (iZztZ[kÆ 3 (iZztZYsÆ 2 iZztÃåÆ (1
WsÐ“WzZáìÑ]~Ë—»ŠZc*Vz!*c*VÃW@*ìXZzg!*c*VzŠZgc*VÃW@*ìZkÃë�X .2

(Z|p~ 4 (§°p~ 3 (¬p~ 2 Zz6,~p~ (1
Zq-̃~WsÐ¿»Ã,ZzgWsÐìw»Ã, .3

(LÁZzgLic*Š{ƒ@*ì 4 (¹7YY 3 )z~ƒ@*ì (2 )z~7ƒ@*ì (1
ÃðÌ—�ëÐŠzgÃ,6,ƒ�#Ö~gKÃWCìXZÏ§b˜~WsÆZ0+g''ŠzgÃ,ÅzzÐ .4

gN*ÃW@*ìX
(ìw 4 (Ú 3 iZzt  (2 ˜~ (1

˜~Ws~ìwÅ®ZŠ .5

1(4 4(3 3 (2 2 (1
(~ìwƒ@*ìX Rear View Mirror ×ÎWs) .6

Ç (4 Zt  (3 gN*  (2 (,Z (1
ŠZÕVÆeZËÆZEw™Š{!©5ç GWs~Ë—»ìwqÝƒ@*ìX .7

Ç (4 ¦J  (3 (gN* 2 (,Z (1
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?ÆZ0+gzãz~ìwƒ@*ìX .8

gN*  (4 Ç (3 ¦J  (2 wk (1

6,Š{6,qÝƒäzZáìwÃ¹Y@*ìX .9

gN*  (4 wk  (3 Ç (2 Wi~ (1

Z(ìw�6,Š}6,qÝ:HYYƒX .10

"ìw  (4 Wi~  (3 !*ìw  (2 Ç (1

N*gaÑV$BñR,Çh-VÅŠÑV$Æ¢Æúƒ@*ì .11

!©5ç
G˜~Ws  (4 ˜~Ws  (3 ö[Ws  (2 !©5ç

GWs (1

)XRzZáW"VÐƒ@*ìX .12

wkZ[k  (4 ¦JZ[k  (3 "‡°{Z[k  (2 !*‡°{Z[k (1

)Rc*7Šg~RÐƒäzZÑZ[k .13

"‡°{Z[k  (4 ¦JZ[k  (3 wkZ[k  (2 !*‡°{Z[k (1

©ÎZEwHY@*ìX .14

(ŠZÕVÆeZËzVÆ0*k 4 ‹ðÅŠz»âV~  (3 sñVÆfg=  (2 ¯æVÆfg= (1

ƒÇX ______ 6,g3YñÂìw»£x C Z¤/Ë—Ã!©5ç GWNWÆgz',z"gZ- .15

Ð6,} C (4    6, C (3 ÆŠgxy C Zzg F (2 ÑpÐ„ÃA6, (1

6,g3Yñ ______ !©5ç
GWNW~…ìwgN*Zkz‰ÜqÝƒ@*ìZ# —Ã .16

ÐWÐ C (4 6, C (3 ÆŠgxy F ÚZzg (2 6,F (1

6,g3YñX ________ !©5ç
GWNW~)Ç@Zkz‰ÜáCìZ#—Ã .17

ÐWÐ C (4 6, C (3 ÆŠgxy F ÚZzg (2 6,F (1

= m r .18

h1/ho (4  ho/h1 (3 u/v (2 v/u (1

( Ð*gCì) ____ Zq-Ãqö[WNWÆâmyÐ„CÙ¦/gCìÂZ[kÆˆ .19

ÐC (4   ÐF (3 ZÏgZ56,#¿‚~ (2 "gÆáZi~ (1

»ZÖgìX Snell's law fs~Ã́)zZ] .20

x (4) (3) (2) (1) 

ƒÇX ____ ìA$hXƒZÆœ ̃~&RÃÝ»iZztÃÝã~ 2 ƒZÆÚƒÐj»ZYsú .21

600 (4) 300 (3) (2) 00 (1)
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ƒÂZYsúƒÇ 450 Z¤/iZztÃÝ .22

1.44 (4) 1.5(3) 1.33(2) 1.732(1)

ZYsÆ¿ÃŒäÆntY'¢zg~ì .23

tÓx   (4) ZYsú (c) zZWÅÑÄ (2) âgÅgëg (1)

‹}»iZztÃÝì .24

26.40  (4) 23.40 (3) 24.40 (2) 240 (1)

ÜY~âgÅgëg½ãZn)z~ƒCì .25

  (4) (3) (2) (1)

ìA$jÅgëgƒÏ h»ZYsú .26

(4) (3) (2) (1)

)z~ì Micro meter Zq-âMz¢a .27

(4) (3) (2) (1)

) ps7ƒ@* ______ ZYsÆŠzgZy .28

Zz6,ÆÓx (4) âgÅgëg (3) ®Š (2) îwñ` (1)

Ë�CÙc*‚?Æfg=ZuÂVÅgzÝ»Z4V~_.[ƒä»¿B@*ìX .29

ZYsâg (4) Z[kâg (3) âg»Al (2) âg»Z_Og (1)

WçÐŠ3ðŠ¶zZà—Å�#ÖãCŠ~îg6,«ƒCìX .30

WçÐ—ÆÃA6, (2) —ÅÇ�#Ö6, (1)

Z¤/g"545é GHGE6,ìwáCìÂ�#Ö6, (4) ¡Ægziy6, (3)

øDfs~ÐßÒyÅ¶K0+„< .31

ö[Ms—ÆÓx£â]ÐWi~ìw¯@*ì (1)

!©5ç
G

Ms—ÆÓx£â]ÐÇìw¯@*ì (2)

Zq-!©5ç G
MNWÃ—Æ‚toƒ£x6,gpp6,tWi~r”{ìw¯@*ì (3)

ö[MNWÐaZƒäzZÑr~ìwåZ»ðÐgN*ƒ@*ì (4)

ÃAÐg3ŠHì—»Çìw 35cm ìTÃZh+Ð 20cm Zq-!©5ç G
MsT»Û¢Z+B5é EE  .32

Zh+6,qÝ™äÆn—Ã¾£x6,3YñXÃ,C[<
14cm (4) 35cm (3) 20cm (2) 28cm (1)

í»Z#Îg`ÅgzÝ~x@{HY@*ìÂz{!ÃM@*ìYè .33

Zk~!g8-»Z+Cå E
EEZ[ƒ@*ì (2) Zk~!g8-»ZyZ`ƒ@*ì (1)

tÎZñ!g8-ÆÓxgùVÃZ_Og™Šêì (4) tÎZñ!g8-ÆÓx_.[™©8ì (3)
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Zh§bÐF,Zæ{‹Z-ìZkÅzz .34

ZÅsâg (4) ´ŠZ½Z[k (3) Z_Ogâg (2) Z[kâg (1)

ƒZ~ucg8-ÐYg8-ÆZYsúÅÚ  .35

Z»ðÐic*Š{ (2) Z»ðÐÁ (1)

Š/ÆZZŠ6,Æñµ6,Ác*ic*Š{ƒYì (4) Z»ð (3)

¯I¤/Z°"{~Ã̈K°@ZEwƒ@*ì .36

!©5ç
G

°@ (2) ö[°@ (1)

ö[MsZq-§sZzg!©5çG
MsŠzu~§s (4) ö[Zzg!©5çG

°@Å5z^Ð (3)

ŠzgÅ—ÃŠÚÆnZÐÃ̈K°@ZEw 12m ŠzgÅ—Ã™sîgÐŠNYìZ¤/t 3m Zq-MŠò .37

™**7,}Ç
f = 4m !©5ç

G
°@ (2) f = 4m ö[°@ (1)

f = −4m !©5ç
G

°@ (4) f = −4m ö[°Š@ (3)

Ðic*Š{ŠzgÅZâYÃ7ŠNYtŠzgÅZâYÃ™sîg6,ŠÚÆn 100 cm ÐÁZzg 15cm Zq-¿  .38

ƒ@*ìZEw™@*ìZk»*4,ŠO7ZzHƒÇ -100 cm !©5ç
G

°@T»âmîw
25.74 cm (4) 21.64 cm (3) 17.64 cm (2) 25 cm (1)

T¢aŠzggÄ™7,@*ìÂz{¿wgCÚÐŠzegì 40 Zq-¿Z¶g .39

Presbyopia (4) Hypermetropia (3) Astigmatism (2) Myopia (1)

~7VƒCì _______ gzÝÆÓxgùVÅgëg .40

(glass) h (4) ƒZ (3) ÜY (2) 0*ã (1)

T¢aÃ,ÐzZãÂ[Æ_· 25 T¢aìX 75 Zq-ÚzZàMçÆnwg]»Z"F,+Ã, .41

Æn¾âmîwzZá°@»ZEw™**e’
ª150 (4) ª37.5 (3) ª25 (b) ª75 (a)

ª6,g¿ˆÂ[ÃzZãîg6,7,"Æ 30 ªìX 15 ÐOW,{Mç»ŒÛd$ó„»Ã, Myopia Zq- .42

n°@År~¤‰ÜHƒãe’
-2.22 dioptre (4) 2.22 diptre (3) -3.33 dioptre (2) 3.33 dioptre (1)

Zq-¿� MsÆ‚t9ZZL@ÃŠNg;ìZkÃZC@gN*Zzg¦JÃMg;ìXÂtMsÃ̈KƒÇ .43

˜~!©5çG
(4) ö[ (3) !©5ç

G
(2) ˜~ (1)

ÆW]¾z‰ÜZ"F,+‚ƒÐ*gD�XZ# Mç—ÃŠÚÆn (Normal eye) ‚Š{Mç .44

%Ãiƒ
—MçÐ¹ŒÛd$ƒ (2) Z#—MçÐ¹Šzgƒ (1)

¢aÃ,6,ƒ 1 ½ãMçÐ (4) ª6,ƒ 25 MçÐ (3)
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ÂÆŠzgÎÐ0øDfs~Ã̈KÒy97ì .45

!©5ç
G

°@ƒ@*ì eye piece Zk» (2) óö[°@ƒ@*ì Objective Zk» (1)

Z•ðMy~ìw&Çƒ@*ì (4) Z•ðMy~ìw&@¦Jƒ@*ì (3)

Ð09ì (Astronomical Telescope) øDfs~ÐÃyÒyÛŠzgÎ .46

4áïƒD� (Diverging lens) Zk~Šz)%Ãi°@ (1)

!©5ç
G

°@ƒ@*ì Objective Zk» (2)

Å/ÚZWF,+âmîw»qïƒ@*ì Objective ö[ƒ@*ìZzgt eye piece Zk» (3)

ŠzgÎ»Z•ð&My~ìwZtƒ@*ì (4)

Z#ëpgŠÎÅ&ÐöEOÆîw~ZŸ†™D�Âr~¤‰Ü .47

Ãðp~7ƒC (3) (,fì (2) nì (1)

(,|$Ëìc*•$ËìXZk»Z®gx@Zzg£xx@{6,ƒ@*ì (4)

ÆnZEw™D� ____ Ã (Aperture) ŠzgÎ~E”s .48

=ô (Resolution) ZWF,+ (2) ZWF,+r (1)

»g~»çnì (4) ÃÁ™ä (Aberation) °@ÆZ*Zs (3)

ÃM@*ì _____ Šzg&Z•ðÃ,6,ñ�Š—)Ÿ(»@ÛŠzgÎ~ .49

Zy~ÐÃð7 (4) *”{ (3) Zt (2) ¦J (1)

______ ÛŠzgÎ¬xwg]»Ã, .50

(4) (3) (2) (1)

Â]r~¤‰ÜHƒÏ Å eyepice ìZzg °@År~¤‰Ü Objective Zq-ŠzgÎÆ .51

(4) (3) (2) (1)

Zq-šgÐ*gäzZàgzÝÅ™yZ*Zs™CìÂZ*ZsÆiZzt»Z®gƒ@*ì .52

âŠ{ÆZYsú6, (2) šgÆiZzt6, (1)

ŠzâV (2) Zzg (1) (4) ŠZ4ƒäzZàÃqÅgëg6, (3)

(aZ™@*ì Dispersion šgÆfg=iZztZ*Zs)ZÎg .53

ZŸ†ƒ@*ìZ¤/Zz‰ZYsúƒQQƒ (2) ZŸ†ƒ@*ìZ¤/Zz‰ZYsú~ZŸ†ƒ (1)

xgLìeìZz‰ZYsú~ZŸ†ƒc*¶ƒ (3)

ZYsúÐZk»Ãðm7ì (4)

ZzgZkÐ*gäzZàgzÝÅ™yÆîwñ`ÆŠgxyģZk§bƒ@*ì n Zq-ŠØ‰zZWZYsú .54

(4) (3) (2) (1)
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Z#gzÝZq-ZÎg~zZW~ŠZ4ƒCìÂz{Zîwñ`ZzgZgëgzVÆ‚B̂™Cì .55

Z# zZôÃ$»ƒ (4) ‰ñ́V6, (3) 7 (2) ;V (1)

šgÆfg=aZƒäzZÑZ*Zs .56

îwñ`ic*Š{ƒÂÁƒ@*ì (2) Áîwñ`ÆnÁƒ@*ì (1)

ŠzâVÆŠgxyÃðģ7ì (4) îwñ`ic*Š{ƒÂZWF,+ƒ@*ì (3)

Z#CgzÝÅ™yšg6,7,CìÂøDfs~ÐÃðÃqÁÅsƒCì .57

i*Zã (4) ¶ (3) ! (2) ({ (1)

ÆnZEwHY@*ì _______ Ã Collimator ZÅz¢a .58

…3ýG»x@{™äÆn (2) Z*ZsÅeöÆn (1)

ZÅz¢a»z7ƒ@* Collimator (4) gzÝÅáZi~ÃqÃqÝ™äÆn (3)

Z9u¢ÅgzÝÐqÝƒäzZÑ…3ýG .59

é…3ýG (4) Ú…3ýG (3) Z+Cå
E

EEZ!…3ýG (2) ZyZY…3ýG (1)

~„HŠH Categories ______ ‚|#ÆZ±gÐ…3ýGÃ .60

÷…3ýG (iv) é…3ýG (iii) Ú…3ýG (ii) Z+Cå
E

EEZ!…3ýG (i)

iv óiii óii ói egzV (4) iv Zzg iii óii (3) iii Zzg ii ói (2) i  Üs (1)

Z#gzÝZq-zZWÐ*gCì� Z_Og~ZbZY‰M!ggZ]óŠðwÆfgZ]6,Œƒ@*ìÂtÃµ .61

g8-ÅgzÝÃic*Š{x™@*ì
i*Zã (4) igŠ (3) uc (2) ¶ (1)

ãCŠ~gùV»†Ã̈Kì .62

ucó8ó! (4) Cyan 8ó!ó (3) ucó!¨ (2) ucó8ó¨ (1)

øDfs~ÐgZðZW,Ð0ßÒyÃ̈Kì .63

gZðZW,Ãë\+ÐZq-ßãgzÝÃ*ZgDƒñŠNMh� (1)

Z_OgÆŠzgZygzÝÆîwñ`~p~MCì (2)

-.$ƒ@*ì 4358A
o ñ` gZðZW,ÃeäÆn�Zq-ßãgzÝÅÃqÃZEwHY@*ìZk»îw (3)

gZðZW,ÆZ_Og~Z_Og~Ãq»îwñ`Ãqz̧qÆ)z~ƒ@*ì (4)

øDfs~ÁÃúV»®ŠZWF,+ƒ@*ì .64

Z8} (4) ÇâÃÑ (3) ik,,uc (2) gi+ƒVÃÑ (1)
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ZEwHY@*ì ____ ~âMzzÃúVÃaZ™äÆn Microwave Oven .65

(Metal wall) ŠJCŠ-Zg (2) (Stirrer fan) hã6 (1)

Cyclotron (4) Magnetron (3)

ÐmgBbì range 9gøDfs .66

gö X (4) !*Ññ¶ (3) %ðgzÝ (2) ik,,uc (1)

ÆnZEwHY@*ì ____ ik,,ucÃúVÃ .67

gZ]~¯I¤/Z°Æn (iii) ¿ÃAÅF,−Æn (ii) wZg]aZ™äÆn (i)

(iii) Zzg (ii) ó(i) (4) (iv) Zzg (iii) (3) (iii)  Zzg (ii) (2) (ii) Zzg (i) (1)

øDfsÒ**]~Ã̈KÒyik,,ucÆnßì .68

ik,,ucÃúV»îwñ`âMzñ�VÐic*Š{ƒ@*ì (1)

ik,,ucÃúV»îwñ`âMzñ�VÐÁƒ@*ì (2)

ƒ@*ì 10-4m ŠzâVÃúV»îwñ` (3)

ik,,ucÃÑåŠgCîg6,qÝƒC�  (4)

âMzñ�VÆîwñ`ÅzÝ .69

J-10-4m Ð 10-2 (2) J-10-2m Ð 104 (1)

J-102m Ð10-4 (4)J-10-2m Ð104 (3)

�_____ !*Ññ¶ÃúV»â~. .70

ZyÓxÐ (4) ;àgzXÐZyZ` (3) %Yg~ (2) Îg` (1)

Óxg8-7VgëgÐ™̂D� .71

ZyÓx~ (4) 0*ã (3) j (2) ÜY (1)

ƒ@*ìX _____ ö[°@»âmîwå .72

None (4) t (3) µ (2) ®s (1)

ZgèŠzgÎ»Wy~ìw .73

ZYs (4) Zt (3)  Z2Zgc*¦J   (2) wk (1)

zZµƒ@*ìX _________ Z#CgzÝšg~Ð*gCìÂ .74

Diffraction ZÎg (4) ZYsZzgZÎg (3) Z_Og (2) ZYs (1)

Æ_‹»**xìX ___________(Spectro Scopy)  ZÅzZj8 .75

gùV   (4) …3ýG (3) âg (2) šg (1)
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Z’Zðg8-tìX .76

igŠóŒÛ'×~óZgi¹   (4) ucóigŠóC (3) ucó!óigŠ   (2) ucó!ó8  (1)

pgŠÎÐìw .77

¸d$ƒ@*ì  (4) p~7ƒC (3) ÅrƒCì (2) Å†ƒCì (1)

ŠzgVÐŠzgÅZâY .78

¸d$ƒC�   (4) (,~¥xƒC� (3) ŒÛd$¥xƒ@*ì (2) Šzg¥xƒC�  (1)

¥xƒ@*ìX __________ ÛŠzgÎ~Wy~ìw .79

gN* (4) :wk:¦J (3) ¦J (2) wk  (1)

Z#gzÝÅÃÑZq-zZôÐŠzu}zZô~™̂C�ÂtBCìX .80

r (4) Z_Og (3) ZYs (2) Z[k (1)

ZkzZô~gzÝÅgëgƒÐic*Š{ƒCìX .81

Ç~ (4) 0*ã (3) h (2) ÜY (1)

ZkzZ§»³ƒ@*ìX (Twinkling) @*gzVÅŠî .82

Zy~Ð¼Ì7  (4) Z_Ogâg   (3) ZYs   (2) Z[k   (1)

ö[°@ÃtÌë�X .83

Zy~ÐÃð7  (4) gzÝÃ%Ãi™äzZÑ°@ (3) gzÝÃ;äzZÑ°@   (2)         t°@   (1)

Z¤/Zq-¿ö[°@Æâö6,IZc*YñÂZk»ìw¶ÇX .84

Æú 2F (4) 6,2F (3) ÆŠgxy 2F Zzg F (2) ÑpÐ„£x6, (1)

Z¤/ËR6,7,äzZàÃÑZÏzZW~zZ:ƒYNX .85

ZÎg (4) Z_Og (3) ZYsâg (2) Z[kâg (1)

˜ðWs6,“WzZÑìw .86

tÓx (4) YÑîg6,wk (3) ¦J (2) Wi~ (1)

~WsÃÄiZzt6,Îc*Y@*ìX Periscope c~Zj\ .87

(4) (3) (2) (1)

™z~Ws»z{Ã,ì�WNWÆÚZzgâöZ-ÆŠgxyƒ@*ìX .88

âöZ- (4) Û¢Z+A)é
E
EŠ (3) âmîw (2) îwñ` (1)

ƒ@*ìX ______ !©5ç
GWsÐqÝƒäzZÑìw .89

¦J (4) (,Z (3) Ç (2) Wi~ (1)

WsÐìw»Ã,ZzgWsÐ—»Ã,ÆŠgxyÚBCìX  .90

âmîw (4) ér (3) ZYs (2) Z[k (1)
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ƒ@*ìX ______ ö[WsÐqÝƒäzZÑìw .91

tÓx (4) gN* (3) Wi~ (2) ¦J (1)

Çh-V~úÅY+$ŠÚcö[WsYVZEw™D�X   .92

ZtÃW@*ì (4) Wi~ìwƒ@*ì (3) ìw(,ZÃW@*ì (2) ìwgN*ÃW@*ì (1)

Z#ÃqZq-zZWÐŠzu}zZW~ŠZ4ƒCìÂz{RÃÝ6,gëgÆ$+%ÅzõÐ&×YCìX .93

Z_Og (4) ZÎg (3) ZYs (2) Z[k (1)

ÆŠgxyģ Zzg ó .94

Zy~ÐÃð7 (4) (3) (2) (1)

Z’ZðgùVÐ%ZŠ .95

tÓx (4) Blue 8 (3) Green! (2) Red uc (1)

‹zVÅ®ŠîÅzõ .96

ŠZ½Z[k (4) ZÎg (3) ZYs (2) Z[k (1)

ŠZ],z~¥V»Û¢�°@¯CìX .97

âöZ- (4) âmîw (3) Û¢Z+B5é
EE (2) Û¢ (1)

zZµƒ@*ìX _____ Ã,6,9ZƒÂìwÌ 2F Z#¿ö[°@Æ .98

None (4) ÆŠgxy 2F Zzg F (3) 6,F (2) 6,2F (1)

6,qÝHYYìX Screen ÃµìwÃ6,Š{ .99

™s (4) Š®Ñ (3) Wi~ìw (2) Çìw (1)

ñYÃtÆ_.âgÆg8-ÅzõƒCìX .100

ñYîw (4) gZ3»�Ût (3) :»�Ût   (2) fgZ]Å�#Ö (1)

ñYÃtÆ_.âgÅgëgûzZô~',Üs"zZôÆ .101

ì LÁLic*Š{ƒC (4) ic*Š{ƒCì  (3) )z~ƒCì   (2) ÁƒCì (1)

z{ZßwTÃEHÆfg[ÆÃtäªCÙ7HX .102

âgÅZ4á®) (4) D+Z4 (3) ZYs   (2) Z[k (1)

iZztz̧qƒ@*ìX .103

ƒ@*ì 90 så (4) iZztFÐ)z~ (3)   iZztFÐgN*   (2)  iZztFÐ(,Z (1)

0*ãÅñãåZk̂~™̂C�X .104

}V (4) -{Zzg¡-{ (3)   0z&Ò‹3ý
G

G   (2) Ýz�ÛZi (1)
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âgÆ%ÃiƒäÐZk̂~qÝƒ@*ìX (Crest) Ø~jn~ñ`»�ÛZi .105

dVÅ…3ýG (4) ËŠg({ (3)   ({dV   (2) ÖZgdVÅ (1)

fs»ZßwÜs0*ãÆñ�VcözŠ7ÉCÙnÆñ�Vcƒ@*ìX .106

$©‹3ï
GG

GE (4) ZÎg (3)   ZYs   (2) D+Z4 (1)

Z¤/CgzÝšgÐ*Zg~YCìÂ .107

g8-ÅÃqÐic*Š{&×CìX (violet) ucgzÝ',ÜsZg̈Zã   (1)

Zg̈Zãg8-ÅÃq',ÜsucgzÝÆic*Š{&×Cì   (2)

tŠzâVÃúV»&×**)z~ƒ@*ì   (3)

Zy~ÃðqÌŠg„7   (4)

6,9ZHY@*ìÂìw¶ÇX 2F Z¤/Ë—Ãö[°@ÆÇ .108

ÑpÐ„Ã,6, (4) Æú 2F (3) ÆŠgxy 2F Zzg F (2) 6,2F (1)

âgÆfg2ÃtÃ¾‚bŠZVä7HX .109

mzw (4) 0*ñ (3)   ‘X   (2) EH (1)

6,ƒ@*ìX _____ âgÆfg2Ãt~gùV»Z®gfgÅVÆ .110

E (4) S (3)   �#Ö   (2) g8- (1)

fg2ÃtÁbCÙÅzŸs#7™YX .111

Óx (4) $©‹3ï
GG

GEâg (3)   ZÎg   (2) D+Z4 (1)

ƒCì/Ú"zZôÆ _____ EHÆ_.âgÅëgûzZô~ .112

Zy~ÐÃð7 (4) )z~ (3)   ic*Š{   (2) Á (1)

âgÅñ`ÅZ4á®)cZq-)z~zZô¢zg~ìX‘XÆ_.Óx»Ñ]~Ã̈KzZôñ�ŠìX .113

Zp (4) ’ (3)   âù  (2) k̂ (1)

âgÆñYÃtÆ_.gùVÅzõ .114

îwñ` (4) z‰ÜŠzgZV (3)   S   (2) �#Ö (1)

B@*ìX _____ ñ`»&×**c*Zk»Zq-gKg»z^ÐY6,Zk»Z-Z4á�‚ÐÅsƒ** .115

Z[k (4) $©‹3ï
GG

GE (3)   ZÎg   (2) D+Z4 (1)

»Ãt7HåX Corpuscular z{‚bŠZyTä .116

Newton (4) Snell (3)   Bunsen  (2) Huygen (1)

gzÝìX .117

}nñã (4) fgzVZzgñ�V»¿ (3)   ñ�V»¿   (2) fgzV»¿ (1)
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sz{S¤ì�eCì âgÅñã²èƒC�X .118

$©‹3ï
GG

GE (4) ZÎg (3)   D+Z4   (2) Z[k (1)

ñYÃtZk‚bŠZVä7HåX .119

Snell (4) Newton (3) Raman   (2) Huygen (1)

Îe*–ÆggZ]saZ™D�X .120

Z†gc @ãñY (4)  %zïñYZ†gc (3)   ŠZ],z~ñYZ†gc   (2) Z2ZãñYZ†gc (1)

KEY ����ZZZZ!!!!****]]]]
1-3 2-3 3-2 4-4 5-4 6-2 7-1 8-1 9-2 10-3

11-1 12-1 13-4 14-1 15-3 16-2 17-2 18-4 19-1 20-4

21-3 22-4 23-3 24-2 25-3 26-4 27-4 28-2 29-1 30-1

31-2 32-4 33-3 34-3 35-1 36-2 37-4 38-2 39-3 40-2

41-3 42-2 43-3 44-1 45-4 46-4 47-1 48-2 49-2 50-4

51-3 52-4 53-1 54-1 55-1 56-2 57-4 58-3 59-3 60-3

61-1 62.4 63-4 64-3 65-3 66-2 67-4 68-3 69-4 70-4

71-1 72-2 73-1 74-3 75-3 76-1 77-2 78-2 79-1 80-2

81-1 82-3 83-3 84-1 85-1 86-4 87-2 88-2 89-2 90-3

91-4 92-1 93-2 94-1 95-4 96-4 97-2 98-1 99-1 100-4

101-3 102-3 103-3 104-1 105-1 106-1 107-2 108-1 109-1 110-2

111-4 112-2 113-4 114-4 115-4 116-4 117-3 118-4 119-1 120-1

ððððZZZZzzzzggggiiii²²²²áááá
‰ZâYÃŠzu~ZâYÐg¥/™Z7',¹!*g!*gŠZg¯c*YYìX �

',¹!*ŠznÆƒD�µ!*gÔt!*g �

ñZ¬!*gW:~Š«™D�Zzg#³!*gW:~æ™D�X �

g¥/Æfg)“WzZá',¹!*gjã!*gBD�X �

Z#!*gw•™D�Â',¹ðú0*CìX �

ËÌŸ6,',¹!*gÅñ�ŠÏÃ¥x™äcZ9zZj\ZEwHY@*ìX �

328CEDM / TET 2024 PAPER II / PHYSICAL SCIENCE



ËÌŸ6,',¹!*gÅñ�ŠÏÃT+ÆnæîYõ7ìX �

(B@*ìX Earthing ËÌŸÐi}Å§s',¹!*g»·îZg(Ÿ5ë GEY) �

Šz!*ŠßVÆŠgxyc*!*ŠwÐi}ÆŠgxy',¹ÆZyZ`ÅzzÐðÅ®ƒCì �

ððððÐÐÐÐDDDD
'''',,,,ttttzzzz!!!!****ggggZZZZVVVVÆÆÆÆŠŠŠŠzzzzggggZZZZyyyyôôôôpppp((((ƒƒƒƒCCCCìììì:::: XXXX1 �

Zq-kyc*Á—~zZàqg] /
Z¤/W\ñR,c*'~™̂gìƒVÂW\Zkz‰Üôp�Z# ZnŠgzZi}Zzg9HVÈƒX /
Z¤/W\Ëk~ƒVA$',tz!*gZVÆŠzgZyÁ—~zZáŠg½VÆnjY**ic*Š{ôpƒ@*ìX /
',tz!*gZVÆŠzgZy)ôp(: X2 �

A£x6,™̂** /
ËÑÆŠzZáŠg½VÆn9}ƒ**c*AyZâVc*!*¨V~9}gx /
!2!qg'X~',¹ñÝ70*ñYDƒVX /
Ë',¹ìc*ÜyÆìÆŒÛd$j**X /
Ë¯y6,!*]’A™DgxX /
',¹WÑ]‰KXz~c*ÛR,»ZEw /

iiii²²²²!!!!
i²!i}ÆZe7-êêZä»¿ƒ@*ìX �

i}ÆZ0+g�Zð~i}Å6,]~ñÅzzÐi²!z̧q5+k,ƒ@*ìX �

i²áÅ7ªÏe7ì �

¹Y@*ìX Fault Zones i²ái}ÅPÅ)gzV6,z̧q5+k,ƒD�XÃ �

c*ZkÐic*Š{eözZái²ßVÐYyzâw»¸g~ 7 i²!ÅÂZ**ðÅeögleZÏ6,ÅYCìXgleZÏ6, �

vyƒYìX
iiii²²²²ááááÐÐÐÐDDDD

qg]‚i~Æ].h+®ÐteìXqg]‚Š{¯**e’@* ti²!ÐôpgìX �

âCÙZbÔWg´45¼?ç GHFÔZ7šwZbÐ̂zm,qÝ™**e’X �

i²ázZá¸~Ç~Æk**]¯**ecX �

ZÓg~ZzgÐŠ-ZgzV~„¯ñYN@* z{W‚ãÐ:¤/0*NX �

ziãqzVÃ¿6,:\dN �

—qgÂV~WvÔuäzZáWÑ]gÇYNX �
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iiii²²²²!!!!WWWWääääÅÅÅÅßßßßgggg]]]]~~~~ZZZZLLLLWWWW\\\\ÃÃÃÃXXXXîîîîÆÆÆÆnnnnŠŠŠŠgggg`̀̀̀ffffssssZZZZŠŠŠŠZZZZââââ]]]]™™™™ääääeeeeÂÂÂÂXXXX
DziãZâYÐŠzgg�@* z{W\6,:¤/,X �

AyZy~˜V—qg'ÔŠg|#ZzgðÆ@*g:0*ñYNj,X �

i²!ÆŠzgZyöÆnC{¢8e’Zzgi²!g1J-z�j}g�X �

gggglllleeeeZZZZÏÏÏÏÅÅÅÅeeeeööööZZZZzzzzggggiiii²²²²!!!!ÆÆÆÆZZZZWWWW,,,,ZZZZ]]]] �

i²!ÆZW,Z] gIZÏ6,”]

¬xîg6,Ck7ƒDpgkgeƒD�X ÐÁ 3.5

ZÒCkƒD�p¹ÁvyƒD�X 5.4Ð3.5

gL¸~—qgÂVÃðhZvy(ìZzgyZ[£gÅqgÂVÃic*Š{vy(ìX 6.0Ð5.5

³¢aÆZq©~n„’$ËìX 100 ½â 6.9Ð6.1

(,}i²!~Ñgƒ@*ìXZkÐ(,}eä6,ic*Š{gKzZá´ºJ-n„’$ËìX 7.9Ð7.0

¹(,Zi²!ƒ@*ìZkÐ%zV³¢a´‘J-˜7-n„’$ËìX c*ZkÐic*Š{ 8.0

(ZzgŠzuZi²!e Seismograph âCÙZgM]i²!ÅeöÆnŠzWáZEw™D�XZq-i²!Ùk) �

Ð¥xÅYC�X Seismograph (Ô Seismic Waves (i²!ÅzzÐ“WzZà) Seismo Scope)
(Zq-W!ìTÅæŠÐi²!Æz‰ÜŠzgZy»Ø`c*Y@*ìXZkW!Æ»x™ä»§i Seismoscope i²!e) �

»gW‚yƒ@*ìZzgt ZÐKÆnË/'g]Å¢zg]7
(i²!ÙÏÅ Seismicgraph ë�ZzgZæ) Seismic Wave òi}ÅR6,Ø,aZ™D�ZyØzVÃ �

Z»ÇV~C[HY@*ìX
((((Sound))))  WWWWzzzzZZZZiiii

ñ�V»aZƒ** Zq-Ÿ»Zg¬l   (V ®ZŠ)

îàñã WzZi )Zq-]~ƒäzZá
Zg¬4á]Å®ZŠ(

0Zzg&Ò‹3ý
G

G zZôƒ**¢zg~ì  Pitch

λ îwñ`
)Šz|&»43©ð

GIGEVc*&Ò‹3©ð
G

GEV»
ŠgxãÃ,(

MzZiÜY~
7̂™$Ë

ñu)F,KMŠ~ƒð
Ih+{MzZi(
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C=vλ WzZiÅgëg k̂~WzZiZWF,+gëg
ÐĈ™Cì

Øg)"F,KM:Ih+{
WzZi(

T z‰ÜŠzgZy
)Zq-Zg¬lcŠg»gz‰Ü(

T=1/ ®ZŠ

‹ðŠ¶zZàWzZi»®Š
DÙZgCÙu,( 20 CÙ̂,Ð 20)

ßCWßŠÏ»:L

Amplitude

)ñ`ÐZWF,+Ã,(
¬xZK̈ã
®)»ŠZ],{ (
®)»Áƒ** 1)

("pZ! 2)
Hypertension(3)

‹ð7Š¶zZàWzZi»®Š
DÙZgCÙu, 20 CÙu,ÐÁ 20)

ÐiZZ+(
¬xZK̈ã
®)»ŠZ],{7ì

WWWWzzzzZZZZiiii@@@@****ggggõõõõÆÆÆÆWWWWssss~~~~
tx(ä�Zq- 570 iâ:Š*„ÐtZ% WzZiƒZ~ù™̂Cì‚0ZâVÆn!*)̄®g;X¢45é EGI¨g_) �

-**ãZe°Zzg(båÔÃt7H WzZiƒZÆfgZ]~WÐúÅw•Æfg=̂™CìZzgøg}»âV6,Zˆk
(äZkÃbÐZ·tHåpƒZ~WzZi 1561-1625 (Zzg"5½è EGE) 1564-1642 aZ™CìXµ5Ò5Ðö

Y
GGÂä)

ÅZ4á®)ÅzŸs#™ä»Z̃EHÆuY@*ìTä«%ûZkñçq6,ZCîC£!7HX
%²Z�xÐWzZiaZƒCìX �

ZK̈yßCezg-VÅæŠÐWzZiaZ™D�X �

WzZîkZzguV~™̂CìXWzZiÜY~7̂™$ËX �

%²ŸÐaZƒäzZàWzZiZ#øg}»yÆ6,Š}Ã%²™CìÂ…
®)»Zˆkƒ@*ìX �

WzZiÆêZg¬lÐZkÅu])—~c*ä(Ã¥xHY@*ìX �

~ÅYCìX dB WzZiÅ7åO]Åeöe$h45ÿ GGE �

WzZiÅ7åO]Zzg™$ÃZkÆ®ŠÐ¥xHYYìX �

Zq-]~ƒäzZáZg¬4á]Å®ZŠÔ®ŠBCìX �

¬xWzZiÔ)¬xWz){(Z®ŠzV»Wö{ƒCìX �

ZK̈yXWzZizVÃÍYìz{WzZizVÆuzŠLL�uzŠóóBD�X �

Z+WzZi,øg}»y6,pÎZgZW,eZr�ñuBC�X �

ìX ºmZ0+ZiZzgF,KM~aZÅYäzZàWzZizVÃi!*yë�XtZ0+Zic*F,KMZi!*âVÆaZƒC �
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ÁƒCì²”V~'×h+ÁƒCìX 5mm ƒCìZzgúgÂV~ 20mm %Š|Z]~ßCezg~ÅMð �

ÐªCÙHY@*ìX dB ìZj (Decibell) WzZiÅu]Ã**LÅZ»ðeÏ.Þ �

tZ»ðZÅ5¾æGIhg¤/Zë.ÞÅc*ŠÇg~ZkÆ**xÐñÎxÅˆìXZkäWzZiÅaZöZzgZ4á®)6,ãCŠ~ �

î]Å‰X
kH100 ƒCìXZzg 10dB kHu]zZàWzZi 10 ìZzgZkÐ odB ÁÐÁ‡.Þ
®)WzZi)½ã(# �

30dB Šg / kHic*Š{u]zZàWzZiÅ7 1000Ð0dB ƒCìX½ã{ñÙÐª 20dB u]zZàWzZi
ìXfs~PWzZi,ZzgZéeÏ.ÞÅŠgŠ~ˆìX

0dB - ½ã{ñÙ �

15dB - uuZ?Ø �

60dB - ¬xW �

90dB - vk»UÅáÅWzZi �

110dB - »gÆ;gyÅWzZi �

120dB - \#Z”ÅWzZi �

140dB - ÈztÅÍà �

WzZiÅ!*gOÔZŒZŠ—~BCìX �

Zq-]~ƒäzZáZg¬4á]Å®ZŠ®ŠBCì �

WzZiÆZŒZŠ—~»Z®gZkÆZg¬4á]Æ®Š6,ƒ@*ìX �

øg}-Z¡IY~ÐZq-LL»yóóÌì�…WzZiGgÆ‡.Þ¯@*ìX �

z{WzZi,XÃ¬xZK̈yÍMh�‡.Þ
®)WzZi,BC�Zzgz{WzZi�¬xZK̈y7ÍMh**‡.Þ
®) �

ÐÁc* 20Hz ƒ@*ìXZzg**‡.Þ
®)WzZi»®Š 20000Hz@*20Hz WzZiBC�X‡.Þ
®)WzZi»®Š
Ðic*Š{ƒ@*ìX 20000Hz

Sound pollution ßßßßCCCCWWWWßßßßŠŠŠŠÏÏÏÏ
ì Ðic*Š{ƒYñÂt1Š{ƒYC 80dB ƒCìXZ¤/WzZiÅu] 60dB ¬xW~aZƒäzZàWzZi½ã �

',¹WÑ]!5½lç G¤/hgÔzZÚáÔ0*ãÅñR,z){ÐaZƒäzZàWzZi,ÌßCWßŠÏaZ™C� �

ßßßßCCCCWWWWßßßßŠŠŠŠÏÏÏÏÆÆÆÆZZZZWWWW,,,,ZZZZ]]]]
ßCWßŠÏÐƒäzZÑÚ¾{6ó;ð¤6,b"pZ!"ììX �

ßßßßCCCCWWWWßßßßŠŠŠŠÏÏÏÏÃÃÃÃÁÁÁÁ™™™™ääääÆÆÆÆ§§§§jjjj
Z+0VÃ»g™**�ÁWzZiaZ™äzZàƒ �

Zzg_gkgegÅWzZizVÃÁ™, TV yzV~ �

o»g~™, �
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WzZi}nÂZ**ðÅZq-̂ì�GgÅfaZ™CìX �

6,Zg¬laZ™@*ìX pitch Zq-Šz4áQWzZiÐ0W!ì�Zq-x �

Z¤/zZWÆfgZ]WzZiÅZ4á®)Å‚~WÐúw•™,ÂZ+ñ�VÃîàñãë�X �

WzZiÅñãîàñãƒC�X �

zZô~WzZiÅZ4á®)ÆŠzgZyfgZ]ÅÑÄ»´‘0ZzgÁûc*"´‘&Ò‹3ý
G

GB@*ìXµ �

&»43©ð
GIGEVc*µ&Ò‹3©ð

G
GEVÆŠgxy»Ã,îwñ`ƒ@*ìX

zZWÆfg{»‚ÁqªÐZWF,+Ã,c*Zk£xÐŠ!*ƒÅŠgZŒZŠc*—~BCì—~ŠgZÝzZW �

~ic*Š{Ðic*Š{ñƒ@*ìX
ñ`»Zq-ZPZgWzZiÅñ`»z‰ÜŠzgZy¹Y@*ìX �

Z»ðz‰Ü~zZWÅÑÄ~aZƒäzZáZPZiZ]Å®ZŠ®ŠBCìX �

0c*&Ò‹3ý
G

GZ»ðz‰Ü~�ÃAð™D�QÐWzZiÅgëg¹Y@*ìX �

BCìX pitch WzZiÅz{S¤TÐZkÅ!*gOc*™|#6ªCÙƒ@*ìó �

WzZiÅ—~Ô»y6,aZƒäzZàˆ8LÅuƒCìX �

ÃZyWzZiÅz{S¤ìTÐZñuÆWÑ]ÐaZƒäzZáaç NzV~�ÛtCkHYYìX �

ÜƒCìZk U ¯ÑŠ~W!ƒ@*ìTÅ̂ (Acoustic Resonator) Šz4áQWzZiaZ™äzZÑZq-ºmW! �

»+CÏî
E

FuZŠ56,Œƒ@*ìZÐg',Æ‰h}ÐÑ¢[Îä6,ŠzâV4áQZq-{m®ŠÆ‚BZg¬l™ä4
ìÔŠz4á/»®Š4ápVÅMð6,«ƒ@*ìXŠz4á/»t‚Š{‚W!ñuÆWÑ]~WzZiÆZ¼ZŠÆ£gÆîg
6,ZEwHY@*ìX

ä7H John Shore Y~ƒÐ¬Zq-',¤â~ñ»g 1711 Zk§i»gÃ �

ggggzzzzZZZZVVVVññññããããŠŠŠŠzzzznnnnÅÅÅÅƒƒƒƒCCCCìììì
²èñã .2 îàñã X1

ë (longitudinal wave) Z¤/zZWÆfgZ]ñ`Å‚~w•™DƒVÂZ+ñ`Ãîàñ` .1

�X
¹ (transverse wave) Z¤/zZWÆfgZ]ñ`Å‚ÐÀŠUzZµƒVÂZk§bÅñ`Ã²èñ` .2

YñÇX
®®®®ŠŠŠŠÅÅÅÅ((((,,,,~~~~ZZZZ»»»»××××VVVV

Kilo Hertz (KHz) 10
3
Hz

Mega Hertz (MHz) 10
6
Hz

Giga Hertz (GHz) 10
9
Hz

Tera Hertz (THz) 10
12

Hz
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WzZiÅgëgÅ°pÆ_.gëg
(1)_____________ v = λ/ T         

(2)______ v = 1/T ëY…� ®Š
((((ÆÆÆÆZZZZ::::tttt Ultra Sound !!!!****ÑÑÑÑðððð����ññññ����VVVV))))  

!!!!****ÑÑÑÑññññ����ññññ����VVVVÆÆÆÆQQQQZZZZ::::tttt XXXXA

ŠJCspV~ZßZ‚7-ÈZzgeg#¹„ñW,ƒCìX �

À}Ô',@ZzgŠv‚âyÆ!{§ö
E
W²w~!*Ññ�ñãŠZ4™Æ²w~—Zg¬laZHY@*ìTÐÀ} �

',@ZzgŠv‚âyÅŠyðÅYCìX
!!!!****ÑÑÑÑññññ����ññññ����VVVVÆÆÆÆ????ZZZZ::::tttt XXXXB

ZZZZ¡¡¡¡IIIIYYYYÅÅÅÅ@@@@»»»»gggg~~~~ �

~!*Ññ�ñãŠwÆ”VÐFÅYCìZzg-VŠwÅ@»g~ÅYCìX Echo Cardiography �

ZßZÎâ¤/Z°z{§i¿ìT~®ÔV:~ßÔg3âŠg~<ÅZ‚ÛZöÆŸ~%!ÆZ¡IYÐ@»g~Å �

YCìX
`̀̀̀ZZZZkkkk~~~~!!!!****ÑÑÑÑññññ����ññññ����VVVV»»»»ZZZZEEEEwwww XXXXC

WçÅFg~ñ»È~Zk!*Ññ�ñ�VÐW6,cHY@*ìX �

ZßZ‚î&+»§i¤/ŠzV~ß~ÂhäÆnZEwHY@*ì �

SONAR= Sonography Navigation and Ranging �

Ð«gÅ�Zð**8YCìX Sonar �

MMMM����ZZZZ!!!!ÎÎÎÎZZZZÑÑÑÑ]]]]
WzZiaZƒCì''' .1

ZZÅi¹ÿ
IŸÐ  (4 w•™gìŸÐ  (3 %²ŸÐ   (2 ËÌŸÐ  (1

ƒZ~WzZiÅ̂~™̂Cì .2

(fgZ] 4 (ñ` 3 (Corpuscles (fg�) 2 Pulses (1
îàñãzZWÅ'''''~p~»!*)̄k�X .3

(Š 4 (gëg 3 (^ 2 (ÑÄ 1

²èñãzZWÅ''''~p~»!*)̄k�X .4

(Š 4 (gëg 3 (‚|#B̂ 2 (ÑÄ 1

îàñ`ÅVwìX .5

(Zy~ÐÃð7 4 (WzZiÅñ` 3 (0*ãÅñ` 2 (âgÅñ` 1

zZW~fg{»ZL£xZÝÐZWF,+ñ''BDìX .6

(83ûGZg¬l 4 (WzZiÅgëg 3 (®Š 2 (îwñ` 1
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Zq-ZPZic1ŠHz‰Ü''B@*ìX .7

(ñ`Ågëg 4 (îwñ` 3 (z‰ÜŠzgZy 2 (®Š 1

WzZiÅz{S¤�WzZiÅ™Z|#6ZzglZl?ØzZàWzZiÃªCÙ™CìX .8

(83ûGZg¬l 4 (ÃZy 3 Loudness (2 Pitch (1
(Åeö Loudness WzZiÅ—~) .9

(]k 4 (eÏ$ 3 (¢ak 2 Hertz (1
!*i‚FWzZiì�øg}»âVJ-ZÝWzZiÆˆ .10

]ÐÌic*Š{ 0.1 (2 ]ÐÌÁz‰Ü~BìX 0.1 (1
(ËÌz‰Ü 4 ]ˆ 0.1 (Üs 3

ZK̈ãŸÆZ0+gzãZ¡IY‰®ÔâŠgg3ÔÅ@»g~Æn!*Ññ�WzZiÃZEw™D�Zk¿Ã'ë�X .11

(ïF2@»g~ 4 Ultrasonography (3 Echography (2 Radiography (1
¬xWŠòÅ�uzŠ .12

2000 Hz - 200 KHz (4 2KHz - 20 KHz (3 20Hz - 20 KHz (2 20Hz - 200Hz (1
ik,W[ZâY»ØÎäÆnZEwHY@*ìX .13

âgÅñã  (4 X-ray (3 Ultrasound (2 SONAR (1
ÃOäÆŠzgZyëÃµ‚iÐWzZiWg„ìà…�X Guitar =Zzg .14

(WzZiÅgëg 4 (ÃZy 3 Loudness (2 Pitch (1
WzZiZkzZô~7̂™C .15

(ÜY 4 (’ 3 (âù 2 (k̂ 1

WzZi''''Z�xÐaZƒCìX .16

(Zy~ÐÃð7 4 (ªx5+k, 3 (‚Á 2 (%² 1

WzZiÅu]Åeö .17

(EH 4 (ú¤/Zx 3 (¢a 2 (e]45ÿGE 1

Z»ðz‰Ü~Zg¬4á]Å®ZŠBCìX .18

(Zy~ÐÃð7 4 (®Š 3 (êZg¬l 2 (îwñ` 1

WzZiÅ—~BCìX .19

(Zk~ÐÃð7 4 (îwñ` 3 (gëg 2 (: 1

eðw»%²z .20

(tÓx 4 (ƒZ 3 (G 2 (@*g 1

WzZî™CìX .21

(ZyÓx 4 (’ 3 (âO] 2 (k̂ 1
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z{WzZi»®Š�ëÍMh�X .22

50 KH (4 DÙZg 15HZ (3 12HZ (2 5HZ (1
®ŠÅZ»ðì .23

(EH 4 (0*ñ 3 (CÙu, 2 (e]45ÿGE 1

@*gzZáñuW!ÅVwì .24

(= 4 (}ð 3 (egx 2 (NHg 1

WzZiÆøDfsS:]»Z®gZg¬ØVÆêZg¬l6,ƒ@*ìX .25

(£g 4 (—WzZi 3 (: 2 (gëg 1

WzZiÅ:ƒÐic*Š{ƒCìX .26

(&Z] 4 (úg] 3 (%Š 2 (@ 1

KEY ����ZZZZ!!!!****]]]]
1-2 2-3 3-1 4-2 5-3 6-4 7-2 8-1 9-3 10-2

11-3 12-2 13-1 14-3 15-4 16-1 17-1 18-1 19-1 20-2

21-4 22-3 23-2 24-1 25-3 26-4

wwwwZZZZgggg]]]]
ŠŠŠŠZZZZzzzzggggZZZZmmmmeeeeöööö

Ë—Ã¤/xc*uŠŒÛZgŠ¶Æa…Zq-‡.ÞZ±g§iÅ¢zg]ƒCìX �

ÃðŸ¤/xc*Q~ìÔZÖg»ŠgzZk—ÃLLŠóóBCìX �

wZg]ÂZ**ðÅZq-̂ìX �

wZg]ic*Š{ŠzZáŸÐÁŠzZáŸ~vƒCìX �

Zzgë¤/òCk™D�X Z#ëŠð\~c*WvÆŒÛd$9}ƒVÂwZg~ÂZ**ðøg}Ÿ~ŠZ4ƒCìX �

Z#Zq-',s»•Zøg~Ò6,g3Y@*ìXÂwZg]',s~vƒCìXZÏnëQuCk™D�X �

ÂZ**ðÅzzÐËq»uŠc*¤/xƒ**wZg]ìX �

}nÂZ**ðwZg~ÂZ**ð~psƒCìX �

Z¤/ë‘ZEw™Dƒñ0*ãÃ¤/x™D�Â',¹ÂZ**ðwZg~ÂZ**ð~psƒÏX �

Z¤/ë’Z:ZEw™,Â6ðÂZ**ðwZg~ÂZ**ð~psƒCìX �

FaA~FÂZ**ðwZg~ÂZ**ð~psƒCì �

wZg~ÂZ**ðFZq-ÂZ**ÇVÅ̂Z(g™$ËìX �
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~wZg~ÂZ**ð',¹ÂZ**ð~psƒCìX Thermal Power Station �

¸\ÆZ”~wZg~ÂZ**ð}ãÂZ**ð~psƒCìXTÅw•ÐZ”w•~WD�X �

Z#¯¤/xZ�xQ}Z�xÆŒÛd$gÇYNXwZg~ÂZ**ð¤/xŸÐQ}Ÿ~Zkz‰ÜJ-vƒC �

ìXZ#J- ŠzâVZ�xÅŠ7V:ƒYñX
ŠËŸÅwZg~ÂZ**ðÅeöì �

ªtŠzâyZ�xqª®w~ìX �

ëêâ¢a)Še(ÅæŠÐŠÅeö™D�X �

¤/x™ä6,âŠ{~;îzZµƒ@*ìX �

0*ãÃ¤/x™äÐ@lìZzgQZ™äÐi@*ìX �

0*g{ÃŠeY~%gâù1Y@*ìX�ŠÅ¶KyŠ„™@*ìX �

0*g}Æ´z{ŠeY~%gâùZÈiÃÌ1Y@*ìX �

0*g}ÅS¤tì ûZg;îzZµƒ@*ì))zc*:ŠÅlZg)zc*:;îƒ@*ì( �

0*g{)ËsZzgÖZgìX �

0*g{»õÅSVÅŠ-ZgzVÐ7\X �

0*g{wZg]»ZYñÝìX �

0*g{/W‚ã{Øqª~Šø7[ìX �

0*g{ÁŠÃgkge™YìX �

ZÈi»;î°ŠgzT¤/i+ZŸ†Ðƒ@*ì²Šic*Š{ƒX �

Ë—ÅŠŠgc*Ä™äÆaŠeY»¢Zk—ÆŒÛd$é™@*gìX �

"~0*g}ÅÖZg�6,̈g™,X �

eä»z{ZW`˜V0*g}»mJîguYñz{̀ŸÅŠÃe@*ìX �

(ìX OoC xŠT6,',s"ÇZkÃ',s»Z̀â®)ë�X�#ŠgzT¤/i+) �

(ìX 100
o
C xŠÃ0*ã»`�l¹Y@*ìX�Îe¤/~T¤/i+) �

Oçz{ŠZ#',sáì)c*(0*ã~Z!*waZƒ@*ìXÂZ**ðc*wZg]vƒCìX �

ƒC�X 100
o
C Zzg O

o
C t©ZZnKM �

Ãe@*ìX 1
o
C )z~”V»CÙz»Zq-ŠgzT¤/i+ 100 �

ÆX 0.1
o
C=1/10 gLŠg�V~Zk§b„™, 10Ã 1

o
C '×h+ �

Y~ÂäªŠeYZXŠHXX 1593 �

ZkŠeY~]—Æîg6,ZkäƒZÃZEwHXYèƒZ¤/xƒä6,ÄìZzgQZ™ä6,iCìX �

'×h+t t]—Š~ZŸ†ÐûZgÅZzg¶ÐiCìX �
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(�W�Ûi~zZµìX Libia rY) �

Ðic*Š{¶X 58
o
C Y~Zq-ŠyZÚ¤/xƒZ YîV~ñ�ŠƒZÅŠÌ 1922 �

c*iZZ+ƒYCìX 48oC ¼£â])ãÍe*ÔgZâox�Ë:~ìz;VÎZz‡]ZWF,+Š �

ƒCìX 37oC Z#t»°¤/xƒÂë"uZ=ƒYD� ŸÅ8Š �

(gkgeÅ̂X -89oC (˜VZq-z‰Ü) Antartica Š*~ƒÐZ"F,+ŠZ}g"1¹é GG) �

tÅ´#ÖÃŠ#ŠgzÐÁÆnZEwÅˆX �

ƒYñA$ëuŠ~Ck™D�X 15oC-20oC ñÌuâ~™{ƒZðÅŠøg}Z§Zs �

(ZWZzg Sixs ËŠyÅZWF,+)ic*Š{Ðic*Š{(ZzgZ"F,+ÁÐÁŠÅeöÆaZEwƒäzZÑŠeY) �

Z"F,+ŠeB@*ìX
?ŠeY6,Šz§bÆeä+{ƒD�X �

Šgz6,»ƒY@*ìX 5X4 ŠgzÐÑzqƒ™ 35 T~ÐZq- �

(
_5Òh4ø GGe:¹Y@*ìX Celsius Scale TÃ) �

ŠgZ6,»ƒ@*ìX 108 ŠgzÐÑzqƒ™ 94 ²ŠzuZ �

(e:¹Y@*ìX Fahrenheit ZkÃÃgzy;) �

(ÅzzÐ0*g}ÅRpŠÐ¦/gä70*CX Kink ¢ÆŒÛd$Ä~~¤/{) �

Šz(,}¶KâV»Šgxã�ÛtZq-ŠgzZzgZyÆŠgxy~0*õŠgZŠA‰A$Zq-gN*
!3©o-ê
EG

G”{°ŠZk§bƒ@*ì �

1/5=0.2
o
F

(Ð™s™1Y@*ìX Antiseptic Solution ?ŠeYÃZA]45ëFH) �

ÆngìX 35oC(95oF ìwgì 0*g{) �

(â™̂D�ÔTÐŸÅŠ¥xƒÏX Reading ™) ŠeYÃi!*yc*5Ængnp�ZzgZq-4ï̂w �

ìTÅ?ŠeYÐeöÅYCìX 37oC(98.6
o
F ZK̈ãŸÅ¬xŠ) �

(¹Y@*ìX 98.6
o
F ¬xîg6,¡q¿ÆŸÅZz‰ŠÃ**gsŠ) �

cX Z̈KãŸÅŠÅeöÆnŠø7[ìX{m™â.ßVZzg”V âg–~ Thermometer Thermister �

ŠeY~0*g}ÆZEw6,¹ic*Š{¡÷0*ðYCìX �

0*g{Zq-iCÙÞâŠ{ìXZ¤/ŠeYI^YñÂZkÃn{™**ÂìX �

(Šø7[ìT~0*g{»ZEw7ƒ@*X Digital Thermometer ZyŠâV~°Š~ŠeY) �

ZK̈ãŸÅŠÅeöÆÔ?ŠeY»}ZzgZEw:™,X �

ŠeÃŠð\~c*WvÆŒÛd$:gOX �

L a b o r a t o r y Šzu}ZâYÅŠÅeö™äÆaŠzu~nÆŠeYŠø7[ìXZyŠeY �

ë�X Thermometer
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Šgz ŠgZƒVA$Zq-gN* 10 »Šgxã�ÛtŠz(,}¶K**]ÅŠzg~Zq-ŠgzT¤/i+ZzgŠgxã (Marks Šz(,¶K**]) �

1/10=0.1oC )z~ƒÇX
7ƒ@*ìX Kink ZLŸÅŠ¥x™äŠ/{:ÆŠeY»ZEw:™,XYèZk~ �

5ŸÆŠgzÃªCÙ™Cì z{H¤/xZzgQZìXŠŠgZÝwZg]¬ŠwÅeöìX   ŠŠŠŠ:::: �

Z#ŠzŸwZg~Ók~ƒVówZg~ÂZ**ð¤/xŸÐQ}ŸZ#J-vƒCgSìZ#J- wwwwZZZZgggg]]]]¬¬¬¬ŠŠŠŠwwww:::: �

ŠzâVÅwZg])z~ƒZk§bŠzâVZ�xwZg]¬Šw~ƒVÐX
wZg]ÂZ**ðÅZq-̂ì�ic*Š{ŠzZáŸÐÁŠzZáŸÅY+$˜ìX wwwwZZZZgggg]]]]:::: �

eä~eöÅYäzZàŠÃÇŠë�X Kelvin ÇÇÇÇŠŠŠŠ:::: �

ìX Z»ðSzZàË—ÅŠÃZq-Z»ðJ-(,JäÆnŠg»gwZg]Zk—ÅwZg]â¦BC wwwwZZZZgggg]]]]ââââ¦¦¦¦:::: �

ìX Âx~�wB³¤/ZxX³+ S.I ~wZg]â¦ÅZ»ðwZg}B¤/ZxóT¤/i+ìXZzg Âx C.G.S

1  Cal/goC = 1 KCal / Kg − k = 4.2 x 103 J/Kg-k

ŸÆ‚Ó]~ZZ�xÅÂZ**ð‰óéwÅÂZ**ðó¤/ŠÙwÅÂZ**ðóZg¬ÙÂZ**ðZzgÂZ**ð ŸŸŸŸÅÅÅÅŠŠŠŠZZZZ½½½½ÂÂÂÂZZZZ********ðððð:::: �

!*Á{ƒCìXZkÂxÅ]ÂZ**ðŸÅŠZ½ÂZ**ðBCìX
Z#ZŠÆqïŠzc*ŠzÐic*Š{Z�xÃwZg~Ók~g3Y@*ìA$ic*Š{ŠzZáŸÅÅð WWWWööööllll»»»»§§§§iiii:::: �

ƒðÀwZg]Q}Z�xÅÀwZg]Æ)z~ƒCìXZ#J- z{wZg~®s:0YñX
qÝÅƒðÀwZg]ót§i¿Wö{»ZßwB@*ìX = ÅðƒðÀwZg]

âùÅRÐ‚>VÆZhä»¿� ËÌŠ6,ƒ¿óB@*ìXóÆŠzgZyŠ~¶zZµƒCìX ¿¿¿¿óóóó:::: �

óZq-Ò¿ìXtZq-QZ™ä»¿ìX
¿0Ð%ZŠqª~p~ª}qªÐâùqª~p~X ¿¿¿¿0000:::: �

ƒZ~ñ�Šgg~‚Ó]Å®ZŠgî"$BCìX ggggîîîî""""$$$$:::: �

ñÌuâ~ðÅZzA‚oV~0*ãÅgK10+,c*¢}9YVóYßVóêVZzgvk6,WYD�M MMMM:::: �

BD�X0*ãÆ¢zVÅ0ÃMë�X
¿0Æfg=0*ãÆ¢}ƒZ~˜RƒñŠ®á6,Š{Å̂~ªCÙƒD�XTÅzzÐ‚t ºººº:::: �

g¿q,ÂÐÃWC�XtºB@*ìX
�lŠ*Zq-Z(¿ìT~xŠZzgŠñƒñŠ!*î6,âù}qª~psƒY@*ìXZkŠÃ ����llllŠŠŠŠbbbb:::: �

âù»�l¹Y@*ìX
¤/ZxâùÃxŠ6,’~ps™Š} '1' Šg»gwZg~ÂZ**ð� ::::Latent heat of Vapourization �

L=Q/M ìX J/gm Z»ð SI Zzg Cal/gm Z»ð CGS BCìXZkÅ Latent heat of Vapourization

z{¿T~xŠ6,̂kqªÃâùqª~psHY@*ìLLáóóë�X áááá:::: �

Latent ¤/Zx̂kÃåîg6,âù~ps™Š} 1 Šg»gwZg~ÂZ**ð�xŠ6, ::::Latent heat of Fusion �

ë�X heat of Fusion
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�X Z(¿T~Ãð—âùqªÐ̂kqª~ÂZ**ðÆÅä6,p~zZµƒCìLLZ+A)é
E
EŠóóë ZZZZ++++AAAA))))éééé

EEEE
EEEEŠŠŠŠ:::: �

”V~ËƒX 100 ƒZzg 1000c ZzgWWF,+u 0oc Z(ŠeTÅZ"F,+u ]]]]ÒÒÒÒhhhh4444øøøøGGGGŠŠŠŠeeee:::: �

ƒóúyŠeë�X 373.15K ZzgWWF,+` 273.15K Z(ŠeT»Z"F,+` úúúúyyyyŠŠŠŠeeee:::: �

1 Cal = 4.18 J J-(,Jä~wZg]Å�lZgŠg»gƒCìúg~BCìX 1oC ¤/Zx0*ãÅŠÃ 1 úúúúgggg~~~~:::: �

¢aJ-w•Š}X 1 EḨ]�ŸÃ 1 »xÅZ»ðXZq-�w»xÆnŠg»g ����wwww:::: �

cccc****   

¤/òc*QuÅR„ŠBCìXc*qª¬Šw6,êâ¢aÅgi+8-ŠBCìX �

ìX Cal Âx~úg~ CGS Zzg (J) Âx~wZg]ÅZ»ð�w S.I �

ZŸ†ÆaŠg»gwZg]úg~BCìX 1Oc Zq-¤/Zx0*ãÅŠ~ �

OOC=273K ÐªCÙHY@*ì (OOC) ìZkÃe¤/~]Òh4øG Kelwin Âx~ŠÅZ»ð S,I �

¦™ä6,ŠúyŠgz~ 273 Š~ˆe¤/~]Òh4øGŠ~ 273+ e¤/~úyŠ=e¤/~]Òh4øG~Š �

ZŸ†ƒÇX
úyeä~eöÅYäzZàŠÃÇŠë�X �

ŠÆZŸ±ÅÑbZâYÅâÎ6,«ƒCì �

»ZŸ†™äÆaŠg»gwZg]Zk—ÅwZg]â¦BCìX 1OC Z»ðSzZàË—ÅŠ~ �

———— wwwwZZZZgggg]]]]ââââ¦¦¦¦
Cal/g-OC J/Kg-K

g 0.031 130

0*g{ 0.033 139

|è 0.092 380

–D 0.093 391

@*= 0.095 399

ß; 0.115 483

†k)¡Ò3ï
EEH( 0.12 504

Z>4 0.21 882

è»% 0.50 2100

',s 0.50 2100

0*ã 1 4180

«g~0*ã 0.95 3900
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™D�³~¢Å Heat energy Z#ë»x™D�A$øg}ŸÐÂZ**ð{ZyZ`%gwZg~ÂZ**ð �

Š(,fìZzgÄÆ¼zŠÐ0*ãÅóƒCìZk¿ÐøgZŸQZgLìX
ËâùÅóÅÑbZkÅÒgKŠZzgZ§ZszZ)sÅƒZ~ñ�ŠggZ]6,«ƒCì �

Z¤/Š~'×h+¶zZµƒCìA$7gZâjwggZ]Ð½Y@*ìTÐggZ]Å̂~ñ�Š0*ãÆ �

‚Ó]ƒZ~ñ�ŠðwÆCÙfgZ]~WYD�0*ãÆgLgL¢zVÅ̂~’YD�X
Boiling �lŠbz{¿ìTxŠZzgŠØƒñŠ!*î6,âù}qª~psƒ@*ìZkŠÃ̀�l �

ë�X Point

ƒðìX J/Kg Âx~ S.I Zzg Cal/grm Âx~t C.G.S �

ƒCìX 540Cal/gram Zzg0*ãÅ—wZg] 373c*1000C x™{ƒZðÆŠ!*î6,0*ã»`�l �

Latent heat xŠ6,Zq-¤/Zx̂kÃåâù~ps™äÆaŠg»gwZg~ÂZ**ðZâ®)Å—wZg] �

BCìX of fusion

gìX 80cal/grm Zâ®)Å—wZg]ƒäÆa �

Freezing z{¿T~ÃðâŠ{âùqªÐ̂kqª~psƒ@*ìZzgÂZ**ð»ZyZ¿̀~W@*ìZ+A)é
E
EŠ �

B@*ìX
™{ƒZðÆŠ!*î6,zZµƒ@*ìX 1 ŠgzwZg]Zzg 00C 0*ã»Z+A)é

E
EŠ �

MMMM����ZZZZ!!!!ÎÎÎÎZZZZÑÑÑÑ]]]]
ŠŠŠŠZZZZzzzzggggZZZZkkkkÅÅÅÅeeeeöööö::::

ËŸc*—Æ¤/òc*uŠ~ÆZÖg»Šgz„—Å .1

Š  (4 ÂZ**ð   (3 wZg]   (2 ¸] (1
Zq-¤̈D&',@©8ìZq-~QZ0*ãÔŠzu}~¤/x0*ãZzgŠ}~4¤/x0*ã©8ìXZLŠZN;BÃQ} .2

4g‚rìẐiZVZ7ïw™4¤/x0*ã~g‚rìXÂ 3@*2 0*ã~Zzg!*N;BÃ¤/x0*ã~
ŠzâV;ðVÃ¤/xCkƒÇ (1
�;B¤/x0*ã~åZjt0*ãQZZzg�;BQ}0*ã~åZj¤/x (2

ŠzâV;ðVÃQZ   (4 ¤/x0*ã~Zj¤/xZzgQ}0*ã~åZjQZ (3
wZg]'''˜ìX .3

Q}ŸÐ¤/xŸÅ§s   (2 ¤/xŸÐQ}ŸÅ§s (1
Q}ŸÐQ}ŸÅ§s   (4 ¤/xŸÐ¤/xŸÅ§s (3
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Zq-¤̈D',sÃÒ~ñ@*ìÂQuc*uŠ~Ck™@*ìXYè .4

wZg]¤̈DÅÒÐ',s~ÃƒCì   (2 wZg]',sÐ¤̈DÆŸ~vƒCìX (1
',sQZƒ@*ì   (4 wZg]v7ƒC (3

ÂZ**ðÅzzÐËq»uŠc*¤/xƒ**B@*ì .5

wZg]  (4 g¥/ (3 ¸]   (2 Š (1
}nÂZ**ðwZg~ÂZ**ð~psƒäÅVw7ì .6

ZKŠzâV¿VÃg¥/**   (2 3**åäÆŠzgZy$ä6,eqåà»¤/7,@* (1
g‹»Õ@á™ZÐß6,g¥/**   (4 scÃ‰h~Ð!*g!*gâgäZe¤/xƒY** (3

êï0*zgZø~'''psƒ@*ìX .7

',¹ÂZ**ðwZg~ÂZ**ð~  (2 wZg~ÂZ**ð',¹ÂZ**ð~ (1
}nÂZ**ð',¹ÂZ**ð~   (4 }nÂZ**ðwZg~ÂZ**ð~ (3

¸\ÆZ”~ .8

',¹ÂZ**ð}nÂZ**ð~   (2 wÅÂZ**ðwZg~ÂZ**ð~ (1
wZg~ÂZ**ð}nÂZ**ð~  (4 6ðÂZ**ð}nÂZ**ð~ (3

’Z:~psƒ@*ìX .9

6ðÂZ**ðwZg~ÂZ**ð~   (2 ',¹ÂZ**ðwZg~ÂZ**ð~ (1
6ðÂZ**ð}nÂZ**ð~   (4 FÂZ**ðwZg~ÂZ**ð~ (3

wZg~ÂZ**ð¤/xŸÐQ}ŸÃZkz‰ÜJ-vƒCìZ#J- ŠzâVZ�xÅŠ .10

¹Á:ƒYñ  (2 ~¹ic*Š{:�ÛtƒYñ (1
~ic*Š{:ƒYñ   (4 7V:ƒYñ (3

ŠeöìËŸÅwZg~ÂZ**ðÅ�ËZzgŸwZg]Åàñc*Šzu}ŸÐwZg]_.[™} .11

tÒy!*Çßì   (2 tÒy9ì (1
ŠzâV 3 Zzg 2 (4 ¹7YY9ìc*ß (3

^~¶K0+{z»**x .12

ZJã" (1
Ä~" (2
êâ¢a (3
§’ (4

0*g{Æ´z{ŠeY~¾Ã1Y@*ì? .13

(% 4 (*.çEEE+ 3 Pz̄   (2 âùZÈi (1
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0*ã»`�lÐ .14

273K (4 100
o
C (3    100

o
K (2 100oF (1

wwwwZZZZgggg]]]]BBBBŠŠŠŠ
0*ã¤/x™ä6,@lìZzgQZ™äÐi@*ìXtÒy¾qªÆn97ì? .15

(0*ãÅ̂kqª)',s( 2 0*ãÅâùqª)âù( (1
(0*ãÅ¸\Åqª)’( 4 0*ãÅgg~qª)’( (3

0*g{Ð0tÒy97ìX .16

ûZg;îzZµƒ@*ìZzgt)ËsZzgÖZgƒ@*ì (1
t»õÅSVÅŠ-ZgzVÐ7\ (2
twZg]»ZYñÝìt7‚ã{Øqª~Šø7[ƒ@*ìX (3
t̂kqª~ƒ@*ìX (4
øDfs~ZÈiÅS¤7ìX .17

tÁŠÃgkge™YìX (1
Zk»;î°ŠgzT¤/i+~ZŸ†ƒ@*ì²Š¹ic*Š{ƒ (2
t̂kqª~ƒ@*ì (3
Zk»g8-»°ÖZgƒ@*ìZknZkÃW‚ãÐŠNMh� (4
Ë—ÅŠŠgc*Ä™äÆnŠe»¢ZkÚ .18

3 Zzg 1 (4 (Ðé™@*gì 3 (ÐŠzggì 2 ÆŒÛd$gì (1
ŸÅŠ .19

(z{̀˜VÐ0*g}~mJî»W¸iƒ 2 z{̀˜V0*g}~mJîguYñ (1
(ŠeY6,«ƒCì 4 eä»z{Z"F,+`˜V0*g}~mJîguYñ (3

Z¤/ŠeY6,+{¶Ky$ÖYNÂW\Šz!*g{¾§b¶KyŠ„™,ÐX .20

¶K**]¯NÐ 100 ',s~ŠeYÃgOÐZzgz;VÐ (1
¶Ky¯NÐ 100 Šz¥ÕoỒZâ®)Zzg̀�l»ç™,ÐXZy¶K**]ÆŠgxy (2

»¶Ky¯NÐ 100 Z“ƒñ0*ã~gÄ™ (3
+{¶Ky$ÖYä6,ŠeY**»g{ƒY@*ì (4

)z~”V»CÙze@*ìX 100 ŠeÆ .21

Ãgy; 1 (4 è+ 1 (3 T¢a 1 (2 T¤/i+ 1 (1
ªCÙ™@*ìX 0.1oC .22

(T¤/i+ÆÎ,zÃ 2 T¤/i+ÆŠÎ,zÃ (1
(T¤/i+Ã 4 T¤/i+ÆDÙZgz,zÃ (3

343CEDM / TET 2024 PAPER II / PHYSICAL SCIENCE



ƒÐªŠe¾äZXŠHX .23

(Zi+zge854ø EGE 4 (Zg:k 3 (Â 2 EH (1

ÂäZLŠeY~]—Æîg6,ZEwHX .24

(ƒZ 4 (ZÈi 3 (0*g{ 2 0*ã (1
µ5Ò5Òð
Y

GGäZLŠeY~]—Æîg6,ƒZZEwHYè .25

ƒZ¤/x™ä6,ÄìZzgQZ™ä6,iCìZzgŠÆZŸ±Ð)ûZg;™Cì (1

ƒZ¤/x™ä6,iCìXZzgQZ™ä6,Äì (2

ƒZÑƒCì/Ú0*g}Æ (3

ƒZ¤/x™ä6,ÄìZzgQZ™ä6,iCìŠ~ZŸ†c*¶ÐZk~ûZg;îƒ@*ìX (4

»ŠeYZEwHY@*ì Sixs .26

(bŠâVÅŠ¥x™äÆn 2 ZWF,+Š¥x™äÆn (1

(ÜsËŠyÅZ"F,+Š¥x™äÆn 4 ËŠyÅZWF,+ZzgZ"F,+Š¥x™äÆn (3

ÆŠeY~ZEwƒäzZà]ZâY� Sixs .27

(0*g{X*.çEEE+ 4 (0*g{XZÈi 3 (0*g{XƒZ 2 ƒZX0*ã (1

ŠeYÅ̂ƒCìX Sixs .28

U (4 U (3 Y (2 I (1

ŠeY~+{¶Ky Sixs .29

T¤/i+ -60oCÐ-20
o
C (2 ŠgzT¤/i+ 60

o
CÐ-10

o
C (1

T¤/i+ 60
o
CÐ20

o
C (4 ŠgzT¤/i+ 60

o
CÐ-20

o
C (3

?Še6,eä+{ƒD�X .30

4 (4 3 (3 2 (2 1 (1

( ) ?Še6,+{T¤/i+eäÅ®ZŠƒCìX .31

14 (4 12 (3 11 (2 10 (1

( ) ?Še6,+{T¤/i+e: .32

ŠgZ6,»ƒ@*ì 45 ŠgzÐÑzqƒ™ 35 (2 6,»ƒÇ 46
o ŠgzÐÑzqƒ™ 36oC (1

Šgz6,»ƒ@*ì 108oC ŠgzÐÑzqƒ™ OoC (4 Šgz6,»ƒ@*ì 108 ŠgzÐÑzqƒ™ 94 (3

Ãgy;ŠeY6,+{e:¶K**] .33

212
o
FÐ32

o
F (2 180

o
FÐ32

o
F (1

212oFÐOoF (4 180oCÐ32
o
F (3
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?ŠeY6,Ãgy;Še: .34

108
o
FÐ94

o
F (2 106

o
FÐ95

o
F (1

100oFÐOoF (4 212oCÐ32
o
F (3
?ŠeY~Ãgy;ŠeÆŠz(,}¶K**]ÆŠgxyZ¤/0*õgL¶KyƒVÂâ^ÅˆŠ6,gN*¶KyªCÙ .35

™@*ìX
2Fo (4 0.1Fo (3 0.5Fo (2 0.2Fo (1

?ŠeÃi!*yc*5Æ‘XŠk,gppÆï̂w™ŸÅŠâ^™**e’X .36

45 (4 (Zq-4 3 ]90 (2 ]30 (1
(YVÎðYCìX Kink ?ŠeY~¢ÆŒÛd$Ä~¤/{) .37

(tZq-¯zKÚìX 2 pzgCÆn (1
(¢ÃÅäÆn 4 0*g}ÅRpŠÐ¤/ä70*ã (3

¡q¿ÆŸÅZz‰ŠÃ**gïŠë�X .38

35oC (4  37oC (98.6oF) (3 96.6oF (2 98.8oF (1
‚!¸ðÆŸÅŠ~;BÐgä6,ZŸ†CkHŠHÂW\Zj¾êâ¢aÐŸÅŠÅeö 3 Zq-¤̈DÆ .39

™äÆn}ÐX
Thermister Thermometer (2 Clinical Thermometer (1
Farhenheit Thermometer (4 Laboratory Thermometer (3

0*g{ìX .40

ŠzâV 3 Zzg 1 (4 (wZg]»qb 3 (ZYâŠ{ 2 iCÙÞâŠ{ (1
ŠeYÅuì Laboratory .41

273kÐ0/C (2 T¤/i+ 100oCÐOoC (1
300kÐ273k (4 212oCÐ32oC (3
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(Mechanics) wwwwHHHH]]]] .4

wwww••••ZZZZzzzzggggzzzz‰‰‰‰ÜÜÜÜ
Š�‰z9~ŸZkz‰Üqªw•~BñÇZ#äp£xZk~pszZµƒX �

ËŠ�‰z9~ÃðŸZkz‰Üqªjy~BñÇZ#äp£xZk~p~zZµ:ƒX �

Zq-Ÿäp£xqªjy~ìÂZÏz‰ÜäpŠzu}£xÆz{qªw•~ƒÇXtw•x@{ÆaZŸ° �

w•ìX
ë�X Uniform Motion Z¤/ÃðŸ
z~z²V~)z~Ã,…/õJ™}A$ZkŸÅw•ûZgw• �

Non Uniform Motion Z¤/ÃðŸ)z~z²V~)z~Ã,ð:™}A$ZkŸÅw•Ã)ûZgw• �

ë�X
ŠzgZyw•Z�xÆZ(g™Š{gZ3ÅãCŠ6,ZyÅw•ÅŠgzÈ~Å̂X �

(ë�X Rectilinear Motion Z¤/ŸZÙàw•Æ‚Bâ�~w•™g;ƒA$Zkw•Ã
!h4©-+ö

GG
Gw•) �

Z¤/ŸZÙàw•Æ‚BÈgZ56,w•™g;ƒA$Zkw•ÃÈw•ë�X �

(¹Y@*ìX Axis of Rotation z{ìà¸�ÓxÙÕoÐ¦/g}ZkÃ¤/ŠÙ"g) �

¹Y@*ìX Rotatory Motion ZzgZk§bÅw•Ã¤/ŠÙw• �

¤/ŠÙw•»Èt w•™äzZáŸÆÓxfgZ]Ù̀ÅÚÐŠZ],~gZ3Z(g™D�X �

(ìX Slower) (ZzgW× Faster Ÿ»…/õJ”{Ã,Š�‰z‰ÜÆz~t…/õJ™@*ì Ã̈K!F,) �

z‰ÜÅeöÅZ»ðÆîg6,4Ô]Ô‹ÔGg{gziÔ¹ñÌaYD�X �

…/õJ™Š{ÃAÃú¢a~ªCÙ™@*ìX Speedometer ñR,Çh~c*»gÆgëge �

       ]ð”{Ã,

Ã,ð™äÆnŠg»gz‰Ü Zz‰gëg

OçZ»ðz‰Ü~Ë—»ð”{Ã,LLgëgóóB@*ìX
ìX m/s Âx~gëgÅZ»ð¢a°U*6 SI �

(ìX km/n gëgÅ¬xZEw”{Z»ð³¢a°‚) �

1km/h=5/18/m/s �

HW\Y…�t¾§bqÝƒð?
1km = 1000m

1h = 3600s

1km/h=1000m/3600s

=5/18 m/s
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ËŠ�‰z‰Ü~ËŸÅZ’ZðgëgZzgZ•ðgëg»Zz‰ˆÔgëgB@*ìX ÃÃÃÃ,,,,:::: �

Ëœ6,ewZkz‰ÜÏCBCì�ËŸÅ!~Æ‚B£xÅp~Ã ((((:::: Instantenous Speed ÏÏÏÏCCCCeeeewwww))))
ªCÙ™CìX

:°Z»ðz‰Ü~ËŸ»Ü£xgëgB@*ìX ggggëëëëgggg �

:Z»ðz‰Ü~Ñbgëg~p~ÃZuZqë�X ZZZZuuuuZZZZqqqq �

:Z#ÃðŸâ�~™̂@*ìÂZÐëégëgë�X ééééggggëëëëgggg �

FORCE ¸̧̧̧]]]]
¸]Ôeªc*r»¿ìX �

ì ¸]ËŸÃé™Dƒñc*:™DƒñÌ¿™CìXËŸ6,¿™äzZà̧]ÓÏc*)ÓÏ̧]ƒ$Ë �

yZy)ïFÔ',¹z){(z{´‘ƒ@*ì˜VZk~g3ƒZŸZkÆZW,Z]Ck™@*ìX �

g¥/z{̧]ì�é™äÅ¥VÅZŸ°w•Å#¿™CìX �

z{̧]T~W]ZEwƒD�ÔWC¸]BCìX �

ŠzYVÆŠgxy0*ðYäzZà̧]æÃ̂f!̧]ë�X �

ïF¸]ßìÜÔïFZâÃæ™CìptŠzu}ïtÃc*Âæ™Cìc*Š«™CìX �

',¹!*gzZáŸÅY+$Ð¿™äzZàZ+¸]�)',¹!*gc*',¹!*gzZáŸ6,¿™CìÔ',tjã¸] �

BCì
¸]‚Æ‚B°Š~¢d$ŠzâVÅqïƒCìX �

Æfg)ªCÙ™D�X ËŸ6,¿™äzZàÓx̧ÂV»ZrZðù·q,̧]B@*ìXZÐ �

¸]ËŸÅqªÃps™$ËìX �

¸]ËŸÅ‚|#~Ìp~Ñ$ËìX �

ËŸÆZ»ðgÕ6,ÀŠU¿™äzZà̧]ÃŠ!*ƒë�X �

Š!*î=̧]&gK �

(Friction) gggg¥¥¥¥//// �

g¥/z{̧]ì�é™äÅ¥V6,ZŸ°w•Å#¿™CìX �

w•Å‚~ÚZŸ†çZuZqB@*ì ZZZZuuuuZZZZqqqq:::: ����

w•Å#¿‚~»x ZZZZ8888qqqq:::: ����

g¥/wZg]aZ™Cì �
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ë� fluid ‚b~uVZzgâO]»Zq-**xŠc*ŠHìZ7(w �

ë� drag âO]Å̧]Ã �

âO]Å'×Z›¸]Zk~w•™äzZáŸZzgZkÅ‚|#Æ´z{ZkÅgëgZzgâùÅS¤6,« �

ƒCì
g¥/ÅRÅS:]ZzgZkqŠ~̧]6,TÐz{ŸŠzu~R6,Š!*îeZmì«ƒCìX �

wwwwHHHH]]]]
w•ZŸ°ìÔŸÅw•x@6,«ƒCìX �

Vector Ë8lZgÃªCÙ™äÆalZgZzg³‚ŠzâV„0*ñYD�Z+Ë8lZgÃ�lZg �

ë�
BCì Scaler Z+8lZg�%‚ÆªCÙÅYCì)�lZg �

Ã,)�lZgìÃ,gZ3»îwì �

Üky{m‚~gN*Ã,ìX �

Zz‰ew°Z»ðz‰Ü~ð™Š{Ã,ìXZz‰gëg{m‚~°Z»ðz‰Ü~ð™Š{ÜkyìX �

Ëœ6,ewÏCewBCì�ËŸÅ!~Æ‚B£xÅp~ÃªCÙ™CìX �

gëg{m‚~ewìX �

Z#gëgxgSìA$w•ûZgBCìX �

Z¤/ËŸÅZuZqxƒA$w•ÃûZgZuZqÅw•¹Y@*ìX �

ûZgZuZqÅw•Å)zZ'qgzfs�X �

w•Å)zZ]:

àààà]]]]wwww••••
w•»ªç:Zq-Ÿqªèjy„~gìÇc*QûZggëg„Ðw•™}Ç@*z4Ãðõ,̧]Zk6,¿ �

:™}X
Zâ»¡~gDyTÆ:Lz{ZKqªÅp~Å'×ZØ™D�Ô§ŠB@*ìX �

ìX (kg) Z»ð³¤/Zx S.I ÅSZkÆ§Š»e:ƒCìXSÅ ËÚ �

£§w•ŠzúZï6,«ƒ@*ìXZq-ÚÅSZzgŠzuZÚÅgëgXEHäZkZ%Å=ôÆaSbª �
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Zzggëg (m) ìXËŸ»£§w•S (momentum) w•ÅZ˜bzäÅì�ŠgZÝ£§w•
»qÝè¢[ƒ@*ìX (v)

)gëg(<)S(=£gw•
P = mv

ZÐSbªèw•¹YYìXaV ÓxZ�xSgnp�Z¤/ÃðŸqªw•~ƒA$ëÈMh �

� z{£gw•~ìX
gëgaV �lZgìZka£§w•Ì�lZg„ƒÏZzg£§w•Å‚ÌgëgÅ‚~ƒÏX �

ìX  N-Sc*Kg-m/s Z»ð S.I £gw•Å �

w•»ŠzuZç:ËŸÆ£gw•Åp~ÅÑbgZ„pÐƒƒCìZk6,¿™äzZàÀ̧]ÆZzgt �

q,̧]Å‚~¿™CìX
»**xŠc*ŠHìXZzg n e w t o n ìXZkZ»ðÃEHÅc*Š~ Z»ð S . I ¸]Å �

é£gw•ËŸÅSZzggëg»qÝ¢[ƒ@*ìX �

Z#ÃðŸŠzu}Ÿ6,̧]»ZW,eZmìÂŠzuZŸÌ¬Ÿ6,Zâ„̧]#³‚~ »»»»ŠŠŠŠZZZZçççç:::: wwww•••• �

eZmìX
ª˜VÃðq,̧]:ƒÔù¦£§w•‡ìgLìX (Isolaled System) Âx Zq-´u{ �

£gw•~p~»Z®ģ]Å”]6,„7ÉZkÆz‰Ü6,Ìƒ@*ìX �

MMMM����ZZZZ!!!!ÎÎÎÎZZZZÑÑÑÑ]]]]
w• .1

(!*Òpz‰ÜZŸ°ì 4 (!*ÒpŸZŸ°ì 3 (!*Òp£xZŸ°ì 2 (!*Òpx@{ZŸ°ì 1

jy .2

(Zy~ÐÃð7 4 (!*ÒpŸp~:ƒ 3 (!*Òpz‰Üps:ƒ 2 (!*ÒpZ§ZszZ)sp~:ƒ 1

ÃðÌŸw•™@*ƒZZkz‰ÜB@*ì²ZkÆ£x~'''Æ‚Bp~WCìX .3

(¸] 4 (ZuZq 3 (z‰Ü 2 (w• 1

(Åw•ƒCìX Hands {~ÅÎÇV) .4

(ZPZi~ 4 (ZÙà 3 ()ûZg 2 (ûZg 1

gsÇh~�Zø~ŠZ4ƒg„ƒX .5

(Zy~ÐÃð7 4 (ZuZq 3 ()ûZg 2 (ûZg 1
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ƒZ~X»ZhZ** .6

2 Zzg 1 (4 (Ãð7 3 ()ûZg 2 (ûZg 1

(Åw• Pendulum Š-Zg~{Æg‡m) .7

(ZÙà 2 (ZPZi~ 1

(ŠZ],z~ 4 (¤/ŠÙ 3

Ï~ÆWŠòÅw•)g}ÆÒpÐ .8

''ìZzgÏÆZ±gÐz{''~ìX
(w•Ôjy 2 (ZŸ°Ôjy 1

(Ãð7 4 (jyÔZŸ° 3

»6,ù±Å''~ìXäpvuÆX .9

Zzgt±Å''~ìXäp»ÆX
(w•Ôjy 2 (ZŸ°Ôjy 1

(w•ÔZŸ° 4 (jyÔZŸ° 3

Ñá~ù±Å''~ìXÑáÆ®ÆÒpÐt±Å''' .10

( ~ìXäp!*rÆX)
jyÔZŸ° (2 jyÔw• (1
Zy~ÐÃð7 (4 w•Ôjy (3

»gÆw•Å‚â�ìX .11

ŠZ],z~w• (2 ZÙàw• (1
Šzg~w• (4 ZPZi~w• (3

¿ÐÐDÅÂVÅw• .12

ŠZ],z~w• (2 ZÙàw• (1
Šzg~w• (4 ZPZi~w• (3

qªw•~sðáÅÎð .13

ŠZ],z~w• (2 ZÙàw• (1
Šzg~w• (4 ZPZi~w• (3

ð-V6,gsÇh~Åw• .14

¤/ŠÙw• (4
!h4©-+ö

GG
GÈ (3 Èw• (2

!h4©-+ö
GG

Gw• (1
ÄhÐ¤/DƒñWxÅw• .15

(ŠZ],z~w• 4 (¤/ŠÙw• 3 (
!h4©-+ö

GG
Gw• 2 Èw• (1
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Z#tÃw•Š~YCìÂtZq-)g}ÐŠzu})g}J-w•™CìÂtÅw•ì .16

ZPZi~ (4 ZÙàZzgŠZ],z~ (3 ŠZ],z~ (2 ZÙà (1
ŠZ],z~w•»Èt w•™äzZáŸÆÓxfgZ]ÙÅ̀Úc*"g¤/ŠlÅÚÐŠZ],z~gZ3Z(g .17

™D�XHtÒy
)0ì (4 ßì (3 ¹7YYì (2 9ì (1

ŠZ],z~w•7ìX .18

¾»¾yÐÂ_ (4 {~ (3 w (2 D~ (1
ðgÆ(;/õ FXGÅw• .19

È (4 ZPZi~ (3 ZÙà (2 ŠZ],z~ (1
Îg`ÆZ§Zsi}Åw• .20

ûZg (4 )ûZg (3 ZÙàZzgâ� (2 ZÙàZzgŠZ],z~ (1
eZwáÅw• .21

Zy~ÐÃð7 (4 ZÙàZzgŠZ],z~ (3 ŠZ],z~ (2 ZÙà (1
»ÎZgÅw•Zzg(;/õ FXGÅw• .22

Zy~Ãð7 (4 � (3 ŠZ],z~ (2 ZÙàZzgŠZ],z~w• (1
ZPZi~w•Å¶K0+„<X .23

ÈztÆÍàÅw• (4 *gÆ@*gÅw• (3 &×C»gÅw• (2 wÅw• (1
ËŸÅw•!ìc*W×ìó…/õJ™äÆaH…tY'¢zg~ìX .24

(z‰Ü 4 ð”{Ã,Zzg1ŠHz‰Ü (3 ð”{Ã, (2 Ã, (1
^g0{~ .25

z‰ÜÅeö¡Æ‚BÅY$Ëì (2 ¹ZzggÇì (1
tZq-yZ[{~ì (4 pŠÐ¹ìZzgpŠÐgÇì (3

^g0{~~ic*Š{Ðic*Š{Hz‰Üâ^HYYìX .26

460 (4 ]60 (3 !*g{] (2 ] 24 (1
¸òF,Z:7,"ÆnŠg»gz‰Ü? .27

]50 (4 ]40 (3 ]58 (2 ]57 (1
Zq-

$Ò54-êGEGÐ%ZŠ .28

‚w âg~ (4 ‚w 10 (3 œ~ 10 (2 Zq-œ~ (1
(Îƒ@*ìXz{ewÅeöZk§b™@*ì Speedometer ñR,Çh~c*»g~ewe) .29

{°÷ (4 ³¢a°{ (3 ³¢a°‚ (2 ¢a°‚ (1
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Z»ðz‰Ü~Ë—»ð”{Ã,B@*ìX .30

w• (4 ZuZq (3 ew (2 gëg (1
Âx~ewÅZ»ð SI .31

³¢a°‚ (4 T¢a°] (3 ³¢a°] (2 ¢a°] (1
ZhDƒñV»ðÅw•]ÆÎðÅw•Zzg_gkgeÅî~gsÅw•Hœuì .32

ÓxVBZPZi~w•Å� (2 ÓxVBZÙàw•Å� (1
Zy~ÐÃð7 (4 ÓxVBŠZ],z~w• (3

øDfs~Ã́w•ZPZi~7ìX .33

Ñá6,ÑsƒñaÅw• (2 ',¹p~‰h~úCgÅw• (1
h̃ZÇh~Åw• (4 Åw• See Saw (3

]~åHX 13 ]~åÅ²»gJ-äZkŠzhÃ 16 ¢aÅŠzh 100 Zgzyä .34

e� ¾ä!ŠzhÎc*
ËäÌ7 (4 ŠzâVä (3 »gJ-ä (2 Zgzyä (1

³ 360 [RV~ZzgˆÆ 7 ³¢aÃ,ÃÔ 420 Zq-gsÇh~5Š‹Ð©gW!*ŠcgzZ:ƒðZkä¬ (A) .35

[RV~ðHX 6 ¢aÆÃ,Ã
³¢a»Ã,ðHX 70 Í8ä»gÅŠzh~z1ZzgZkä¬Šzu}ZzgŠ}‚~ (B)

øDfs~Ã̈KÒy9ìX
ûZgw•ÅVwì B )ûZgw•ÅVwì A (2 )ûZgw•ÅVw B ûZgw•ÅVw A (1

VB)ûZgw•Å� B Zzg A (4 VBûZgw•Å�X B Zzg A (3
øDfs~Ã̈KÒyßìX .36

CÙŸÅw•ûZgƒCì (2 z‰ÜÅãCŠ~Z»ðU*6ì (1
»gÅgëgÃ³¢a°‚~ªCÙHY@*ìX (3

4ZzgŠz4~B�Šzu~»g!~Ð¹ìYèZkäÁz‰Ü1 5 Šz»gF,KMzZg (4
< ]gìXÇh~ÅgëgC[ 4 ³¢aìXZq-gsÇh~ZkÃ,Ãð™äÆn 240 Z°V»ŠgxãÃ, Šz .37

¢a°‚ 60 (4 ³¢a°‚ 120 (3 ³¢a°‚ 60 (2 ³¢a°‚ 24 (1
LLi}6,ËŸÅ8¤‰ÜÔqªjyìóóÔZkìwÃ7™äzZÑìX .38

W&4k5é JEHí (4 EH (3 ZgT (2 Â (1
LLÃðÃuŸqªw•„~gìÇ@*z4Zk6,ÃðÛzã¤‰Ü¿:™}óó¾�g‚bŠZyä¹ì? .39

W&4k5é JEHí (4 EH (3 ZgT (2 Â (1
à]w•Ã7HìX .40

W&4k5é JEHí (4 EH (3 ZgT (2 Â (1
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ŸÅz{{¤�qªp~Å'×ZØ™CìX .41

’Y (4 §Š (3 £gw• (2 ¸] (1
ç§Š» .42

’YâŠ}»ç (4 EH»ŠZçw• (3 EH»ŠzuZçw• (2 EH»ªçw• (1
ËŸ6,¿™äzZà̧]q,#ƒÂŸX .43

Zy~ÐÃð7 (4 ®s (3 jy~ƒÇ (2 w•~ƒÇ (1
—ÅSŠgZÝ§Š»e:ìX .44

§Š (4 £gw• (3 ¸] (2 ’ñâŠ}»ç (1
ËŸ6,¿™äzZà)#~̧]q,''''qªÃ$+wŠîìX .45

Zy~ÐÃð7 (4 jy (3 w• (2 ®~ (1
¾Ÿ6,¿™äzZà)#~̧]q,ÆZW,ÃZkçÐŒc*YYìX .46

’ñâŠ}»ç (4 EH»ŠZç (3 EH»ŠzuZç (2 EH»ªç (1
ËŸÅSZzggëg»qÝ¢[B@*ìX .47

¸] (4 §Š (3 £gw• (2 (Equilibrium ®s) (1
£gw•Zq-'''''lZgìX .48

(Constant (x) 4 (Linear é) (3 Vector (2 Scalar (1
£gw•Å‚Ì''''Å‚ƒÏX .49

w• (4 gëg (3 ¸] (2 S (1
ZuZqgZ„pÐƒ''''ÆX .50

¸] (4 £gw• (3 gëg (2 S (1
ZuZq!*°Z„pÐƒƒ@*ìX .51

w• (4 gëg (3 ¸] (2 S (1
(gZ„pÐƒƒCì£gw•Åp~ÆtEH»X Net force q,̧]) .52

’ñ£gw•»çì (4 ŠZçì (3 ŠzuZçì (2 ªçì (1
=1kg. m/s2 .53

z« 1 (4 EH 1 (3 CÙu,1 (2 eZí 1 (1
Zq-ŸÆŠzu}Ÿ6,̧]eZÜÆZW,ÃZkçÐŒc*Y@*ìX .54

(’ñâŠ}»ç 4 EH»ŠZçw• (3 EH»ŠzuZçw• (2 EH»ªçw• (1
ËŸ»§Š .55

!*°Z„pÐƒƒ@*ìŸÅSÆ (2 gZ„pÐƒƒ@*ìŸÅSÆ (1
ŸÆziyÆ gZ„pÐƒƒ@*ì (4 ŸÅSÐWiZŠƒ@*ì (3
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ú¢a°‚ÅûZggëgÐw•™g„ìZq-‚Ẑk»ZuZqƒÇ 40 Zq-»g .56

#ú¢a°‚ (4) ú¢a°‚ 30 (3) ú¢a°‚ 20 (2) ú¢a°‚ 40 (1)

Ã,Zzgz‰ÜÅF,®~ŸÃªCÙ™äzZÑâz‰ÜÆ"gÆ‚BáZi~ƒ@*ìÂŸ .57

ŸZewÐw•~ìX (2) ŸxewÐw•~ìX (1)

Ÿâ�~w•™g;ìX (4) Ÿqªjy~ìX (3)

gëgZzgz‰ÜÅF,®»gKZkÆ)z~ƒÇX .58

Zy~ÐÃð7 (4) Ÿ»Üky (3) Ÿ»…/õJ™Š{Ã, (2) ŸÅew (1)

¢aÆ¢zZáŠZ],{~w•™g;ìXŠz¤/Š/™äÆˆfg}»…/õJ™Š{Ã, 10 Zq-fg{ .59

#0 (4) (3) ¢a20 (2) ¢a 40 (1)

J̀-™̂@*ìA$Zk»Üky A `Ð B J̀-™̂@*ìZzgzZ: B `Ð A¢a100 Zq-¿ .60

# (4) ¢a400(3) ¢a200 (2) ¢a100 (1)

w•™gìŸÆfÜkyZzgÃAÆŠgxy°Š~Ú .61

åZq-Æ)z~c*Á (4) åZq-Ðic*Š{ (3) åZq-Æ)z~ (2) åZq-ÐÁ (1)

LLi}6,ËŸÅ8¤‰ÜÔqªjyìÔZkìwÃ7™äzZÑ .62

W&4k5é JEHí (4) EH (3) ZgT (2)
µ5Ò5Òð
Y

GG (1)

LLÃðÃuŸqªw•„~gìÇ@*z4Zk6,ÃðÛzã¤‰Ü¿:™}óó¾�g‚bŠZyä¹ì? .63

W&4k5é JEHí (4) EH (3) ZgT (2)
µ5Ò5Òð
Y

GG (1)

à]w•Ã7HìX .64

W&4k5é JEHí (4) EH (3) ZgT (2)
µ5Ò5Òð
Y

GG (1)

ŸÅz{{¤�qªp~Å'×ZØ™CìX .65

’Y (4) §Š (3) £gw• (2) ¸] (1)

ç§Š» .66

’YâŠ}»ç (4) EH»ŠZçw• (3) EH»ŠzuZçw• (2) EH»ªçw• (1)

¬x™ïƒZðÆŠ!*î6,0*g}Æ»Ý~0*g}Å—~ .67

100 cm (4) 76 mm (3) 7.6 cm (2) 76 cm (1)

ZK̈yZzg0VÃ»x™äÆn'''¢zg~ìX .68

Zgï (4) ðzw (3) ½Z (2) ÂZ**ð (1)

øDfs¾ßg]~»xƒZìX .69

![**»gÃég„ìX (4) gÐäZq-(,}ß6,̧]Î™UäÅÃÒÅX (1)

6,®ZJyÆnœÐ7,|g„ìX (3)

Zq-†gw}ZøÆö^Ãgx6,‚âyZVñ9ZìX (4)
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»xƒZììÆnÁŠzÑZ_»ƒ**¢zg~ìX .70

—»Üky™**ÑiòìX (2) —c*Ÿ6,̧]¬Z+™** (1)

ËÑoÅ¢zg]7X (4) ŠzâV b Zzg a (3)

»x'''''lZg .71

H7YYX (4) "Z»ð (3) )� (2) � (1)

ÃÜs''w•cZEwHYYìX W= F .S .72

¹7YYìX (4) # (3) t (2) µ (1)

£ƒñ[**»gÆZ48-~ñ�ŠÂZ**ð .73

ÂZ**ð!*Á{ (4) WCÂZ**ð (3) ÂZ**ðZ48- (2) ÂZ**ð!*1• (1)

Z#ËÂx~µ»xƒ@*ìÂÂZ**ðX .74

Ãðp~7Wð (4) #ƒYCìX (3) (,fì (2) nìX (1)

Zq-Š̂-ZgÃejìÂZkÆfg=HŠH»x .75

¹7YY (4) # (3) t (2) µ (1)

ËŸÅÂZ**ð!*1•c*ÂZ**ð!*w»Z®g .76

Zy~ÐÃð7 (4) gëg (3) ew6,ƒ@*ìX (2) Sƒ@*ìX (1)

ËŸÅÂZ**ð!*Á{~ZŸ†ƒ@*ìX .77

Zy~ÐÃð7 (4) gëg (3) SÅzzÐ (2) —~c*qªÅzzÐ (1)

ËŸÅÂZ**ð!*1•ZzgÂZ**ð!*Á{»ù·''BCìX .78

(Mechanical energy) wÅÂZ**ð (2) ]ÂZ**ð (1)

ÂZ**ðÅp~ (4) ÂxÅÂZ**ð (3)

%œ/�̧]¿™CìX .79

ŠZ],}Æ%œ/Ð6,} (2) ŠZ],}Æ%œ/Å‚ (1)

ŠZ],}ÆgZ5Æ‚B (4) ŠZ],}Å̃Ï‚~ (3)

ZuZq1zYf/i}WiZŠƒCìX .80

Ÿ6,¿™äzZà̂f!̧]Ð (2) ŸÅewÐ (1)

i}ÅSÐ (4) ŸÅSÐ (3)

WiZŠZ:¤/äzZáŸ»ziy .81

Æ)z~ƒ@*ìX 'mg' (2) Æ)z~ƒ@*ì 'g' (1)

Æ)z~ƒ@*ìX mg+h (4) # (3)
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i}ÅRÆZ§Zs¤/Šl™gì(gdÆz‰ÜŠzgZy»Z®g .82

i}ÅS6,ƒ@*ì (2) (gdÅS6,ƒ@*ìX (1)

i}ÆÛ¢6,ƒ@*ì (4) (gdÆÛ¢6,ƒ@*ì (3)

ìX ŠzZ�xÆŠgxy0*ñYäzZà̧]æªˆf!̧] .83

Z¤/ZyŠzZ�xÅSÃŠzkH™Šc*YñZzgZyÆŠgxyÆÃ,ÃWŠJ™Šc*YñÂZyÆŠgxyˆf!¸]
HƒÏX

(4) (3) (2) (1)

ŠzZ�xÆŠgxŷf!̧] .84

Z#z{é:™DƒV (2) Z#z{é™DƒVX (1)

Zy~ÐÃð7X (4) ZyŠzâVßgÂV~ (3)

Pz̄0*ã6,''ìX .85

¹7YYì (4) ¤gLì (3) ezCì (2) ¾@*ì (1)

ÑÄÅ°p .86

S&Zq© (4) S&gK (3) S&w (2) S&{ (1)

ÑÄÅZ»ð .87

(4) (3) (2) (1)

™ïƒZðÆŠ!*îÃZkeäÐ¥xHY@*ìX .88

;¤/z¢a (4) !*Jz¢a (3) ;àgz¢a (2) Ñ&½3ð
JH¢a (1)

qªjyÐWiZŠZ:¤/äzZáŸÅ)zZ] .89

(4) (3) (2) (1)

ˆf!̧]Å#³w•™gìŸ»ZuZq/zzYf/i} .90

(4) (3) (2) (1)

7V—~ÐZq-öZzg%æFMÃZq-‚BnÅY+$¤/Zc*YñÂtŠzâVi}ÐZq-‚B7”ZDYè .91

SÆ�ÛtÅzz (4) )ÄÅzzÐ (3) ˆf!̧]ÅzzÐ (2) ƒZÅ'×ZØÅzzÐ (1)

³¤/ZxSzZáŸ»ziyi}6, 10 .92

98kg (4) 98N  (3) 9.8kg  (2) 9.8N (1)

³¤/ZxSzZáŸ»ziyi}Æ%œ/6,HƒÇ 15 .93

150N (4) # (3) 147kg (2) 147 N (1)

S‚g~»Ñ]~''''gSìX  .94

t (4) x (3) # (2) o (1)
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Âx~Z»ð S.I ziyÅ .95

³¤/Zxziy (4) wt (3) Kg   (2) EH (1)

100 kg wt = ........... .96

0.98 N (4) 1000 N (3) 9.800N (2) 980 N (a)

ƒÂZkÅSHƒÏX 196N Z¤/ËŸ»ziyi}6, .97

2kg (4) 1960kg (3) 0.20kg (2) 20kg (1)

³¤/ZxìÂeØ ZkÅSœ~6,XƒÏ 5 Z¤/Zq-!*wÅSi}6, .98

50 kg (4) 40000 kg (3) 5000kg (2) 5kg (1)

¡¦(gd~´ƒZ¿"ziãÃCk™@*ìYèz{ .99

(gp~ñ�ŠŸÃi}æ7™CìX (1)

(gp~ñ�Š™ÏÅqŠ~̧]ZyÅ̧]æÃÂZiy~gBbìX (2)

qŠ~̧]#ƒCìX (3)

(gd~ñ�Š¿~ZuZq7ƒ@*ìX (4)

Âx~Z»ðìX S.I ˆf!xÅ .100

(4) (3) (2) (1)

ˆf!xÅŠgHì? .101

(2) (1)

(4) (3)

''ƒÏX F Z¤/ŠzâVñVÆŠgxy»Ã,ŠzkH™Šc*YñÂZyÆŠgxy¿™äzZà̧] .102

F (4) (3) 2F (2) (1)

»Ñ]~ËŠzZ�xÆŠgxy0*ðYäzZà̧]æ»Z®g'''7ƒ@*ìX .103

ZyÅYVÆqÝ¢[6, (2) ZyÆŠgxyÆÃ,6, (1)

ˆf!x6, (4) ZyÅYVÆù·6, (c)

ZkãCŠ~̧]»**xeØ�(gzVÃÎg`ÆZ§ZsZLæZg~gÇƒñ�X .104

Z9Z7-̧‹æ (4) Eàð̧‹æ (3) ',¹jã¸]æ (2) ˆf!̧]æ (1)

Z#ËŸÃZz6,ÅY+$²Y@*ìÂˆf!̧] .105

w•Å‚~„¿™CìX (2) w•Å#³‚¿™CìX (1)

‰ŸZz6,Å§sw•™@*ì̂f!̧](,fìX (d) ƒÐ—̀6,#ƒYCìX (c)

ˆf!̧]Æ#³w•™gìŸÅZ•ðgëgHƒÏ²z{Z•ð—~Ãà@*ì? .106

2gh (4) (3) (2) # (1)
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¢aJ-n¤/äÆẐkÅgëgHƒÏ? 100 Zq-—aKÐZq-ßÃn²ŠHìX .107

98 m/s (4) 19.6 m/s (3) 44.2 m/s (2) 9.8 s/m (1)

]î}Ð”Z@*ìXqg]Å—~Ä¢aìX 4 Zq-—qg]Å¿ÐZq-ßÃn¤/Zä6,z{ß .108

¢a78.4 (4) ¢a156.8 (3) ¢a39.2 (2) ¢a19.6 (1)

ZuZq1zYf/i}#ƒCìX .109

i}Æ%œ/6, (4) R«g6, (3) ¨6, (2) âZ2Z6, (1)

ƒÂe0+6,ZuZ/zzYf/e0+HƒÇ? ¢a°U*6°U*6 10 ZuZq1zYf/i} .110

(4) (3) (2) (1)

Z¤/ËŸ»…/õJ™Š{Ã,#ƒÂŸ»ÜkyƒÇ .111

#c*#7 (4) t (3) #7 (2) # (1)

eö™@*ì (Spedometer) Zêz¢a .112

ÏCgëg (4) ÏCew (3) Zz‰ew (2) ew (1)

ú¢a°‚ÅewÐZLyÐæg@ÃŠzhDƒñMŠñ]~(ì±ÆÆyÐæg@»Ã, 4 Zq-±» .113

ú¢a 6 (4) ú¢a 4 (3) ú¢a 8 (2) ú¢a 2 (1)

ÃAÅeöÆnZEwƒäzZÑM! .114

Galvanometer (4) Odometer (3) Sonometr (2) Speedometer (1)

ú¢a°‚ÅûZggëgÐw™™g„ìZq-‚Ẑk»ZuZqƒÇ 40 Zq-»g .115

#ú¢a°‚ (4) ú¢a°‚ 30 (3) ú¢a°‚ 20 (2) ú¢a°‚ 40 (1)

Ã,Zzgz‰ÜÅF,®~ŸÃªCÙ™äzZÑâz‰ÜÆ"gÆ‚BáZi~ƒ@*ìÂŸ .116

ZewÐw•~ì (2) xewÐw•~ì (1)

â�~w•™g;ì (4) qªjy~ì (3)

gëgZzgz‰ÜÅF,®»gK)z~ƒÇ .117

Zy~ÐÃð7 (4) ŸÆÜkyÆ (3) ŸÆ…/õJ™Š{Ã,Æ (2) ŸÅewÆ (1)

¢aÆ¢zZáŠZ],{~w•™g;ìXŠz¤/Š/™äÆˆfg}»…/õJ™Š{Ã, 10 Zq-fg{ .118

(0)# (4) 20π (3) ¢a20 (2) ¢a40 (1)

J̀-™̂@*ìA$Zk»Üky A `Ð B J̀-™̂@*ìZzgzZ: B `Ð A¢a100 Zq-¿ .119

# (4) ¢a400 (3) ¢a200 (2) ¢a100 (1)

w•™gìŸÆaÜkyZzgÃAÆŠgxy°Š~Ú .120

åZq-Æ)z~c*Á (4) åZq-Ðic*Š{ (3) åZq-Æ)z~ (2) åZq-ÐÁ (1)
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Âx~ÑÄZŸ°ÅZ»ðìX S.I. .121

ÃðÌ7 (4) (3) (2) (1)

B@*ìX ______ âŠ{g‡mÆZq-åZPZicŠg»gz‰Ü .122

2 (4) êZg¬l (3) z‰ÜŠzgZy (2) ®Š (1)

ë�X ______ ~ZPZiÅlZgÃ second g‡mÆZq-U*6 .123

 Hertz (4) êZg¬l (3) z‰ÜŠzgZy (2) ®Š (1)

B@*ìX ______ Zq-ŸÆ£x~{m‚ÆÒpÐp~ .124

ew (4) gëg (3) Ã, (2) Üky (1)

BCìX ____ Zq-Z+8lZg�7)lZg(Zzg‚ŠzâVgBbìX .125

Z8q (4) ZuZq (3) Vector (2) Scalar (1)

8lZg»ZN[™z�ŠzuzVÐZìX .126

HŠH»x (4) ZuZq (3) gëg (2) Üky (1)

8lZg»ZN[™z�ŠzuzVÐZìX .127

ZuZq (4) gëg (3) Üky (2) Ã, (1)

B@*ìX ______distance Zq-Ÿ»Z»ðz‰Ü~…/õJ”{Ã, .128

¸] (4) ZuZq (3) Velocity gëg  (2) Speed ew (1)

B@*ìX ______displacement Zq-Ÿ»Z»ðz‰Ü~…/õJ”{Üky .129

Z8q (4) ZuZq (3) Velocity gëg  (2) Speed ew (1)

ë�X ______ Z¤/ËŸÅgëg~z‰ÜÆ‚BZŸ†ƒÂZ, .130

Z8q (4) ZuZq (3) Velocity gëg  (2) Speed ew (1)

ë�X _____ gw}Zø(Að FXi6,Zq-R,+Ågëg~’gó¶zZµƒCìXZkÃ .131

'×ZØ (4) ¸] (3) Z8q  (2) ZuZq (1)

fs~Ã́lZg�lZgìX .132

¸] (4) z‰Ü (3) îw (2) S (1)

fs~Ã́gëgÅ7ic*Š{ƒCìX .133

ƒ)z~� (4) 30 Km/hour (3) 200m/min (2) 10m/s (1)

Z¤/Ÿ»…/õJ™Š{Ã,z‰ÜÆgZ„pÐƒƒA$tŸw•™g;ìX .134

)ûZgZuZqÐ (4) ûZgZuZqÐ (3) ûZggëgÐ (2) #gëgÐ (1)

ÜkyXz‰ÜÆF,®ÐeyyÐqÝƒCìX .135

Z8qc*tZuZq (4) ZuZq (3) gëg (2) ew (1)
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)z~ìX 54 Km / hour gëg .136

30 m/s (4) 15 m/hr (3) 15 m/min (2) 15 m/s (1)

Zq-¿ŠzgJ-ÃŠäc¹MÃ,Šzh@*ìXYè .137

z{ZL]VÃ»g™**eLì (2) z{ZKÂZ**ð!*w(,J**eLì (1)

z{ZKŠzhÅ¤‰ÜC**eLì (4) z{Ãu§ŠqÝ™**eLì (3)

âŠ{Åz{{¤�ËŸÅqªjyc*qªw•Å'×ZØ™CìXZjë�X .138

ZuZq (4) g¥/ (3) §Š (2) ¸]æ (1)

§Š»ÃtZzģ]Å°pEHÆ¾ç~ñ�ŠìX .139

ˆf!ç (4) ŠZç (3) ŠzuZç (2) ªç (1)

aZ™@*ìX _______ ¸]~Zq-Z(ZW,ìX�Z�x~ .140

ZuZqZzgZ8q (4) tZuZqc*Z8q (3) ZuZq (2) §Š (1)

EHÆŠzu}çw•ÐÃ́)zZ]Z~.ÅYCìX .141

(4) (3)        (2) (1)

¸]ÅZ»ð¾‚bŠZVÆ**xÐ�gìX  .142

¾zZ^ (4) EH (3) ¯Ò5ÒðG (2) 0*ñ (1)

B@*ìX _____ ËŸÅSZzggëg»qÝ¢[ .143

£gZW, (4) Momentum £gw• (3) ZuZq (2) ¸] (1)

LLCÙ¿ÆnZq-gŠ¿ƒ@*ìX�ZkÆ)z~Zzg#³ƒ@*ìX¿ZzgggŠ¿ŠzZZ�x6,¿™D�óóX .144

çw•ìX EH»Ã̈K
ˆf!ç (4) ŠZç (3) ŠzuZç (2) ªç (1)

z{Çh~�EHÆŠ}çw•ÆZßw6,¿™CìX .145

gsÇh~ (4) gZ– (3) 0*ã»˜i (2) ƒZð˜i (1)

Zq-ŸÆ§ŠÅeöìX ______ .146

gëg (4) ZuZq (3) ¸] (2)S (1)

Z#ëº�ÂEH»Ã̈KçZEw™D�X .147

ˆf!ç (4) ŠZ (3) ŠzuZ (2) ª (1)

Z#Zq-Ÿ~ZuZqaZƒ@*ìÂ .148

tåi}6,¤/@*ì (2) åZkÅew~ZŸ†ƒ@*ì (1)

åZkÅgëg~ZŸ†ƒ@*ì (4) Zq-̧]åZk6,¿™Cì (3)
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Zq-̧]Zq-Ÿ6,¿™CìXZ¤/ëÃ̧]ZzgSÅ7¥xƒÂEH»ŠzuZçZEw™DƒñXëŸÅ .149

7ic¥x™Mh� (2) ew¥x™Mh� (1)

ZuZq¥x™Mh� (4) ziy¥x™Mh� (3)

EH]Z»ðìX .150

Impulse ŠrÅ (4) £gw•Å (3) ¸]Å (2) §ŠÅ (1)

Zq-ŸÅSZzgZk6,¿™äzZà̧]ÃŠzkH™Šc*YñÂZk»ZuZqƒYñÇX .151

Ãðp~7ƒÏ (4) egkH (3) Û (2) ŠzkH (1)

¤‰ÜÅŠzu~iZ»ðBCìX .152

)¤‰Ü (4) zZ^ (3) eZ+ (2) Zgv (1)

»x™äÅ&¢ABCìX .153

S (4) Zgï (3) ÂZ**ð (2) ¤‰Ü (1)

ƒÂ»xÅ7ƒÏX (Vertical) Z¤/̧]Å‚ZÌ! .154

zZ^ 10 (4) �w 20 (3) ¤/Zx 200 (2) # (1)

»Èƒ@*ìX F x S .155

'×ZØ (4) ¸] (3) »x (2) ÂZ**ð (1)

Ñbp£gw•gZ„pÐƒƒCìX .156

¬Z+™Š{̧]Æ (4) aZƒäzZàZuZqÆ (3) ŸÆ§Š (2) ŠrÆ (1)

Z~.HÏìXTÆp�X En Ergia ÃÑHÂ Energy ÂÂZ**ð .157

gëg (4) S (3) ¿c*»x (2) w• (1)

Æik,ZW,ÃðŸw•™@*ìXÂZÐë�X Force Z#̧] .158

ZuZq (4) ¸] (3) ¤‰Ü (2) »x (1)

ë�X _____ »x™äÅÑbÃ .159

ÂZ**ð (4) ¸] (3) ¤‰Ü (2) »x (1)

BCìX _____ w•ÅzzÐËŸ~�ÂZ**ð0*ðYCìz{ .160

¤‰Ü (4) »x (3) ÂZ**ð!*w (2) ÂZ**ð!*Á{ (1)

LLÂZ**ð:ÂaZÅY$ËìZzg:„+ÅY$ËìóóX .161

ˆf!ç (4) EH»ªç (3) ç’ñÂZ**ð (2) ç’ñâŠ{ (1)

ÅgëgÐw•™g;ìÂZkÅÂZ**ð!*w 10 m/s ì2 Kg Zq-ŸTÅS .162

5J (4) 20J (3) 1000J (2) 100J (1)
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_______ Z¤/ŸÅgëgÃŠzkH™Šc*YñÂÂZ**ð!*w .163

1/4 (4) Û (3) egkHZŸ† (2) ŠzkHZŸ† (1)

xgSìX ______ Zq-ŸÃZz6,ZYÑYñc*n²YñCÙŠzßgÂV~ZkÅ .164

¤‰Ü (4) ‚ (3) gëg (2) ÂZ**ð (1)

Zq-¤/DƒñŸÅ .165

ÂZ**ð!*Á{~ZŸ†ƒ@*ì (2) ÂZ**ð!*w~¶ƒCì (1)

Óx�Z!*]9� (4) ù¦ÂZ**ðxgSì (3)

Zq-ŸÃZz6,ÅY+$²ŠHX�i}6,zZ:W@*ìXA$ZkÅÂZ**ð!*Á{ZWF,+ƒÏX .166

²ŸnWg;ƒ (2) ²ŸZz6,Yg;ƒ (1)

²Ÿi}6,(Að FX!ƒ (4) ²ŸZWF,+—~6,ƒ (3)

= Zq-e*Æ0*ã~ñ�Š{ÂZ**ð .167

EàðÂZ**ð (4) FÂZ**ð (3) ÂZ**ð!*wc*w• (2) ÂZ**ð!*Á{ (1)

‡~âƒðg',Åezg~~0*ðYäzZàÂZ**ð .168

EàðÂZ**ð (4) FÂZ**ð (3) ÂZ**ð!*w (2) ÂZ**ð!*Á{ (1)

»g0ƒ@*ìX 98% Z(Ã́T~ .169

Coke (4) Anthracite (3) Bituminous (2) Lignite (1)

ðz@Æfg=�6ðZâY»gÅYC�X .170

tÓx (4) QŠJÐZzgö8 (3) ŠzZN (2) 3Š (1)

‡.Þ‰h+ÂZ**ðÆâ~. .171

tÓx (4) FÂZ**ð (3) 0*ãÅ¤‰Ü (2) ƒZðÂZ**ð (1)

ÂZ**ðÅ9�X ______ Ã́óðz@óZzgŠgC’ .172

ƒZÅ¤‰Ü (4) FÂZ**ð (3) **‡.Þ‰h+ (2) ‡.Þ‰h+ (1)

0*ðYCìX ____ Zq-—Šg|#ÅaKÐ¤/g„ìÂZk~ÂZ**ð .173

¤‰Ü (4) ¸] (3) ÂZ**ð!*Á{ (2) ÂZ**ð!*w (1)

ÐZK¼Z»g™D�X _____ 7Š} .174

"5¿.ç EGHc* (4) ‹t (3) F,I (2) Ã¦F,I (1)

Æp%Æ�X Oleum Zzg  ÆpLL"yóó petra ¾i!*y~ .175

Z¤ß~ (4) Zôm,~ (3) ÑH (2) -**ã (1)

)z~ƒ@*ìX Radian Zq- .176

ÃðÌ7 (4) ŠzâV 2 Zzg 1 (3) (2) (1)
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»gÃÈvu6,™̂äÆnţ]¢zg~ìX .177

ÃðÌ7 (4) ŠzâV (3) %œ/¤/m, (2) %œ/� (1)

= i}ÅiZzc*ðgëg .178

(4) (3) (2) (1)

B@*ìX z‰ÜŠzgZVìÂ T Z¤/ .179

Óx (4) ®Š (3) %œ/� (2) %œ/¤/m, (1)

Šzg~w•ÅVB .180

 3 Zzg 2 (4) ZPZi~w• (3) ŠZ],z~w• (2) éw• (1)

Z+w•�Zq-„gZ56,z‰ÜÆ)z~z²V~ŠCÙZðYCìX .181

Zy~ÐÃð7 (4) ZÙàw• (3) éw• (2) Šzg~w• (1)

Šzg~w•~Z¤/Ãðfg{Zq-„gZ56,WÐúw•Z:xŠêìX .182

None (4) ZPZi~w• (3) ŠZ],z~w• (2) éw• (1)

ZPZi~w•ÅVB .183

tÓx (4) ',¹ïFñã (3) gi+-ñã (2)  Š-ZgÅ{~»HzÝ (1)

»ù·ìX ______ ‚Š{g‡mÅ]ÂZ**ð .184

None (4) 2,1 ŠzâV (3) ÂZ**ð!*1• (2) ÂZ**ð!*Á{ (1)

_______ ‚Š{g‡mÅ]}éÂZ**ð .185

None (4) x (3) nì (2) (,fì (1)

Å{¤ SHM .186

Óx (4)  êZg¬lxgLì (3)  ®ŠxgLì (2) z‰ÜŠzgZyxgLì (1)

k̂Æ�CÙzV~Ã:WäzZàw•Ã́ìX .187

gëg (4) ŠZ],z~w• (3) ZPZi~w• (2) éw• (1)

îwzZá‚Š{g‡mŠzgZyHƒ@*ìX 100cm .188

]9.8 (4) ]2.5 (3) ]2 (2) ]1 (1)

Šg»gƒÏX (Centripetal force) ûZgŠZk,z~w•~Z¤/Û¢ÃŠzkH™Šc*YñÂZkÅ%œ/�̧] .189

¬Ðegt (4) ¬ÐŠzt (3) ¬ÐÛ (2) kHic*Š{ 1/4 ¬Ð (1)
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KEY ����ZZZZ!!!!****]]]]
1-1 2-2 3-2 4-1 5-2 6-2 7-1 8-1 9-2 10-1

11-1 12-2 13-3 14-1 15-2 16-3 17-1 18-4 19-1 20-1

21-3 22-1 23-3 24-3 25-2 26-4 27-1 28-2 29-2 30-2

31-1 32-3 33-4 34-2 35-3 36-2 37-2 38-2 39-1 40-3

41-1 42-3 43-3 44-4 45-1 46-2 47-2 48-2 49-3 50-4

51-1 52-2 53-3 54-3 55-4 56-4 57-3 58-3 59-3 60-4

61-2 62-1 63-3 64-3 65-1 66-1 67-2 68-3 69-2 70-3

71-2 72-4 73-2 74-3 75-3 76-1 77-2 78-3 79-3 80-4

81-4 82-3 83-1 84-2 85-3 86-3 87-1 88-2 89-1 90-3

91-3 92-3 93-1 94-1 95-1 96-1 97-3 98-1 99-1 100-1

101-3 102-1 103-1 104-1 105-2 106-4 107-4 108-1 109-3 110-1

111-3 112-1 113-3 114-4 115-3 116-3 117-3 118-4 119-4 120-2

121-4 122-2 123-1 124-1 125-2 126-4 127-1 128-1 129-2 130-3

131-2 132-4 133-1 134-3 135-4 136-1 137-3 138-2 139-3 140-4

141-1 142-3 143-3 144-3 145-3 146-1 147-3 148-4 149-4 150-4

151-4 152-4 153-2 154-1 155-2 156-3 157-2 158-1 159-2 160-2

161-2 162-1 163-2 164-1 165-3 166-3 167-1 168-1 169-3 170-4

171-4 172-2 173-1 174-1 175-3 176-3 177-1 178-2 179-3 180-4

181-1 182-3 183-4 184-3 185-3 186-4 187-2 188-2 189-2
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ïïïïÞÞÞÞZZZZzzzzgggg'''',,,,tttt .5

ïÞ
(¹Y@*ìX Magnetic Material Z7ïFZâY) z{ZâYÎïtZK§sæ™@*ìX �

(¹Y@*ìX Non Magnetic Material z{ZâYÎïtZK§sæ7™@*Z7)ïFZâY) �

sqïtZLMy~uzVÐic*Š{lZg~ßìÆ',Zg}Ãæ™@*ì/ÚïtÆŠgxã{ÆX �

sqïtÆŠzu}ƒD�X~æ™äÅ&¢AŠzu}”VÐic*Š{ƒCìX �

(ë�X Pole ZyuzVÃïtÆÚ) �

ïtåÑÆäO†&éEO4V6,„I@*ìX �

x@}~göGƒñz»uZÑwÃÌŠîñÇXZku}Ãït»ÑàÚ¹Y@*ìX �

ŠzuZuZ�†[ÅY+$¶K0+„™@*ìQku}Ãït»†!Ú¹Y@*ìX �

(¹Y@*ìX Directional Property ïtÅZkS¤Ã�S¤) �

ZÏS¤ÃëïFÚú¯ä~ZEw™D�X �

Úú¬xîg6,Zq-gN*‚e/ƒ@*ìT»Zz6,~zjÐe.gLìX �

Zq-ïFÎðe"ÆZ0+g"g6,Zk§bg¿YCì�z{/M‚ãMiZŠZ:îg6,x̃nX �

Úú~Zq-eZLÎƒ@*ìT6,4VÅ¶K0+„ƒCìX �

Ë£x6,ÚúÃgÄ™øDpZé‚Ã¥xHYYìX �

ÚúÅÎðÑÆä O†&éEO4VÃŠîCìX �

¬xîg6,ÑàÚÅ¶K0+„™äzZàïFÎð6,Ãðg8-ÎŠc*Y@*ìX �

Zk§bëÚúÆfg=Qk£x6,ÑwZzg†[Å4VÅ¶K0+„™Mh�X �

ZyŠzâVÆŠgxyætZzgf[ÅÌ¶K0+„™Mh�X �

ÚúÃ4VÅ¶K0+„¥x™äÆnZEw™D�X �

ÚúÃic*Š{F,ƒZð˜izVZzgd~˜izV~ZEw™D�X �

Zk§bNhzV6,mJð™äzZáZzḡY�ZyZL‚BÚúgnp�@*�z{**¥x£x6,gZ3†y:0*NX �

ÚúÃZzgïtÃZq-Šzu}ÆŒÛd$:gOX �

x/ÚZq-Šzu}ÃŠ«™D�Zzg)x/Zq-Šzu}Ãæ™D�X �

i}ïFS¤gBbìX �

sqït»Zq-Úæ™@*ìZzgŠzuZÚŠ«™@*ìÂëÈMh��tïtìX Z¤/ïF—Ã �

Zk§bZq-—�sqïtÆŠzâVÚæ™CìpŠ«7™CÂëÈMh��tïtÂ7ì �

pïF—ìX
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Z¤/Ë—Ãïtæ™@*ìZzg:„Š«™@*ìÂA$ëÈMh��:ÂtïtìZzg:ïF—ìX �

(Magnetic Induction ïFZâY»ŒÛd$~ñ�ŠïtÆfg=ïFS¤ÃqÝ™**ïFZâ!) �

B@*ìX
ïFZâ!Æ:Ĺ6�gït¿™g„ìX �

(ŠgCïtìX Load Stone ßeZ:y) �

ïtZªVÆƒD�‰sqïtó{Ëïtz){X �

(¹„¤!gïtìX Neadymium qw„~¥xƒZ�LL*eZðçóó) �

Zq-Ši-**yÆ‚0ZyMg:käkB~ŠÔ6,ì0*äÆnßeZZ:y)ŠgCït(Ã˜iÐ! �

ï%ÆnZEwH@*�˜iez[YñX
‰³Z**]ÆâCÙYâgzVÆùÐ@*gc*ŠJ]Ãï%Ænït»ZEw™D�X �

Î‚wÐIì5bäÚúÃZEwHX �

ïïïïƒƒƒƒ4444iiiiïïïï GGGGGGGGZZZZzzzzgggg'''',,,,¹¹¹¹ïïïïƒƒƒƒ4444iiiiïïïï GGGGGGGG
(¹Y@*ìXCÙïtÆ Pole z{u}˜V6,ïtÅæ¸]ZWF,+ƒït»Ú) ïïïïttttÆÆÆÆÚÚÚÚ:::: �

ŠzÚƒD�Zq-ÑwZzgŠzuZ†[
'''',,,,¹¹¹¹ïïïïttttÆÆÆÆZZZZEEEEÑÑÑÑ]]]]:::: �

',¹ïtÃ',¹ñR,ó5yózZÚáz){X (1)
',¹ïtÃ',¹p~ZEwHY@*ìX (2)

‚âyÃZVäÆnÌZEw™D�X Scrap ',¹ïtÃßìÆ(,} (3)
i¿V~ÃƒñßìÅ6,izVÃï%ÆnZEw™D�X Surgeons (4)

8¯yó8zn,yó8¤/Zxógi+-óÑzeZ$z){X (5)
ØV~¸g~ZziZyZVäÆn™ß~X (6)

ïïïïttttÆÆÆÆZZZZEEEEÑÑÑÑ]]]]:::: �

ïFÚú~‚¥x™äÆnX /
geñÆŠzgZi}~ŠgzZi}ÃƒZÈgppÆnX /

Zzg',¹ñR,k~X Computers ïtÃ(,} Ceramic /
~Dynamos ',¹ /

[âV~ïtÃYŠƒ~ZW,Š3äÆnZEwHY@*ìX /
R,+~ïtŠ«ÃZEw™Æ`c*Y@*ìX Maglev /

(�ïtÆZßw6,»x™@*ìóZK̈ãZ0+gzãZ¡IYÅ@ Magnetic Resonance Imaging) MRI /
‚i~ÆnZEwHY@*ìTÐFg-VÅ¶K0+„ƒCìX
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(Demagnetising a Magnet) ttttïïïïÞÞÞÞ �

ïtÅæÅ{¤»ƒYCìZ#ë
ZkÃucƒäJ-¤/x™D�X (1)
Zq-{m—~ÐF!*gn¤/Zä6,X (2)

‰h}ÐFŠi¢[Îä6,X (3)
ïtÃZ#xËÚÆ‚Bg3Y@*ì (4)

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ŠgCïtì .1

Ferromagnet (4) Heamatite (3) Load Stone (2) Magnet Stone (1)
¾äŠgCïtÃŠgc*ÄH .2

Coulomb (4) Tesla (3) Magnus (2) Waber (1)
»Z0+gzãÚ Ring Magnet .3

(í¹7YY 4) (®~ 3) (†!Ú 2) (ÑàÚ 1)
»ÛzãÚ Ring Magnet .4

(íÑà†! 4) (®~ 3) (†! 2) (Ñà 1)
sqïtÃMiZŠZ:îg6,\dc*YñÂtåÑi†6„I@*ìXïtÅZk{¤Ã''¹Y@*ì  .5

North pole South pole Property (2) Pole Property (1)
Magnetic Property (í 4) Direction Property (3)

ÚúÃic*Š{F,¹VZEw™D�X .6

((,~(,~Ñg-V~ 2) (ñR,Çh-V~ 1)
(íÜs1[~ 4) (ƒZð˜izVZzgd~˜izV~ 3)

NhzV6,mJð™äzZáZzḡY�ZyZkM!ÃZL‚Bgnp�Yèz{**¥x£x6,gZ3†y:0*NX .7

(í!*Šú 4) (Úú 3) (gZ{ú 2) (gZ3ú 1)
x/ÚZq-Šzu}ÃŠ«™D�Zzg)xËÚZq-Šzu}Ã''™D� .8

(Zy~ÐÃð7 4) (¹7YY 3) (Š« 2) (æ 1)
Å§b»x™Cì _____  i}Ì .9

({Åwït 4) (sqït 3) (IŠZgït 2) (ŠZ],z~ït 1)
Zq-scïtÃŠJÐÅæŠÐMiZŠZ:\dä6,z{scït»ÑàÚi}Æ .10

(ZÌ6ƒ@*ì 4) (ÀŠzZgƒ@*ì 3) (ÑàÅ§sƒ@*ì 2) (†!Å§sƒ@*ì 1)
ïtÐ!ÆïƒÆŠzgZy .11

(åïtÃZq-„‚~w•Šbe’ 2) (ïtÃ!6,p[:e’ 1)
(íïtngÄ™!Ãg¥/**e’ 4) (LÑàÚÐg¥/**e’Q†!ÚÐ 3)

367CEDM / TET 2024 Paper II / Physical Science



ïFZâY»ŒÛd$~ñ�ŠïtÆfg=ïFS:]ÃqÝ™**'B@*ìX .12

(íyZy 4) (ïFZâ! 3) (ïFÓf 2) (ïFÚ 1)
KEY qç]e^l

1-2 2-2 3-3 4-1 5-3 6-3 7-3 8-1 9-3 10-1

11-1 12-3

'''',,,,ttttggggzzzzZZZZVVVV
‚‚‚‚ŠŠŠŠ{{{{'''',,,,¹¹¹¹ŠŠŠŠzzzzgggg

',¹{:Zq-ŠJCZ2Zãpw6,Œƒ@*ìXT~Pziã6ðZâY½~ƒðƒC�X Cell �

ZyZâYÆŠgxyZq-»g0Åsc0*ðYCìX �

Zk»Zq-uZËŠg!*CÙ�ƒ@*ìT6,ŠJCI8ÐƒCìX �

tÓxZâYŠJCZ2Zãpw~ÈÅYCìX �

(´‘0*ðYC��',¹−ÆµZzgt¢‹3ð
G

EVÃªCÙ™D�X - (Zzgt) + ',¹−6,µ) �

jã',¹Šgc*ÄHX  (C-624-546 BCEC -**ã\V
(Ÿ5Òø
G

GZzg
!5Ò54ø GHEä) �

Ë',¹{:ÆŠzâVuzVÃM:~@*gÐ:�h,X �

¢ÆZ0+gZq-Z48-ú@*g@*ÆÆŠzâV@*gzVÐa~ƒCì&LL#$43ïGEH)!*gq-g6(¹Y@*ìX �

#$43ïGEGÐgzÝÇìX �

(ªMŠòåTäÂ',¹gz»ZEwHt&å�w•™Dƒñ 1544-1603 Zôm,~‚0Zyz@ç^) �

(wÐ',¹gzaZƒCìX
Zq-',¹Šzg~Zq-',¹−)',¹JZY(Zq-¢ZzgZ‰à@*g0*ñYD�X �

',¹Šzg~',¹gz»·ƒµÚÐtÚÅY+$ƒ@*ìX �

',¹Šzg',¹−Zzg',¹ÚÆŠgxy',¹gzÆ·ƒÆnZq-ågZ3�ÛZë™@*ìX �

yzV~ñ�Š',¹¢~ZÏ§b»Šzg0*c*Y@*ìXT~Šz@*g¢ÆŠz¢‹3ð
G

EVÐa}gT�X �

Z#ÎóMyHY@*ìÂŠzgåƒ™',¹gz̃ìZzg¢gz×ƒ@*ìX �

'×h+Š!*]GZzgŠzwÅ',¹!*gzVÃµZzgt»**xŠc*X (ä 1706-1790 Z%O6,Ú̀²‚0ZyRð�Û"1¹Òè GEE) �

Z#¢»E4I^YñÂ',¹gzÆ*gä»gZ3{ƒYñÇ®Z',¹gz»·ƒZq-ÚÐŠzu}ÚÅ �

(ƒY**ë�X Fused ZkÃë¢»Ai) Y+$7ƒ0*ñÇX
ÎóMy™äÐ',¹Šzg~',¹gz̃ìX �

(ë�X Current Ë',¹!*g~ÕzZà',¹gzÃ',t) �

(äŠzŠJC•zVÃZq-%Š{�uÆcÃéHTÐZk~ 1737-1798 Z¤ß~§»]ŠZVßv2Zã) �

w•MðXZzgŒ�YâgzVÆŸ~',¹gz»gƒCìX
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(äZq-',¹@*gÆŒÛd$ákg3ZzgŠgc*ÄH�',¹gz 1777-1851 ¢]ŠZV;÷™VZzgS) Danish �

Ðït¯c*YYìX
(BCìX Conductor Z+ZâYXÐ',¹gz*g$Ëì',¹ñÝ) �

(BC�X Insulater Z+ZâYXÐ',¹gz7*g$ËLL',¹)ñÝóóc*LLqbóó) �

(Zq-Zôm,6YZzg¢]ŠZVä«',¹ñR,ZXŠÅX 1791-1867 â¡9Ze}) �

Zi+DZKi0+Ï~Zq-DÙZgÐic*Š{5ZXŠZ]»ñZ#¯X �

«!*gZkä',tÃZq-ŠJ§úÞö&4-ê
HGEÆ@*gÐ*ZgZX �

ZkäŠ¬�@*g¤/xƒä6,gzÝaZƒCZzgP„]Æ@̂*gVŠHX �

ZkäÎ™�Z¤/@*gÆZ§Zs0*ðYäzZàƒZ:ƒÂt@*gZÚ¢~:PX �

¢ Light Emiting diode LED Zq- �

−ÆZ0+gzã{~0*ñYäzZá6ðâŠ}Zq-Šzu}Ð¬ï™Dƒñ',¹ÂZ**ðaZ™D�X �

ìX È{:i7-ŠJ]Ð¶ƒñZq-pw6,Œƒ@*ì�tu}Æîg6,»x™@*ì�pwÆz‰~0*c*Y@* �

»g0)¤/ZÃ"3ï JGH(ÅscT6,ŠJCJƒ@*ì�gµu}»»xZ�xŠêìX �

»g0ÅscÆZ§Zs»g0ÆfgZ]ZzgZñ4³gZà»Mö{g3Y@*ìZzg−ÃZz6,~Y+$ÐÈ™Šc*Y@*ìX �

È{:ËÌ',¹Šzg~ºmz‰ÜJ-„',¹gz�ÛZë™YìX �

Zk~ñ�Š6ðZâY»ƒäÅzzÐZkÅ',¹&¢A»ƒYCìX �

ëŠz!*g{Zk',¹{äÃZEw7™MhX �

B@*ìX Circiut Diagram Z(',¹Šzg�´áVÆfg=ªCÙHY@*ì �

',¹Šzg~ŠZ[JÃËÌ£x6,Îc*YYìX �

Z¤/ÎóMyƒÂ',¹ŠzgB@*ìX �

Z#ÎóMsƒÂ',¹Šzg**åƒ@*ìZzgtî',¹ŠzgB@*ìX �

Zkz‰Ü',¹ŠzgÆËÌz~',¹gz7˜X �

ëŸŠzg~',¹gzZq-„gZ5Ð*g$ËìX �

Óx',¹MáZÏgZ5~a}ƒñƒD�X �

Z¤/Zy~ÃðZq-M!ÃïwŠc*Yñc*Ãðz**»g{ƒYñÂ',¹Šzg**åƒY@*ìX �

Zk~Ð',¹gz7*g$ËX �

ëáZi~Šzg~',¹gz*gäÆnZq-Ðic*Š{gZ50*ñYD�X �

ZkŠzg~CÙ¢Zq-ZµgZ56,F,KMŠc*Y@*ìT~Ð',¹gz*g$ËìX �

(¤/xƒY@*ìX Filament ',¹gzÆ*gäÐ¢~ñ�Š¢5Ð.3ï
E

GEH) �

',¹Z,~ó',¹Ã°Zzg',¹‘»x@{HYñX �
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(0*c*Y@*ìX Coil ZyÓx',¹MÑ]~**Mzx»¯ƒZZq-|) �

ZkÃ̂Qk',¹Má»¡Í-.3ï
E

GEH¹Y@*ìX �

Zy',¹MÑ]ÃMyHY@*ìX �

Zy~ñ�Š¡Í-.3ï
E

GEHucZzg¤/xƒ™wZg]{g`™D�X �

@*gÐ{g`ƒäzZàwZg]ÅlZg»Z®gZk@*gu}âŠ}óîwZzgñN*ð6,ƒ@*ìX �

ZÏnZ¢zg]ÅŠÆnZâŠzVîwZzgñN*ðzZá@*gZEwGYD�X �

',¹Šzg~ZEwƒäzZá@*g¬xîg6,¤/x7ƒD�X �

',¹¢Æ¡Í-.3ï
E

GEHÃic*Š{ŠJ-¤/x™ä6,z{¾�ZzggzÝ{g`™D�X �

Z#Ë@*gÐ',¹gz*gCìÂz{¤/xƒY@*ìX �

',¹¢Å(jgÂk[ÑQ»ZEw™DƒñëðÃŸùƒäÐgzuMh�X �

²)45½ï FGHjgÂÉÃZEw™äÐðÃŸùƒäÐgzuMh�X CFL �

tËÌ¬x¢Æƒ®gk~ÎñYMh�X �

Z»¶KyZkÅsäÃªCÙ™@*ìX ISI –6,ñ�Š �

Z¤/Ë',¹Šzg~¢zg]Ðic*Š{',¹gz*gCìÂ',¹Mác*@*g¤/xƒ™Zy~MvµYCìX �

gzuåxÆnZq-™õM!LLAióóÃ',¹Šzg~ZEwHY@*ì�ëŸF,šM~aZƒ@*ìX �

(Ð»gHY@*ì�¢¤/xƒ™£Y@*ìX Alloy Ai@*g»Zq-gN*„Zƒ@*ìtZq-{m½]) �

Z¤/',¹Šzg~',¹gzic*Š{ƒYñÂAi¤/xƒ™àìX �

TÅzzÐ',¹Šzg{ƒY@*ìZzgpŠÐ',¹gz»·ƒÈƒY@*ìX �

t¿',¹gzÆic*Š{·ƒÅzzÐ',¹MÑ]ÃWÐôpg‚rìX �

»ZEwHYg;ìX MCB M`ÀAiÅ( �

Z,Îó��',¹Šzg~¢zg]Ðic*Š{ðÆ·ƒ6,pŠÐÈƒYD�XŠz!*g{My™ä6,',¹Šzgåƒ™',¹ �

gzÕ@ìX
ƒYìX Reset »ÃZ+{tì�tpŠÐc*øg~pZéÆ_. MCB AiÅ/Ú �

»¶Ky¢zgŠBX ISI yh+Dz‰Ü MCB Z#�AiZq-%ûVYä6,ZÐps™**7,@*ìX �

ZÒøg}yzVZzgZjw~ZEwÅYäzZà',¹gz�ŠwgzBCìX �

t�Šw',¹gz0*zgZ°VZzgf~Z°VÆfg=�ÛZëÅYCìX �

(0*c*Y@*ìX Display ].h+¢ak~é§i»e_5Ñõ F) �

¢Å¤‰ÜzZá~ÅYCìXZ¤/zZáic*Š{ƒÂ¢ÅgzÝÌic*Š{ƒÏZzgic*Š{ðÜsƒÏX �

zZFÆ)z~ƒ@*ìX 1000(KW Zq-³zZ^) �

(c*Zq--.$ðZEw™@*ìX KW-h Zq-³zZ^»Z¤/Ãð',¹M!Zq-]J-ZEwƒ@*ìXÂz{Zq-³zZ^‚) �

Z¤/tŠz[RVJ-ZEwƒÂŠz-.$ðZEw™@*ìX �
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â¡9Ze}äx@{H�Zq-ïtÃËˆÆZ§Zsw•Š¶ÐZk~',¹gzaZƒCìX �

Y~Zkäª',¹¾ñc*eZ#-.ð JEZXŠHX 1831 ZkQßwÃZEw™Dƒñ �

ZkÆ´z{ZkäR,Z$i¨é
EEg%ÌZXŠHX �

Electroplating '''',,,,¹¹¹¹����»»»»gggg~~~~
Zq-ŠJC—6,Šzu~ŠJC—Åµc*�0*c*Y@*ìX �

',¹�»g~',t0*æÏÆfg=eìX �

4µÃ)äÆnqgzfsq,¢zg~ìX �

T—6,�»g~™**ìZkÅR6,=ƒð7ƒ**e’X (1)
ZkÅR7Šg~ƒ**e’@*�Zk6,¦ƒäzZàŠJ]xîg6,WYñX (2)

4µ)äÆn',t0*æÏ»Zg‚i',ŒÛZggOX (3)
Óx¿ÆŠzgZy',¹gz»*gûZgƒX (4)

����»»»»gggg~~~~ÆÆÆÆZZZZEEEEÑÑÑÑ]]]]
ØV~(,}eä6,',¹�»g~Æfg=ÁËŠJ]6,ic*Š{ËŠJ]Å6,])ðYCìX†ßìÅZâY �

)�c~0*ðYäzZàgî"$ZzgMxÐ¢i8-MßŠƒYC�(6,–Dc*™zçÐ�»g~ÅYCìX�
ŠJ]Ãi8-•ÐôpgBbìXZÒ0VÆ6,izV6,™zçÅ�»g~ÅYCì@*�i8-ÐôpgppÆ‚B
‚BZkÅ®~ÌZŸ†ìX

‰Zz‡]yZ[z6,izVÅŠg\oÆnÌ',¹�»g~ÅYCìXZkßg]~ñizVŠJ]óXƒñ �

6,izV6,mJðYCìX
',¹�»g~MgZöZzg'×+»g~ÆnÌÅYCìX†Ãð@*=c*ZkÅMölÐµƒðZâY‰3äÅö» �

‚ây)',@óWc*Vó?óq~ó»Œ(ZzgMgZöÆ‚ây6,e0+~c*ÎäÅµmJðYCìX
Z#ßì6,–DÅ�»g~ÅYCìA$ti8-ÐôpgLìZkn–DÅ�»g~HƒZß;øVZzgMIñ!*L �

Å»g~~ZEwHY@*ìX
MMMM����ZZZZ!!!!ÎÎÎÎZZZZÑÑÑÑ]]]]

'''',,,,¹¹¹¹ÆÆÆÆ6666ððððZZZZWWWW,,,,ZZZZ]]]]
È{ä~ñ�Š6ðâŠ}Zq-Šzu}Ð¬ï™D� .1

(Mð6ðÂZ**ð 4) (',¹ÂZ**ð 3) (§CÂZ**ð 2) (}éÂZ**ð 1)
È{ä~tuZƒ@*ì .2

(i7-Ð¯Ûzãpw 2) (»g0Ð¯Ûzãpw 1)
(ßìÐ¯Ûzãpw 4) (¤/ZÃ"3ï JGHÐ¯Ûzãpw 3)

È{ä~¤/ZÃ"3ï JGHÅsc6,Zq-Jƒ@*ì� .3

(t)»g™Šƒ@*ì 4) (�g®~uZ»x™@*ì 3) (µuZ»x™@*ì 2) (�gtuZ»x™@*ì 1)
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»g0ÅscÆZ§Zsƒ@*ì .4

(Zñ4;àgzM‚à»`s 4)     (i7-»`s 3) (Zñ4³gZà»Mö{ 2) (»g0»`s 1)
»g0ÅscÆZ§Zsƒ@*ì»g0»`sZzg .5

(Zñ4;àgzM‚à»`s 4)     (i7-»`s 3) (Zñ4³gZà»° 2) (»g0»`s 1)
È−Ã¾Y+$ÐÈHYYìX .6

(ŠzâVY+$Ð 4 (Zz6,~Y+$) 3) (YÑ 2) (¬Y+$ 1)
È{:~',¹&¢A“»ƒYCìX .7

(pw¹ƒYä6, 2) (»g0ÅscÉYä6, 1)
(6ðZâY»ƒYä6, 4) ŠzâV (2) Zzg  (1) (3)

(Switch ',¹Šzg~ŠZ[J) .8

(Üs¢Zzgtu}ÆŠgxyÎc*YYìX 2) (Üs¢Zzgµu}ÆŠgxyÎc*YYì 1)
ŠzâV (2) Zzg  (1) (4) (ËÌ£x6,Îc*YYì 3)

ÎóMyƒÂ',¹Šzg .9

ŠzâV (2) Zzg  (1) (4 (¹7YY) 3) (ÈƒÇ 2) (îƒÇ 1)
(4) È',¹Šzg .10

(ÒR,~Ætu}Ð¢6,åƒ@*ì 2) (ÒR,~Ætu}Ðµu}6,åƒ@*ì 1)
(ÒR,~Æµu}Ðtu}J-åƒ@*ì 4) (ÒR,~Æµu}ÐÎó6,åƒ@*ì 3)

',¹Šzg~',¹gz .11

(xîg6,˜gSì 2) (}ic*Š{}Á˜ì 1)
(¹7YYì 4) (7˜ 3)

ÎóMsƒÂ',¹Šzg .12

ŠzâV (2) Zzg  (1) (4) (',¹gz7˜ 3) (î 2) (È 1)
ëŸ',¹Šzg~',¹gzZq-„gZ5Ð*g$ËìXÓx',¹MáZkgZ5~a}ƒñƒD�XZ¤/Zy .13

~ÃðM!ÃïwŠc*Yñc*Ãðz**»g{ƒYñÂ
(**åƒ@*ì 2) (',¹Šzgåƒ@*ì 1)
(',¹gz̃ì 4) (',¹Šzg»ëŸ�hÐÃðm7ì 3)

e’ Æeg¢yh+}XZy~Ðz{�g**V$¢£ZEw™** 100w óZzg 60wó40wó15w æW,ä!*nKM .14

100w(4) 60w (3) 40w(2) 15w(1)
z{M!�Ë',¹ŠzgÃÅ%ZzgÈ™ä~ZEwHY@*ìX  .15

(Ai 4) (Îó 3) (È{: 2) (',¹¢ 1)
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øDfs~ÐÃy‚M!gzÝÆJZYÆîg6,ZEwHY@*ìX  .16

(×– 4) (gZõÃ™ 3) (',¹ˆ 2) (î&Ô.ç FG 1)
',¹Šzg~ZEwƒäzZÑ™õM! .17

(Ai 4) (Îó 3) (È{: 2) (',¹¢ 1)
¢ÆëŸ�h~Z¤/¢**»g{ƒY@*ìÂŠv¢YVÈƒYD� .18

(',¹ŠzgÈƒY@*ì 2) (',¹ŠzgÈîƒY@*ì 1)
(',¹Šzg~¢gz×ƒ@*ì 4) (',¹ŠzgáZi~ƒY@*ì 3)

',¹Èqª~ .19

(2) (1)

(4) (3)

Å'×h+ÒR,~�h@*ìÂqÝ 1.5v ÅÒR,~�h@*ìẐiZVZkÆáZi~ 3v Zq-¤̈D‚Š{',¹Šzg~Zq- .20

ƒäzZÑzzÉ4-÷
HGE

2.25v (4) 1.5v (3) 4.5v (2) 3v (1)
¢ÃáZi~�hä6,gzÝÅæ]~ .21

(7VgSìBp~7MC 2) (ZŸ†ƒ@*ì 1)
. (L¶MCìZzgLZŸ†ƒ@*ì 4) (Ãðp~7ƒ@* 3)

¢ÃëŸ�hä6,¢ÅgzÝÅæ]~ .22

(¹7YY 4) (Ãðp~7ƒC 3) (¶MCì 2) (ZŸ†ƒ@*ì 1)
&È{âVÃ1ŠHZzgZ7ëáZi~�hZŠHXZyÃ¢Ð�hZŠHÂ¢gz×ƒZXẐiZV&È{âV~Ð .23

Zq-È{:ÃïwŠc*ŠHÂ¢~gzÝÅu]~
(¶MñÏ 2) (ZŸ†ƒÇ 1)
(¢gz×7ƒÇ 4) (Ãð�Ût7MñÇ¢¬Å§bgz×ƒÇ 3)

ëŸF,KMÃ¹V6,ZEwHY@*ì .24

(yzVÆ',¹MÑ]Ã�häÆn 2) ((áŠ-VZzgŠv»gd$~gz0V™äÆn 1)
ŠzâV (3) Zzg  (1) (4) (AiÆ£x6, 3)

Z#',¹{âVÃëŸF,KM~�hZY@*ìÂ¢ic*Š{gz×ƒ@*ìXYV .25

(zz
É4-

÷
HGE~¶MCì 2) (zz

É4-
÷
HGE~ZŸ†ƒ@*ì 1)

(Zy~ÐÃð7 4) (',¹{âVÅZÐZŠ~̧]~ZŸ†ƒ@*ì 3)

',t¢~ZEwƒäzZÑ#4Zk—»¯ƒ@*ì .26

(
"5½h4è
HEYHE 4) (ö&4-ê

HGE 3) (@*= 2) (**Mzx 1)
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',¹Z,~ó',¹Ã™Zzg',¹‘~ZEwƒäzZÑ',¹|c*#4Zk—»¯ƒ@*ìX .27

(
"5½h4è
HEYHE 4) (ß; 3) (Z',u 2) (**Mzx 1)

',¹MÑ]ÃMyHY@*ìÂZy~ñ�Š#4ucZzg¤/xƒ™{g`™@*ì .28

(’ 4) (wZg] 3) (ÂZ**ð 2) (0*ã 1)
Ë@*gÐ{g`ƒäzZàwZg]ÅlZg»Z®gZk@*gÆâŠ}óîwZzgñN*ð6,ƒ@*ìXtÒy .29

(ßì 2) (9ì 1)
(ñN*ðZzgîw6,ƒ@*ìâŠ}6,7 4) (âŠ}Zzgîw6,ƒ@*ìñN*ð6,7ƒ@* 3)

',¹Šzg~ZEwƒäzZá@*g¬xîg6, .30

(¤/x7ƒD 2) (¤/xƒYD� 1)
(¹7YY 4) (qbÅzzÐ¤/x7ƒD 3)

',¹¢Æ#4Ãic*Š{ŠJ-¤/x™ä6,z{¾�Zzg{g`™D� .31

(¹7YY 4) (’ 3) (gzÝZzgwZg] 2) (gzÝ 1)
Z##4@*gÐ',¹gz*gCìÂz{ .32

(qbƒY@*ì 4) (Ãðp~7MC 3) (uŠƒY@*ì 2) (¤/xƒY@*ì 1)
',t¢ÆOñZk¢ÃZEw™ÆëðÃŸùƒäÐgzuMh� .33

CFL (4) (ìX 3) (%Yg~ 2) (Îe* 1)
ìÂM\¾ÃgzÝÆnZEw™**I™,Ð LED Zzg CFL Z¤/M\Æ0*k .34

LED (4) CFLS (Üs 3) LED Zzg CFLS (2) CFL (1)
Ai@*g»Zq-gN*•Zƒ@*ì�{m''Ð»gHY@*ì .35

(|è 4) (»³ 3) (@*= 2) (½] 1)
AiÆOñZEwHY@*ìX .36

FUSE (4) CFLS (3) LED (2) MCB (1)
â¡9Ze}äZXŠHX .37

(¢ZzgeZ#-.ð
JE

4) (¢ZzgR,Z$i¨é
EEg% 3) (R,Z$i¨é

EEg%ZzgeZ#-.ð
JE

2) (¢ZzgeZ#-.ð
JE

1)
9�h»ZN[<X .38

(uYÅ̂%ZzgÈ™äÆáZEwƒ@*ìX a) ( ) (È{: 1)
(',¹Šzg~�g™õM!ZEwƒ@*ìX b) ( ) (Îó 2)
(',¹gzÃ*gäÆnZq-gZ3 c) ( ) (uY^ 3)

™ä6,Šz!*g{uYå̂ƒY@*ì Reset (;BÐ d) ( ) MCB (4)
(6ðÂZ**ðÃ',¹ÂZ**ð~ps™äzZÑM! e) ( ) (æAi 5)

bódócóaóe (4) dóeóbóaóc (3) aódóc eób (ó 2) eódócóbóa (1)
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(Current Electricity) '''',,,,ttttggggzzzzZZZZVVVV  

(ìX emf ',¹¸]ø�»fg=) .39

tÓx  (4) ¾ñ  (3) ÒR,~  (2) − (1)
ÅZk§b°pÅY$ËìX emf ¾−Æ .40

(A',¹ŠzgÆ−»zzÉ4-÷
HGE 2 (Z»ðµ',¹!*g»',¹Šzg~Zq-6ÎäÆnHŠH»x) 1)

(íqgz!*ÑÓx 4)           (R,ì»zzÉ4-÷
HGE²',¹gz#ƒ 3)

HƒÏX V ÆR,ì6,»Ä̧{ Cell Š~ˆ̂~ .41

 (4)  EI (3) E+Ir (2) E − Ir (1)

HƒÏX V ÆR,ì6,»Ä̧{ Cell Š~ˆ̂~ .42

  (4)  EI (3) E + Ir (2) E − Ir (1)

T~6ðÂZ**ðó',¹ÂZ**ð~psƒä6,',¹gzaZƒCìóBCìX Cell .43

',¹jãá  (4) Mð{:  (3) U*â~',¹{:  (2) Z’Zð{:  (1)
6,ƒ@*ì ____ ',¹{:ÅZ0+gzã'×ZØ»Z®g .44

(',−zVÆŠgxyeÏ 2) (',−zVÆÒgK 1)
(íqgz!*ÑÓx 4) (',t0*æ{Å¡]óZg‚iZzgŠ 3)

ky~Z',¹MÑ]Zzg¢z){Ã�hZY@*ìX .45

ëŸ§iÐ  (2) ë{§iÐ  (1)
(¢ÃëŸZzg!*¹ÓxÃëáZi~ 4) ëáZi~§iÐ  (3)
ìfsÅ̂Æ_.�h}‰�X &'×Z¤XÅ'×ZØ .46

ÆŠgxyñW,'×ZØXƒÏ B Zzg A Âe�
 (4)  (3) (2)   (1)

1 r

V
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.47

ÆŠgxyñW,'×ZØ C Zzg A

(4) (3)    (2)  (1)
ÆŠgxyX B Zzg A Š~ˆ̂~çŠw'×ZØHƒÏÕo .48

(4) (3) (2) 4R (1)

ÆŠgxyX B Zzg A Š~ˆ̂~çŠw'×ZØHƒÏÕo .49

4R (4) (3)   (2) 2R (1)

ÆŠgxyŠ~ˆ̂~çŠwc*ñW,'×ZØHƒÏX B Zzg A Õo .50

(í 4) (3) (2) (1)

i:
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ÕoÆŠgxy Q Zzg P fsÅ̂~çŠwc*ñW,'×ZØHƒÏŠØ‰ .51

(4) (3)  2R (2) 3R (1)
i:

¬xîg6,‚Š{zta-',¹{:~t',−}Zzgµ',−}Æîg6,F,KMzZgZ7ZEwHY@*ìX .52

Pb Zzg Cu (4) Zu Zzg Pb (3) Mu Zzg Zn (2) Cu Zzg Zn (1)
‚Š{zta-',¹{:~·z]̧{ZkÅzzÐz�Š~MCìX .53

(²w 4) (',t0*æ{ 3)  »Ûzãfg= emf (2) (',−}Ð 1)
‚Š{ztS-{:��',¹»fg=ìZk~—·z]̧{qÝ™**ƒÂ¾ŠJ]»',−{ZEw™**e’X .54

(g 4) (!5½2.ç G
YEGE 3) (i7- 2) (@*= 2)

6,ƒäzZÑ¿X Lead ‚Š{ztð{:~ .55

(',¹{:Å&¢A~ZŸ†™@* 2) (',¹0*æÏÆ¿~ZŸ†™@* 1)
(eg`',ŠZgzV~ZŸ†™@* 4) (',¹{:Å&¢A~¤/Zz^Ñ@*ì 3)

È{:~ZEwƒäzÑZñ4³gZàX .56

(ŠzâV 3 (Zzg) 1 () 4) (Z_Og 3)  (ÓÏ¬ïì 2) (',t0*æ}Å§b¿™@* 1)
KEY ����ZZZZ!!!!****]]]]

1 - 3 2 - 2 3 - 2 4 - 1 5 - 2 6 - 3 7 - 3 8 - 3 9 - 2 1 0 - 4

1 1 - 2 1 2 - 2 1 3 - 1 1 4 - 1 1 5 - 3 1 6 - 4 1 7 - 4 1 8 - 1 1 9 - 2 2 0 - 1

2 1 - 2 2 2 - 2 2 3 - 3 2 4 - 4 2 5 - 1 2 6 - 4 2 7 - 1 2 8 - 3 2 9 - 1 3 0 - 2

3 1 - 2 3 2 - 1 3 3 - 4 3 4 - 4 3 5 - 1 3 6 - 2 3 7 - 3 3 8 - 1 3 9 - 4 4 0 - 4

4 1 - 2 4 2 - 1 4 3 - 1 4 4 - 1 4 5 - 3 4 6 - 2 4 7 - 2 4 8 - 4 4 9 - 2 5 0 - 1

5 1 - 4 5 2 - 1 5 3 - 2 5 4 - 1 5 5 - 3 5 6 - 2
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(Matter around us) øøøøgggg}}}}ZZZZ§§§§ZZZZsssszzzzZZZZ))))ssssââââŠŠŠŠ{{{{ .(a) 6

¼âŠ}5ìZzg¼JƒD�X �

¼ÖZgZzg¼)ÖZgƒD�X �

ZyS:]ÅãCŠ6,âŠzVÃZZâY~ZEwHY@*ìX �

BC�X (Transparent) Z+ZâYX~g¿ƒð—™sîg6,ÃWC�Ës �

ë¼âŠzVÆfg=¼7ŠNMh‰Ç~ÔZ®Ô»ge1gez){X �

ë�X (Opaque) Z,âŠzVÅ)Ës �

™sîg6,7ÉŠ®àŠ3ðŠî�QyÃ4ËsZâYë�X (Object) z{âŠ}XÐZâY �

%ÎƒZ»½4Ës—ÅZq-VwìX �

7Šg}j9ScV~ÎñYD�@*�gzÝWnpZy~ÐŠ3ð:Š}Xt4Ës†kìX �

¼âŠ}¤/x™ä6,ZK̂kqªÐâùÐqª~Zzg}qª~psƒYD�ZzgQZ™ä6,tŠz!*g{ �

k̂qª~WYD�X
âŠzVÅqªZzgŠQ7̂kÔâùZzg}qª~ps™CìX �

W\Z,âŠ})',sÐ¶ƒñ(Æ!*g}~Îv�̂kÐâùÔâùÐ’ggZ]~psƒD�X �

Æ»x™@*ìX (Candle wax) }qª~ñxH»ŠðZV�gH �

¼Z,âŠ}�XÃT',@~eZÑYñz„̂Z(g™D�X �

Zzg¼ZK̂',ŒÛZggnp�X �

BD�‰0*ãÔŠzŠ|Ô%ÔPz̄z){X (Liquids) z{âŠ}�̂ps™D�âO] �

BD�‰Ç~ÔßÔZ•MÔö8ÔZâYZzgF,»gc*Vz){X (Solid) z{âŠ}�̂ps7™D̂k �

âùÃT',@~eZÑYñQm̂Z(g™@*ìX �

¼âŠ}�Zq-̂Æ�0*ã~ez[YD�ZzgŠzu~̂Æ0*ã6,¾D�X �

z{âŠ}�0*ã~ezI�QyÃ¾äÆÑë¯c*YYìXp�¾D�QyÃez¶ÆÑë7¯c*YYX �

ë�X (Soluble) ¼âŠzVÃ0*ãÆ‚B5c*YñÂz{i5+k,ƒYD�ZyÃ0*ã~LLi5+k, �

¹Y@*ìX (Insoluble) z{âŠ}XÃ0*ãÆ‚B5ä6,i7ƒDQyÃLL**i5+k,óó �

gzi%{i0+Ï~ëWözVÐZâYe{™D�X �

ZÏ§b0*ãÐ**»g{âŠzVZzgeñÐìÃe{HY@*ìX �

Zq-ÐiZZ+ZbZYÅ5z^ÐWö{»gƒ@*ìX �

¼Wö}ŠgCƒD�‰è¼Wö}ZK̈âVÆ»g™Š{ƒD�X‰ÉåHOzÔ»̃gkz){X �

ŠZäÆ£.ÞÈÏÑƒCìZzg¸{¤ÃZEw™Æ‚yŠZâVÃe{™@*ìX �

ë�X (Sedimentaion) Zzgge$Ãe{™,ÔZkÃF,ÂL (Mud) z{§iT~A �

¹Y@*ìX (Decantation) µòÐ0*ã´u{ƒÇZk§jÃUg** �
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‚yíÃ(,~ZzggK�#ÖÆŠZâVÃe{™äcZEw™D�X �

(,}ŠZâVÃ�ggÕ@ZEw™D�TÃZdŠZx6,�Ûz|#HY@*ìX �

Z~»½Zq-íÅ§bƒ@*ì�»½Ð„»gHY@*ìX �

Zk§bÅíÃZEw™Dƒñë!*gq-fgZ]YyMh�X �

Z~»½ÆÎgZcZã!*gq-ƒD��ëÃ‚Š{WçÐŠ3ð7ŠïX �

Îg`ÅgzÝ~¬xîg6,0*ãggZ]0ƒY@*ìXZk{¤Ã«g~0*ãÐ#¯äcZEw™D�X �

«g~0*ãÃah~Hg-V~¦™D�ZzgZkÃƒZZzgÎg`ÅgzÝ~îg3Y@*ìXA$0*ãggZ]0™
QhY@*ìZzgHg-V~#¦ƒY@*ìX

¿>~0*ãÆggZ]†kÅ"Æfg)Šzu~%zï1LÞ~ŠZ4ƒD�XW×W×tggZ] �

0*ã~psƒD�X%zï1LÞ»0*ã>{B@*ìXt5z^Ð0*uƒ@*ìX
Wö}Æ”VÃZµ™äcëQyÆg8-Ô̂Ô�#ÖÔziyZzgi5+k,~~0*ñYäzZá �

�ÛtÃZEw™,ÐX
z{§iT~Ãð—gZ„̂kÐ’Zzg’Ð̂k~psƒÔQk¿Ã!¹Y@*ìX �

Æ§jÐeÏÅYñX (Winnowing) Z¤/Wö{Z̄zg¸g~ZâY6,ŒƒÂ �

âù~**i5+k,ZâYƒVÂQyÃµòZzgUgäÆfg)e{HYYìX �

¿+>.ç
GE

GÆfg=0*ãÅß$ŠzgÅY$ËìX �

:Š*~CÙz{q�(=ÍCìZzgSgBbìâŠ{BCìX ââââŠŠŠŠ{{{{ �

âŠ{.e$gLf¨Z]Ðï™áCìXâŠ{Ã:ÂaZHYYì:„+HYYìX �

âŠ{8îg6,&qpV~Šø7[ì: ââââŠŠŠŠ{{{{ÅÅÅÅ8888ßßßßgggg'''':::: �

’XtÐVZq-Šzu}~psƒD�X (3) âù (2) k̂ (1)

’ âù k̂ �

k̂âù’tÐVZK{mS¤gnp�X�qgzfs�: �

’’’’ ââââùùùù ^̂̂̂kkkk SSSS¤¤¤¤ ŸŸŸŸ����
)³^

)ºmw
¹Á
¹Á&ic*Š{

¹Á
¹ic*Š{
¹ic*Š{

)³^
',@Å̂Z(g™**

ºmw
Á
Á
Á
k̂Ðic*Š{
k̂Ðic*Š{

³

ºmw
ic*Š{
ic*Š{

¹Á
¹Á
¹Á

^

w
Z̀â®)z̀�l
f¨Z]ÆŠgxy
f¨Z]ÆŠgxy(

ZXŠ5+k,~
Óf5+k,~

1

2

3

4

5

6

7
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ìX Einstein- Condensate Bose -(BEC) âŠ{Åa¶̂öi)ìXZzg0*v,̂ ::::Plasma �

B@*ìX Vaporisatin âO]»wZg]Ã_.[™Æ’~psƒ** ::::(Vaporisation) ggggggggZZZZ]]]]ààààCCCC �

:z{xŠT6,âù�l3™’qª~psƒ@*ìX̀�lB@*ì}0*ã (Boiling Point) `̀̀̀����llll �

ìX 100°C »`�l
z{xŠT6,̂k—âù~psƒCì̀Zâ®)B@*ìX}',s»` ::::(Melting Point) `̀̀̀ZZZZââââ®®®®)))) �

ìX 0°C Zâ®)
ƒZ~ggZ]Åñ�ŠÏgî"$BCìX ::::(Humidity) ggggîîîî""""$$$$ �

:Ë—ÆZq-ú¤/ZxSÅqªÃåîg6,âù~ps™äc£/wZg]0*gÏÅwZg~ 0000****ggggÏÏÏÏÅÅÅÅwwwwZZZZgggg~~~~ÂÂÂÂZZZZ********ðððð �

ÂZ**ðBCìX
~( qªÐgZ„îg6,}qª~)c*Q}qªÐgZ„îg6,̂kqª :̂k (Sublimation) ¿¿¿¿!!!! �

ë�X (Sublimation) p~Ã¿$š{5å
G

G
PPPP********LLLLÅÅÅÅllllZZZZgggg,,,,ZZZZzzzzggggZZZZyyyyÅÅÅÅZZZZ»»»»××××VVVV �

´́́́####ÖÖÖÖ ZZZZ»»»»××××VVVV llllZZZZgggg,,,, ŸŸŸŸ����
K

m

kg

N

m3

kg/m3

Pa

Kelvin úy
(Metre) ¢a

(Kilogram) ú¤/Zx
(Newton) EH

(cubic meter) k¢a
ú¤/Zx°k¢a

0*ñ

Š
Mð

S
ziy&¸]

w
ÑÄ
Š!*î

1

2

3

4

5

6

7

âŠ{gLf¨Z]Ðï™áCìX :::: (Particles) ffff¨̈̈̈ZZZZ]]]] �

z{W!TÐŠc*wZg]ÅeöÅYCìX êêêêââââ¢¢¢¢aaaa:::: �

Compressed Natural Gas ::::(CNG) �

’»âù~psƒ**0c*Z+A)é
E

EŠB@*ìX :::: (Condensation) 0000&&&&ZZZZ++++AAAA))))éééé
EEEE

EEEEŠŠŠŠ �

’»Óx4V~;î ÓÓÓÓffff5555++++kkkk,,,,~~~~:::: �

c*
âŠ{ÅZqpV»Zq-Šzu}ÆâÎZ%o
âŠ}ÆfgZ]ZãgLƒD��ëZy»¦gÌ7™MhX �

âŠ}ÆfgZ]ÆŠgxy(ƒCìX �

âŠ{ÆfgZ])’ZzgâO]~(Úw•™DgT�X �

f¨Z]ÆâÎæÅ̧]̂kZ�x~ZWF,+âO]~ŠgxãZzguV~Z4F,+ƒCìX �

�X k̂~fgZ]ÅF,KMƒÐic*Š{±Z#�uV~fgZ]ÅF,KM„7ƒCXtfgZ]"¾w•™D �
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âŠ}ÅqªpsƒCgSìXŠZzgŠ!*ƒ~p~Æfg)âŠ}ÅqªÃpsHYYìX �

óZq-Òp~ìTR~6,ÆfgZ]â#~ñ�ŠŠvfgZ]ÅæÐMiZŠƒ™ƒZ~ZhYD�X
wZg]c*ƒZÅgëgÐZyfgZ]ÃÂZ**ðqÝƒCì�−fgZ]ÐZyÅæÅÂZ**ðÐic*Š{ƒCìX

ggZ]~psƒYD�X â#»�l3**ÓxfgZ]»ÏgÏ¿ìT~Zq-‚BÓxfgZ] �

ŠÔRÆgKZzgƒZÅgëg~p~óÅÑb6,ZW,Z0+ZiƒCìX �

gî"$ŠgZÝƒZ~W!ggZ]Åñ�ŠÏÃë� �

Wö}~Zq-ÐiZZ+Zâ)KZzg%“(ËÌÚƒ~0*ðYC�X Ë �

MözVÃñizV§hVÐZyÆZbZ~„HYYìX �

I÷Wö{ƒ@*ìX²w»ZÝb…ZzgU*â~b
!-Cÿ
E

B@*ìX²wÆZ»ðwc*Z»ðS Zq-²wŠzc*iZZ+Zâ» �

~
!-Cÿ
E

ÅlZgÃ²w»Zg‚ië�X
z{Zâ�Ë…~**‡.ÞiƒD�Zzgz{fgZ]�‚Š{MçÐŠ3ðŠï�Ô(wBD�XZq-(w)I÷ �

Mö{ƒ@*ìX
)I÷WözV»bƒD�X~ZyfgZ]Å�#ÖZâgKƒCì�Z¹‚Š{MçÐŠ¬ (w~fgZ] �

7YYptfgZ]gzÝÃx™Šï�XZ,fgZ]ØVÆ´z{ZK̈ãi0+Ï~.e$»gMæ�XZ7Ë
(wÅZ_Og~âÎÐ̈HY@*ìZzgTzZW~z{ñ�ŠƒD�ÔZkzZWÃZ_Og~zZôë�X
ÁÜZzg%·]Ã{ØZâ¹YYìXKâŠ}Åz{̂ì&6ð¬5]Æfg)'×h+‚Š{Zâ~„7 �

HYYXZq-%“Z+Úì�6ðîg6,{mÚƒ~Šzc*iZZ+ZÁÜÐï™áCìX
%“ÅS:]ZkÆÁÜÆZbZÅS¤ÐZƒC�Z#�ËMö}~ZkÆZbZªÁÜZzg �

%·]ÅS:]„Mö}ÅS:]ƒC�X
õ&]Åù¦S”5]ÅSÆ)z~ƒCìXZÐ’ñâŠ{»ç¹Y@*ìX Ë6ð¬ïÆŠzgZy �

xÚ&V»ç¹Y@*ìX Zq-6ðÚ~ZkÆÁÜ/ÒpziyxÚƒ~0*ñYD�XZÐ �

�CÙËK»z{ƒÐgN*fg{ì�6ð¬ï~z©8ìZzgZkÅS:]Ì!*¹gS�X Zq- �

Zq-‚?ËKc*%“»z{ƒÐgN*fg{ƒ@*ì�MiZŠZ:îg6,0*c*Y@*ìZzgZk~ÚÅÓxS:]ƒC�X �

´‘Ô�CÙÃªCÙ™C�X²ŸÆÔ‚>VZzg%·]ÃªCÙ™D�X �

Z�CÙzVÅYVÆ».ÞÆa‚bŠZVZŸ°�CÙ~SÅZ»ðZEw™D�X ÁÜÆ �

z,{ÐziãƒCìXZkÃ�CÙÅSë�X ÅSÆ 12c ŠØƒñKÆZq-�CÙÅ®ZŠ �

ìX BCìXtx (NA) ËÚÆZq-Å~ñ�ŠfgZ]Å®ZŠZ-Çegz»x �

ÚÆZq-ÅÅSÃ?Së�X Ë �

%%%%YYYYgggg~~~~ 7777 MMMM]]]],,,,yyyy ÍÍÍÍ®®®® »»»»6666,,,, 7777NNNN****ôôôô """"5555½½½½hhhh4444èèèè
HHHHEEEEYYYYHHHHEEEE eeee0000++++~~~~ ÎÎÎÎeeee**** KKKK

;àgZg854-ê EGEG

Hydrargynium

&ÐêF/
Plumbum

9x
Ferrum

W],x
Aurum

Y6,x
Cuprum

H@
Kalium

ZzÁZy
Wolfram

Zg74-ê EEH

Argentum

**>*
Natrium

ŠzuZ**x

381CEDM / TET 2024 Paper II / Physical Science



�X Z+ZâY�ÜsZq-‰f¨Z]Ðï™k(�Xtf¨Z]�CÙc*‚Ó]ƒMh ::::(Pure substance) {{{{ØØØØZZZZââââYYYY �

Šzc*ŠzÐiZZ+ZbZY»ù·Wö{B@*ìXZk~ZbZY»ÃðxÚƒ7ƒ@*X :::: (Mixture) WWWWöööö{{{{ �

(Heterogenous) )I÷ (2) (Homogenous) I÷ (1) WözVÅ9Šz�: �

Z(Wö{TÆZbZYWö}~7Vîg6,(áïgT�XI÷ ::::(Homogenous mixture) IIII÷÷÷÷WWWWöööö{{{{ �

Wö{¹Y@*ìX
Šzc*iZZ+ZâY»I÷Wö{²wB@*ìXTÆZbZYÃ¿ZÐe{HYYìX²ŵk ::::(Solutions) ²²²²wwww �

âù’Åqª~ƒYìX
Ë²wÆZ0+g�bÁlZg~ƒ@*ìZÐ

!-Cÿ
E

ë�Xt²w»U*â~bB@*ìX ::::(Solute)
!!!!----CCCCÿÿÿÿ
EEEE

�

Ë²wÆZ0+g�bic*Š{lZg~ƒ@*ìZÐ…ë�t²w»ZÝbB@*ìX ::::(Solvent)………… �

�X ²wÆZ»ðw»Z»ðS~
!-Cÿ
E

ÅlZgÃ²w»Zg‚ië :::: (Concentration of Solution) ²²²²wwww»»»»ZZZZgggg‚‚‚‚iiii �

!o-CÒï
G

EZq-Šzu}~**i5+k,âù6,FFWö{ìX :::: (Emulsions)
!!!!oooo----CCCCÒÒÒÒïïïï

GGGG
EEEE �

Z7qªjy~gÄghD�ÂtZq-Šzu}ÆŠgxyZq-6,]Æfg=e{e{ƒYD�Xûâù
©}~ƒ@*ìZkÆZz6,"âùƒ@*ìX

B@*ìX (Tyndal effect) f¨Z]»gzÝÅÃqÃx™** (Colloids) ¾zZã ::::(Tyndall effect) ####ZZZZwwwwZZZZWWWW,,,, �

Ëâù»}qª~psƒ**óB@*ìXc*Z+2�WözVÆZbZYÃe{™ä ::::(Evaporation)óóóó �

ÆnZEwÅYCìX}:0*ãÐ#e{™**X
%œ/¤/m,áZq-Z+‚Š{áì&WözVÃe{™äÆnZEwHY@*ìX :::: (Centrifuge) %%%%œœœœ////¤¤¤¤////mmmm,,,,áááá �

}:ŠzŠ|Ð5ðÃqÝ™**X
Z,âO]�ŠvâO]~åîg6,iƒYD�‡.ÞiâO] :::: (Miscible liquids) ‡‡‡‡....ÞÞÞÞiiiiââââOOOO]]]] �

BD�X
Z,âO]�ŠvâO]~i7ƒDÉZq-Šzu}ÆŠgxy ::::(Immiscible liquids) ********‡‡‡‡....ÞÞÞÞiiiiââââOOOO]]]] �

6,]¯D�ÎW‚ãÐe{HYYì**‡.ÞiâO]BD�X
ßyóg~WöîVÆZbZYÃe{™äÅŠ/Ç„2»**xìX�g8-Zzg :::: (Chromatography) ßßßßyyyyóóóógggg~~~~ �

i5+k,~ÅÑbÃãCŠ¯™Z�xŠ~YCìX
Ðic*Š{�Ût 25°C Zq-Šzu}~‡.Þiâ;]Ãe{™ä»§iXÆ̀�l~ :::: (Distillation)>>>> �

ƒqggZ]¯™Šz!*g{QZ™DƒñqÝ™1Y@*ìX‚Š{>B@*ìX
Æ ŠzÐiZZ+Zq-Šzu}~‡.ÞiâO]Ãe{™ä»§iX Šzc*::::(Fractional Distillations) ŸŸŸŸ~~~~>>>> �

ÆŠgxyŸ~>»Ýƒ@*ìXŸ~>B@*ìX Condensor ÐÌÁƒX~ÜZkZzg 25°C `�l»�Ût
KâŠ}Åz{̂ì&6ð¬5]Æfg='×h+‚Š{ZâY~„7HYYìX :::: (Element)KKKK �

%“Z+—ì�6ðîg6,{mÚƒ~Šzc*ŠzÐiZZ+ZÁÜÐï™áCìX ::::(Compound) %%%%““““ �

…~**i5+k,f¨Z]�¤qª~Ñsƒññ�ŠƒD�q‚Š{WçÐ :::: (Suspensions)
!!!!hhhh4444››››ÒÒÒÒþþþþ

GGGG
�

BD�X!h4›Òþ
G

~WözVÃqªjy~gpp6,Zy~ñ�Š (Suspensions) Š¬YYìXz{!h4›Òþ
G

6,FF(wWö})I÷ƒD�X (Suspensions)
!h4›Òþ

G
¤f¨Z]

9A+ö E',@Æ©}~µdƒYD�X

382

ÆÆÆÆ¦¦¦¦gggg»»»»{{{{���� (mole) ÅÅÅÅ

Zq-¤/Zx;àgzXÆ�CÙ ;àgzXÆ�CÙ

(Mole) Å

¤/ZxWxÆ‚Ó] 32

¤/Zx;àgzXÆ‚Ó] 2 ;àgzXÆ‚Ó]

Æ‚Ó] Wx

¤/ZxWxÆ�CÙ 16

WxÆ�ZCÙ
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MMMM����ZZZZ!!!!ÎÎÎÎZZZZÑÑÑÑ]]]]
ŠzŠ|ÐŠ„Ãe{™ä§iHYYì? (1)

ßyóg~ (d) > (c) Ÿ~> (b) %œ/¤/m, (a)

Zy~{Ø—ìX (2)

ƒZ (d) Î** (c) »6,]Ò©3ï
E

GG (b) Îe*³gZà (a)

]Zzg0*ã»Wö{ (3)

)I÷Wö{ (d) I÷Wö{ (c) (Colloid) ¾zZã (b) (Suspension)
!h4›Òþ

G
(a)

Æ²w~ZÈiìX Tincture lodine (4)

ñ�Š7ƒ@* (d)
!-Cÿ
E

(c) … (b) ²w (a)

²wÆZbZYX (5)

Ãðb7 (d) Šzâ b Zzg a (c) … (b)
!-Cÿ
E

(a)

SZwZW,»bCÙ{™D�X (6)

Solutions (d) Emulsions (c) Suspensions (b) Colloids (a)

Z¤/
!-Cÿ
E

ÅlZg²w~§”ÏÅRÐÁƒÂZ#²wÃë�X (7)

)I÷²w (d) 6,§”{²w (c) )§”{²w (b) §”{²w (a)

i5+k,~6,ZW,Z0+ZiƒäzZáúZïX (8)

qgz!*ÑÓx (d) ZbZYÃh** (c)
!-Cÿ
E

Æf¨Z]Å�#Ö (b) …»ŠgzwZg] (a)

…~
!-Cÿ
E

Åi5+k,~ÅeöX (9)

§”Ï (d) Zg‚i (c) −c* (b) i5+k,~ (a)

ìX (Emulsion) øDfs~Ã̈K!o-CÒï
G

E (10)

q (d) B0*× (c) %Zzg0*ã»Wö{ (b) #»²w (a)

Ã̈KìX (Suspension) øDfs~!h4›Òþ
G

(11)

(Cheese)q (d) B0*× (c) %Zzg0*ã»Wö{ (b) #»²w (a)

Ã̈Kì? (Colloidal Dispersion) øDfs~¾zZãZ_Og (12)

q (d) B0*× (c) %Zzg0*ã»Wö{ (b) #»²w (a)

Wõ™* (13)

²w (d)
!o-CÒï

G
E (c) (Colloid) çzZã (b) (Suspension)

!h4›Òþ
G

(a)

Ãe{™äÅ2X (Camphor) 0*ãZzg»¯g (14)

" (d) ! (c) Ÿ~> (b) > (a)
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‡.ÞiâùÅVwX (15)

Zy~ÐÃð7 (d) %~0*ã (c) 0*ã~ZÈi (b) 0*ã~gî (a)

**‡.ÞiâùÃe{™Mh�X (16)

Z (d) Ÿ~>~»Ý (c) %œ/¤/m,  (b) Separating funnel (a)

»�ÛtÃfsÆ§jÐe{™Mh�X 25°C ‡.ÞiâO]XÆ̀�lÆŠgxy (17)

(Separating funnel) eÏ¢5ÿ
EE

(d) ó (c) Ÿ~> (b) > (a)

ƒZ~ñ�ŠZyZbZY~Ð¾»`�lic*Š{ìX (18)

Wx (d)
$4-£4è GGGE (c) WgÇy (b) **>zX (a)

%“ÅVw (19)

1gZy (d) Z>4 (c) »6,Ü (b) 0*g{ (a)

Å°pƒÐ¬ZkäÅX (Element)K (20)

Hening Brand (b) Lavoisier (a)

Robert Boyle (d) Sir Humphry Davy (c)

����ZZZZ!!!!****]]]]
1-a 2-c 3-c 4-b 5-c 6-d 7-b 8-d 9-a 10-b

11-c 12-d 13-b 14-c 15-d 16-a 17-c 18-b 19-b 20-a

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ÎÑgÃ™~tWNWZEwGYD�X (1)

!©Aç
GWs (d) !©Aç

G°9 (c) ö[Ws (b) ö[°9 (a)

0*ãZkŠ6,�l3@*ìX (2)

273k (d) 373k (c) Ok (b) 100K (a)

ìZk¤/z\Ðmg‚rìX 1S22S22P6 z{KTÅZ9Zãú (3)

VIA (d) VIIIA (c) IIA (b) IA (a)

].h+Šzg~].zwÅZkãCŠ6,ŠgzÈ~ÅˆX (4)

�CÙ~S (d) �CÙ~°Š (c) ÑÄ (b) �CÙ~�#Ö (a)

|̂~Z[ÏiZzttìX (5)

150° (d) 90° (c) 60° (b) 30° (a)
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ìX ----- 6,qÝ',¹gz P` (6)

3A (d) 4A (c) 0A (b) 10A (a)

w‹»cWÆŠzgZyZkF,Ú»ZyZ`™CìX (7)

N*gN*q-ZŒ (d) 7q-ZŒ (c) â´ZŒ (b) ÃgîZŒ (a)

fs~tW!',¹ÂZ**ðÃ}éÂZ**ð~ps™@*? (8)

zt¢a (d) Z*e (c) eZ#-.ð
JE

(b) ',¹ñR, (a)

fsÅt�h~ëz:ŸìX (9)

C2H4OH, C3H2Cl (b) CH4, C2H6 (a)

CH3, CH3COOH (d) C4H10C11H9OH (c)

†kA$Zk°9Ð“WzZáìßV Flint †kZzg"z Quartz Zq-°9ŠzZZâYÐ¯c*ŠHìZz6,~z (10)

Å®ZŠƒÏX
4 (d) 3 (c) 2 (b) 1 (a)

ƒZ~W!ggZ]Åñ�ŠÏBCìX (11)

á (d) `�l (c) gî"$ (b) 0 (a)

_________ Zq-EH (12)

1gms-2 (d) 1kgX1ms-2 (c) 1kg.kms-2 (b) 10kg1ms-2 (a)

WxÅ¤/ÄìX (13)

3 (d) 2 (c) 4 (b) 1 (a)

ú¤/ZxìX 10 Zq-Ÿ»ziy,S (14)

980N (d) 98N (c) 9.8N (b) 0.98N (a)

îô6,!5»43ï G
YEGH²w»g8-ƒ@*ìX (15)

CÙZ (d) ¨ (c) Y* (b) »Ñ (a)

uV~¹ƒYD�XÅYVÅÚtìX O2 Zzg H2 0*ãÅ¹ÆŠ/~z{ (16)

1:1 (d) 3:2 (c) 2:1 (b) 1:2 (a)

|̂Ðt¥â]ƒD�X (17)

gëg (d) S (c) ZuZq (b) ew (a)
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ìA$fs~Zq-9ìX 2 Å¤/Ä SO4ì1 ;àgzXÅ¤/Ä (18)

H2(SO4)4 (d) H2(SO4)2 (c) H2SO4 (b) HSO3 (a)

ZkÆfZEwƒ@*ìX SONAR (19)

ŠJÂV~ÎgZc™äÆn (b) «gÅ�Zð¥x™äÆn (a)

z‰ÜÅeöÆn (d) —ÅS¥x™äÆn (c)

gkge™@*ìA$t"54ø
GFG

I)z~ƒÏX 36°C gz~Zq-Šy"54ø
GFG

I
(20)

238k (d) 309k (c) 300K (b) 273K (a)

yZã¸]tìX (21)

ïF¸] (d) .,Ð0*ãïÜ (c) âb̃~6,Ù (b) ¸] (a)

âb̃~RÐôÅzztìX (22)

˜~R6,g¥/~ZŸ† (d) )ûZgR (c) g¥/Åic*ŠC (b) g¥/Å¶ (a)

fs~t§»C)¥—ìX (23)

Çñ»Í', (d) ö8 (c) gzð (b) »½ (a)

WzZiZk~7̂™CìX (24)

ÜY (d) ’ (c) âO] (b) k̂ (a)

fs~tqbìX (25)

g', (d) Z>4 (c) @*= (b) Î** (a)

Îg`ZzgZkÆZ§Zs˜tzZáZ̀ZxÛZk̂~¤/Šl™D�X (26)

Ú@*gZ (d) ÂxF (c) KV (b) ŠzŠXKV (a)

Z¤/jÅscÃg1ÆÀ}Ðg¥/ZY@*ìX (27)

jÅscZzgg1»ÀZŠzâVµ0YD� (a)

jÅscµ',¹!*gqÝ™@*ìZzgg1»ÀZt',¹!*gqÝ™@*ì (b)

jÅscZzgg1»ÀZt',¹!*gqÝ™@*ì (c)

jÅsct',¹!*gqÝ™CìZzgg1»ÀZµ',¹!*gqÝ™@*ì (d)

g',ÅEìX (28)

6ðp~ (d) qª~p~ (c) ¬gèp~ (b) xp~ (a)

i-gZ]~ŠJ]ZEwÅYCìX (29)

Z>4 (d) i7- (c) ß; (b) Î** (a)

»ÑÎ**ZkÃ¹Y@*ìX (30)

Dirt Slurry (d) Ã́ (c) Î**�({g8-~ƒ (b) °ƒZÎ** (a)
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tÍ]ÅaZzZg7ìX (31)

Pz̄ (d) öÇze (c) Šc*sðÅ$ (b) ™0 (a)

ƒZÅgëgZkÐ¥xÅYCìX (32)

!*ge (d) Speedo meter (c) Sphero meter (b) !*Še (a)

¾kÅkZk~ƒCìX (33)

Zy~ÐÃð7 (d) g·è (c) Ñwè (b) »àè (a)

!7Š}� (34)

Saprophytes (d) Parasit (c) )́ð (b) pŠ́ð (a)

W\ÅÂ~ñÌÐW\H%ZŠfe�X (35)

Óx (d) Îg`»ƒqƒ**Zzg¾z[ƒ** (c) Š (b) gî"$ (a)

Z¤/Zq-¢VY@*ì²ŠzuZëggLìZn!*g}~W\HÎh�? (36)

¢áZi~�h}‰ (b) ',¹¢ŸzZg�h}u (a)

Zy~ÐÃðÌ7 (d) ',¹¢ÃŸzZgZzgáZi~�h}‰ (c)

ªÃ,6,gpp6,ìw»Ã,ƒÇX 20 ªìXŠ/ÆŠzgZy¤̈D—Ã 10 Zq-ö[°9»âmîw (37)

ª5 (d) ª25 (c) ª20 (b) ª15 (a)

F,ÚÅYõÆnZ¤/¤̈DÃ8Ê-.ø
G

Zzg$4-£é GGLWgf1Šø7[:ƒÂZk»�ŠwƒÇX (38)

**g̃»gk (d) »̃gk (c) ZB»gk (b) £s»Yw (a)

¤̈D°9Æfg=Â[Æwzs»x@{™@*ìA$wzsgLÃWD�tÃ̈K°9ìX (39)

ö[ZÖ@°9 (d) !©Aç
GZÖ@°9 (c) ˜~ö[Ws (b) ˜~‚Š{Ws (a)

Å7 l Wg&45ÿ EGHÆa 6s ƒCìXA$ 0 Å7 l Wg&45ÿ EGHÆa 3s ¤̈DÃt¥xì� (40)

6 (d) 0 (c) 1 (b) 3 (a)

iZztÃÝ6,Z(Z°iZztÅŠgHƒCìX (41)

0° (d) 45° (c) 90° (b) 30° (a)

øDèfs~Z4F,+îwñ`zZÑâgì (42)

! (d) uc (c) ¾V (b) 8 (a)

»ñ�Š{**xX eka-silicon �;ÆŠzg~].zwÆ (43)

Z]* (d) ̀$4-êGE (c) Z>4 (b)
µ5Í-ê
Y

GG (a)

øDèfsÆÃµ§j~ŠJ]ÃZ
±gBè EEc*ƒZÅ)ñ�ŠÏ~¤/xHY@*ìX (44)

êâ"3ï JGH (d) Smelting (c) Roasting È' (b) Calcination (a)
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¤/ZÃ"3ï JGH~»g0»‘oÃ̈Kƒ@*ìX (45)

Sp³d (d) Sp³ (c) Sp² (b) Sp (a)

',s~ps™ä6,0*ãÆ‚Ó]X 0°C 0*ãÃ 4°C (46)

Ãðp~7ƒC (d) B Zzg A (c) Ë� (b) iD� (a)

ZuZq1õYf/i}åt‚~¿™CìX (47)

w•Å#³‚ (d) ZÌ6n (c) Q| (b) ZÌ6Zz6, (a)

¸]ZYw)z~ƒCì''''� (48)

—»Çziy (d)  —Æfg=Uñ‰0*ã (c) —Æziy~vy (b) 0*ã~Zz6,~̧] (a)

WxÅ¤/ÄƒCìX (49)

1 (d) 2 (c) 3 (b) 4 (a)

Z¤/ËŸÅewÛƒYCìA$ZkÅÂZ**ð!* •~'p~ƒCìX (50)

Ãðp~7 (d) Û (c) kHÁ 3 (b) kHÁ 4 (a)

~ZEwƒäzZàWzZiX SONAR (51)

®Š 200Hz@*20Hz (b) ÐÁ®Š 20Hz (a)

®Š 20000Hz@*200Hz (d) ÐiZZ+®Š 20000Hz (c)

Z2Zä~’âùqª~0*ðYCìXqª~p~Å¯Y6,zzªk<X LPG (52)

Z2ZäÆZ0+gÁŠ!*î (b) Z2ZäÆZ0+g—Š!*î (a)

Z2ZäÆZ0+g—ŠÅzzÐ (d) Z2ZäÆZ0+gZzg!*CÙ)z~Š!*îÅzzÐ (c)

¿>~ßx[:ƒÂHƒÇX (53)

0*ãÃâùqª~¦ (b) ZÒyÃâùqª~¦ (a)

C Zzg A (d) ZÒVÃâùqª~¦7 (c)

**‡.ÞiâO]ÅeÏÆŠ/~tW!ZEwƒ@*ìX (54)

e›Z2Z: (b) e{™äzZà° (a)

kg{ (d) Íw©}zZàÜZk (c)

Š!*ñƒñZ48-6,¿™äzZà̧]ÃUä6,Z48-QcY@*ìX (55)

ÂZ**ð!*Á{}éÂZ**ð~psƒCì (b) ÂZ**ð!* •ÔÂZ**ð!*Á{~psƒCì (a)

ÂZ**ð!*Á{ÔÂZ**ð!* •~psƒCì (d) ÂZ**ð!*Á{ÔwZg~ÂZ**ð~psƒCì (c)

øDfs~Ã́g¥/Å̧]ic*Š{ƒCìX (56)

ôÅ (d) ¤/ŠÙ (c) Ãu (b) jã (a)

Šc*sðÅ»g~~tZEw7ƒ@*X (57)

Îe* (d) CÃ`gk (c) 7N*ô³gf$ (b) Z
&4-.-ö
GEHE

R,ðÏà (a)
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øDfs~tZq-âùñÝìX (58)

>0*ã (d) Z$k5ë GHF,˜ (c) *.çEEE+ (b) ]»²w (a)

ðÅ®ÅzzX (59)

!*ŠßV»',‹ (b) !*ŠßVÆŠgxy',¹!*g»nŠ! (a)

Îg`»gB(Ÿo/õ FEÅzz (d) !*ŠßV»”Zî (c)

t(g{7X (60)

%õ (d) i} (c) iCÙ{ (b) øI (a)

Å´#ÖìX HDPEt (61)

 (d)  (c) (b) (a)

6,)«ìX _____ ¿óÅÑb (62)

Z2Z: (d) âùÅ{¤ (c) Š (b) âùÅÒgK (a)

ªÅŠzg~ÐZ-â‹6,gOÂìw¹VzZµƒÇX 12 ªìZ¤/Ë—Ã"gZ-6, 20 !©Aç
GW¤»ÈR»Û¢ (63)

ÆŠgxy E Zzg P (d) ÆŠgxy F Zzg C (c) 6,F (b) 6,'C' (a)

ZyMaä~0*ã5ñYä6,Xt¬ïƒ@*ìX  (64)

ŠgzVwZg~ (d) ',ŠVwZg~ (c) 6ð¬ï (b) 6ð¹ (a)

ƒÇX ____ ªìZeÈÒ»Û¢ 10 (Focus) Zq-Þ!©Aç
GWNW»â‹ (65)

ª40 (d) ª10 (c) ª5 (b) ª20 (a)

',sÃ»äÆnXwZg]Å 10g wZg~ŠŠg»gƒCìXA$ 80 Zq-¤/Zx',sÃ0*ã~ps™äc (66)

lZgŠg»gƒÏX
wZg} 8000 (d) wZg} 800 (c) wZg} 8 (b) wZg} 80 (a)

Ãµ6ð�h}Ð¬x#qÝƒ@*ìX (67)

–DÔ;àgz³guF,˜ (b) **>zXÔ³g+ (a)

**>uF,ỖÎe*»g1,M (d) Îe*ÜÔÛ*³gZà (c)

Ã7ZEw™**e’ _____ $+NÆŠzgZyqgzfs~Ð (68)

ENO (b) Milk of Magnesia (a)

»̃0*ã (d) Baking Soda (c)

R,ŠW~ucgzÝÃÇh-VÆgz1cZEwHY@*ìYèX (69)

îwñ`ic*Š{ucg8-»ì (b) ucg8-ç**uƒ@*ì (a)

ucg8-»®Š¹ic*Š{ƒ@*ì (d) ucg8-»îwñ`¹Áƒ@*ì (c)

¬ïÅVwìX 2pb(NO3)2�2pbO+4NO2+O2 (70)

ŠzCÙZ¿Jî (d) ¿Jî (c) ¹ (b) Z Š (a)
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WzZiÅz{S¤T»ZˆkWzZiÅñ�VÆfg=»âVÆgZ3ÐŠârJ-(ìX (71)

ÃZy (d) (Pitch) ZŒZŠ (c) —~ (b) WzZi (a)

Zq-Z
_54-£4h½ð

HGGG\~ŠwÅŠPÁÐaZƒäzZàWzZiZ
_54-£4h½ð

HGGG\k[Ð*gCìX (72)

tÓx (d) MZ[Ïp=VÆfg= (c) â�~ (b) k[Æ‚Bn3™ (a)

tÅÂZ**ð!*wHƒÏZ#�tÅgëgŠztƒX (73)

egkH (d) Û (c) Šzt (b) x (a)

ÅZ»ðìX Hertz (74)

B] (d) ‚ (c) 4 (b) ] (a)

ÅWzZi(,JD�ÔÂWzZiÅz{S¤�psƒCìX T.V Z#ë (75)

gëg (d) îwñ` (c) ®Š (b) —~ (a)

fs~Îe*ÅÃ́Z9ZãúŠg„ìX (76)

2,8 (d) 8,2,1 (c) 2,8,1 (b) 2,1,8 (a)

pw~0*ñYäzZáic*Š{Ðic*Š{Z9ZâyÅ®ZŠ m (77)

32 (d) 18 (c) 8 (b) 2 (a)

fs~t�CÙ»f~fg{7ìX (78)

6,zN*y (d) ER,Zy (c) Z9Zy (b) ¯N*y (a)

âŠ{Å¡]6,ãCŠ~Ãt''ä7HX (79)

YyeZz (d) B1CÙ (c) gzê̄ge (b) åé (a)

fs~Ãy‚9�CÙ~‚?ìX (80)

**>zX (d) Wx (c) Zzizy (b) ;àgzX (a)

eZ',m,&Ò3ï IGGìX LiÔNaÔK (81)

»�CÙ~ziy Na ìXA$ 39 Zzg 7 »ZziZy�CÙF,KMzZg K Zzg Li

46 (d) 23 (c) 22 (b) 11 (a)

fs~z{Ã́ŠJ]ì�F,ÚZzgZ‚kÐ¬ï™Æ;àgzX’{g`™CìX (82)

Fe (d) Zn (c) Cu (b) Na (a)

Z#W\Îg`ƒqƒäÆz‰Ü9}ƒD�ZzgZ§ZsÆâjw»x@{™gì�A$Šg`fs~t9ìX (83)

W],k¡Ðmg‚rì (b) W],k¡Ã;@*ì (a)

B Zzg A ŠzâV (d) ¡~Ãðp~zZµ7ƒC (c)

',¹ŠzgÐ�hZY@*ìX ______ Ô¢ÔKz~z){Ã Fan yÆ@*gzVÃ‰ (84)

B Zzg A ŠzâV (d) Ÿ (c) ÀŠ~ (b) áZi~ (a)

°ÐÃZEwH�åÇìwŠêìX ______ Zq-¤̈DZLŠ"~ (85)

!©Aç
GWs (d) á~!©Aç

G
(c) !©Aç

GZÖ@ (b) ö[ZÖ@ (a)
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²CåFJ]Å$~ZEwHY@*ìX _____ Äv¾zZ§i (86)

**>f$ (d) »g1,M (c) W‚à (b) Ïà (a)

�Ûl6,7,}ƒñ0*ãÃÀ}Ð7È1ÆnZEwƒäzZà̧]? (87)

ˆf!¤‰Ü (d) £ŠxÅ¤‰Ü (c) ´‡ð¤‰Ü (b) WC¤‰Ü (a)

Šg`fs~:WzZà—ìX (88)

g', (d) ß (c) Ç~ (b) »½ (a)

Ã¤/x™ä6,{g`ƒäzZà’Ã»g0Æ‚B5ä6,{g`ƒäzZà’X KMNO4 (89)

Wx (d) **>zX (c) »g0ââW‚à (b) »g0eZðW‚à (a)

Šg•fs~Ã̈K]9ìX (90)

>ÅwZg]ÁlZg~ñ�ŠZâYÃ¢°Cì (b) >ÅwZg]ÓxZâYÆn7VƒCì (a)

ñÌ¤/â~ZâYÆ>ÅwZg]ic*Š{ƒCì (d) +Zy’Æ>ÅwZg]ic*Š{ƒCì (c)

Šg•fs~ðz@ÅaZzZg7ì? (91)

³gzÃgx (d) zc*Æ (c) Pz̄ (b) uA (a)

�zVÆZhäÆz‰ÜZyÆ6,zVÐå3zZàWzZiÃë_è NEMh�ZkÅzzX (92)

ÐÁƒä6, 20 (b) Ðic*Š{ƒä6, 20 6,zVÅWzZiÆ�uzŠ (a)

Zy~ÐÃð7 (d) DÙZgÐic*Š{ƒä6, 2 (c)

%²@*gt»xZ�xŠï�X (93)

WzZiÅu]ÃÁ™** (d) WzZi_è NE™ŠârÃà** (c) WzZiÅZ(á®)™** (b) WzZiaZ™** (a)

Šg•fs~ÐZkÃPz̄~gnp�X (94)

Z>4 (d)
!5½54o-ê

G
YEGIG (c) Îe* (b) � (a)

Åt{¤X X —Ð‰h~Ð5™¡6,]¯@*ìX X iZ@ (95)

',t0*æÏ (d) ñÝ',t (c) = (b) 5'.ï JG (a)

0*àzbL³gZàZk~ÐZq-ìX (96)

¡¦ŠJ§ (d) (wZgï (c) êñö8 (b) êñ_545ë HGE
Yö8 (a)

HY@*ìX)( ___ Î]Å§bœªjZzg0*=Å§b¢o•‚]»g™äÆnQ¹ (97)

Spinning (d) Syrup (c) Blending (b) Texture (a)

ÃÁ™äÆnƒZð˜iÅ»g~~Zk»ìwǵƒÇX)( Drag Force (98)

6,0+{Å̂~»g™** (b) ÒVÅ®ZŠ~¶ (a)

¯YN*],Æk[ZEw™** (d) ZgïÅ&¢A(,J** (c)

EHZ|¤‰Ü�ÛZë™CìáZi~‚~z̧q5+k,q,̧]HƒÏX 5 EĤi!̧]gppzZáZq-ß6,i} 5 (99)

Wy~ (d) # (c) EH 25 (b) EH 5 (a)
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Æ£x6,I^Y@*ìX 68 Zq-ŠJ§6,Ùziy\dä6,z{ (100)

ÚîÅ¤‰Ü̂f[Å̧]ic*Š{ (b) ˆf!̧]ÐÚîÅ¤‰Ü (a)

q,̧]# (d) Z|¤‰Ü»x7™m (c)

PZlxÆÀ}Ü6,ŸÆ!*w9}ƒYD�XZkñµ6,ƒäzZÑ¿X (101)

ïFæ (d) ',tgzZVÅæ (c) jã',tÅæ (b) ¸]æ (a)

0V~!*wÛ8-ZEw™äÅzzX (102)

(àg¥/ (d) ôzZà (c) ¸]q,Ã(,J** (b) g¥/ÃÁ™** (a)

**^y¾Ð»gƒ@*X (103)

+ßi (d) Z™Z´ (c) 0*« (b) 0*àZâà (a)

ic*Š{¤/xÅƒðÎðÃ"5½hÕä EG"3ï JGHÐ»gÅƒð—Ðg¥/äÐZk§bÅ1WCìX (104)

.ƒð (d) n~ (c) Z‚Ï (b) F,d-ö
IJ

(a)

ßìÅZâYƒZ~ñ�ŠZk’Ð¬ï™ä6,i8-4ìX (105)

W!ggZ] (d) »g0eZðW‚à (c) Wx (b) **>zX (a)

Šg•fs~»:ƒäzZÑZgïÃ̈KìX (106)

FÂZ**ð (d) W!ÂZ**ð (c) Ã́ (b) ðz@ (a)

WzZiÅu]ÅZyZ»ÇV~eöÅYCìX (107)

�w (d) (Decible) e+.Þ (c) EH (b) úg~ (a)

Ã́Ã¤/x™ä6,{g`ƒäzZà’ÃZkŠ/ÐTyMh�X (108)

aäÆ0*ãÐ*Zg™ (b) ™0Æ0*ã~*Zg™ (a)

$ðENÐ (d) °™ (c)

2Mg + O2g2MgO2 Šg•fs¬ï~̂k—~0*ðYäzZàZâYÃ́�X (109)

Mg, MgO (d) MgO (c) O2 (b) Mg (a)

qç]e^l

1-d 2-c 3-c 4-c 5-b 6-b 7-a 8-a 9-a 10-c

11-b 12- 13-c 14-c 15-b 16-a 17-b 18-b 19-a 20-c

21-d 22-a 23-c 24-d 25-d 26-e 27-b 28-b 29-a 30-c

31-d 32-a 33-a 34-a 35-d 36-b 37-b 38-a 39-c 40-c

41-b 42-b 43-c 44-a 45-b 46-b 47-c 48-c 49-c 50-a

51-c 52-a 53-d 54-a 55-b 56-a 57-d 58-c 59-a 60-a

61-b 62-d 63- 64-c 65-a 66-c 67-c 68-d 69-b 70-b

71-b 72-c 73-d 74-a 75-a 76-b 77-c 78-a 79-d 80-b

81-c 82-c 83-a 84-a 85-a 86-a 87-a 88-c 89-a 90-c

91-d 92-a 93-a 94-b 95-b 96-b 97-b 98-b 99-c 100-b

101-b 102-a 103-a 104-d 105-b 106-d 107-c 108-c 109d
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gggg8888XXXXöööö8888
ëÀ}ZLW\ÃñÈVÆqÑ]ÐôpgppcZ7eJwÅ§bZEw™D�X �

øg}DÆ‚B‚BÀzV»ZEwøg~pzgC~ZŸ†™äÆ´z{øg}£gÅZq-´#Ö �

áCìX
ñµÅo9LÐêYD�X (formal wear) ]k À}¬xîg6,êYD�ZzgPgŠ (Casual wear) ‚Š{ �

ñizVZzgoƒÀzV»ZN[ZÐZŠ~ƒ@*ìXZzgtQkÅ,ÔÀzVÅ7‰ZëúZï6,«ƒ@*ìX �

�ŠÜƒ@*ìX  ZjwÒvÅ»g~~ÌZq-n»ÀZZEwHY@*ì �

�X À}:ÜsÜcZEwòYD�É}}ÔÒ3,Ô�DÔ6,Š}ÔÂ1VÅ!*ð8-z){ÌZEwƒD �

~ZEwƒ@*ìX (Book Binding) ÌZq-n»ÀZ„ƒ@*ì� (Calico) H“ �

ÎCÀ}Ô0*=ÀzVÆ£«~¼ic*Š{„ŠÜƒD�X �

ñLÎCÀ}ziãƒD�X �

ÎCÀ}ŠðäÆQ̂k6,|›WYC�X �

yÆÀ}gä6,3,x5ìƒD�X �

ZzãÀ}yÀzVÆ£«~ziãCkƒD�X �

Ì¹Y@*ìX (Yarn) À}~g8ú‚854è
EG

GƒC�Zyg3VÐ¯ƒZŠJÇ �

BD�X (fibers) ÞNg8ŠJÐ �

ÐqÝHƒZƒ@*ìX fiber Ð¯ƒÇ��ÎC Yarn Z¤/ÃðÎCÀZBÂW\ŠBÐ�z{ÎCÀZ �

ÀZ � NƒñŠJÐ � g8 �

2$ÍÃ7ŠzVÐqÝHY@*ìX �

g1ZzgQzyYâgzVÐqÝGYD�XQ¹ŠgCg8¹Y@*ìX �

z){ (acrylic) W`ÀÀ}6ðîg6,»gG‰ŠJÍVÐ¯ñYgì�‰0*=ÔR,AÔ**ðÑyÔZ™Z&ÓëG �

Q¹¡¦ŠJÐ¹Y@*ìX
Š*iââV~ßvŠg|#ÆêVZzgYâgzVÆlzVÃÀzVÅ§bZEw™D¸X �

6,ŠNMh�XZ¹ (Television) kBÆŠzgZyßìÆY–z™D¸XZ,]kÔW\@*g]ñi*~c* �

iglë�X
yÆÀ}ÙZzgÖZgƒD�X �

ÎCÀ}3,xZzg7Šg}ƒD�X �

z{À}�¡¦ŠJÍVÐ¯ñYD�QyÆ°äÐ**ÍZg1WCìX �

ÎCÔ2$ÍÔQzyZzgg1ŠgCÀzVÅPVB�X �

Î]ÎCÍác*¾kÆ]VÐqÝHY@*ìX �
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¬xîg6,gzðÆ7Š}g&¾æG
Y

H~i�V~ZÇñYD�X �

øg~gc*„~gzðÅ̀ic*Š{F,ZHq‰Ô¬ŠwW!*ŠÔ&Ó½5å EYEH{ZzgŠvË:ÆZHq~QÇðYCX �

ë�X (Ginning) Z#gzðQkÆœVÐZµÅYCìÂQÐgzðÆ´áïÜ �

ÐgzðÆÕ@c*´áïwfYD�ZzgZyß́VÐngzðÃe{HY@*ìX (Cotton ball) gzðÆV �

tgzðÆg3VÃ™s™1Y@*ìZzgZ¹Šð™Qy~É`D�X �

Zy™s_}gzðÆg3VÐŠJÇ¯c*Y@*ìX �

ZkŠJÍVÃg8-Šc*Y@*ìZzgZk6,6ðZâYÆgzµmJñYD�X �

Z[tg8Zq-ŠJÐÐ¢og3V~$+wYD�X �

g8Ð¶ŠJÐÃ¢o¯**ƒÂŠ*Šzg~$¹Ðö
G

c*l/»ZEwHY@*åX �

z{§i»gT~g8ÐŠJÇ¯c*Y@*ìQÐÎ]»Úë�X �

Ã2$ÍÐ»gHY@*ìX (Gunny Bags)” �

ezwÔ%aZzgŠzu}̂gCZ»kÃZyÏV~g3Y@*ìX �

t”ziãqzVÃáYäcñizVƒD�X �

Ìë�X (Golden fibre) gzðÅ§b2$ÍÆŠJÐÌÀZ¯äcÆƒD�ZyÃë̄~ŠJÇ �

2$Íg82$Í7ŠzVÐqÝGYD�X �

2$ÍÆ7ŠzVÃ0*ã~PŠâVcg3Y@*ìX �

Z#tã0*ã~…™3,xƒYD�Â2$ÍÃW‚ãÐéïÑYYìX �

Z#Zk§bg8e{ƒYD�ÂZy~2$ÍÆŠJÐ¯fYD�X �

Zk§bÌZzgZIh}Æg8¯ñYD�X �

Ìg6ŠZg7Š}�X Flex Zzg Hemp �

ZyÐÌÀ}¯ñYD�XpgzðÆ£«~¹ÁX �

ŠJÇ�g3VÐ¯c*Y@*ìQÐÀzVÆ¯ä~ZEwHY@*ìX �

~)Šc*Y@*ì@*�QÐ¯YnX (loom) NƒñŠJÍVÃWhñZzg9}îg6,™ä �

ŠJÍVÃ(,}eä6,»ã»»xZ[',¹0VÆfg=HY@*ìX �

ë�X (Weaving) ŠzWhñZzg9}ŠJÍVÃW:~F,KMŠ}™ÀZ¯äÆ¿Ã&45é ENEE
�

&4/õ EN
EE»¿™̃V6,ƒ@*ìX �

ë�X (Handloom) Z,™ä�WŠòÅæŠÐº�Z¹Š4™ä �

0VÆfg=`ñYD�X (Powerloom) ',¹™Ç �
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³³³³ZZZZããããgggg8888
7ŠzVZzgYâgzVÐg8FnÆqÝ™D�X �

2$ÍÔZIhZÔ**gsÆg8FnÆÀ}¯äÆ»xWD�X �

ÐqÝ™D�X (Yalk) EV ÇZÏ§bg1ZzgQzy‰g8ëg1ÆÀzVÔñwVÔƒzVÔZzŠVZzg&4-ö
GEOG

�

g1ÆQ}µ‰ƒD�X �

ë�X (Chilakalu) ëZ¹`»ß �

!*!5½ø Eñg~Cc*ìX (Bombyxmori) Sy»Zq-Zzg**x �

Z&+}Š¶ÆŠâV~ëCÀ}c*»½ZEw™D�X �

tíQy6,FÎZ&+}Šï�X �

Z&+}ŠîZzg%YCìX 500 Zq-âŠ{QZZq-z‰Ü~ �

tZ&+}�#Ö~¹gLƒD�X �

ZyZ&+zVÃyh+D�X �

QzVÃºm£â]‰"ðÔZzg£]ÆÐêVÅqV6,ZyZ&+zVÃJgŠï�X �

aZƒD�X (Worms) TÐgLgLQ} �

™âwÔš/?Ô8[ôZzg¼Šzu}´̧V~g1ÆQzVÃÌ�Ûz|#HY@*ìX �

Z&+zVÃaZ™äÆnZyQzVÃyh+D�X �

¹Y@*ìX "Grinages" %Zœ/Ã �

~Zq-zW#aZ™äzZá%œ/ñ�ŠìX Hoorsely Hills úgIÆ �

qÝ™äÆng1ÆQzVÅ6,zgl™D�X Cocoon �

aZzZg,qÝ™D�X 6@*5 ‚w~QzVÅ �

ë£]Å̀qÝ™äÆnZkÅaÎD�X �

QzVÃ¯V~gnp�Zzg£]ÆêVÃ!*gq-!*gq-»^™Zy¯V~gnp�@*�tQ}ZyêVÃ �

�g½ZZEw™ÃX
tQ}›ygZ]SyêVÃ3D�X �

ZyQzVÃ6,zgl0*äÆa¡qqÑ]ZzgñizVgzÝÅ¢zg]7,CìX �

Z#z{(,}ƒYD�ÂQ7Zq-(,~HyúÏ~vHY@*ìX �

ë�X (Chandrikalu) TÃPg~»ß �

ŠâV~Q})#Z]«1(í3**ghŠï�ZzgZq-ºm(WYD�X 35-30 �

ZLW\ÃZk(3g"ÆaZq-YÑ‘W�X �
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Q}SŠOQŠOZCìƒDƒñZLìÆ°[ÐŠJ§ú@*g¯D�X �

Z#tâŠ{ƒZZzgwZg]ÐÓk~W@*ìÂ¢oƒY@*ìX �

tŠJÐQ}ÆŸÆZ§ZsaeYD�X �

Å§bÃWä”�X (Close sack) Z[tZq-È” �

¹Y@*ìX (Cocoon) c*�yc*¸¸y (Pattukayalu) ZÏÃ �

àV~â&QZ̧¸yÐ!*CÙò™QhY@*ìX 3-2 �

ŠâVˆëQyÃ¯VÐïwfe�X 3-2 ¸¸yÆ“WÆ �

ë�X (Sniffing) Ã̧¸yÆZ0+g„âgŠï�Zk§iÃ83þ
EE

Larva Zy �

4J-g3Y@*ì@*�̧¸yÆZ0+gÆÑgz} 15@*10~Steam oven T~Zy̧¸yÅZq-(,~®ZŠÃ �

%YNX
zg:ÑgzZ!*Úí~psƒ™�yÃ»3ƒñòYD�XZk§b�yÃyZ[™Šï�X �

83þ
EE

™Š{̧¸yZq-E²áJ-ôpgT�X �

t§i»g¬xîg6,geWn~HY@*ìX �

~ôpHY@*ìX (Sealed bags) ¸¸yÃ$È” �

Zzg!*iZg~œY@*ìXZ¤/83þ
EE

:HYñÂëZ¹Zq-ßÆZ0+g„Ö@Šï�X �

)Š(àê(»gƒ@*ìX Tasar silk Æ´z{øg~gc*„~ (Mulberry) £] �

yaZ Tasar ÆZ¼g6,Z&+}Šï�X� (Oak)Termanalia ÅPZâZqR,â**1 (Moth) g1Æí �

�X ™D
™*ôÔ¬ŠwW!*ŠÔzgøÔ

²
+êZzgæ¹ÍŠZzg~Zzgz(á»!~ic*Š{F,ZÏyÅo»g~ÅYCìX �

g1ÆQ}»ÑgzZg3VÃ”ìX �

Ð¶ƒD�X (Sirisine and fibron) �{mîg6,ŠznÆ6,z” �

�¹ic*Š{¢oƒD�X̧¸yÃZ!*w™g3VÃe¡HY@*ì@*�Z¹}YnX �

¹Y@*ìX (Reeling) ¸¸yÐg1Æg3VÃqÝ™äÆ¿Ã �

¹Y@*ìX reelers and twister t»xZq-ºmáÆfg=HY@*ìXXÃ �

qÝHYnX Yarn Z,„ŠJÐW:~aeYD�@*�ÀZ“WÆ‡.ÞŠJ§ 18@*3 ½ã �

ŠJÐ™sGYD�ZzgZ¹Ìð™äÆĝ8-Šc*Y@*ìX �

6,ZZlxÆÀ}“WÆ‡.ÞƒYD�X (Looms) tŠJ§Ë™ä �

#~ÃdgÔ©gW!*ŠZzg™*ô~ŠNMh�X (Nandi kotkur) g1Å%Æ%Zœ/Ã �

7_-êZŠgŠOâzgxÅ‚hc*Vøg~gc*„~¯ðYC��»°�g�X �

c*YæZãÌë�X (tie and die) 7_&ÐöFOêÃN*ðZzgeZð �
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Æa�gìX dots ŠOâzgxzW!*gegZzgM1Lc* �

¯gÏÔ»œ7gxÔŠOâzgxÔ**gZMùÔÃ@*ÃN*Ô7_&ÐöFOZk§bZZlxÆg§Q}�X �

£xÐñÎx�˜Vt»gGYD�X �

ñÇyÔÃ‚yÔZk,~yz){tÓxyÅZZlx�X (Tasar silk) \y �

z){X Crep ™x$ (Satin) g1ÐPZzgõ&]ÌqÝÅYC�X‰‚H �

ÅMƒ@*ìX 3,000Ð1,000 Zq-Zz‰‚,̂¸¸yÐ�ŠJÇïÑY@*ì½ã �

¤/Zxg1qÝ™äÆnZEwƒD�X 500 ¸¸y 3,000Ð2,000 Zzg½ã �

éÐic*Š{ƒ@*ìX 1,000 Å�� 5,000,000 ªÁz$ �

�g1ÆÀ}“WÆ»x~ÑgT�XZ,ßv¢~Zzg[)bÐŠzegƒD�X �

QzyÓx!*−ZgYâgzVÐqÝHY@*ìX �

¹Y@*ìXtZq-6,z”ìX Furc*Fleece ZkÃ �

ÐqÝHY@*ìX (Merino Sheep) Zin»Qzy÷eƒ �

SõMZzg¹�{zËƒ@*ìX 5@*3 Fleece Zq- �

úQzyŠîìX 18Ð5 Zq-÷eƒZq-‚w~½ã �

²¡ç
N

Šg}ƒD�X Coarse Rough Qz.$Æ!*w �

Æ!*w3,x5ìƒD�X Marino Sheepc*Angora Goat �

3,xZzg5ìQzyŠ¶zZà–c*VZzgƒ§VZzgòÔø^6,Š÷ÔQF,ZšÔZgz**^6,Š÷Ô=ÔCÙc*:Ôº[ÔgZ1y �

Zzg|Z]~0*ñYD�X
Ã»N*Y@*ìX Fleece ìTÐQzy Shear8 �

YâgÆl}ÃvyÐôpgppÆa8Ã¤/öÎðYCìX �

¹Y@*ìX Scouringc*Washing ZÒSy!*ßVÃ0*ãÆfg=Šðc*Y@*ìXZk§iÃ �

Wool åVÔ)¢zg~q,‰êVÆ•}z){��SkQzy~ÑgT�XQyÃe{HY@*ìXZk¿Ã �

ë�X Classing Sorting

ÔqQzy»3,xgz\ìX Fleece �

HY@*ìX Dye ™äÆẐ
#-£4è
FEGZgùV~ Bleached QzyÆŠJÐ �

¯äÆaZEwHY@*ìX (Yarn) Zyg3g3VÃŠJÇ �

ÅYCìX Carding c*Combing QzyÅ �

»§iìX (Spinning) áÐQzyÃ�hDƒñZkÐZq-MŠJ§¯c*Y@*ìXt»ã �

¹Y@*ìX Warp threads QzyÆŠJÐ™̃VÆQz6,ÐŠZ4GYD�XZ7 �

¹Y@*ìX weft threads ŠJÐ�Zq-Y+$ÐŠzu~Y+$º�Q7 �
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(Shearing) QzyQ@*g**

(Scouring) 0*ãÆŠJgÐ™s™**

(Sorting) Y]C

(Bleaching) Šð**

(Dyeing) g‰

(Combing / Carding) ´™**

 (Spinning) Î]»Ú

 (Weaving / Knitting) &45é ENEE

 (Rolling and Twisting) ƒ**Zzg.ÞeZÜ

 (Woolen Fabric) ¶ƒñÀ}
:Î] g1 �

ë� Cellulose :¶K3TÃ 6,z”Ð �

QzywZg]»$zgñÝìX �

ƒZøg}ŸZzgQzãÀzVÆŠgxy{ƒYCìXTÐøgZŸwZg]Æ!*CÙå3ÐXgLìX �

TÐë¤/òCk™D�ZzguŠ~ÐZLW\XD�X
I[~Zk,ZyÐÑzqƒZìX 6000 QzãƒÃ0*%»çn½ã �

‚wIÑzqƒZX 3000@*2000 QzyÃ#èENE™À}¯ä»¿ �

c*Bombyxmori ~ìßvg1Z‚ÛZö™D¸XZzgt� Shanxixia country Å( Yangshoo �

g1ÆQ}Zzgg1Æ™̃V»W¸i™`¸X Domesticated

I[~ÑzqHŠHX 7000 ³Zãc*mCg3VÃ»]™ŠJÐ~ps™ä»¿ �

æ¹z‰~Zk¿ÆÉ45åGGz(á‘Ç~6,Zq-g3V»³wÎƒZZEwƒ@*åX �

ZkÆ‚BZq-ziãtÎƒ@*ìTÐŠJ§ÃZq-Šzg}~)äÆaZEwHY@*ìX �

txÐ„ZEwƒgì�X 5000 À}Å¯ðÆf™ä �
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bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
ÓxQ+}X (1)

ÆƒD� (b) µƒD� (a)

ÓxQ+}g1Šï� (d) PÆƒD�ZzgPµƒD� (c)

tmCg67ìX (2)

Qzy (d) **gsÆg8 (c) ¾k (b) ZIhZ (a)

ZkâÐÌg8qÝGYD�X (3)

;Câ (d) ºg~â (c) ñâ (b) ø1ðâ (a)

ÐqÝ™D�XÂtg8X (Yalk) ëg8g1ÆQzVÔñ3VÔƒzVÔZzŠVZzgñEV (4)

tÓx (d) ŠgC³Zãg8� (c) ¡¦g8� (b) ŠgCg8� (a)

Z&+}ŠîìX _____ Z&+}Š¶ÆŠâV~g1Zq-âŠ{Q}½ã (5)

400 (d) 300 (c) 500 (b) 200 (a)

g1ÆQzVÃXY−Zg1z̧Vc*.V~g3Y@*ìZ¹¹Y@*ìX (6)

eß» (d) Î (c) p~ (b)
#-ö EHO

(a)

g1ÆQ}»‚³**xX (7)

Bombyxdori (d) Bombyxsilk (c) Bombyxbori (b) Bombyxmori (a)

g1ÆQzVÅ½ZìX (8)

£]Æ#/õ FGO (d) 4Æ#/õ FGO (c) {èÆ#/õ FGO (b) 0*yÆ#/õ FGO (a)

¸¸yÃ83þ
EE

YV™D�X (9)

g1Ã¢o¯äÆn (a)

g1ÆQ}ÆÑgz}ÃZ0+g„âŠŠ¶ÆnZzgE²áJ-ôpgÄNhÆn (b)

ZyÓxÆn (d) g1ÆQ}ÆZ&+}qÝ™äÆn (c)

g1ÅZ‚ÛZöD©ßv™D�X _____ £Cg1Æ´z{øg~gc*„~ (10)

{èg1 (d) çwg1 (c) F,ZÏg1 (b) Þg1 (a)

g1ÆQ}»ÑgzZTg8Ãt©ìz{{mîgÐŠznÆ6,z”Ð¶ƒD��¹ic*Š{¢oƒD�X (11)

Sirisine and Resin (b) Resin and fibroin (a)

Sirisine and Fibroin (d) Sirisine and Protein (c)

83þ
EE

™Š{̧¸yÐg1Æg3VÃqÝ™ä»¿X (12)

Blending (d) Reeling (c) Spinning (b) Jinning (a)
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g1Æ83þ
EE

™Š{̧¸yÐg8ÃZkºmáÆfg=qÝHY@*ì (13)

Reelers and Blender (b) reelers and twister (a)

reelers and jinner (d) reeler and spinner (c)

g1ÆÄŠJÍVÃ̧¸yÐZq-z‰Ü~ïw™lq6,l�X (14)

18@*3 (d) 5@*2 (c) 10@*5 (b) 2 @*1 (a)

g1ÆŠJÍVÃ“g8-Šc*Y@*ìX (15)

ÀZ“WÆˆ (d) Ð¬ Reeling (c)
83þ
EE

™äÐ¬ (b) ™s™äÆˆ (a)

Ãë�X (Pochampally Silk) 7_-ê (16)

dots (d) my and dye (c) Lie and fie (b) Tie and die (a)

ty&g1ÆZZlx�X (17)

dyÔñÇyÔÃc*yÔZk,~y (b) ñÇyÔÃ‚yÔZk,~y (Tasar silk) \y (a)

Zy~Ãð7 (d) Zk,~yÔ$Ô.çE~yÔ{èy (c)

g1ÐqÝƒäzZáPŠvõ&]X (18)

(Crepe) ‚HZzg™x$ (d) ‚HZzg™x$ (c) !*HZzg™x$ (b) »HZzg™x$ (a)

g1ÆŠJÍVÃ¯äÆnZy~P6ðZâY5ðYC�X (19)

¢o (d) EŠZg (c) p̈ (b) g3 (a)

Zz‰‚Ķ¸yÐïÑYäzZÑŠJ§X (20)

ÅM 3000Ð1000 (b) ÅM 8000Ð5000 (a)

ÅM 9000Ð5000 (d) ÅM 4000Ð2000 (c)

ŠzegƒYD�X _____ Úg1ÆÀ}Zzgg1ÆÀ}“WÆ»x~Ñßv  (21)

ŠwZzgw (d) ¢Zzgw (c) ŠwÆ¬g2 (b) ¤/Š}Æ¬g2 (a)

¹Y@*ìXZzgtZq-6,z”ìX _____ QzyÓx!*−ZgYâgzVÐqÝHY@*ìXZj (22)

Terricot (d) Teriwool (c) Fur or Fleece (b) Wool (a)

ÐqÝƒ@*ìX _____ Zin»Qzy (23)

%eƒ (d) Qz.$ (c) –~ (b) Š+ƒ (a)

ÐqÝHY@*ìXZyÅ¼Z“{mîg6,ÅYCìÔZeZq- (Merino Sheep) Zin»Qzy÷Eƒ (24)

ƒ@*ìX Fleece

ZõM 2 @*1 (d) Zõ 20@*15 (c) ZõM 10@*6 (b) ZõM 5@*3 (a)
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Zq-%eƒZq-‚w~½ãX (25)

úQzyŠîì 18Ð5 (b) úZzyqÝƒ@*ì 2-1 (a)

úQzyŠîì 14Ð6 (d) úQzyŠîì 15Ð8 (c)

Zz.$Æ!*wƒD�X _________ (26)

3,xZzg5ì (b) 5ìZzg¢o (a)

7Šg}Zzg¢o (d) Coarse Zzg (Rough) 7Šg} (c)

Zùg{–~¹V0*ðYCìX (27)

;M (d) -g\ (c) ò (b) ŠÁ (a)

Zùg{–~Zzg%eƒ»Qzyƒ@*ìX (28)

Zy~ÐÃð7 (d) 3,xZzg5ì (c) 7ŠgZ (b) J (a)

ƒzVc*–-VÆŸÐQzyZ@*gäÃë�X (29)

Reeling (d) Shearing (c) &Ò5å EEH8- (b) È (a)

ìX ZEwÅYCìZk6,¤/öÎðYCìÔHtÒy9 (Shear) YâgÆl}ÃvyÐôpgppÆn�8 (30)

(c) Zzg (b) (d) ¹7YY (c) 7 (b) ;V (a)

QzyÃ0*ã~e1™™s™**X (31)

Wool Classing (d) Filtering (c) Sorting (b) Washing Scouring (a)

QzyÐ)¢zg~qzVÃe{™**X (32)

Sorting woolclassing (b) Wasting (a)

Scouring (d) Filtering (c)

qQzy»X Fleece (33)

yŠgZgz\ì (d) 3,x¤/xgz\ì (c) 3,xgz\ì (b) ¤/xgz\ì (a)

g1ìX (34)

»g1;àg� (d) ¶K3 (c) 6,z” (b) zN*ð (a)

Î]&¾kìX (35)

Succrose (d) Cellulose (c) Fructose (b) Glucose (a)

ÐÌXD�X _______ ZzãÀ}… (36)

!*gl (d) ¤/ò (c) house fire (b) 0*ã (a)

����ZZZZ!!!!****]]]]
1-c 2-d 3-b 4-c 5-b 6-d 7-a 8-d 9-b 10-b

11-d 12-c 13-a 14-d 15-a 16-a 17-a 18-d 19-d 20-b

21-c 22-b 23-d 24-a 25-b 26-c 27-b 28-c 29-c 30-a

31-a 32-b 33-b 34-b 35-c 36-b

401CEDM / TET 2024 Paper II / Physical Science



öööö8888ZZZZzzzzgggg¡¡¡¡¦¦¦¦ZZZZââââYYYY
ƒÐª¡¦&Þ0*Ê-,çG¯c*ŠH .1

Vulcanized rubber (2) gc*y (1)

Nylon (4) Bakelite (3)

ŠgCg', .2

4Þ0*Ê-,çG (2) Þ0*Ê-,çG (1)

§C0*Ê-,çG (4) 6ðîg6,F,¹c*C0*Ê-,çG (3)

HYYì Reuse Zzg Recycle ¾nÆ0*Ê-,çGkÃ .3

Zy~Ãð7 (4) ZyŠzâVÃ (3) êñö8 (2) êñk (1)

geµñZzg�Ûm,~¯xÅ6,]øDfs~¾Å'×ZØ™Cì .4

Š Freezing (4) g¥/(3) wZg~ZyZ` (2) ',¹F,−Å (1)

óö8Å9HVZzgñR,Çh-VÅŠÑQ~ZEwƒäzZáö80*Ê-,çGÅ (Food wrap) ½Zð÷ .5

¡]tƒCì
(Amorphous and transparent)

$¨Ð+ö
EG

ZzgËs (1)

(Crystaline and Opaque) NZzg)Ës (2)

(Crystaline and Transparent) NZzgËs (3)

(Amorphous and Opaque) 
$¨Ð+ö
EG

Zzg)Ës (4)

Ãµ0*Ê-,çGÃÄ6,zs†kÅ»g~~ZEw™D�X .6

Soft Bakelite (4) Polycarbonates (3) Bakelite (2) Saran (1)

gc*yÃ¡¦g1Æîg6,ÌY**Y@*ìXZzgt .7

gî"$Ã_.[™@*ì (2) t)§C¹ì (1)

‰ñ́V6,ZkÃ+ßigc*yÐY**@*ì (3)

Æ1LÞ¯äÆnÌZEwHY@*ì Softdrinks ZkÃ (4)

øDfs~Ã̈KŠgC0*Ê-,çGì .8

Nylon (4) PVC (3) Cellulose (2) Bakelite (1)

ì Synthetic Polymer Zy~Ã̈K .9

Neoprene (4) 6,z” (3) g1 (2) ¶K3 (1)

ÅVwì Fibre øDfs~Ã́—¬x .10

PVC (4) Nylon (3) Buna-S (2) Bakelite (1)
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~Ã́fgZC¸'0*ðYC� Nylone - 6,6 .11

Hydrogen bonding (2) Van der waals forces (1)

Zy~ÐÃð7 (4) Dipole - dipole interaction (3)

‚ÅegãZzg”VÆŠzŠ|Æ1LÞ¬xîg6,ZkÐ¯ñYD� .12

PVC (4) Polystyrene (3) Polyester (2)   PET (1)

0*Ê-,çGÅãCŠ~Z»ð .13

Monomer (4) Fibre (3) Plastic (2) Oligomer (1)

ŠgCg',Zk0*Ê-,çGÐ¯ƒ@*ì .14

Phenol (4) Ethylene (3) Allyl Chloride (2) Isoprene (1)

Ebonite .15

Þg', (2) ŠgCg', (1)

Polypropylene (4) Highly Vulcanised rubber (3)

Z»ð Minomer 0*Ê-,çGÅ Teflon .16

Trifluoroethane (2) Difluroehtene (1)

Monofluoroethane (4) Tetrafluroethane (3)

ì ______ ŠgCg1Zq- .17

Polysaccharide (4) Polyacid (3) Polyamide (2) Polyester (1)

ÌðÆnZEwGYäzZá(wÃö81ŒV~fí{HY@*ìYèt .18

0*Ê-,çGkwZg]Æ)ñÝƒD� (2) 0*Ê-,çG¡Å'×ZØ™D� (1)

0*Ê-,çGk¯ƒD� (4) 0*Ê-,çGk',¹qbƒD� (3)

Ð¶ƒD�Yè Bakelite 6,bÃ™Æíw .19

0*Ê-,çGkwZg]ÆqbƒD� (2) 0*Ê-,çG¡Å'×ZØ™D� (1)

0*Ê-,çGkziy~¯ƒD� (4) 0*Ê-,çGk',¹qbƒD� (3)

����ZZZZ!!!!****]]]]
1-3 2-4 3-2 4-2 5-1 6-3 7-2 8-2 9-4 10-3

11-2 12-1 13-4 14-1 15-3 16-3 17-2 18-1 19-2
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gggg3333VVVVÐÐÐÐÀÀÀÀzzzzVVVVJJJJ----
¾kÆœVÐgzðZµÅYCìXÂZjë�X (1)

Loom (d) Ginning (c) Handpicking (b) Winnowing (a)

ë�X Golden Fibre (2)

Qzy (d) Cotton (c) Silk (b) 2$Í (a)

¯ñYD�X Gunny bag (3)

Qzy (d) Silk (c) Cotton (b) 2$Í (a)

J¢oZzg7ŠgZƒ@*ìX (4)

Qzy (d) y (c) 2$Í (b) Cotton (a)

Ìg6ŠZg7Š}�ZyÐÌÀ}¯ñYD�pgzðÆ£«~¹ÁX Flex Zzg Hemp (5)

ÜsgzðÐÀ}¯ñYD� (b) tÒy9ì (a)

tÒyßì (d) ÐÜsÒv¯ñYD� Flex Zzg Hemp (c)

ë�X ___ ŠzWh}Zzg9}ŠJÍVÃW:~F,KMŠ}™ÀZ¯äÆ¿Ã (6)

Handloom (d) Blending (c) Ginning (b) àC(a)

ë�X ______ g3VÐŠJÐ¯äÆ¿Ã (7)

Spinning (d) Blending (c) Ginning (b) Weaving (a)

����ZZZZ!!!!****]]]]
1-c 2-a 3-a 4-b 5-a 6-a 7-d

ZZZZââââÅÅÅÅeeeeÏÏÏÏ
ezwZzgŠZwÐèÃe{HY@*ìXÂLZzgVn}Ãe{™** (1)

(Winnowing) uh** (b) (Hand picking ;ðVÐÍ (a)

(Filteration)Z (d) (Sieving)í (c)

‚yŠZäZzgÈÏÃZµ™**B@*ìX (2)

Z (d) í (c) uh** (b) ;ðVÐÍ (a)

Zk§j~ƒZÃZEw™ÆZâYÃe{HY@*ìX (3)

Ug (d) Z (c) uh** (b) í (a)

Zzgge$Ãe{™D�X (Mud) z{§iT~A (4)

í (b) (Sedimentation) F,ÂL (a)

Ug (d) Z™** (c)
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µòÆˆ0*ã´u{™ä»§iB@*ìX (5)

uh** (d) F,ÂL (c) Z (b) Ug (a)

ezwQ!*w™åäÆŠzgZyZEwƒäzZÑ§iìX (6)

Ug (d) uh** (c) F,ÂL (b) Z (a)

WLÐ)¢zg~ZâYÃï%ÆnZEwHYäzZÑ§iìX (7)

uh** (d) í (c) F,ÂL (b) Z (a)

eñÐeñÅiCVe{™**X (8)

Ug** (d) í (c) F,ÂL (b) Z (a)

0*ã~ñ�Š!*gq-fgZ]Ãe{™ä»§iX (9)

Ug** (d) uh** (c) F,ÂL (b) Z (a)

Ø0*ãÐ#ÅJVÃe{™ä»§iX (10)

Hî (d) Ug** (c) F,ÂL (b) Z (a)

Z#»¯gÃ¤/xHYñÂt%âù~psƒñ’~psƒY@*ìXZk§bQZ™ä6,%âù~ps (11)

ƒñ̂k~psƒY@*ìt¿B@*ìX
(Sublimation) ¿! (d) Ÿ~> (c) ßyóg~ (b) > (a)

YßVÐZêgùVÃqÝ™ä»§i (12)

¿! (d) Ÿ~> (c) ßyóg~ (b) > (a)

0*ãÆggZ]ÃŠz!*g{qÝ™**Zzg0*ã~ps™**X (13)

0 (d) F,ÂL (c) Z (b) > (a)

����ZZZZ!!!!****]]]]
1-a 2-b 3-b 4-a 5-a 6-d 7-c 8-c 9-a 10-d

11-d 12-b 13-a
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FFFF,,,,ÚÚÚÚXXXXZZZZ‚‚‚‚kkkkZZZZzzzzgggg#### .(b)  6

BC�X (Indicator) z{ZâYÎŠzu~ZâYÆ‚B5ä6,g8-~p~zZµƒCì1 �

‰~Zq-ŠgC1ìX �

z{ZâY�Y
Ê-.ø

G
ÃucÊ-.ø

G
~ps™Cìz{F,\ö

I
0{¤ÅƒCìX �

z{ZâY�ucÊ-.ø
G

ÃY
Ê-.ø

G
~ps™Cìz{Z‚Ï{¤ÅƒCìX �

ìX ¹Y@* (Indicators) bCÙ »½~¢‰
Ê-.ø

G
¢ZâYÅãCŠ~{¤ÆÒpÐZCg8-ps™D�ZyÓxÃ �

Zzgt…—ÅF,d-ö
IJc*Z‚Ï{¤eD�XZyÓxÃZâYÅS:]»zWF,_·™äcZEwHY@*ìX �

ÅzzÐƒ@*ì��w‹ZLŸ (Formic Acid) Z#W\Ãw‹»LA$¡»Zˆkƒ@*ìZzgtÃgåF,˜ �

Ð{g`™CìX
z{ZâY�gä6,™0Å§b)XƒVZ‚Ï{¤ÅƒCìX �

gzi%{i0+Ï~ZEwƒäzZàZâY�Z‚Ï{¤ÆqïƒCìfsÆ].zw~eðˆ�: �

ZZZZ‚‚‚‚kkkk ZZZZââââYYYY
µ5Ògê GI

;àgzW‚à aä»0*ã
Zñ4;àgzW‚à †k̃i
Îe*;àgzW‚àÔ7N*Ö;àgzW‚à (Soap) ™0
!5»4gê G

YEI
;àgzW‚à oWsÓ

z{ZâYX~F,˜0*c*Y@*ì: �

FFFF,,,,˜̃̃̃ ZZZZââââYYYY
F,˜ ACETIC u»
F,˜ CITRIC ỖVn{

F,˜ BUTYRIC !*Ï¿
F,˜ LACTIC Š„ÔYa
F,˜ OXALIC 0*´ÔQR,
F,˜ MALIC ÂL
F,˜ TANNIC eñ
F,˜ OLEIC iìy»%

F,˜ STEARIC l!
F,˜ TARTARIC ZBÔZùg
F,˜ PALMTIC 0*x%
F,˜ ASCORBIC Wn&Wâ!

F,˜ URIC %O[

406CEDM / TET 2024 Paper II / Physical Science



z){X HNO3ÔH2SO4ÔHCl ŠgCF,ØVÆ´z{¼Z,F,ÚƒD��n*]Ð»gGYD�} �

Z#
!5»4o-ê G

YEIGÆW‚àkÃ0*ã~iHYñÂ
!5½54gê

EYEGI;àgzW‚àqÝƒ@*ìX �

Zk§b7N*ôZzgÎe*ÆW‚àkÐ7N*Ö;àgzW‚àZzgÎe*;àgzW‚àkqÝƒD�XZyÃgä �

6,™0»Zˆkƒ@*ìX

F,ï̃YñÂtucg8-~psƒY@*ìX (Citric) Z#$4-£é GGLWgfZzg �

ŠLWgfÆ‚Bucg8-ZzgZ‚kÆ‚BigŠg8-ŠêìX �

²+
¢-£Ó4è
EG

GEF,Ù²w~"g8-ƒ@*ìZzgZ‚Ï²w~†!g8-ŠêìX �

ä;àgzX’ÃŠgc*ÄHXtZq-"g8-’ìX Henry Cavendish Z‹‚½ZV �

¼ZâYÃZq-æ]J-@*=Æ',@~g3YñÂ',@~YÔ!g8-Åµ',@ÆZ0+gzãR~WYCìX �

@*=ZâY~ñ�ŠF,ØVÐ¬ï™@*ìZzgíY!g8-ÅµWYCìX �

Zk¿Ãgz1ÆnZ0+gzãR6,²Å�»g~ÅYCìX �

!*glŠgZÝ»g17-F,Ỗ�guF,Ỗ**>uF,Z̃zg!*glÆ0*ã»ù·ƒCìX !F,Ù �

!*glqgÂVÆ´z{øg~¢ÃÌvyàCìXØVÐ{g`ƒäzZà**»g{uV~�eZðW‚àÔ !F,Ù �

**>zXW‚àZzg»g0eZðW‚à0*ñYD�X
Z#tgî"$ÐïYD�ÂF,˜~psƒYD�X �

6,ZW,Z0+Zi7ƒDX Indicators ®à²wbCÙ �

²w);àgz³guF,˜(~eZBÂz{Z‚k~psƒÇX ! Z‚k)»8ÎeZ(ÃF,Ù �

ZÏ§bëZ‚kÃF,˜~ps™Mh�X �

¿®s~F,\ö
I
0ZzgZ‚Ï{¤»ƒYCìX �

aZƒD�X (SALT) Z#F,Z̃zgZ‚k!*ë5c*YñÂ6ð¬ïÆfg=# �

}®sc;àgz³guF,ÚÆ²w~»8ÎeZ)Îe*;àgzW‚à(»²w5c*YñA$Îe*³gu# �

aZƒ@*ìX

#ÅaZzZg»Z®gF,ÚZzgZ‚kÅlZgÆÚƒ6,ƒ@*ìX �

z{#�Y
Ê-.ø

G
»½ÃucÊ-.ø

G
~ps™,z{F,\ö

I
0#Zzg�ucÊ-.ø

G
ÃY

Ê-.ø
G

~ps™D�ZyÃZ‚Ï �

#ë�X
¼#YZzgucÊ-.ø

G
6,ZW,7™DQyÃ®~#ë�X �
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#### ZZZZ‚‚‚‚kkkk FFFF,,,,ÚÚÚÚ
½ZðZâYÃôpǵX
‚Š{#

ÆŠÆŠzg™**ÔZñ4 G R E A S E

;àgzW‚à
F,˜ ACETIC ZegÅ»g~

À}ÅÌð)Šð**(
Šðä»ÎeZ

™0Ô�7N*Ö;àgzW‚àZzgÎe*
;àgzW‚à6,Œƒ@*ì

F,˜ CITRIC -ƒgZÅ»g~

Coke Q}æz[ 0*îeg~
µ5Ògê GI

;àgz B l e a c h i n g

W‚àƒ@*ì
F,˜ carbonic Q}æz[
F,˜ Oxalic („ÆŠÆŠzg™**

WvuäÆWÑ]~Z>4;àgz
W‚à0*c*Y@*ì

3ŠÒR,~Ô�guF,˜

**>uF,˜ ;àgz³gu dyes ZŠzc*]g8-
F,Š̃}ÆŠZgZâY

'×}~opƒD�ZzgtY
Ê-.ø

G
»½Ãucg8-~ps™D�X :(Acids) FFFF,,,,ÚÚÚÚ �

X ~š/z}™0Å§bÙƒD�ZzgtucÊ-.ø
G

»½ÃYg8-~ps™D� '×} ::::(Bases) ZZZZ‚‚‚‚kkkk �

FFFF,,,,ÚÚÚÚZZZZzzzzggggZZZZ‚‚‚‚kkkkÆÆÆÆ6666ððððppppZZZZmmmm::::
F,ÚZzgZ‚kbCÙÆg8-Ãps™Šï�X .1

F,ÚŠJÂVÐ¬ï™ä6,;àgzX’{g`™D�X .2

Z#F,ÚZzgZ‚k9Úƒ~5ñYD�Âz{Zq-Šzu}Æ‚B¬ï™Æ#¯D�X .3

Z#ŠJC»g1,MZzg;àgzX»g1,MF,ÚÐ¬ï™D�Â´»g0eZðW‚à#Zzg .4

0*ã¯D�X
F,ÚZ‚kÚƒÆ‚B¬ï™Æ#Zzg0*ã¯D ::::(Neutralization reaction) ®®®®~~~~¬¬¬¬ïïïï �

�Ât¬ï®~¬ïB@*ìX

#+0*ã Z‚k+F,Ú
ŠJCW‚àc*Z‚kZ#F,ÚÐ¬ï™D�Â#Zzg0*ã ŠŠŠŠJJJJCCCCWWWW‚‚‚‚àààà»»»»FFFF,,,,ØØØØVVVVÆÆÆÆ‚‚‚‚BBBB¬¬¬¬ïïïï:::: �

¯D�Zknë&4-@î
EG

GEGStÈMh��ŠJCW‚à¡~îg6,Z‚ÏƒD�X
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¯D H+ F,ÚW!²w~;àgzXgzZV ::::(Common elements of Acids) FFFF,,,,ÚÚÚÚÆÆÆÆ¬¬¬¬xxxxÁÁÁÁÜÜÜÜ �

��ZkÆF,d-ö
IJ

{¤Æf)ŠZgìX
Z‚kW!²w~;àgzW‚à ::::(Common elements of Bases) ZZZZ‚‚‚‚kkkkÆÆÆÆ¬¬¬¬xxxxÁÁÁÁÜÜÜÜ �

BD�X Alkalies gzZV¯D�Z‚k�W!²w~i5+k,ìX
F,ÚZzgZ‚k» :(Reaction of Water with Acids or Bases) 0000****ãããã»»»»FFFF,,,,ÚÚÚÚcccc****ZZZZ‚‚‚‚kkkkÐÐÐÐ¬¬¬¬ïïïï �

0*ã~iƒ**Zq-{gY¿ìXF,Úc*Z‚k»0*ãÐ¬ïÆ³~°Z»ðw~gzZVÆZg‚i~
B@*ìX Dilution ¶zZµƒCìÔZk§b»¿

F,ÚZzgZ‚kŠz§bÆƒD� ::::(Strength of Acid and Bases) FFFF,,,,ÚÚÚÚZZZZzzzzggggZZZZ‚‚‚‚kkkkÅÅÅÅ¤¤¤¤‰‰‰‰ÜÜÜÜ �

HCl, HNO3 $zgZzg¤!gF,ÚW!²w~gzZVic*Š{¯D�XVw:
CH3COOH gzZVÁ¯D�XVw: H+ $zgF,ÚW!²w~

KOH, NaOH gzZVic*Š{¯D�XVw: OH− ¤!gZ‚kW!²w~
c*FZq-eZð»%“ƒD�TÃËÌq~Z‚kZzgF,ÚÅ (Dye) t1eZð ::::(Indicator)1111 �

ñ�ŠÏ»ØÎäÆnZEwHY@*ìX
tZq-Z(1ƒ@*ì�F,d-ö

IJ
zZô~"g8-ƒY@*ìZzgZ‚ÏzZô ::::(Phenolphthalein) ¢¢¢¢44445555éééé EEEE

GGGGEEEE
¢¢¢¢----££££ÓÓÓÓ4444èèèè
EEEEGGGG

GGGGEEEE �

~†!g8-~psƒY@*ìX
tZq-Z(1ƒ@*ì�F,d-ö

IJ
zZô~†!g8-ZzgZ‚ÏzZô~) ::::(Methyl Orange) $$$$4444----££££éééé GGGGGGGGLLLLWWWWggggôôôô �

g8-»ZÖg™@*ìX
Z#F,ÚZzgZ‚k!*ë¬ï™D�ÂõÝÆîg6,#¯D�X ::::(Salts)#### �

F,ÚZ‚kÆ!*ë¬ïÆ³~#Zzg0*ãáCìÂt¬ï®~ ::::(Neutralisation) ¿¿¿¿®®®®ssss �

¿®sB@*ìX (Neutralisation Reaction) ¬ïc*
;àgzXÆgzZV6,Ãð!*g70*c*Y@*Zknt0*ãÆ  ::::(Hydronium Ion) ;;;;ààààggggzzzz4444ggggzzzzZZZZVVVV �

¯D�X H3O+ Ð¬ï™Æ;àgz4gzZV Molecules

ë�X Alkali Z¤/Z‚kW!²w~i5+k,ƒÂZkÃ ::::(Alkali) ZZZZÃÃÃÃàààà&&&&††††  �

gzZV¯D�ÂZ,F,Ú¤!g H+ zZô~ic*Š{ Aqueous Z,F,Ú� ::::(Strong Acid) ¤¤¤¤!!!!ggggFFFF,,,,˜̃̃̃ �

F,ÚBD�X
gzZV¯D�XZ,Z‚k OH− zZô~ic*Š{ Aqueous Z,Z‚k�  ::::(Strong Base) ¤¤¤¤!!!!ggggZZZZ‚‚‚‚kkkk �

¤!gZ‚kBD�X
tFZq-bCÙ»Wö{ƒ@*ìÔt²w~;àgzXÆZ ::::(Universal Indicater) WWWWÃÃÃÃ¹¹¹¹1111 �

Zg‚izV6,ZgùV»bCÙ{™D�X
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ÆZ0+g;àgz³guF,g̃ziZ: (Gastric Juice) øg}n{~nðF,˜ ::::(Antacids) ŠŠŠŠZZZZ««««!!!!ZZZZššššMMMM �

{Æˆ[ÐZ�ÛZiƒ@*ì½ZÆic*Š{ZEwc*H™äzZà½ZÆZEwÆẐkF,»̃ic*Š{ 2Ð1

lZg~Z�ÛZi¿~W@*ìTÆ³~ŠgŠZzg"ìƒCìZk"ìÃŠzg™äÆn�ZŠzt
BC�X Antacid ZEwÅYC�Ô Medicine

ÐÁƒYñÂŠZ-$yZ[c*&ÑzqƒYD 5.5 pH Z¤/ìÆZ0+g» ::::(Tooth Decay) ŠŠŠŠZZZZÕÕÕÕVVVVÅÅÅÅyyyyZZZZ!!!! �

ë�X (Tooth Decay) �Zk¿ÃŠZÕVÅyZ!
(Family of salt) {0+Zy ÁÜÐmgppzZáëVÃëV» 7V ::::(Family of Salt) ëëëëVVVV»»»»{{{{0000++++ZZZZyyyy �

ë�X
ë�X (Table salt) c*(Common Salt) Îe*³gZàÃ¬x# ::::(Common Salt) ¬¬¬¬xxxx#### �

Dry Bleached lime [(Ca(OH2)] ã0*îegŠgZÝ ::::(Bleaching Powder) gggg8888----––––̀`̀̀ssss �

ŸÆÐªCÙHY@*ìX  CaOCl2 Zzg³g+Æ¬ïÐqÝƒ@*ìXã0*îegÃ

t!*zgc{ä~ZEwƒäzZÑÎeZìTÐPaZƒ@*ì�½ZÃ ::::(Baking Soda) """"5555½½½½5555ëëëë EEEEGGGGEEEE
YYYYÎÎÎÎeeeeZZZZ �

¯@*ìX Crispy '×h+ZgZzg

Æ³~Šðä»ÎeZáCìX (Crystallization) Îe*»g1,MÆHî ::::(Washing Soda) ŠŠŠŠððððääää»»»»ÎÎÎÎeeeeZZZZ �

Hydrated 0*ãÐ…YD�Â (Crystals) Z##Æ•} :::: (Hydrated Salt) ;;;;ààààggggZZZZéééé#### �

Gypsum z�Š~W@*ì‰ Salt

tŠgZÝ0*ãÆ‚Ó]ÅZq-ºm®ZŠì�N^~ ::::(Water of Crystallization) 0000****ãããã»»»»HHHHîîîî �

Ë#ÆCÙZq-Z»ðŸ‚Æ‚B6ðîg6,a~ƒCìZzgz{#�0*ãÆHî~ñ�Šƒ@*ìz{
B@*ìX Hydrated Salt

ŠgzwZg]6,¤/x™ä6, 373K Ã CaSO4,2H2O /‚« ::::(Plaster of Paris) öööö7777WWWWsssscccckkkk �

0Y@*ì¸ö7Wsck CaSO4½H2O t0*ãÆ‚Ó]ÅŠêìZzgyÜÔ½;àgZ"3ï JGH

Æîg6,ZEw™D�X Support IKƒðA-VÃ�häÆneZË

ë� (0-14) e: pH ËF,˜c*†Å¤‰ÜÅYõºme:Æfg=ÅY$Ëì‰ ::::pH Scale �

Ô�Ë²w~;àgzXgzZVÆZg‚iÅeö™@*ìX

Æ�X (Power) Ð1ŠHìTÆp¤‰Ü Potenz ̀ðÆÂ P ~ws pH ::::Potenz �
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# Z‚k F,Ú
Salts Bases Acids

# Z‚k F,Ú
®~¬ï Z‚Ï{¤ F,d-ö

IJ
{¤

#+0*ã F,˜+Z‚k

6ð%·] pH Scale

ŠðäÎeZ ã0*ƒeg ¬x%·] pH = 7 pH > 7 pH < 7 ÆZW,Z] pH

# Z‚k F,Ú

Indicators bbbbCCCCÙÙÙÙ

¬@1 (áò1 6z~1 ¡~1  

Universal indicator Olfactory indicator Synthetic indicators Natural indicator

\iZzg $4-£é GGLWgô
Ê-.ø

G
»²w

ß8-»% ¢45é E
GE

¢-£Ó4è
EG

GE ‰~
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»¦g”gsHXZk pHäSorensen gzZVZg‚i>{F,ÚZzgZ‚Ï²w~t¸]úÃŠzg™äÆn H+ �

J-özŠ™Šc*ŠHX (molar)Å"1" gzZã{¤�� [H+] ¦gÅãCŠ1$²w pH

gZzVÆZg‚iÃªCÙ™@*ìXVw H+ Z°ZŠ6,FFƒ@*ì� 14 e:#@* pH ŠgZÝ »»»»____····:::: pH ÅÅÅÅzzzzÝÝÝÝZZZZzzzzgggg pH �

gzZVÆZ‚i²w•™Zq-Å H+ #6,;àgz4gzZVZg‚iÅŠgZq-ÅƒCìX´z{Zi,0*ã~ pH Æîg6,
ƒ@*ìX (pH=14)Å10-14 Zzg pH=0

zÝ~„i0+{g{Mh�XZ#!*glÆ0*ãÅ pH Y0+ZgZ�x¹Á ÅÅÅÅZZZZÌÌÌÌ:::: pH ggggzzzziiii%%%%{{{{iiii0000++++ÏÏÏÏ~~~~ �

ŠgÃ pH ÐÁƒCìÂZÐ!Z!!*glë�XZ#!Z!!*glË™0+~~YCìÂt0+~Æ0*ãÅ 5.6 Šg pH

Á™ŠîìXZknÅ0+-V~W!Z�x»i0+{gxÂƒY@*ìX
Ì¹Y@*ì(Ðð¦/Zg~YCìÂt brine Z#Îe*³gZàÆW!²w)& ¬¬¬¬xxxx####ÐÐÐÐÎÎÎÎeeee****;;;;ààààggggzzzzWWWW‚‚‚‚àààà:::: �

¿ë�Xt**xqÝ”{—ÅãCŠ (Chlor-alkali) ¹ƒ™Îe*;àgzW‚à¯@*ìXZk¿Ã³gXZÅ¨Ðö
G

6,ìXLL³góó³g+ÆnZzgLLZÅ¨Ðö
G

óóÎe*;àgzW‚àÆnìX
2NaCl+ (aq)   +   2H2O (l)   g   2NaOh (aq)    +    Cl2 (g)    +  H2 (g)

³g+’Ãµ',−{6,,;àgzXÃt',−{g3ŠHA$t',−{6,Îe*;àgzW‚à²wáCìXZk%µ~ �

&õÝ»gƒD��ÃZ+{qƒD�X
ƒCìXŠzu~§sË¤!gF,˜ 7 Šg pH Ë¤!gF,Z̃zg¤!gZ‚kÐ“WzZá#®sƒD�XÅ �

ÐÁƒCì²¤!gZ‚kZzg$zgF,˜Ð¶ 7 Šg pH Zzg$zgZ‚kÐ¶zZá#F,d-ö
IJƒD�XÅ

Ðic*Š{ƒCìX 7 ÅŠg pH zZá#Z‚Ï¡]&S¤ÆƒD�XÅ
;àgz³guF,Z̃zgÎe*;àgzW‚àÆZ ŠÐ¯ñ‰#ÃÎe*³gZà¹Y@*ìtz{#ìT»ZEw �

W\3ä~™D�X
«gÆ0*ã~Z#BƒñƒD�ZyëVÐ̧~F,zÎe*³gZàZµHY@*ìXŠ*ÆZ”V �

¬xîg6,Zy~ñ�ŠWßŠ7VÅzzÐÈg}ƒD� (Crystal) ~̂k#Æf{],0*ñYD�Xt(,}̄
t"ã#BD�XŠ*iâäÆ«gzVÆÈƒYäÐ"ã#Å6,'µ‰XÃ́Å§b"ã#
ÅÌ»y0ÅYCìX

bbbbÎÎÎÎZZZZÑÑÑÑ]]]]
aäÆ0*ã~‰~5ä6,ªCÙƒäzZÑg8-X (1)

! (d) uc (c) ¨ (b) 8 (a)

z{ZâYqŠzu~ZâYÆ‚B5ä6,g8-~p~zZµƒCìX (2)

# (d) Z‚k (c) F,˜ (b) 1 (a)

ŠgC17ìX (3)

Ñ (d)
²£å
YH„Å'c*V (c) %c (b) ‰~ (a)

z{ZâY�Y
Ê-.ø

G
Ãuc~ps™CìX (4)

ÓÏ¬ï (d) # (c) Z‚k (b) F,˜ (a)
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z{ZâY�ucÊ-.ø
G

ÃY~ps™C�X (5)

ÓÏ¬ï (d) # (c) Z‚k (b) F,˜ (a)

ZK̈ã°[ìX (6)

{%{ (d) ÓÏ¬ï (c) Z‚Ï (b) F,d-ö
IJ

(a)

æ‹»cWÆŠzgZyZkF,Ú»ZyZ`™CìX (7)

N*gN*q-ZŒ (d) 7q-ZŒ (c) â´ZŒ (b) ÃgîZŒ (a)

0*´ZzgQR,~0*c*YäzZÑF,X̃ (8)

Citric acid (d) Oxalic acid (c) Olic acid (b) Z]45ëGHF,˜ (a)

CkƒVX (Soapy) z{ÓxZâY�gä6,™0Å§b (9)

ÓÏ (d) ®~ (c) Z‚Ï (b) F,d-ö
IJ

(a)

™0~0*ñYD�X (10)

KOH Zzg  NaOH (b) HÅo-ê
IG;àgzW‚àZzgZñ4;àgzW‚à (a)

Mg(OH)2, NaOH (d) Ca(OH)2, NH4OH (c)

oWsÓ“ZEw™D�X (11)

(Body pain) $+yŠgŠ6, (b) (Headache) u~ŠgŠ6, (a)

(Chest pain) Jg~ŠgŠ6, (d) (Acidity) n}~ŠgŠc*¡6, (c)

†k̃i~ƒ@*ìX (12)

Mg(OH)2 (d) NaOH (c) NH4OH (b) Ca(OH)2 (a)

Z#
!5½54gê G

YEGIÆW‚à)gZÄ(Ã0*ã~iHYñÂ
!5½54gê G

YEGI;àgzW‚àqÝƒ@*ìXZ¤/Zk~+
¢5Ð£4è
EG

GEÆP (13)

¢}eZBÂqÝƒäzZÑg8-X
! (d) †!)uc( (c) igŠ (b) "g8- (a)

~e1™g‚rìX _______ YŠz¤/»̃cWÐIe¸Ã (14)

$4-£é GGLWgf (d) Z‚k (c) F,˜ (b) +
¡Í-£4è
EG

GE (a)

’ì ___ ä;àgzX’ÃŠgc*ÄHXtZq- Henry Cavendish Z‹‚0Zy (15)

"g8-ZzgƒZÐziã (d) š (c) "g8-ZzgÑ (b) g3ZzgÑ (a)

Å¹»g~YVÅYCìX (Tin) @*=Æ',àVÅZ0+gzãR6,² (16)

@*=Æ',@~7,}gziâV&ÎgZpVÈ™äÆn (b) Z0+gzãRÃÅäÆn (a)

tÓx (d) ½ðZâY~ñ�ŠF,ØVÐ@*=Ã·¶™äÐgz1ÆnX (c)

»ù·ìX _________ F,\ö
I
0!*glŠgZÝ (17)

»g17-F,ỖËguF,Ỗ**>uF,˜ (b) »g17-F,Ú H2SO4ÔHCl (a)

**>uF,Z̃zg0*ã (d) »g17-F,ỖËguF,Ỗ**>uF,Z̃zg0*ã (c)
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F,\ö
I
0!*glvyàCìX (18)

Zy~ÐÃð7 (d) qgÂVZzgZK̈ã¢ (c) qgÂVZzgÇh-V (b) qgÂV (a)

ØVÐ{g`ƒäzZà**»g{™�ƒZ~ñ�Šgî"$Ðï™F,˜¯C�X (19)

CO2, NO, SO2 (b) NO, SO2 , CO (a)

Zy~Ãð7 (d) SO2 , CO2 (c)

øg~7,zÏgc*„W0+OZ6,Š÷Æ¾£x6,F,\ö
I
0!*glzZµƒCìX (20)

z(á3! (d) zØôx (c) ±43ð
YEHg (b) z×zZh{ (a)

t’aäÆ0*ãÃŠzŠX™ŠîìX (21)

CO2 (d) NO (c) CO (b) SO2 (a)

¬%ZLEÅèÅYõ™zZ@*ìXYõ™äÆˆØ¸ì�EÅè~F,\ö
I
0{¤ic*Š{ì (22)

ÂW\¬%ÃE~¾nÅ3ŠZEw™ä»tg{Š,ÐX
)**xC (d) ®~ (c) Z‚Ï (b) F,Ù (a)

ZŠzc*]Zzgg8-ZzgŠ}�ŠZgZâYÅ»g~X (23)

ëVÅYCì (b) Z‚kÐÅYCì (a)

F,ØVÐÅYCì (d) ]ÐÅYCì (c)

)( ZŠzc*]Zzgg8-Å»g~~ZEwƒäzZÑF,X̃ (24)

CH3COOH (d) HNO3 (c) HCl (b) H2SO4 (a)

¤/öÆŠÆŠzg™äÆnZEw™D�X (25)

ÓÏ¬ï (d) # (c) F,˜ (b) Z‚k (a)

Q}æz!*]~ZEwƒ@*ìX (26)

Zy~ÐÃð7 (d) »g17-F,˜ (c) Ỗ',s (b) ]Zzg',s (a)

ÆŠÆŠzg™äÆnZEwƒ@*ìX (Ink) („ (27)

HCL (d) �gq-F,˜ (c) F,˜ Oxalic (b) F,˜ Citric (a)

3ŠZzgÒR,~~ƒ@*X (28)

H2SO4 (d) HNO3 (c) Citric Acid (b) HCl (a)

ã0*îegìX (29)

®~ (d) # (c) F,˜ (b) Z‚k (a)

Šðä»ÎeZZzg3ä»ÎeZX (30)

Zy~Ãð7 (d) Z‚k (c) F,˜ (b) # (a)
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0*c*Y@*ìX _______ WvuäÆWÑ]~ (31)

Zñ4;àgzW‚à (b) y;àgzW‚à (a)

Z>4;àgzW‚à (d) 7N*Ö;àgzW‚à (c)

ZegÅ»g~c*½ZðZâYÃôpgppÆnZEw™D�X (32)

Olic acid (d) @*g@*gW‚à (c) Acetic acid (b) Citric acid (a)

ŠZÕVÃväÐôpgppÆnCÙgzi',l™D�XZEwƒäzZáIB°ÅS¤tƒCì (33)

3ä»ÎhZ (d) Z‚Ï (c) ®~ (b) F,\ö
I
0 (a)

øDfs~Ã̈KF,\ö
I
0{¤g‚rìX (34)

Antacid (d) aä»0*ã (c) "5½5ë EGE
YÎeZ (b) »̃gk (a)

øDfsZÖpÃ�hØX (35)

QR, (a) )( F,˜ Lactic (1)

˜ (b) )( F,˜ Acetic (2)

u� (c) )( F,˜ Citric (3)

Š„ (d) )( F,˜ Oxalic (4)

d óa ób óc (4)  d óc ób óa (3) a ób óc ód (2) d óa óc ób (1)

_______ Óx®~²w#Æ²w (36)

Zy~Ãð7 (d) ¹7YY (c) ƒD� (b) 7ƒD (a)

����ZZZZ!!!!****]]]]
1-c 2-a 3-b 4-a 5-b 6-a 7-a 8-c 9-b 10-b

11-c 12-b 13-c 14-b 15-d 16-c 17-c 18-c 19-b 20-d

21-d 22-b 23-d 24-b 25-a 26-c 27-b 28-d 29-a 30-a

31-d 32-b 33-c 34-a 35-c 36-a

FFFF,,,,ÚÚÚÚÔÔÔÔZZZZ‚‚‚‚kkkkZZZZzzzzgggg####
Vwì (Cola) ZzgÃ! Fruit Juice óVineger .1

$zgZ‚kÅ (4) ¤!gZ‚kÅ (3) $zgF,ÚÅ (2) ¤!gF,ÚÅ (1)

’aZ™D� _____ F,ÚŠJÂVÐ¬ï™Æ .2

»g0eZðM‚à (4) ;àgzX (3) ³g+ (2) Mx (1)

0*ã~iƒYD�XøDfs~Ã̈KÒy9��ZyŠJCM‚àÆ²w MgO ŠJCM‚à‰� .3

Ð0ì
²wØƒ@*ì (4) ²w®~ƒ@*ì (3) ²wZ‚Ïƒ@*ì (2) ²wF,d-ö

IJƒ@*ì (1)
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»gÅÒR,~~ZEwƒ}zZÑF,À .4

N*gR,uZŒ (4) Boric Acid (3) (2) HCl (1)

ÅÚ~0*c*ì ____ Zq-Z(²wìT~%6**>uF,Z̃zg%6;àgz³guF,˜ Aqua regia .5

3:1 (4) 2:3 (3) 4:6 (2) 1:3 (1)

Ìë� 'Oil of Vitriol' F,Ã̃¬xîg6, _______ .6

Z$k5ë GHF,˜ (4) **>uF,˜ (3) ËguF,˜ (2) ;àgz³guF,˜ (1)

»f)ŠZgƒ@*ì "Fizz" F,ó̃‚Åegã~ ______ .7

Citric (2) Oxalic (1)

Carbonic (4) Hydrocloric acid (3)

ë� ____ Z#F,ØVZzgZ‚ÎVÃ0*ã~iHY@*ìÂz{gzZâV~„ƒYD�XZk¿Ã .8

Šá (4) gzZ+M (3) ‰ (2) As (1)

ÅzzÐƒ@*ì _____ ]V~op6»fZB .9

»g1&¿.ç EG˜ (4) ;àgz³guF,˜ (3) 7q-F,˜ (2) Z$k5ë GHF,˜ (1)

øDfs~¾²w~Ð',¹ñÆƒCì .10

‰Ãi»²w (4) ]»²w (3) !*gl»0*ã (2) >{0*ã (1)

z{K�ÓxF,ØV~(áïƒ@*ì .11

;àgzX (4) **>zX (3) Mx (2) ³g+ (1)

F,ÚZzgZ‚kÆŠgxyƒäzZá¬5]¬xîg6, .12

Z Š (4) ¹ (3) Z-Zt (2) Šz¢¹ (1)

____ ~¬xîg6,ŠzZëZ‚k0*ñYD�Zy~Zq-Z>4;àgzM‚àƒ@*ìZzgŠzuZ Antacids .13

;àgzM‚àƒ@*ì
Îe* (4)

!5½54o-ê
G
YEGIG (3) 7N*ô (2) y (1)

ƒ@*ì _____ ¤!gZ‚kZzg$zgF,˜Æ$™)ÿ
G

Æ³~qÝƒäzZÑ#¡~îg6, .14

”h+ (4) ®~ (3) F,d-ö
IJ

(2) Z‚Ï (1)

øDfs~Ã̈KF,d-ö
IJ#ì .15

(4) (3) (2) (1)

ŠØ‰¬ï~õ&]Å¶K0+„<X .16

(2) (1)

(4) (3)
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¬xîg6,# .17

;àgzXgzZVgnp� (2) gzZã%·]ƒD� (1)
Ê-.ø

G
Ãucg8-~ps™D� (4) ;àgzM‚àgzZVgnp� (3)

Z+ZâY� (Indicators) bCÙ .18

Zy»g8-F,ÙZzgZ‚ÏzZTV~psƒY@*ì (1)

ZyÅ1F,ÙZzgZ‚ÏzZTV~psƒYCì (2)

ZïwF,ÙZzgZ‚ÏzZTV~psƒY@*ìX (3)

Zy»fZBZ‚ÏZzgF,d-ö
IJ

zZTV~psƒY@*ìX (4)

ƒ@*ì _______ y;ÔàgzM‚àZzg**>uZŒÆ¿ÐqÝƒäzZá#»‚@Ÿ‚ .19

(4) (3) (2) (1)

w‹Åe7-~0*c*YäzZÑF,˜ .20

Ethauric acid (2) Acetic Acid (1)

Lactic acid (4) Methamoic acid (3)

øDfs~ÐËxV0*c*Y@*ì Oxalic acid .21

ZB  (4) Yx (3) Vn{ (2) QR, (1)

Ðƒ@*ì z Åz _______ ÎeZzZR,Å1LÞÃÅ%6,’»éÆ‚BZyZ`ƒ** .22

Š!*ƒ~¶ÅzzÐ’Åi5+k,~~ZŸ† (2) Š!*ƒ~ZŸ†ÅzzÐ‚>V»’Ã{g`™** (1)

Š!*ƒ~ZŸ†Ð’6õÝÃaZ™Cì (4) Š!*ƒ~¶ÅzzÐ’Åi5+k,~~¶ (3)

»M!²w (NaCl)# .23

ŠzâV (2) Zzg (1) (4) ®~ (3) Z‚Ï (2) F,d-ö
IJ

(1)

ŠJ]Å Zaic i7-F,Z̃zgZ‚kÆ‚(Ÿ3›é
GGï™Æ;àgzX’»ZyZ`¿~ÑCìXZkÅãCŠ6, .24

¡]tì
®~ (4) Amphoteric (3) F,d-ö

IJ
(2) Z‚Ï (1)

~fí{HY@*ì ______ F,ØVÃ .25

ö8~ (4) ŠJCe1V~ (3) h~ (2) èÆ{zV~ (1)

Ã�gŠzZfe� _____ ƒYCìÂëŠgŠÐgZs#0*äÆn Acidity Z#… .26

Milk of Magneria (4) \ŠzŠ| (3) 0*ã (2) »̃gk (1)

ÅwZg~¹ÐËnÅc*Ã́Zlx{g`ƒCì (Blaking soda) 3äÆÎe} .27

Zy~ÐÃð7 (4) »g0ñâM‚à (3) Mx (2) »g0eZðM‚à (1)
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ì (Milk of Lime) ŠzŠ|a** .28

»Ës²w Ca(OH)2 0*ã~ (2) Suspension» Ca(OH)2 0*ã~ (1)

Zy~Ãð7 (4) (2) Zzg (1) ŠzâV (3)

Îe*;àgzM‚àÅZ‚Ï¡]Åzz .29

Hydroxyl ions (4)Hydrogen ions (3) Chlorine ions (2) Sodium ions (1)

0*ãÐ¬ï™CìÂÂZ**ð» X ÆZEwÅYCìXZ# (White wash) —��MH0*Ù X Zq- .30

H—ì X ZyZ¿̀~M@*ìXÂ
yM‚à (4) Îe*M‚à (3) Îe*»g1,M (2) y»g1,M (1)

¬ïc*)zZ]Ãå< .31

ŠzâV (2) Zzg (1) (4)   (3) (2) Gypsum (1)

øDfs~¾ÆŠv**x� Lye c*Caustic Sodaþ .32

Na2O (4) NaOH (3) KNO3 (2) NaNO3 (1)

Îe*;àgzX»g1,M»¬x**x .33

Caustic Soda (4) Šðä»ÎeZ (3) 3ä»ÎeZ (2) uƒZa** (1)

ì Anticid øDfs~Ã̈K4 .34

(4) (3) (2) (1)
$™)ÿ
G

c*)zZ]Ãå< .35

CaCl2 (4) CaOþ (3) (2) (1)

y»g1,M»fg= .36

qgz!*ÑÓx (4) Z&+zVÆ½ (3) +%% (2) «g~¯w)@6( (1)

ÃZEw™D� Alum .37

¸g~fgZ]Ãn&µd™äÆn (Loading) ÑŠä (1)

ŠzâV (2) Zzg (1) (4) )¢zg~ZâYÃUäÆn (3) pyÅ$Æn (2)

ÆnZEw™D� _____ ªã0*ƒeg (Ca(OCl2)) Æny;ð7³gZà Bleaching .38

Š«,-$ (2) ³gzÃgxÅ»g~Æn (1)

qgz!*ÑÓx (4) ̀Z*¿ (3)

¬Ý»6ðŸ‚ .39

(2) (1)

Zy~ÐÃð7 (4) (3)
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Zq-‚yZKEÅèÅfíÏÅYõÆnZÐŠ/Ç{&ìXYõ~Ø¸ì�ZkÆEÅi} .40

¹ic*Š{F,d-ö
IJìX̀ÆnñizV7ìXZkÅF,d-ö

IJ
{¤ÃŠzg™äÆni}~Ã́—Ã

(áï™**e’X
a** (4) KOH (3) Z>4 (2) NaOH (1)

´äzZà’ .41

SO2 (2) CO2 (1)

Nitrous oxide (4) Hydrogen peoxide (3)

KEY ����ZZZZ!!!!****]]]]
1 - 2 2 - 3 3 - 2 4 - 2 5 - 1 6 - 2 7 - 4 8 - 3 9 - 2 1 0 - 2

1 1 - 4 1 2 - 1 1 3 - 3 1 4 - 2 1 5 - 3 1 6 - 4 1 7 - 1 1 8 - 1 1 9 - 2 2 0 - 3

2 1 - 1 2 2 - 3 2 3 - 2 2 4 - 3 2 5 - 2 2 6 - 4 2 7 - 1 2 8 - 1 2 9 - 4 3 0 - 4

3 1 - 4 3 2 - 3 3 3 - 2 3 4 - 1 3 5 - 2 3 6 - 4 3 7 - 1 3 8 - 4 3 9 - 2 4 0 - 4

4 1 - 4

ÃÃÃÃ́́́́ZZZZzzzzggggððððzzzz@@@@
ŠgCfgZù�özŠlZg~ñ�Š�Zzg¼²I»̂ƒYNÐBD�X (1)

Zy~ÐÃð7 (d) g»i~Zgï (c) »:ƒäzZá (b) »ƒäzZá (a)

g»i~ZgïìX (2)

tÓx (d) ŠgC’ (c) ðzw (b) Ã́ (a)

»g0Å{Ø̂ìX (3)

Zy~ÐÃð7 (d) Ãw’ (c) Ãw@*g (b) Ãu (a)

Ãw@*gÃøDfsÅ»g~~ZEwHY@*ìX (4)

tÓx (d) Š}ÃZâY (c) ZŠzc*]‚i~ (b) ¡¦eZð (a)

"3©-£é
EGEGAÍ1V¯ðYC�X (5)

Ãw’ (d) Ãw@*g (c) Ãu (b) »g0 (a)

ðz@áCìX (6)

«g~Z�xÐ (b) 1YâgzVÐ (a)

QzVÐ (d) ywYâgzVÐ (c)

Refining (7)

Ã́Ã¤/x™** (b) ðz@ïÜ&$ (a)

g»i~ZgÌVÅµò (d) ðz@ÆZbZYÅŸ~>Æfg=e{™** (c)
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\#Zk,™ZÅ~ZEwƒäzZÑZgïX (8)

tƒ (d) (Kerosene) Pz̄ (c) em,w (b) ðzw (a)

»ƒÐ(,ZbF,0ÌìX CNG (9)
45½h4è
XGGE (d)

&454è FEHGE (c) ç” (b)
$4-£4è GGGE (a)

WßŠÏÅÚÐƒÐZYZgïÃ̈KìX (10)

ðzw (d) Pz̄ (c) Ã́ (b) ŠgC’ (a)
!5»4o-ê G

YEIGƒZÅñ�ŠÏ~V™HZyZ`™CìX (11)

MgCO2 (d) MgO (c) MgO2 (b) Mg(OH)2 (a)

PZâY7QYè (12)

9ÅŠic*Š{ƒCì (b) 9ÅŠ7ƒC (a)

Á9ÅŠ (d) `�l—ƒ@*ì (c)

ñxHÆ?»¤/xz (13)

)-z (d) ¤/xz (c) »Ñz (b) -z (a)

WvÃuäÅ4+— (14)

Blanket (d) Co2 (c) Wx (b) 0*ã (a)

úg’ŠgCZ»ðX (15)

Kj&g (d) g&kj (c) Kg&Kj (b) Kj&Kg (a)

Ð£™̈ä6, LPG Ç~Å³gz’Šg (16)

))z~ (d) )z~ (c) ic*Š{ (b) Á (a)

iCÙ~’X (17)

O (d) N (c) CO (b) CO2 (a)

y~ZEwƒäzZÑâùZgïìX (18)

ðzw (d) LPG (c) 0*ã (b) CNG (a)

z{6ð¬ïT~Ãð—ƒZÅñ�ŠÏ~WxÆ‚BQìZzgwZg]{g`™CìX (19)

ZyZ` (d) ¿w (c) 9ÅŠ (b) ¿Z-Zt (a)

øDfs—WvÆ?Ð7sX (20)

ñxH (d) Wax (c) Ã́ (b) Pz̄ (a)

����ZZZZ!!!!****]]]]
1-a 2-d 3-a 4-d 5-c 6-b 7-c 8-c 9-a 10-a

11-c 12-b 13-d 14-c 15-a 16-a 17-b 18-c 19-a 20-b
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6666ðððð¬¬¬¬5555]]]] .7

øøøøgggg}}}}ZZZZ§§§§ZZZZsssszzzzZZZZ))))ssssƒƒƒƒääääzzzzZZZZààààpppp´́́́VVVV
‰p´V!ƒC�Zzg‰NóZÏ§b‰p´V¬gèƒC�Zzg‰xóâjw~ƒäzZàZÒ �

p´VŠgCƒC�X
²‰p=V~ZK̈ãæZìc*ÃÒ(áïgSìX �

‰p´VÙz‰Üc*æ]ÐŠCÙZðYC�X �

gziZ:Îg`»ƒqZzg¾z[ƒ**ZzgZÏ§bCÙ‚wz‰ÜÆÒpÐñÈV~p~z){X �

p´Vz9Æ‚BŠCÙZðYg„�XZ+p´VŠzg~p´VBC�XZÏ§bz9Æ‚BŠCÙZñ‰zZu] �

Šzg~zZu]BD�X
ëøg~gzi%{i0+Ï~FZq-p=VÃŠÙgT�X†',s»áóñÌuâ~âZzgÅ6,}Æ%»k̂ �

qª~psƒY**z){X
tÓxZâYÅqª~ƒäzZàp´V�X �

‰¿‰½g}Zzg‚¡k[~ƒZ½äÐZyÅ�#Ö~p~zZµƒCìXÇ~Æ°äZzgßìÃ �

i8-•ÆŠzgZy5—»gƒCìX
»½Z]Ã°**óîpVÃ°**óŠzŠ|»Š„~psƒ**z){Üp=VÆŠzgZy5—»gƒg„�X �

',s0*ã~ó0*ãggZ]~psƒ@*ìóp0*ãÅF,I7$+àZzgÃð5—qÝ7ƒðX �

Z+p~T~5—qÝ7ƒC8p~BCìX �

Ë—Åqªóg8-ó�#ÖZzĝ~ƒäzZàp~ó8p~BCìX �

8p~ÃLL8póóÌë�X �

¬xîg6,8pÆŠzgZy5—qÝ7ƒCX �

^Zzg�#Ö~Ìp~zZµƒCìX �

5ZâY»g™äzZàZ+p=VÃ6ðp´V¹Y@*ìX �

ßìÐµZâY6,Èg}g8-»âŠ{¦ƒ@*ìX �

tâŠ{LLi8-óóB@*ìXßì»i8-~psƒ**LLi8-5óóB@*ìX �

Z#ßìÐµZâYLÃƒZ~g3YñÂz{ƒZ~ñ�ŠMxZzggî"$Ð¬ï™Æßì»M‚à¯D�� �

Zq-!*Ç5—ìXt¿i8-5B@*ìX
i8-)ßì»M‚à( 0*ã + Mx)ƒZ~ñ�Š( + ß;

%î[ƒZ~gÇ‰@*ÆÆ',àV6,!g8-Å6,]¦ƒYCìX �

(Ð¬ï™D�Ât!g8-»âŠ{»gƒ@*ìX Copper ƒZ~ñ�ŠMxZzg»g0eZðM‚àZ#@*=) �

@*=Ã'×h+yZ[ƒäc*(ÐXCìX �
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(ìX Corrosion Zq-§b»i8-5) �

ŠJ'M‚àk~psƒ™5—»g™g„�X �

(Zq-6ðpìX Corrosion ®Zi8-5c*) �

ƒZ~ñ�Šgî"$ÅlZgÎic*Š{ƒCìi8-•ÅgëgZâ„!ƒCìX �

yzV~ñ�ŠßìÅZâY»i8-5Zq-¬xXìX‰Zz‡]pzg]ZâYÌi8-•Ð$+úƒYC�X �

ŠŠŠŠgggg`̀̀̀ffffssss§§§§hhhhVVVVÐÐÐÐßßßßììììÃÃÃÃiiii8888----••••ÐÐÐÐôôôôppppgggg3333YYYYYYYYììììXXXX
ßìÐµZâYÃ0*ãc*ƒZ~ñ�ŠMxÐgZ„g*~Mä:Š,X �

ßìÐµZâY6,g8-c*¤/öÎNX �

ÎäÆi-gZ]Ã?ƒZ~gppÆ!*z�Ši8-74XZÏnÎ**i-gZ]Å»g~~ZEwHY@*ìX �

pe0+~ÅZâY%î[ƒZÐ»àƒYC�X �

(ë�X Galvanisation ßìÐµZâY6,–DÅ6,]mJäÆ¿Ã�»g~) �

�»g~Gƒñ0*U$i8-MßŠ7ƒDX �

Ø0*ãzÆ•zV6,ƒäzZàg8-Åp~ÃgzÂìX �

u�c*˜VÆgkÃ0*ã~5™g8-Åp~Ãgz»YYìXYV�̃V»gkF,»g~Æ•zV6,ƒäzZá¬ïÃ �

(ÃÌi8-Åp~Ãgz1ÆnZEw™D�X Vitamin C gzuŠêìXZeg,-F,)̃
!5½54o-ê

G
YEGIG»¯CÖZggzÝÐPìZzggZÄqÝƒCìX �
!5½54o-ê

G
YEGIGÆÃ̄MxÅñ�ŠÏ~°äÐ

!5½54o-ê
G
YEGIGM‚àgZÄÅ̂~qÝƒCìX �

�Zq-5d-ö
IJìXZk¿ÆŠzgZyZâYÅF,I$+wYCìX �

!5½54o-ê
G
YEGIGM‚à = Mx +

!5½54o-ê
G
YEGIG
!5½54o-ê

G
YEGIGÆ¢Ã°äÐqÝƒäzZàgZÄÃ¦<Xðh~ÏgZÄÃ0*ã~5�X �

!5½54o-ê
G
YEGIG;àgzM‚à = 0*ã +

!5½54o-ê
G
YEGIGM‚à �

²wÆg8-~p~M],yÜÅzzÐƒCì�Zq-5—ìXŒ6,mSƒðÈg~6,]@*=)»6,(ì�� �

Šzu~5—ìX
»6,)ÈgZg8-( + M],yÜ)!( ß; + »6,Ü)8( �

’Æ*ZgäÐaäÆ0*ã»g8-Cc*ŠzŠ·ƒY@*ìXªZJã"~*Zg~ˆ’»g0eZðM‚à �

ìX
0*ãX + y»g1,M aä»0*ã + ŠvZâY»g0eZðM‚à + »g0eZðM‚à 3ä»ÎeZ + u� �

ZyŠzâV¬5]~»g0eZðM‚àZzgy»g1,MŠz5ZâY»gƒð�X
»¯gÃ°ä6,¬tâùqª~psƒäÆQ̂ìXtÌZq-6ðpìX �

k̂qªÐ’qª~psƒ**ìX¿$š{5å
G

GB@*ìX �

»¯gÅ!1Ð#Z]ÅgzuåxÅYCìX �
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‰Zz‡]ZŠzc*]Å»g~~Ì»¯gZEwHY@*ìX �

6ðpZ]ÆŠzgZyZâYÅF,I$+wYCìZzg5—qÝƒCìX �

6ðpÆŠzgZy5—“WÆ‚B‚Bqgzfsp´VÌŠ@Y$Ë�X �

wZg]c*gzÝ{g`ƒCìc*_.[ÅYCìX �

izgÅMzZiaZƒ$ËìX �

1~p~zZµƒÏc*51aZƒÏX �

g8-~p~zZµƒ$ËìX �

qª~p~zZµƒ$ËìX �

tÓxp´VCÙ6ðp~zZµƒVX �

6ðpZ]ZK̈ãi0+Ï~(,~ZÌgnp�XZyÅzzÐF5ZâYqÝƒC�X �

(Crystalisation Z(¿TÆfg=Ë²w~i5+k,!-Cÿ
E

Ã�lŠ}™c*óÆfg=e{HY@*ìXHƒ) �

B@*ìX
t¾§b»pì?HƒÆ¿~Ãð5—7k(®ZtZq-8pìX �

8pÆŠzgZy5—qÝ7ƒC²6ðpÆŠzgZy5—k(ìX �

yzV~ZpìVÆñZµ6,;ðV~m~ÎðYCìTÐ;ðV»g8-ÑwƒY@*ìt¾n»pìX �

‰ßv0*yçD�X0*yçäÐì»g8-ÑwƒY@*ìX �

ZâY»g8-ó^Zzg�#Ö~p~zZµƒCìXc*5—qÝƒCìXŠg]~8Zzg6ðp´V �

)pZ](ÚzZµƒCgS�X
Zyp=VÃëgzi%{i0+Ï~ZK¢zgc*]ÆnZEw™D�X �

MMMM����ZZZZ!!!!ÎÎÎÎZZZZÑÑÑÑ]]]]
Z+p~T~5—qÝ7ƒC .1

Mðp  (4) p (3)  8p~  (2) 6ðp~  (1)

¬xîg6,8pÆŠzgZy5— .2

¹7YY  (4) Ãðp~7ƒC  (3) qÝƒCì  (2) qÝ7ƒC  (1)

Z#ßìÐµZâYÃƒZ~g3YñÂz{ƒZ~ñ�ŠMxZzggî"$Ð¬ï™Æßì»M‚à¯D�� .3

Zq-!*Ç5—ìt¿
¹ (4) As  (3) i8-  (2) Uƒ  (1)

%î[ƒZ~ñ�ŠMxZzg»g0eZðM‚àZ#@*=Ð¬ï™D�Ât!g8-»âŠ{»gƒ@*ìXt6,]@*=Ã .4

'×h+yZ[ƒäÐXCìXŠgZÝtÌZq-n»''ìX
Z5ì  (4) ¢5½ø

EEY
 (3) i8-  (2) g8-  (1)
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i8-•Ågëg~!~»Z®gƒ@*ì .5

ƒZÅlZg6,  (4) 0*ãÅlZg6,  (3) ƒZ~MxÅlZg6,  (2) ƒZ~gî"$ÅlZg6,  (1)
ÎäÆi-gZ]Ã%î[ƒZ~gpp6, .6

i8-74ì  (2) i8-4ì  (1)
Zy~ÐÃðÌ7  (4) %î[ƒZ~Mx7ƒCì  (3)

e0+~ÅZâY%î[ƒZÐ''ƒYC�X .7

Èg~  (4) »à  (3) ³ (2) š (1)
ßìÐµ‰ZâY%î[ƒZZzg0*ã•Æ!*z�Ši8-MßŠ7ƒC�Yè .8

™zçc*–DÅ6,]mJðYCì  (2) Zy6,|èÅ6,]mJðYCì  (1)
gÅ6,]mJðYCì  (4) ÎäÅ6,]mJðYCì  (3)

ßìÐµZâY6,–Dc*™zçÅ6,]mJäÆ¿Ãë�X .9

Cover Fixation (2) Layer Fixation (1)
Galvanisation (4) Matel Covering (3)

ZÒ�»g~~ZEwHY@*ì .10

–D  (4) ™zç  (3) Î** (2) e0+~  (1)
ËŠJC—6,Šzu~ŠJ]Å6,]mJä»¿B@*ì .11

6,]‚i~  (4) 6,]mJð  (3) k0+»g~  (2) �»g~  (1)
]VZzgF,»g-VÆ•zV6,Èg}g8-Åp~Ãgz1ÆnøDfs~¾ÃZEw7HY@* .12

˜V»gkBu�  (2) Ø0*ã  (1)
(3ä»ÎeZ 4) (Vitamin c eg,-F,)̃  Z 3)

!5½54o-ê
G
YEGIG»¯''gzÝÐPìX .13

CÖZg  (4) uc  (3) š (2) igŠ  (1)
!5½54o-ê

G
YEGIGM‚à Mx +

!5½54o-ê
G
YEGIG .14

‰  (4) ¹ (3) Uƒ  (2) Z Š  (1)
»6,+ M],yÜ ß; + »6,Ü)8( .15

ó̈!  (4) !ÈgZ  (3) 8óÈgZ  (2) ó̈ÈgZ  (1)
!*zgc{:~ñ�Š]Ó45åGEHg~’âùqª~ƒCìZ#t!*CÙÇìÂ}qª~psƒCìX :(1) %³ .16

:ZÐ°ä6,Qì (2) %³
(6ðpì 2 Üs%³)  (2) (6ðpì 1 Üs%³)  (1)

(6ðpìX 2 8pZzg%³) (1) %³  (4) (8pì 1 %³)  (3)
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(:Ùc*³Zã—Ã¹™Æ§C’¯D�X 1 %³) .17

(:Zk’Ã�gZgï°c*Y@*ìX 2 %³)
(Zq-6ðpì 2 Üs%³)  (2) (Zq-6ðpì 1 Üs%³)  (1)

(ŠzâVC6ðpZ]�X 2 (Zzg) 1 %³)  (4) (8pì 1 %³)  (3)

Zq-»½Æeg•}<tÃ́p~ÃªCÙ™CìX .18

ÃðÌp~zZµ7ƒð (4) (8Zzg6ðp 3) (6ðp 2) (8p 1)

éyZq-g',ŠÃé™gh@*ìXg',Š~ƒäzZàp~¾n»pìX .19

(ÃðÌp~zZµ7ƒð 4)   (8Zzg6ðp 3) (6ðp 2) (8p 1)

�h5�X .20

(6ðpZ]ÐX a) ( ) (!*ßV»(,− 1)

(Z·F,˜X b) ( ) (j»IR 2)

(M×ƒäzZàp~ c) ( ) (�»g~ 3)

(8p d) ( ) (u� 4)

(Zq-ŠJC—6,Šzu~ŠJC6,]»mJ** e) ( ) (æcðMßŠÏ 5)

b (5) ód (4) óe (3) óa (2) óc (1) e (5) óc (4) ód (3) ób (2) ób (1)

a (5) óe (4) ób (3) ód (2) óc (4) e (5) ód (4) óc (3) ób (2) óa (3)

KEY ����ZZZZ!!!!****]]]]
1 - 2 2 - 1 3 - 2 4 - 2 5 - 2 6 - 1 7 - 2 8 - 3 9 - 2 1 0 - 4

1 1 - 1 1 2 - 4 1 3 - 4 1 4 - 1 1 5 - 3 1 6 - 4 1 7 - 4 1 8 - 1 1 9 - 1 2 0 - 4

(Atomic Structure) ����CCCCÙÙÙÙÅÅÅÅ‚‚‚‚||||#### .8

�CÙÅK»ƒÐgN*fg{ƒ@*ìT~KÅS¤ñ�ŠƒCìX  ::::(Atom) ����CCCCÙÙÙÙ �

Z#�CÙM:~ïYD�Â‚Ó]z�Š~MD�X ::::(Molecules) ‚‚‚‚ÓÓÓÓ]]]] �

:Z#LË—ÆfgZ]Zq-„nÆfgZ]ƒVÂZk—ÃK¹Y@*ìX (Elements)K �

¹Y@*ìX Atomicity ‚ã~�CÙzVÅ®ZŠÃ�CÙe$ ::::(Atomicity) ����CCCCÙÙÙÙeeee$$$$ �

Z9zyƒÂt6ðîg6,ªx5+k,ƒ@*ìZzgŠzuzVÐ¬ï7™@*X 8 Z(�CÙTÆÛzyF,+pw~ 4444kkkk0000îîîî XXXXIIIIGGGG:::: �

eeeeZZZZzzzz»»»»ÃÃÃÃtttt::::
âŠ{**‡.Þ„fgZ]6,Œƒ@*ìÎ�CÙ¹Y@*ìX �

ìX Ë6ð¬ïÆŠzgZy:„6�CÙ‘W�Zzg:„�CÙ+ƒD�X6ð¬5]~�CÙzVÅF,KM].h+ƒC �

ËKÆÓx�CÙ̃z8Zzg6ðpZmgnp�pZÁÜÆ�CÙZKS:]~ZƒD�X �
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%·]Zkz‰Ü‘W�Z#ZÁÜÆ�CÙ»ï°ŠÆîg6,ïYD�X)ª�CÙŸ~70*c*Y@*(Šzu} �

ZÖp~6ðp~�CÙzVÆYc*�CÙzVÆ].ZƒäÐƒCìX
fgZ]Ã JÂVZzgZŠJÂV6,ŒƒD�XZy~)®~fg}c*µc*tgzZVƒD�Zy %·]Š ::::(Ions) ggggzzzzZZZZVVVV �

B@*ìX Anion Zzgt!*g»qïgzZVtgzZV Cation ¹Y@*ìXµ!*g»qïgzZVµgzZV Ions gzZVc*
zƒ@*ìX 1/12 �CÙÅS» 12 Zq-�CÙ~SÅZ»ðŠgZÝZq-»g0X ::::(Atomic Mass) ����CCCCÙÙÙÙ~~~~SSSS �

ÐÌziãƒ@*ìXZÐ�CÙ~S¹Y@*ìXËKÅ 1/12 ÅSÆ 12C Š�ƒñKÆZq-�CÙÅ®ZŠ
Atomic mass unit �CÙ~SZq-ÚìZzgZknZkÅÃðZ»×V7ƒ'XZÐ�CÙ~SÅZ»ð

ÐªCÙHYg;ì&ŠS}ÐX Ã amu ÐªCÙHY@*ìXŠz§q¢~ (amu)

‰ÁÜÆ�CÙÁÜÆŠzu}�CÙzVÐY»gDygnp�ZkgDyÃ¤/Ä :::: (Valency) ¤¤¤¤////ÄÄÄÄ �

ë�XË�CÙÆ¬ï™äÆ~yÃ¤/Äë�X Valency

ZâYÅ‚@SZk—Æ‚ã~Óx�CÙzVÅYV»qÝ¦ƒCìX ::::(Molecular Mass) ‚‚‚‚@@@@SSSS �

Zq-ÅË%äÅz{lZgƒCìT~�°ŠªCÙHY@*ìóz{°ŠZkÅ�CÙ~ ::::(Mole Concept) ÅÅÅÅ»»»»¦¦¦¦gggg �

Sc*‚ãÆ)z~ƒ@*ìZÐ¤/Zx~–Y@*ìX
»xë�Xtx Avogadro ƒCìXZkÃZ-Çegz 6.022x1023 Ë—ÆZq-Å~fgZ]Å®ZŠ �

Åc*ŠÇgÆîg6,g3ŠHìX Amedeo Avogadro ZOÆâCÙ6ð
ë� Molar mass —ÆZq-ÅÅSÃ¤/Zx~ªCÙHYñÂZÐÅÅS :::: (Molar Mass) ÅÅÅÅÅÅÅÅSSSS �

)c*(Ë—ÆZq-ÅÅSÃ?Së�X
Z9Zyó6,zN*yZzgER,Zy�CÙÆZëf~fgZ]�X ����CCCCÙÙÙÙÆÆÆÆffff~~~~ffffggggZZZZ]]]]:::: �

�CÙ»t!*ggppzZÑfg{ìZÐZZå\äŠgc*ÄHXt�CÙ~%œ/}ÆZ§Zs¤/Šl™@*gLì ZZZZ9999ZZZZyyyy:::: �

t.e$−ƒ@*ìX
kH2000 6,zN*y�CÙ»µ!*ggppzZÑfg{ì��CÙ~%œ/}»zƒ@*ìXZkÅSZ9ZyÅS» 6666,,,,zzzzNNNN****yyyy:::: �

ƒCìX
ìX Y~Šgc*ÄHXZkÅS6,zN*yÅSÆ½â)z~ƒC 1932 Zq-®~fg{ìZkÃ85å FGHzuä t EEEERRRR,,,,ZZZZyyyy:::: �

(Thomson Model of Atom) åååå\\\\»»»»����CCCCÙÙÙÙ~~~~%%%%::::
ë� Plub pudding model ~ZZå\ä?m,7HXZÐLLMßaVÅA8-óó 1898 t�CÙ~%: �

��ñƒVÐ»gGYäzZá4+8-Æ%äÆîg6,ƒ@*ìXZk%äÆ_.
Zq-�CÙZq-Z(ûZgµ!*g»qï™{¦gHY@*ìT~Z9Zy“ƒñ�X �

�CÙÅ]SZkÅåR6,ûZgZ0+Zi~ËƒYCìX �

µZzgtfgZ]Zq-Šzu}Å®s™D�TÐZ9Zy',¹îg6,®~fg{ƒY@*ìX �

å\Æ�CÙ~%äÃZq-Zzg�gVwF,1iÅVwÆîg6,7HY@*ìXµfgZ]F,1i~ZkÆucÍŠ}
‰7g~�#Ö~“ƒD�Z#�({Õ@‚g}ÍŠ}~Z9ZyÅwgnp�X
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(Rutherford Model of Atom) ggggzzzzêêêê̄̄̄̄ggggeeee»»»»ÃÃÃÃtttt����CCCCÙÙÙÙ
gzê̄geä:ðZzgZt6,ZLŠ!*]Z�xŠ�gzê̄geäZLŠ"ÅãCŠ6,fsÆ}òZ~.G: �

Z0+gzy�CÙcic*Š{F,{àƒCìXtZkn�ic*Š{F,ZÖfgZ]%ËZ(ZsÆ:ðzgtÐ¦/gYD�X .1

ZÖfgZ]Å¹©à®ZŠZLgZ56,zZ:ƒYCìTÐt¹YñÇ�Zq-(,}µ{)S(ÐZy» .2

ÐX ”ZƒƒZXZkzzÐtµfgZ]ZLgZ56,zZ:ƒ‰X®Z�CÙÆZ0+gðh~Ï(~Óxµfg}ÜƒV
ZkŠ"ÅZ‚k6,gzê̄geä�CÙ»Zq-Eàð%:7HTÆï]t�:

ë�XZ9Zy%œ/}»z7 Nucleus �CÙ»7gZµâŠ{%œ/ÅZq-gKÏ(~Üƒ@*ìXZÐ%œ/{c* .1

ƒVÐX
(~˜R�XÂê̄geÆ Orbit ZkätªkÌ7H�t!*gÆqïZ9Zy%œ/}ÆZ§ZsÙgZ5) .2

%:�CÙÃ‰ŠiFÂx~(g{Åw•Ð̈HY@*ìóYè%œ/ÆZ§ZsZ9ZyÅ¤/ŠlÎg`ÆZ§Zs
(gzVÅ¤/ŠlÜƒCìX
�CÙÅ�#ÖÆ£«~%œ/}Å�#Ö¹gKƒCìX .3

Z¤/Ãðfg{%œ/}ÆZ§ZsÚ¤/Šl™@*gìÂZkÅÂZ**ðÁƒYñÏ®Z%œ/}Æ ggggzzzzêêêê̄̄̄̄ggggeeeeÆÆÆÆÕÕÕÕ÷÷÷÷:::: �

Z§Zs˜tzZÑZ9ZyÚÂZ**ðÅŠ}ÇZzgµ!*gÆqï%œ/}~æÅzzÐY¤/}ÇZ¤/Z(ƒÇÂ�CÙ
+ƒYñÇpëY…���CÙªx5+k,ìX

Y~B 1913 gzê̄geÆ%:�CÙÅ{ñVÃŠzg™äÆn ::::(Bohr's Model of Atom) 1111OOOO»»»»%%%%::::����CCCCÙÙÙÙ �

1Oäz{ª(]7GT~¹ŠH�Z9Zy%œ/ÆZ§ZsZq-{mÂZ**ðÅR6,‡ìgT�XZyZ9ZâVÃ
MÐÅÂZ**ðÅR6,ê8-ÎäÆnÂZ**ðqÝ™**7,@*ìc*Z¤/z{¬ÂZ**ðÅR6,zZ:ƒD�ÂZyÅñ�Š{
ÂZ**ð~¶zZµƒÏX
�CÙ~Z9ZyÆgZ5Ã³™DƒñB1OäZL%:�CÙÆ‰GzŸ]7G�fs~Š� �

Ygì�X
¹Y@*ìXÅÂZ**ð³ Shell Z0+gzÈ�CÙZ9ZySàZzg»ŠæZg~„w•™,ÐXZyæZgzVÃpwc* .1

ƒÏX
ÐX Z,³æZgzV~w•™DƒñZ9ZyÂZ**ð{g̀7™,ÐóZzģzzì�Z9Zy%œ/}~Y7¤/, .2

ÐªCÙHYñÇX n=1,2,3, c*Z°ZŠ K,L,M,N,Ã Shell ZypßVc* .3

1O»%:�CÙ„Zq-¬%:�CÙìXB1OäZL%:�CÙÆfg);àgzXÆ�CÙÅS¤Å»x[
=ôÅ‰Zk%äÐgzÝÅdVÆZyZY]Åzz‡.ÞûìXpZk»%:ic*Š{ziã�CÙzV~gÝÅ÷
Ð0{ñlìX
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æZg~ic*Š{Ðic*Š{Z9ZyÅRö (n æZg»°Š)

2 = 2(1)2

8 = 2(2)2

18 = 2(3)2

32 = 2(4)2

XæZg K .1

XæZg L .2

XæZg M .3

XæZg N .4

¤/Ä
N M L K

Z9zy
Å®ZŠ

ER,ZyÅ
®ZŠ

6,zN*yÅ
®ZŠ

�CÙ~
°Š

´#Ö K»**x

1 - - - 1 1 - 1 1 H ;àgzX
0 - - - 2 2 2 2 2 He

45Í-ê
XGG

1 - - 1 2 3 4 3 3 Li
É4-Ÿ-ê

GGG

2 - - 2 2 4 5 4 4 Be Û~@
3 - - 3 2 5 6 5 5 B 1gZy
4 - 4 2 6 6 6 6 C »g0
3 - - 5 2 7 7 7 7 N **¶zX
2 - - 6 2 8 8 8 8 O Mx

1 - - 7 2 9 10 9 9 F jg+
0 - - 8 2 10 10 10 10 Ne *y
1 - 1 8 2 11 12 11 11 Na Îe*
2 - 2 8 2 12 12 12 12 Mg

!5½54o-ê
G
YEGIG

3 - 3 8 2 13 14 13 13 Al Z>4
4 - 4 8 2 14 14 14 14 Si ty

5.3 - 5 8 2 15 16 15 15 P Ã`gk
2.6 - 6 8 2 16 16 16 16 S �
1 - 7 8 2 17 18 17 17 Cl ³g+
0 - 8 8 2 18 22 18 18 Ar MgÇy
ÐªCÙ Z Ë�CÙÆ%œ/~6,zN*yÅ®ZŠÃ�CÙ~°Šë�X�CÙ~°ŠÃ ((((:::: Atomic Number ����CCCCÙÙÙÙ~~~~°°°°ŠŠŠŠ)))) �

HY@*ìX
(Å®ZŠÃ Nucleons %œ/}~6,zN*yZzgER,ZyÆqÝ¦ªEày) ((((:::: Atomic Weight ����CCCCÙÙÙÙ~~~~zzzziiiiyyyy)))) �
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ìX A �CÙ~ziyë�XZkÅ´#Ö
ER,ZyÅ®ZŠ + �CÙ~°Š = �CÙ~ziy

A = Z + N

X „KÆZ�CÙX~6,zN*yÅ®ZŠÂZq-„ƒCìpER,ZyÅ®ZŠZƒCì Zq- ((((:::: Isotopes)))) 
6666++++CCCCéééé XXXX

EEEEYYYY �

BD�X Isotopes ëYY
12 13 14

C C C

6 6 6

‰6+Cé X
EÃ6ð¬5]Åë7VZzg%¥~ZEwHY@*ìX6ð¬5]Æz̧q5+k, ëëëëYYYYÆÆÆÆZZZZEEEEÑÑÑÑ]]]]:::: �

ƒä~CÙ%µÅYõÆnÌîC1[~Zy»ZEw¬xîg6,ƒ@*ìX
-gZ4»6+Cé X

EEäg~ZI~�gZgïZEwHY@*ìX .1

)¤/ŠyÅÎXÅ%n(Æ´`~ZEwHY@*ìX Goitre M-e+Æ6+Cé X
EÃ̈F, .2

Ã!*«Æ6+Cé X
EÃãÆ´`~ZEwHY@*ìX .3

ÐªCÙHYYìXZ7£Šk,~ n,l,m ËÌ�CÙ~CÙZ9ZyÃ&Z°ZŠ :((((Quantum Theory ÃÃÃÃZZZZ####----êêêê
EEEEHHHHÃÃÃÃtttt)))) �

Z°ZŠë�tZ°ZŠ%œ/}ÆZ§ZsZ9ZyÅÂñ�ŠÏÃªCÙ™D�X£Šk,~Z°ZŠegnÆƒD�X
œg£Šk,~°ŠËpwÅ�#ÖZzgÂZ**ðÃªCÙ ((((:::: Principal Quantum Number (((()))) n œœœœgggg££££ŠŠŠŠkkkk,,,,~~~~°°°°ŠŠŠŠ)))) �

Å7~ZŸ†ƒ@*ìpwÅ n ƒCìX‰‰ (n=1,2,3, '' ) µZzgåZ°ZŠÅ7ª n ™@*ìX
Å7~ZŸ±» n �#Ö~ÌZŸ†ƒ@*ìZzgZypßV~ñ�ŠZ9Z÷%œ/}ÐŠzgƒDYD�X

ÈpwÅÂZ**ð~ÌZŸ†ìX
Å7ÆnZq-ZÝpw0*c*Y@*ìX n ÐÌªCÙ™D�XCÙ K,L,M, Ãic*Š{F,' n=1,2,3, '' �

pw K L M N

n 1 2 3 4

Å7Æ nCÙ ::::The Angular Momentum Quantum Number ((((l)))) iiiiZZZZzzzzcccc****ðððð££££ggggwwww••••££££ŠŠŠŠkkkk,,,,~~~~°°°°ŠŠŠŠ �

óóÅ7%œ/}ÆZ§Zsñ�Šf~ l Å7Zq-f~pwÃªCÙ™CìXCÙLL 1 ƒÏCÙ n-1@*0 Å© 1n
óóÅ7Ã¬xîg6,Zôm,~ 1 pwÅ‚|#Ð0¥â]�ÛZë™CìXËf~pwÆnLL

ÐªCÙ™D�X s,p,d, ws''

l 0 1 2 3

f~pw»**x)Mg&45ÿ EGH( s p d f
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Mg&45ÿ EGHë�X 1s ÆnZq-„f~pwƒÇ& l=0 ƒÂ n=1 Z¤/
f~pw0*c*Y@* 2p Æn l =1 f~pwZzg 2s Æn  l=0 ÆnŠzf~pwƒD�XT~ l=0 ƒÂ n=2 Z¤/

ìX
ÆŠgxyƒCìX  l X@*l Å©øw# m1 £Šk,~°ŠÅ + ïF ïïïïFFFF££££ŠŠŠŠkkkk,,,,~~~~ZZZZ°°°°ZZZZŠŠŠŠ:::: �

(Æ_.ƒC�X 2l+1 Å©) m1 Å7Æn l ËÌ
t©�CÙ~ñ�ŠŠvMg"5ÿ EHÆûz̧qÃªCÙ™CìX �

�CÙ~%œ/ÆZ§ZspwZzgf~pßV~Z9ZâVÅF,KMZ9ZãúBCìX ZZZZ9999ZZZZããããúúúú:::: �

Zq-Ðic*Š{Z9ZygppzZá�CÙzVÅZ9ZãúÒy™äÆn&ZßßVÃY'¢zg~ìX0*à»Z]ð �

ZßwóMs!*Y»Zßwóz»Zßw
ËÌŠzZ9ZâVÆnegzV£Šk,~Z°ZŠ7V7ƒDX :::: 0000****àààà»»»»ZZZZ]]]]ððððZZZZßßßßwwww �

Z9ZyZÏMg"5ÿ EHÃ¬6,™@*ìTÅÂZ**ðƒÐÁƒX MMMMssss!!!!****YYYY»»»»ZZZZßßßßwwww:::: �

Z9Zy~�hc*VZkz‰ÜJ-7k(�Z#J-�ñ�Š{Óx7VÂZ**ðzZáMg"5ÿ EH~Zq-Zq- zzzz»»»»ZZZZßßßßwwww:::: �

Z9Zy¬ŠZ4:ƒYñX
MMMM����ZZZZ!!!!ÎÎÎÎZZZZÑÑÑÑ]]]]

',¹ïFñ`“aZƒCìX .1

(Z#',¹eg%²ƒBc*ZPZi™} 2) (Z#Ÿ%²ƒ 1)
(Z#ÃðŸ%²ƒ 4) (Z#0*ã~ñ`Z` 3)  

ËŸÃZh§b¤/x™ä6,Hƒ@*ìX .2

(gzÝc*âg{g`ƒ@*ì 2) (wZg]{g`ƒCì 1)
(¹7YY 4) (ÜsŸ¤/xƒ@*ì 3)  

Ú…3ýGÅVw .3

(({…3ýG 4) (;àgzX…3ýG 3) (é…3ýG 2) (¸kNÛb 1)
é…3ýGÅVwìX .4

(š…3ýG 4) (({…3ýG 3)  (;àgzX…3ýG 2) (¸kNÛb 1)
îwñ`ZzgâgÅgëg~ģ .5

(tÓx 4) Y/V=V (3) Y=C/V(2) C=V (1)
¹Y@*ì Noble gas Ë¤/z\ÆÁÜ .6

(ŠzâV 2 (Zzg) 1 () 4) VIII (3) 18 (2) VIII A (1)
Z9ZyÅgëg .7

(½ãMzZiÅgëgÆ)z~ 2) (½ãâgÅgëgÆ)z~ 2)
(í½ãŠzâV„MzZiÅgëgÆ)z~ 4) (½ãZq-ÑÄ³¢a 3)
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%ðgzÝ .8

(}éñ`ì 4) (',¹ïFñ`ì 3) (',¹ñ`ì 2) (ïFñ`ì 1)
gzÝÅgëg .9

(4) (3) (2) (2)
®Š~ZŸ†™äÐîwñ`~''zZµƒ@*ìX .10

(®s 4) (ZPx 3)  (¶ 2) (ZŸ† 1)
',¹ïFñ�V~ZZlxÆ®Š0*ñYD�X',¹ïFñ�VÆ®Š»tù·''B@*ìX .11

(í«g~ñ` 4) (MzZiÅñ` 3) (}nñ` 2) (',¹ïFñ` 2)
u8-»îwñ`ó¾Vg8-Æîwñ`Ð .12

(L(,kìLQQì 4) ()z~ƒ@*ì 3)  (ic*Š{ƒ@*ì 2) (Áƒ@*ì 1)
''ñãƒC�X Radar .13

IR (í 4) UV (3) Radio (2) Micro (2)
ÐaZƒäzZá?»g8- Strontium Chloride .14

Apple Green(í 4) (! 3) (8 2) (uc 1)  
ZkÐ0ìX Stark effect .15

(',¹yZy~gpp6,é…3ýG~—h 2) (ïFyZy~é…3ýG~—h 1)
(Zy~ÐÃð7 4) (ŠzâV 3)  

³g+o~Ä6+Cé X
EƒVÅßg]~0*c*Y@*ìX .16

4(4) 3(3) 2 (2) 1 (1)
»g0ÆÄªx5+k,6+Cé X

EY� .17

 1(4) 4(3)  3 (2) 2 (1)
;àgzXÆe-¢*Z9ZyÅ®ZŠ .18

3(4) 4(3)  1 (2) 2 (1)
R,&4-ê GHG~0*ñYäzZáER,ZâVÅ®ZŠ .19

3(í 4) 4(3) 1(2) 2 (1)
6+Cé X

EÅ6ðS:]Zq-„ƒC�p''ZƒCìX .20

(í¬B 4) (Z9Zã 3) (ÈÙ 2) (8 1)
Pulp Pudding Model .21

 Bhor (4) Rutherfords (3) J. Chadwick (2) J.J. Thomson (1)
æZg~Z9ZâVÅ®ZŠ "f " .22

32 (4) 18 (3) 8 (2) 2 (1)
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ËK»�CÙ~°ŠZk�CÙÆ%œ/}ÆZ0+g6,zN*yÅ®ZŠc*''Æ)z~ƒ@*ìX .23

(pw 4) (%œ/{ 3) (Z9Zy 2) (ER,Zy 1)
KEY ����ZZZZ!!!!****]]]]

1 - 2 2 - 2 3 - 1 4 - 2 5 - 4 6 - 4 7 - 1 8 - 3 9 - 1 1 0 - 2

1 1 - 1 1 2 - 2 1 3 - 1 1 4 - 1 1 5 - 2 1 6 - 2 1 7 - 2 1 8 - 2 1 9 - 1 2 0 - 1

2 1 - 1 2 2 - 4 2 3 - 2

(Periodic Table) ŠŠŠŠzzzzgggg~~~~]]]]....zzzzwwww .9

ÁÁÁÁÜÜÜÜÃÃÃÃFFFF,,,,KKKKMMMMŠŠŠŠ¶¶¶¶ÅÅÅÅ¢¢¢¢zzzzgggg]]]]YYYYVVVVìììì????
Element YÆ_.Z+—�Ë8c*6ðpÅzzÐ'×h+‚Š{—~¹7ƒ$ËK 1661 gZ',^!*L �

Æiâä (Leavisor) z,œ~ÆZ!xJ-Cè 18 ÁÜŠgc*Äƒñ¸X 13 BCìXZkz‰ÜJ-Üs
ÁÜŠgCz‚bÐ 91 YJ- 1940 ÁÜŠgc*ÄƒñX 63 YJ-½ã 1865 ÁÜŠgc*ÄƒñzZg 11 ~'×h+

ÁÜ¡¦îg6,qÝG‰X 17 Zzg'×h+
ÁÜŠgc*Äƒ`�X�V�VZyÅ®ZŠ~ZŸ†ƒ@*ŠHCÙKZzgZkÆ 115 ¡¦ÁÜÆ!-A)Ïî

E
EZ[J- �

%·]Å6ðF,KVÃc*Šǵ¹ÂƒŠHX
ÁÜÃŠJÂVZzgZŠJÂV~„HŠHìpZkŠgzÈ~~¹ÐÕ÷0*ñYD�X®ZËŠzu}§j �

ÐÁÜÅŠgzÈ~™**Z”¢zg~ƒŠHåXZkn6YŠZâVäZyÁÜZzg%·]ÃZyÃåZ°ZŠ~ªCÙHY**
ó¦gHŠHåX 1 ¢zg~åXZzgZkÆn;àgzX»�CÙ~ziyL

Dobereiner 1829 �;yzz³Ç8-eZ',² ::::(Dobereiner's Law of Triads) eeeeZZZZ'''',,,,²²²²»»»»çççç&&&&ÒÒÒÒ3333ïïïï IIIIGGGGIIII �

¹Y@*ìÔZk Triads **ò̀ð6ŠZyä7V6ðpZmgppzZá&&ÁÜÆ¤/z\¯ñÎ&Ò3ï IGI

6ÁÜÅS:]ZzgZyÆ�CÙ~ZziZyÆŠgxygºÃªCÙ™äÅÃÒÅX
ÁÜÃá™Z7(,_ƒñZziZy�CÙÆÒpÐF,KMŠ¶6, 3 eZ',²ä¹�Z#7VS:]Æqï

Šgxã�CÙ»ziy¬ZzgMy~ÁÜÆZziZy�CÙÆù·»Zz‰ƒ@*ìXtÒyeZ',.»ç&Ò3ï IGIB@*ìX
YäCc* 1865 YyECZq-',¤â~6ŠZyåXEC ::::(Newland's Law of Octaves) EEEECCCC»»»»4444kkkk0000îîîî XXXXIIIIGGGG»»»»çççç �

¤/z:~ªCÙƒñ�CÙ¤/z\~ 7 �Z#ÁÜÃZyÆ(,_ƒñZziZy�CÙÆˆ[ÐF,KMŠ¶6,t
7V6ðpZmÆqïÁÜ0*ñYD�XZyx@Z]ÅãCŠ6,ECÆ4k0î XIG»ç7HX

Òy™@*ì�Z#ÁÜÃZyÆ(,_ƒñZziZy�CÙÆˆ[Ðg3YñÂZyÅZq-{mF,KM 4444kkkk0000îîîî XXXXIIIIGGGG»»»»çççç:::: �

Š3ðŠîìXT~ZyÆpZm)z~z²V6,ŠCÙZñYD�XZkF,KM»CÙMẐVK¬KÅp:]Ð
x¹g‚rìX
7V6ðpZmzZáÁÜÃZ|:Å‚~ec*ŠHìXECª¿åTäÁÜÃ�CÙ~Z°ZŠº!HX �

(Ni (Zzgò) Co ECäŠzÁÜÃZq-„{ä~g3}Ã!*«) EEEECCCCÆÆÆÆ]]]]....zzzzwwww~~~~ÌÌÌÌ{{{{xxxxVVVV0000****ððððYYYYCCCC����:::: �

)7VpZmgppzZáPÁÜÃZq-„¤/z\~g3ŠHX
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F,Ci, Br, I½ ÆpZmZ�pZ7ì X Pt óZzgö&4-ê
HGE i óZhi+* Pd (óöe* Ni (Zzgò) Co ZkäÃ!*«)

Å:~g3X
ÁÜJ-„özŠìX 56 (J-ÆÓxÁÜÆnt)ñizVìXEC»Šzg~].zwÜs Ca 4k0î XIG»çy)

].h+ÁÜÆnÃðñµ7Šc*ŠHX
yz*ãñu~‚]aç N0*ñYD�z{‚óg}óÇóâó0*óŠZóãó‚�Xf!̃´Åñu~ezóg~óÅóÃóÎó#óK
z){aç N0*ñYD�X¬xîg6,Paç NŠCÙZñYD�CÙMẐVaç N¬uÆ̃zƒ@*ìXZzgz�ÐZŒaç NÅ
Z’ZYƒCìX

�;äZkz‰ÜJ-Šgc*Ä”{ÁÜÃ  :::: (Mendeleeff's Peroidic Table) ����;;;;»»»»ŠŠŠŠzzzzgggg~~~~]]]]....zzzzwwww �

!*‡°{îg6,ZyÆ(,_ƒñZziZy�CÙÆÒpÐZq-egÎ~F,KMŠ~X
f~¤/z\~„HŠHX}¬»Ý BóA ZkäegÃ̂MJÀŠ~»Ý~„HÎ¤/z\¹Y@*ìXCÙ¤/z\Ã �

XZ#MxÐ¬ï K Zzg  NaóLi ¬xŸÆzZá%·]¯D�Xª R2O ÆÁÜMxÐ¬ï™Æ
‰%·[¯D�X N2O Zzg Na2OóLi2O ™D�Â!*nKM

Z#Mx Ca Zzg MgóBe ¬xŸÆ%·]¯D�X} Ro Šzu}»ÝÆÁÜMxÆ‚B¬ï™Æ �

¯D�X�µäZq-„¤/z\ÆÁÜ~x¹ZyÆ¬x CaO Zzg MgOóBeO Ð¬ï™D�Â
¤/ÄÅãCŠ6,Òy™äÅÃÒÅìX

ÁÜÆ8Zzg6ðpZmZyÆZziZy�CÙÆŠzg~÷ƒD�XZÐ�;» ((((:::: Periodic Law ŠŠŠŠzzzzgggg~~~~çççç)))) �

çŠzge$ë�X
ÀŠ~»Ý0*ñYD�Î¤/z\¹Y@*ìXZ7gzðZ°ZŠ 8 �µÆŠzg~].zw~ ¤¤¤¤////zzzz\\\\ZZZZzzzzggggffff~~~~¤¤¤¤////zzzz\\\\:::: �

Ð̈HY@*ìXËf~¤/z\~ñ�ŠÓxÁÜÅS:]7VƒC�XCÙ¤/z\ÃŠzf~¤/z: VIII @*I

~„HŠHìXËf~¤/z\~ñ�ŠF,Zq-Šzu}Ðx¹gnp�X B Zzg A

ci+k0*ñYD 7 �µÆŠzg~].zw~Z|$yÃZŠzZgc*ci+k¹Y@*ìX].zw~] ::::Periods ZZZZŠŠŠŠzzzzZZZZgggg �

ÐªCÙHY@*ìX 7@*1 �XÎy²!Z°ZŠ
�µ»Šzg~çZk§bìÁÜÆ8z6ðpZmZyÆZziZy�CÙÆŠzg~÷ƒD�X �

].h+Šzg~çÆ®Z#ÁÜÆ8z6ðpZmZyÆ�CÙ~Z°ZŠÆŠzg~÷ƒD�X �

].h+Šzg~®Í/õGÅãCŠ6,].h+Šzg~].zwúŠc*ŠHìXt].zw¿Šzg~].zwBñYäzZá�µÆZÝ �

:Üsµ',¹!*gzVKÆ�CÙÆ%œ/ Z Šzg~].zwÅÂV^ìt].h+].zw¹Y@*ìXËK»�CÙ~°Š
~6,zN*âVÃªCÙ™@*ìÉZkKÆ®~�CÙ~Z9ZâVÅ]®ZŠÌC@*ìX
ÁÜÆ�CÙzVÆ8z6ðpZm6,zN*÷Å®ZŠ6,7ÉZ9Z÷Å®ZŠZzg�CÙzV~ZkÅF,KM)Z9Zã �

ú(6,«ƒD�X®Z].h+Šzg~çÃZk§bÒyHYYìXLLÁÜÆ8z6ðpZmZyÆ�CÙzVÅ
Z9ZãúÆŠzg~÷ƒD�Xóó
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].h+Šzg~].zw~ZVg{ÀŠ~»ÝƒD�XÎ¤/z:¹Y@*ìXZzg‚]Z| ŠŠŠŠzzzzgggg~~~~]]]]....zzzzwwww~~~~ÁÁÁÁÜÜÜÜ»»»»££££xxxx:::: �

:ƒC�tci+k¹Y@*ìXËKÆ�CÙ~0*ñYäzZáMy~Z9ZyªÔpw~
šu~„HŠHìX sópódóf ÆZŠ{wÆÒpÐÁÜÃ Differentianting electron

ÐqÝGYD¸X Plant ash z){XÓx7ŠZgZÄ KóNa AliqulióPlanthashes ¨c*:ŠJÂV»{0+Zy: �

ÁÜ̈c*:ŠJÂV»{0+ZyB@*ìX 1A ¤/z\
ÆÁÜŠJÂVÆ‚Bï™²CåFJ] VIA16 aè¤/z\ :(Chaliogens are Product) ;;;;ÏÏÏÏXXXX{{{{0000++++ZZZZyyyy �

¯D�XZknZ7eÏX{0+Zy¹Y@*ìX
Æ9ÁÜŠg]~«g~ VIIA17 ¤/z\ ::::(Genus Prodused 1 Halos Sea Salt) ;;;;ßßßßXXXX{{{{0000++++ZZZZyyyy �

#Æîg6,qÝGYD�X
ÆÁÜ6ðîg6,ÁúDƒD�Z7â.Þ’¹Y@*ìX VIIIA18 6�¤/z\ ââââ....ÞÞÞÞ’’’’:::: �

Å§b7V 58Le ÁÜ
58

Le to 71Lu ë�X (Lanthunidesc*Lanthanoids) ÁÜÃÉ4-£é EG**àk 4F

ZyÁÜÆn¹„ñizV**xìX Lanthanoide S:]ÆqïƒD�XZkn
šu~ p Zzg 6d šu~ d ÁÜ 10ó5f šu~ f ÁÜ 14,7s ÁÜ~šu~ 2 ‚ÂZVci+**åìT~

ƒD 90Th to fo 103Lr ¹Y@*ìXt Actinidesc*Actinids ÁÜÃZH•k 5f P0*ñYD�X 7p

�X
šuÆÁÜÃŠzg~].zwÆne{Cc*ŠHìX f BñYäzZá Actinoids Zzg Lanthanoids �

�;»tZ‹y  ::::(Predicting Properties of Missing Elements) ********¥¥¥¥xxxxÁÁÁÁÜÜÜÜÆÆÆÆppppZZZZmmmmÅÅÅÅ7777ªªªªÏÏÏÏ �

å�w~PÁÜ¢zgŠgc*ÄƒVÐXZknZkäZL].zwÅãCŠ6,ZyÁÜÅ7ªÏÅXx~
Šgc*ÄƒäzZáÁÜ¢zgŠgc*ÄƒVÐZkäZL].zwÅãCŠ6,ZyÁÜÅIZiz‰Üä¬gèîg6,Zq-

Æ‚BP**x?m,GXZkó-gZyóZkZ>4óZktyz){XZkZq-©]ÂìTÆpLL (Eka) ‚—ÂLLZk
Zq-óóÆ�X

‰P Au ZzgÎ** Ir óZ&+* Be �µÅŠzg~].zw~ÁÜÅoƒF,KMÅzzÐÛ&Í-ê GG ZZZZzzzziiiiZZZZyyyy����CCCCÙÙÙÙÅÅÅÅoooo:::: �

åX 13.5 »�CÙ~ziy Be ÁÜÅ�CÙ~YVÅo™ä~æŠqÝƒðX�µÆŠzg~Û&Í-ê GG

¤/Ä x çzwziy = �CÙ~ziy
‰ÁÜÅ"‡°Ï»ŸŠ¬YYìX" I ZzgZ-e+ Te �;ÆŠzg~].zw~÷g* """"‡‡‡‡°°°°ÏÏÏÏ»»»»ŸŸŸŸ:::: �

‰Á�CÙ~ziyÆ I 126.94 ‰ic*Š{�CÙ~ziyzZáÁÜóZ-e+ Te 127.64 ‡°ÏÆŸ~÷g*
ÁÜÐ¬gÇ‰�X

����;;;;ÆÆÆÆŠŠŠŠzzzzgggg~~~~]]]]....zzzzwwwwÆÆÆÆÕÕÕÕ÷÷÷÷
)�CÙ~ Te ic*Š{�CÙ~ziyÆPÁÜÁ�CÙ~ziyÆÁÜÐI0*ñ‰�X÷g* ÁÁÁÁÜÜÜÜÆÆÆÆ""""‡‡‡‡°°°°{{{{����hhhh:::: �

ÐI0*c*ŠHX 126.94 �CÙ~ziy I óZ-e+ 127.64 ziy
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z){ LuóAgóAu )x/pZmgppzZáÁÜÃZq-„¤/z\ÐmgppzZá  ))))xxxx////ÁÁÁÁÜÜÜÜ»»»»ZZZZqqqq----‚‚‚‚BBBBgggǵ́́́:::: �

KZq-ŠJ]ìX Ci ¤/z\ÐmgppzZÑ³g+ V11A ÁÜÐ¹Áx¹gnp�ZÏ§b
Y~Šgc*ÄH�Z#ËKÃ—ÂZ**ðzZáZ9ZyÆfg=�gHY@* 1913 ZÝZñ̂›Ñõä  ]]]]....hhhh++++ŠŠŠŠzzzzgggg~~~~]]]]....zzzzwwww:::: �

ìÂz{KºmnÅÑÃúV»ZyZ`™@*ìXZyÑÃúVÅF,KM»‹t™Dƒññ÷ZyÁÜ~µ',¹
!*gÅ®ZŠÃC[™eXËKÆ�CÙ~ñ�Šµ',¹!*gzVÅ]®ZŠ6,zN*yZkK»�CÙ~°ŠBCìXZk
‹bÆfg=ñ÷ätCkH�ËÌKÆ�CÙ~°Š~ZkÅ�CÙ~SÐic*Š{ãCŠ~S¤ƒCìX
ÁÜÆ�CÙ~Z°ZŠÅåM’Æˆt¶K0+„Åˆ�ÁÜÅŠzg~].zw~(,_ƒñ�CÙ~°ŠÆÒpÐ �

Modern F,KM4ƒÏXŠzg~ç�CÙ~SÆ¦gÐ�CÙ~°ŠÆ¦gJ-psƒŠHìX�].h+ŠzgÅç
B@*ìX Periodic Law

Ûzãpw~&c*egZ9ZyÆqïÁÜÃŠJ'¦gHY@*ìXZzg0*õc*ZkÐiZZ+Z9Zy  ŠŠŠŠJJJJ''''ZZZZzzzzggggZZZZŠŠŠŠJJJJ'''':::: �

Z¤/Ûzãpw~ƒVÂZ7&c*ZŠJ'¦gHY@*ìX
z{ÁÜ�XÅS:]ŠJÂVZzgZŠJÂVÆŠgxyƒC�X Metalloids 4ŠJ'c* �

MMMM����ZZZZ!!!!ÎÎÎÎZZZZÑÑÑÑ]]]]
ÁÜÅŠgzÈ~Šzg~].zw

(BCìó¾ä¹åX Element Z+—�Ë8c*6ðpÅzzÐ'×h+‚Š{—~¹7ƒ$Ë) .1

6,z†  (4) eZz  (3) gZ',^!*L  (2) CF, (1)
YÆiâä~ÄÁÜŠgc*Äƒñ¸X 1661 gZ',^**L .2

63 (4) 13 (3) 19 (2) 15 (1)
CèÆiâäJ-'×h+ÄÁÜŠgc*ÄƒñX .3

91  (4) 63 (3) 15 (2)  11 (1)
CèÆiâäJ-]ÄÁÜŠgc*ÄƒñX .4

91 (4) 63 (3) 24 (2) 23 (1)
(24=11+13 )Z(ág{

YJ-½ãÄÁÜŠgc*ÄƒñX 1865 .5

11 (4) 91 (3) 63 (2) 24 (1)
YJ-ŠgCz‚bÐÄÁÜŠgc*ÄƒñX 1940 .6

11 (4) 91 (3) 63 (2) 24 (1)
- YJ-¡¦îg6,ÄÁÜqÝG‰ 1940 .7

63 (4) 12 (3) 17 (2) 11 (1)
- ¡¦ÁÜÆ!-A)Ïî

E
EZ[J-ÄÁÜŠgc*Äƒ`� .8

115 (4) 91 (3) 93 (2) 105 (1)
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;àgzX»�CÙZq-y~—ìZzgŠvÓxÁÜÆ�CÙ;àgzXÆF�CÙzVÆZ·ZuÐz�Š~MD�ót .9

¾ä¹å
(eZ',. 4) (�isCk6,Z† 3) (EC 2) (CW, 1)

z,œ~~ÓxÁÜÆ�CÙ~ZziZyÃå°Š~ªCÙHY@*åZzg;àgzX»�CÙ~ziy''¦gHY@*å 16 .10

(# 4) ("ziy 3) 1 (2) 2 (1)
ÁÜÃá™Z7(,_ƒñZziZy�CÙÆÒpÐF,KMŠ¶6,Šgxã�CÙ» 3 Z#7VS:]Æqï 16 .11

ziyŒZzgMy~KÆZziZy�CÙÆù»́Zz‰ƒ@*ìX
(6,z† 4) (ñ÷ 3) (eZ',. 2) (EC 1)

CÙ:~ñ�ŠÁÜZq-&Ò3ï IGIÃªCÙ™D�Qk:ÅÙ|#<XeZ',.Å&Ò3ï IGI7ƒ .12

A. Lithium Sodium Potassium

B. Manganese Chromium  Iron

C. Sulpher  Bromine  Lead

(ÓxÆÓx 4) C (3)  B (2) A (1)

eZ',.Ðt)0ìX .13

(�CÙ~ZziZyZzgZyÅS:]ÆŠgxyģ0*c*Y@*ìX 1)

(�CÙ~°ŠŠzg~].zw»Z‚kìX 2)

(7V8z6ðpZmÆqïÁÜÃP¤/z:~„HYYìX 3)

(t̀ð6YŠZyåX 4)

tÃtZ4F,+ZzgZWF,+SgppzZáÁÜÐ0**»xg;ìX .14

(eZz 4) (EC 3) (ñ÷ 2) (eZ',. 1)

eZ',.ÆÃtÆ**xƒäÅz�;] .15

(Zkiâä~¥x”{ÁÜÃ&Ò3ï IGIÅ̂7Š�0*** 1)

(Z4F,+ZzgZWF,+ZziZy~ÁÜÐ0**»ò 2)

(tÓx 4) (�CÙ~SÅ¡Æ‚Beö 3)

ìXeZ',²Æç&Ò3ï IGIÅãCŠ6,HM\Z7Z$o-ê
EIG 3.51gr/cm Zzg 1.55 (ÅÑ©!*nKM Ba (ZzgÛ*) Ca y) .16

Šzg~ÅÑÄ¯Mh�
2.60 (4) 2 (3) 3.2 (2) 2.53 (1)

ECÄ¤/z:F,KMŠ�X .17

18 (4) 3 (3) 7 (2) 8 (1)
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¤/z:~ªCÙƒD�XCÙ¤/z\~ 7 Z#ÁÜÃZyÆ(,_ƒñZziZy�CÙÆˆ[ÐF,KMŠ¶6,t .18

7V6ðpZmÆqïÁÜ0*ñYD�X
(].h+Šzg~].zw 4) (Šzg~].zw 3) (4k0î XIG 2) (&Ò3ï IGI 1)

4k0î XIGÆç~X .19

CÙMẐVK¬KÅS:]Ðx¹g‚rìX (2) (CÙ‚ÂZVK¬KÅS:]Ðx¹g‚rìX 1)
(qgz!*ÑÓx 4) (CÙŠZKŠgxãKÅS:]Ðx¹g‚rìX 3)

ECÆ4k0î XIGÆç~7V6ðípZmzZáÁÜÃ'':Å‚~g3ŠH .20

(âb 4) (ÀŠU 3) (Z| 2) (YÑ 1)
ÁÜÃ�CÙ~Z°ZŠº!HX .21

(eZz 4) (6,z† 3) (eZ',. 2) (EC 1)
4k0î XIG»çÁÁÜJ-ÆnñizVìX .22

J-Av (4) J-Ar (3) J-Ce (2) J-Ca (1)
ECÆŠzg~].zw~ÀÁÜÅ®ZŠX .23

24 (4) 91 (3) 63 (2) 56 (1)
ECÆ].zwÅ{òÐ)0ìX .24

(ECäŠzÁÜÃZq-„{:~g3}Ã!*«ZzgòX 1)
()7VpZmgppzZáPÁÜÃZq-„¤/z\~g3ŠHX 2)
(‰Zz‡]ÓxÁÜÃZyÆpZm~0*ñYäzZà7+MÅ6,zZ{G%ñuÆuzVÅãCŠ6,ŠgzÈ~ 3)

™äÅÃÒÅX
(ZkäZôm,~aç NzVÅãCŠ6,Z7F,KMŠc*Z¤/yz*ãaç NzV6,F,KMŠêÂZk»ç»x[ƒY@*ìX 4)
ñu~ .25

(CÙMẐVu¬aç NÅS:]ÃŠCÙZ@*ì 2) (ªZYƒ@*ì 1)
(Zôm,~ñu~aç N70*ñYD 4) (Üsyz*y~Z(ƒ@*ì 3)

�µäZq-„¤/z\ÆÁÜ~x¹ZyÅãCŠ6,Òy™äÅÃÒÅX .26

(6ðpZm 4) (�CÙ~°Š 3) (ZziZy�CÙ 2) (¬x¤/Ä 1)
�µäÁÜÆegÃ̂''»Ý~„HX .27

(‚]Z|»Ý 4) (MJZ|»Ý 3) (‚]ÀŠ~»Ý 2) (MJÀŠ~»Ý 1)
�µÆÀŠ~»Ý~¾nÆÁÜ0*ñYD�X .28

(xË8pZmzZá 2) ()xË8pZmzZá 1)
()xË6ðpZmzZá 4) (7V6ðpZmzZá 3)
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�µäË¤/z\~ÁÜÅx¹ZkãCŠ6,Òy™äÅÃÒÅX .29

(ñuÆaç N 4) (�CÙ~°Š 3) (¤/Ä 2) (ZziZy�CÙ 1)
�µ»çìX .30

ÁÜÆ8Zzg6ðpZmZzgZyÆZziZy�CÙÆŠzg~÷ƒD�X (1)
ÁÜÃZyÆ(,_ƒñZziZy�CÙÆˆ[Ðg3YñÂZyÅZq-{mF,KMŠ3ðŠîìT~Zy (2)
ÆpZm)z~z²VÐŠCÙZñYD�XCÙMẐVKÅS¤¬KÆx¹gBbìX

ÁÜÃá™Z7(,_ƒñZziZy�CÙÆÒpÐF,KMŠ¶6,Šgxã�CÙ 3 Z#7VS:]Æqï (3)
»ziy¬ZzgMy~ÁÜÆZziZy�CÙÆZz‰»)z~ƒ@*ìX
ÁÜÆ8z6ðpZmZyÆZziZy�CÙÆŠzg~̀ƒD�X (4)

�µÆŠzg~ç~X .31

ZŠzZg� 8 ¤/z\Zzg 7 (2) ZŠzZg� 17 ¤/z\Zzg 8 (1)
ZŠzZg� 7 ¤/z\Zzg 18 (4) ZŠzZg� 7 ¤/z\Zzg 6 (3)

�µTä**¥xÁÜÆpZmÅ7ªÏÅZk~Zq-ZkZ>4ìZ[z{KÃ̈KìX .32

(Ã`gk 4) (ty 3) (Ç@ 2) (̀â4 1)
(»Z̀â®)X Ga ZkZ>4ªµ5Í-ê

Y
GG) .33

25
o

C (4) 48
o

C (3) 37
o

C (2) 30.2oC (1)
'' x çŠwziy = ZziZy�CÙÅoÆnŸ‚X�CÙ~ziy .34

(%œ/{ 4) (6,zN*âVÅ®ZŠ 3) (Z9ZâVÅ®ZŠ 2) (¤/Ä 1)
tÒyzpÐ)0ìX .35

ÁÜÆ"‡°{�hic*Š{�CÙ~ziyÆPÁÜÁ�CÙ~ziyÆÁÜÆI0*ñ‰X (1)
)xËÁÜ»Zq-‚BǵX (2)

�CÙ~°ŠzZáK»**x�ZCxg3ŠHìX 101 Z³Zi~ (3)
tƒEC»ç4k0î XIGÐ0ìX (4)

t].h+Šzg~].zwÐ09ÒyìX .36

ÁÜÆ8z6ðpZmZyÆZziZy�CÙÆŠzg~̀ƒD�X (1)
ÁÜÆ8z6ðpZmZyÆ�CÙ~Z°ZŠÆŠzg~̀ƒD�X (2)
ÁÜÆ8z6ðpZmZyÆ�CÙzVÅZ9ZãúÆŠzg~̀ƒD�X (3)
ÁÜÆ8z6ðpZmñuÆuzVÆŠzg~̀ƒD�X (4)

].h+Šzg~].zw¾çÅãCŠ6,úŠc*ŠHX .37

(eZ',.»ç 4) (ñ÷»ç 3) (�;»ç 2) (c»ç 1)

438CEDM / TET 2024 Paper II / Physical Science



ZÝZñ÷X .38

ËKÆ�CÙ~ñ�Šµ',¹!*gzVÅ]®ZŠ)6,zN*y(QkK»�CÙ~°ŠBCìX (1)
Z#ËKÃ—ÂZ**ðzZáZ9ZyÆfg=�gHY@*ìÂz{KºmnÆÑÃúV»ZyZ`™@*ìX (2)
ËÌK»�CÙ~°ŠZkÅ�CÙ~SÐic*Š{ãCŠ~S¤ƒCìX (3)
ÁÜÆ8z6ðpZmZkÆ�CÙzVÅZ9ZãúÆŠzg~̀ƒD�X (4)

].h+Šzg~].zw~ƒD� .39

(MJ¤/z\‚]ci+ 4 ci+) 18 (‚]¤/z\ 3) ¤/z\ 18 (‚]ci+ 2) (‚]ci+MJ¤/z\ 1)
].h+Šzg~].zw~Äšu�X .40

1 (4) 4 (3) 3 (2) 2 (1)
Å\g(á]ÅãCŠ6,ZkÐªCÙHY@*ìX IUPAC ].h+Šzg~].zw~¤/z:Ã .41

(¿Z°ZŠ 4) (y²!Z°ZŠ 3) (gzðZzgZôm,~wzs{ 2) (gzðZ°ZŠ 1)
].h+Šzg~].zw~¤/z\Ã''Ìë� .42

(¼¹7YY 4 ŠzâV) (2) Zzg (1) (3) (K»{0+Zy 2) (6ð{0+Zy 1)
¨c*:ŠJÂV»{0+ZyX .43

 TiÐB (4) AtÐF (3) RaÐBc (2) FrÐLi (1)
].h+Šzg~].zw~ci+ËºmKÆ�CÙ~0*ñYäzZá''Å®ZŠQkKÆcek»ç™CìX .44

(ÃZ#-ê
EHpw 4) (D~pw 3) (f~pw 2) (ZÝpw 1)

Ð%ZŠX Aliquili .45

Flesh ashes (4) Planto ashes (3) Coal ashes (2) Bone ashes (1)
Ð%ZŠX Chalcogens .46

(²CåFJ]¯äzZáÁÜ 2) (#¯äzZáÁÜ 1)
(«gÐqÝƒäzZáÁÜ 4) (gZÄ¯äzZáÁÜ 3)

óóÁÜX  4f LL .47

Actinoids (4) Chalcogens (3) Lanthanoids (2) Halogen (1)
óóÁÜX  5f LL .48

Hallogens (4) Chalcogens (3)  Lathanoids (2) Actinoides (1)
Ûzãpw~&c*egZ9ZyÆqïÁÜÃ''¦gHY@*ìX .49

(’ 4) (âù 3) (ZŠJ' 2) (ŠJ' 1)
0*õc*QkÐiZZ+Z9ZyZ¤/Ûzãpw~ƒVÂZ7''¦gHY@*ìX .50

(’ 4) (âù 3) (ZŠJ' 2) (ŠJ' 1)
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XGe, Al, Si, B .51

(âù 4) (’ 3) (4ŠJ] 2) (ZŠJ]� 1)
ËKÅ''Ð%ZŠQkKÅ;àgzXc*MxÆ‚Bï™È¯äÅ¤‰ÜƒCìX .52

(�CÙ~°Š 4) (Z9Zãú 3) (È 2) (¤/Ä 1)
�CÙ~Û¢Åeö''Z»ÇV~ÅYCìX .53

Hectameter (4) Decameter (3) Picometer (2) Nanometer (1)
~¾Å�#Öic*Š{ƒCìX Cl− Zzg Cl .54

Cl− (2) Cl (1)
(tÓx 4) (ŠzâVÅ�#Ö)z~ƒCì 3)

~¾Å�#Öic*Š{ƒCìX Na Zzg Na+ .55

 Na+ (2) Na (1)
(t)0ì 4) (ŠzâVÅ�#Ö)z~ƒCì 3)

~¾Å�#Ö(,~ìX NaóMg+2 .56

(¹7YY 4) (ŠzâV)z~� 3) Na (2) Mg+2 (1)
ËÌ}®~�CÙÆƒÐÛzãpwÐZq-Z9ZyÃï%ÆnŠg»gÂZ**ð .57

(Z+Cå
E

EEZ!ÂZ**ð 4) (ZyZYÂZ**ð 3) (gzZãÂZ**ð 2) (ÈÅÂZ**ð 1)
ËÌ}®~�CÙÆƒÐÛzãpwÐZq-Z9ZyÃï%ÆnŠg»gÂZ**ð''BCìX .58

(ZyZYÂZ**ð 4) (Šzu~gzZãÂZ**ð 3) («gzZãÂZ**ð 2) (gzZãÂZ**ð 1)
ËÌKÅZ»ðµgzZVÐZq-Z9ZyÃï%ÆnŠg»gÂZ**ðZkKÅ''ÂZ**ðBCìX .59

(ZyZYÂZ**ð 4) (Šzu~gzZãÂZ**ð 3) («gzZãÂZ**ð 2) (Z+Cå
E

EEZ!ÂZ**ð 1)
gzZãÂZ**ðÃªCÙ™D�X .60

Calmol−1 (4) Jmol−1 (3) KCalmol−1 (2) KJmol−1 (1)
ËKÅZ9ZãgÉÃZkKÅqÝ™äÅ''¹Y@*ìX .61

Discharge (4) emilsion (3) enthalpy (2) (ÂZ**ð 1)
Ë}®~�CÙ~Zq-Z9ZyŠZ4ƒä6,MiZŠƒäzZàÂZ**ðBCì .62

ZyZYÂZ**ð (4) «gzZãÂZð (3) Z9ZãgÉ (2) gzZãÂZ**ð (1)

Z#ËKÆZ»ðtgzZV~Z9ZyÃŠZ4™ä6,{g`ƒäzZàÂZ**ðZkKÅX .63

É («Z9Zãg 4) (Šzu~Z9ZãgÉ 3) (Šzu~gzZãÂZ**ð 2) enthalpy (« 1)
Z9ZãgÉ + gzZãÂZ**ð .64

________________ = ________________
2

(',¹!3©3ï EEGG 4) (ZyZYÂZ**ð 3) (Z9ZãÂZ**ð 2) (ÈÙÂZ**ð 1)
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ƒÐic*Š{',¹!3©3ï EEGGzZÑKì .65

I (4) F (3) Br (2) Cl (1)
gppzZÑKì 4.0 ;ß½~ƒÐic*Š{Z9ZãgÉ .66

I (4) F (3) Br (2) Cl (1)
',¹!3©3ï EEGGÃ?m,™äzZÑX .67

(�; 4) (ñ÷ 3) ($Ò5½èGE 1) (gzê̄ge 1)
ƒÐÁ',¹!3©3ï EEGGzZÑªx5+k,KX .68

B (4) Li (3) F (2) Cs (1)
~ZŠJ]X4ŠJ]ZzgŠJ]F,KMzZg C, Si, Ge,Sn,Pb ¤/z\~ IVA .69

Pb,Su,Ge,Si,C (4) Su,Pb,Ge,Si,C (3) Si,Ge,C,Su,Pb (2) C,sI,Ge,Sa,Pb (1)
»KìXŠg`fs~Zk¤/z\ZŒK»�CÙ~°ŠÃ̈KìX V (Šzg~].zwÆ¤/z\ Z=7 **¶zX) .70

17 (4) 15 (3) 14 (2) 9 (1)
ìXŠg`fs»K6ðîg6,ZkÐx/ƒ@*ìX 2,8,7 Zq-�CÙÅZ9Zãú 71

(Z=18 () 4) (Z=15 Ã`gk)  (3) (Z=9 jg+)  (2) (Z=7 **¶zX)  (1)
Šg`fs~ƒÐic*Š{¬ïŠJ]Ã́ìX 72

gzs*  (4) 7N*ô  (3) Îe*  (2)
É4-Ÿ-ê

GGG  (1)
KEY ����ZZZZ!!!!****]]]]

1 - 2 2 - 3 3 - 1 4 - 2 5 - 2 6 - 2 7 - 2 8 - 4 9 - 3 1 0 - 2

1 1 - 2 1 2 - 3 1 3 - 1 4 - 1 1 5 - 4 1 6 - 1 1 7 - 2 1 8 - 2 1 9 - 1 2 0 - 2

2 1 - 1 2 2 - 1 2 3 - 1 2 4 - 4 2 5 - 2 2 6 - 1 2 7 - 1 2 8 - 3 2 9 - 2 3 0 - 4

3 1 - 1 3 2 - 2 3 3 - 1 3 4 - 1 3 5 - 4 3 6 - 3 3 7 - 3 3 8 - 4 3 9 - 2 4 0 - 3

4 1 - 3 4 2 - 3 4 3 - 1 4 4 - 1 4 5 - 3 4 6 - 2 4 7 - 2 4 8 - 1 4 9 - 1 5 0 - 2

5 1 - 2 5 2 - 1 5 3 - 2 5 4 - 2 5 5 - 1 5 6 - 2 5 7 - 2 5 8 - 2 5 9 - 2 6 0 - 2

6 1 - 2 6 2 - 1 6 3 - 3 6 4 - 3 6 5 - 3 6 6 - 1 6 7 - 2 6 8 - 1 6 9 - 1 7 0 - 3

7 1 - 2 7 2 - 3

Chemical Bonding 6666ððððÈÈÈÈllll
¤/Ä»Z9ZãÃt7H .1

(Ãðƒx 4) (z 3) (Ms!*ƒ 2) (CkZzgÃË 1)
K6,ªCÙƒäzZÑ!*gƒÇX x Ðï™gzZã%“¯@*ìXA$ Y Šzu}K 11X

23 Zq-K .2

-2 (4) -1 (3) +2 (2) +1 (1)
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ó¤/Dpw~ñ�ŠZ9ZyÅ®ZŠƒCìX A ‚?¯@*ì�CÙL ACl4 ó³g+Ðï™ A Zq-KL .3

4 (4) 3 (3) 2 (2) 1 (1)
Ë�CÙÆÛzãpw~ic*Š{Ðic*Š{MJZ9ZyÅRöƒCìXtÃ̈KZßwì .4

(Î%ì»Zßw 4) (z»Zßw 3) (Ms1»Zßw 2) (4k0î XIG»Zßw 1)
ŠzZÁÜÆ�CÙzVÆŠgxyZq-�CÙÐŠzu}�CÙ~Z9ZyÅÃÅzzÐáCìX .5

(‚@È 4) (gzZãÈ 3) (ªÈ 2) (Ñq-¤/DÈ 1)
å[uVÆMy~pw~Z9ZâVÅ®ZŠÎZñ45Í-ê

XGGÆ .6

8 (4) 14 (3) 12 (2) 6 (1)
ŠJ'XÆÛzãpw~Zq-óŠzc*&Z9ZyƒD�ZyÃ{g`™Æ''gzZV~psƒYD�Zzgt .7

å[uVÅ§bZLÛzãpw~MJZ9ZyqÝ™fe�Zzgªx5+k,ƒYD�X
(Zy~ÐÃð7 4) (®~ 3) (µ 2) (t 1)

ŠJC�CÙÆ{g`™Š{Z9ZyÅ®ZŠZyÁÜÅ¤/ÄƒCìZzgtZkKÆ''Ìƒ@*ìX .8

(�CÙ~°Š 4) (¤/D°Š 3) (‚@°Š 2) (¤/z\»°Š 1)
gzZãÈÃ''Ìë�X .9

(ªÈ 4) (‚@È 3) (Ñq-¤/DÈ 2) (@¹jã[È 1)
ZŠJC�CÙÆqÝ™Š{Z9ZyÅ®ZŠZyÁÜÅ''ƒCìX .10

(S 4) (ziy 3) (�CÙ~°Š 2) (¤/Ä 1)
ÅZ9ZãúX Cl− .11

2,8,9 (4) 2,8,7 (3) 2,8,6 (2) 2,8,8 (1)
ÅZ9ZãúX Na+ .12

2,8,8,5(4) 2,8 (3) 2,8,2 (2) 2,8,1 (1)
(X Na Îe*ÅZ9Zãú) .13

2,8,4 (4) 2,8,8,5 (3) 2,8 (2) 2,8,1 (1)
ÅZ9ZãúX Cl−~MgCl2 .14

2,8,6 (4)  2,8,12 (3) 2,8,8 (2) 2,8,7 (1)
ÅZ9ZãúF,KMzZgX Mg+2 Zzg Mg .15

2,8,2   2,8 (4)  2,8,1    2,8 (3) 2,8    2,8,2 (2) 2,8,1      2,8,2 (1)
MxÅZ9ZãúX .16

2,8 (4) 2,2,2,2 (3) 8 (2) 2,6 (1)
ÅZ9ZãúX O−2 .17

2,4 (4)  2,7 (3) 2,8 (2) 2,6 (1)
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Ð0tÒy9ìX AlCl3 .18

Z>4»Zq-�CÙ&Z9ZyÅ@*ìX (1)
³g+»CÙZq-�CÙZq-Zq-Z9ZyÃqÝ™@*ìX (2)
Z>4Z9ZyÅ™µgzZVáCìZzg³g+Z9ZyqÝ™ÆtgzZVáCìX (3)
tÓxX (4)

~gzZãÈZk%“~70*c*Y@*X CH4óAlCl3óNa2OóMgCl2óNaCl .19

AlCl3 (4) NaCl2 (3) MgCl2 (2) CH4 (1)
',¹jC¸]X .20

(ÈÙ̧]ì 4) (jã¸]ì 3) ()�¸]ì 2) (�¸]ì 1)
gzZã%·]ƒD� .21

(5ì 4) (J 3) (
$¨Ð+ö
EG

2) (N 1)
»gƒ°ŠF,KMzZgX Cl− Zzg  Na+ ǢÐ NaCl .22

6,5 (4) 6,6 (3) 5,6 (2) 4,6 (1)
Z,ÁÜÆ�CÙXÅ',¹!3©3ï EEGG»�Ût''Æ)z~c*ZkÐic*Š{ƒ@*ìgzZãÈ¯D�X .23

4 (4) 1.9 (3) 1.8 (2) 1.4 (1)
Z,ÁÜÆ�CÙXÅ�CÙ~�#Öic*Š{ógzZã¸{Á',¹gÉZzg',¹!3©3ï EEGGÁƒCì''gzZV¯D�X .24

(”h+$™)Ðö
G

4) ®~  (3) (µ 2) (t 1)
� Z,ÁÜÆ�CÙXÅ�CÙ~�#ÖÁógzZã¸{ic*Š{ó',¹gÉic*Š{Zzg',¹!3©3ï EEGGic*Š{ƒCì''gzZV¯D .25

(”h+¬B 4) (®~ 3) (µ 2) (t 1)
ŠJÂVÅZ9ZyÅ™4k0î XIGqÝ™äÅ{¤ÃX .26

Electropositivity (2) Electronegetivity (1)
(tÓx 4)  Electron Affinity (3)

ZŠJÂVÅZ9ZyqÝ™Æ4k0î XIGqÝ™äÅ{¤BCì .27

Electropositivity (2) Electronegetivity (1)
(tÓx 4)  Electron Affinity (3)

Ñq-¤/DÈ~ÂLLÑq-óóÆpX .28

ŠzâV�CÙZL)z~Z9Zy(áï™DƒñÈ¯** (2) (ŠzâVï™È¯** 1)
(tÓx 4) Zq-�CÙic*Š{ZzgZq-�CÙÁZ9ZyÑq-™**  (3)

6ðîg6,¬ïÁÜÆ¤/Dpw~4k0î XIG''ƒ@*ìX .29

(¤/Dpw 4) (¼¹7YY 3) (**å 2) (å 1)
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gzZVZq-Šzu}Ðï™Zq-®~Z»ð)‚?(¯D�TÃ anion Zzg Cation ',¹jã¸‹æÅzzÐ  .30

''ë�X
(®~È 4) (ªÈ 3) (Ñq-¤/DÈ 2) (gzZãÈ 1)

gzZãÈÀ˜N̂kƒD�ZzgZy»''ic*Š{ƒ@*ìX  .31

(`ggZ] 4) (Z̀+A)é
E

EŠ 3) (`�l 2) (Z̀â®) 1)

Îe*�CÙZzgÎe*gzZVX .32

(Zy~6,zN*âVÅ®ZŠ)z~ƒCì 2) (6ðîg6,7VƒD� 1)

(tÑq-¤/DÈ¯D� 4) (Zy~Z9ZâVÅ®ZŠ)z~ƒCì 3)

ŠJC�CÙ¯D�X .33

(ŠJCÈ 4) (Ñq-¤/DÈ 3) (µgzZV 2) (tgzZV 1)

øDfs~ƒÐic*Š{¬ï  .34

(MÇe+ 4) (',z} 3) (³g+ 2) (jg+ 1)

Zq-KMxÐ¬ï™Æ—Z̀â®)»qï%“áCìZzgt0*ã~åîg6,iƒ@*ì²*.çEEE+~t  .35

**‡.ÞiìtKƒYìX
(Mg7 4) (ty 3) (� 2) (y 1)

fs~Š�‰Zk‚?~ŠzCÙZÈ0*c*Y@*ìX .36

CCl4 (4) CH3 (3) C2H4 (2) N2 (1)

øDfs~z{Ã̈KKì�ŠzZ9ZyÃÅ™MgÇyÅZ9ZãúZC@*ìX  .37

(y 4) (� 3) (',z} 2) Mg (1)

ŠJ'ZzgZŠJ'ï™�È¯D�X .38

(ªÑq-¤/DÈ 4) (ªÈ 3) (gzZãÈ 2) (Ñu¤/DÈ 1)

øDfs~$zgÈÃ̈KìX .39

(gzZVZzgŠzªZ·Zu 4) (Z9ZãÈ 3) (zZ&+gzZw̧' 2) (;àgzXÈ 1)

~ÈÅâÎƒCìX C5F ì*Zzgjg+  .40

(¤/DÈ 4) (Ñq-¤/D 3) (ŠJC 2) (gzZã 1)

fs~¾%“»È»F,Zzh+(,Zƒ@*ìX  .41

CO2 (4) CH4 (3) NH3 (2) Co2 (1)

øDfs~gzZã%“ìX  .42

CaO (4) HO2  (3) HCl (2) CO2  (1)
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Ñq-¤/DÈáCìX .43

Z9ZyÆJw™äÐ (4) (Z9ZyÆ¾Ð 3) (Z9ZyÆZ·ZuÐ 2) (Z9ZyÅÃÐ 1)
ìÂZkÅ¤/ÄX 6 »g0»�CÙ~°Š .44

5 (4) 6 (3) 4(2) 2 (1)
fsÆ%·]~¾~Ñq-¤/DÈ70*c*Y@*X  .45

MgCl2 (4) CHCl3 (3) CCl4 (2) O2 (1)
øDfs~Ã̈KKÑq-¤/DìX  .46

Na2S (4) KCl (3) CaO (2) H2 (1)
È~0*c*YäzZÑZ$‹5é

E
EtX  H2O .47

(UÐU 4) (UÐuZ 3) (uZÐU 2) u}ÐuZ  (1)
_.[Å̂ÂZ**ð¹VYCìX .48

(‚?~ñ�Š6ðÈÃ�häÆn 2) (‚?~ñ�Š6ðÈÃÂhäÆn 1)
(�CÙ~ñ�Š6ðÈÃÂhäÆn 4) (�CÙ~ñ�Š6ðÈÃ¯äÆn 3)

Æ‚?Å̂X  NH3 Zñ* .49

(k%zï 4) (%,%zï 3) (À%zï 2) (
!k3‹5Ðö

G
G%zï 1)

Æ‚?~È»iZztX BeCl2 .50

45o (4) 180o (3) 36o (2) 90o (1)
Æ‚?Å̂X H2O .51

(À 4) (é 3) Å§b V (2) %zï  (1)
KEY ����ZZZZ!!!!****]]]]

1 - 1 2 - 1 3 - 4 4 - 1 5 - 3 6 - 4 7 - 2 8 - 1 9 - 1 1 0 - 1

1 1 - 1 1 2 - 3 1 3 - 1 1 4 - 2 1 5 - 2 1 6 - 1 1 7 - 2 1 8 - 4 1 9 - 1 2 0 - 1

2 1 - 1 2 2 - 3 2 3 - 3 2 4 - 2 2 5 - 1 2 6 - 2 2 7 - 1 2 8 - 2 2 9 - 2 3 0 - 1

3 1 - 1 3 2 - 2 3 3 - 2 3 4 - 1 3 5 - 1 3 6 - 2 3 7 - 1 3 8 - 2 3 9 - 2 4 0 - 1

4 1 - 4 4 2 - 4 4 3 - 2 4 4 - 2 4 5 - 4 4 6 - 1 4 7 - 1 4 8 - 1 4 9 - 2 5 0 - 3

5 1 - 2
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øøøø»»»»gggg~~~~ÆÆÆÆZZZZßßßßwwww .10

ŠJÂV»Zëfg=ìX«g~0*ã~ÌPi5+k,#‰Îe* (Crust) "{ZgnBi}ÅZz6,~6,]
z){¹Á¬ï (Cu) Zzg@*= (Ag) Ôe0+~ (Au) ³gZàZzg

!5»4o-ê G
YEIG³gZàz){0*ñYD�XPŠJ'‰Î**
ƒD�ZÏatŠg]~WiZŠZ:qª~0*ðYC�X

ŠvŠJ'aè¹ic*Š{¬ïƒC�ZknŠg]~%“qª~0*ðYC�XŠgCîg6,i}Å
BD�X (Mnierals) ~0*ðYäzZàŠJÂVÆÁÜc*%·]LLn*]óó (Crust) Zz6,~6,]

‰£â]6,Šø7[n*]~Zq-{mŠJ]»‚¹ic*Š{0*c*Y@*ìTÐŠJ]Å$o«j
ìX BC (Ores) §iÐÅY$ËìXZ+n*]TÐŠJ]ÃçÙvyÆ%qÝHYYìÔ²CåFJ'
‚Z>4 70@*50 **ò²CåFJ]ÐqÝHY@*ìT~ (Bauxite) VwÆîg6,Z>4Ã!*‚"3ï JGH

W‚à0*c*Y@*ìX
ŠJ] Ÿ‚ ²CåFJ] ŠJ] Ÿ‚ ²CåFJ]

Zn (ZnO) Zincite Al (Al2O32H2O) Bauxite

Na (NaCl) (Rocksalt)#### """"ãããã Cu (CuFeS2) Copper Iron

Pyrites

Hg (HgS) (Cinnabar) ÷÷÷÷ssss Zn (ZnS) Zine Blende

Fe (Fe
3

O
4

) Magnetite Mg (MgCO3) Magnesite

Pb (PbS) Galena Mg (MgSO4 7H
2

O) Epsom Salt

Ca (CaSO
4

2H
2

O) (Gypsum) ����ÈÈÈÈ Ag (AgCl) Horn Silver

Ca (CaCO
3

) (Lime Stone) aaaaääää»»»»ßßßß Mn (MnO2) Pyrolusite

Mg (KClMgCl26H2O) Carnallite Fe (Fe
2

O
3

) Haematite

zZV¤/z\(» 16 FŠJÂVÅ²́CåFJ'W‚àkZzgÏàk6,ŒƒC�XZÏnWxZzg�)
ì˜V6,eÈÆp²CåFJ]Zzg

854ø EGEÆpaZƒäÆ�X B@* (Chalcogen family) ¤/z\eÈX{0+Zy
(Chalco = Ore, Genus = produce)

�XZÏntŠg]~WiZŠZ:qª~70*ðYC  ÜŠJ'Z•ð¬ïƒC Al Zzg MgÔCaÔNaÔK �

�?
~(Crust) z){ÜŠJ'5w¬ïƒC�XZkat"{Zgni}ÅZz6,~6,] PbÔFeÔZn Z#� �

{mîgÐW‚àkÔÏàkZzg»g1"54ø
EGHÅ̂~0*ðYC�X

ÜŠJ'¹Á¬ïƒC�ZkatŠg]~WiZŠZ:qª~0*ðYC�XëŠJÂVÃ¬$Ò3ïGG AgÔAu �
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ÅãCŠ6,øDfs§jÐ4,zàF,KM~ÉMh�X
Ag, Au

¹Á¬$Ò3ïGG
Zn, Fe, Pb, Cu

5w¬$Ò3ïGG
K, Na, Ca, Mg, Al

Z•ð¬$Ò3ïGG

::::(Extraction of metals from the ores)
²²²²CCCCååååFFFFJJJJÂÂÂÂVVVVÐÐÐÐŠŠŠŠJJJJÂÂÂÂVVVVÅÅÅÅ$$$$BBBB

²CåFJÂVÐŠJÂVÅ$»¿&Zë%Zi6,Œƒ@*ì
c*gd•™**  ŠJ]Ã{Ø¯** (3) c*qÝ™**  {xŠJ]ïÜ (2) %6™**c*eg;™** (1)

¬xîg6,i}Ð»)Æfg=ïàYäzZà²CåFJ]~èZzggîÅMlZgßNVÅ̂~0*ðYCìX �

%6™**c*eg;™äÐ%ZŠ²CåFJ]ÐŠJ]qÝ™äÆŠzgZy)¢zg~ß~ZâY»ÂuJ-e{ �

¹Y@*ìXZk%³~…Aeƒn{Øc*ic*Š{%6 Gangue ™ä»¿ìXZyèÅßNVÃ
²CåFJ]qÝƒãec

a^iãç7‰12ößß^

�âçÞ^

qã^+n¡in†]¨

ÚÏß^›nŠoÂ×nv‚+o

Ò n‚

µçÖß-

]Ú^Âk

e†Ñµ^'n‚åií×n“

ÒnÛn^ñoivçmØ

ìç�Ò^…ivçmØ

ÒnÛn^ñoa9^¨Ò^›†mÏä

e†Ñµ^'n‚åirçmØ

²CåFJ]

²CåFJ]Ã%6¯**
Æfg=

²CåFJ]Ð{xŠJ]ïÜ
(Extraction of Crude metal from Ore)

Z•ð¬$Ò3ïGGzZàŠJ' 5w¬$Ò3ïGGzZàŠJ' ¹Á¬$Ò3ïGGzZàŠJ'

;ÑàkW‚àk

�ŠJÂVÅ',t0*æÏ

ŠJ]
z){( Al  ÔMg ÔNa )}

»g1,M²CåFJ]Ïà²CåFJ]

È' gZÄ¯**BV™ä»¿

ŠJ]Å$

ŠJ]Ã{Ø¯**

ŠJ]ÅAs
z){ Zn ÔCu}

Ïà²CåFJ]

È'ÔgZÄ¯**c*»**

W‚àk

ŠJ]ÅAs

ŠJ]

ŠJ]Ã{Ø¯**
(eg: Ag)
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²CåFJ]ÅZ‚ÛzŠÏÆa�8§jZEwKYD�XZÒñ́V6,)¢zg~ß~ñZŠÃŠJC%“ �

Zq-¬x8§i (Froth floatation) Ðe{™äÆa8§jÎŠqƒD�X}Ä5¾Zƒ

ìX
²CåFJ]Åeg;ZzgZ‚ÛzŠÏÆaZCñYäzZá8§hVc*2»Z®g²CåFJ]ZzgZk~�áï �

Å8S¤ÆŠgxy0*ñYäzZá�Ût6,ƒ@*ìX Gangue

§§§§iiii»»»»gggg §§§§iiii»»»»********xxxx
Z¤/²CåFJ]ZzgßNVÆŠgxyg8-Ô�#ÖÔ‚|#ÜS:]»�ÛtƒÂA$

²CåFJ]Æ•zVc*fgzVÃ;ðVÐ™̀ŠvßNVÐ´u{™1Y@*ì
;ðVÐY]C

(Hand Picking)

²CåFJ]Æ•zVÃ5™âbR6,g3Y@*ìẐiZV0*ãÆ!*‡1·ƒÆ‚BŠð1
Y@*ìXÁÑÄzZáßNVÆfgZ]0*ãÆ·ƒÆ‚BËYD�²ic*Š{
ÑÄzZá²CåFJ]ÆfgZ]agT�X

Šð**
(Washing)

t§i{mîgÐÏàkÅ²CåFJÂVÆaÎŠqƒ@*ì��46Å
S¤7gnpZ#�Zy~�áïßÅ46»DgƒY'�XZkaZy

(Floataion ßNV6,Œ²CåFJ]»`s¯1Y@*ìZzgZkÃ0*ãÆ‚B¾Zƒ{:
~ŠZ4HY@*ìX0*ã~oƒŠ!*ƒÆ‚BƒZ*Zg~YCìXƒZ*gä cell)

Ð0*ã~–BÄvaZƒ@*ìX–Æ‚B²CåFJ]ÆfgZ]R6,WD�Z#
�ß_µdƒYD�X–´u{™1Y@*ìXẐiZV´u{™Š{ÄvÐ

Š¶( 1
²CåFJ]ÆfgZ]qÝ™äÆaZÐŠð1Y@*ìX)^X

Äv¾Zƒ
(Froth Floatation)

Z¤/²CåFJ]c*ß_~ÃðZq-—ïFZzgŠzu~)ïFƒÂ²CåFJ]Ã',¹
Š¶( 2 ï¥VÆZEwÆfg=e{HY@*ìX)^X

ïF‘ÑCåÏ
(Magnetic Separation)

²CåFJ]ÅAsÐŠJ]ï%ÆaZEwKYäzZá§i»g»Z®gŠJ]Æ¬ïŸ~0*ñ �

YäzZá£x6,«ƒ@*ìX
)i7-Ôß;ÔHógZzg@*=(:¬xîg6,ZyŠJÂVÅ²CåFJ'Šg]~ÏàkZzg»g1"54ø

EGHÅ̂~0*ðYC �

�XZy²CåFJÂVÃŠJ]~ps™äÐIZ¹ŠJCW‚àk~ps™**¢zg~ƒ@*ìX
ÏàÅ²CåFJ'iZZ+ƒZÅñ�ŠÏ~—ŠJ-¤/x™ä6,W‚àk~psƒYC�Xt¿È' �

ìX B@*ìX¬xîg6,Ïà²CåFJÂVÐŠJ]ÅAsÐIÈy™W‚à~ps™1Y@* (Roasting)
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³³ ³³ gg gg ++ ++
ÆÆ ÆÆ ‚‚ ‚‚

BB BB ¬¬ ¬¬
ïï ïï

−− −− tt tt ¤¤ ¤¤ !! !! gg gg FF FF ,, ,, ØØ ØØ VV VV
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}} }} 00 00 ** ** ãã ãã
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ÐŠJCW‚àkÅAsÅYCìTÐ…ŠJ]Zzg»g0ñI coke ~)Ã́( (Furnance) Èz �

qÝƒCìX (CO) W‚à

:::: (Reduction of oxide ores with CO) ÐÐÐÐAAAAssss CO WWWW‚‚‚‚àààà²²²²CCCCååååFFFFJJJJ]]]]ÅÅÅÅ (ii

Å$ÆŠzgZyZk (Cu) @*= ::::(Auto reduction of sulphide ores) ÏÏÏÏàààà²²²²CCCCååååFFFFJJJJ]]]]ÅÅÅÅppppŠŠŠŠ»»»»ggggAAAAssss (iii

6,t́ŠJCW‚àqÝƒ@*ìX (Roasting) Å´Ïà²CåFJ]Ãbz~îg6,ƒZ~È+

¯Cì SO2 Z#ƒZÅu',Z„ÃÈ™Šc*Y@*ìZzgŠ(,JŠ~YñÂ!*¹ÏàW‚àÆ‚B¬ï™ÆŠJ]Zzg

””””hhhh++++¬¬¬¬ïïïïŠŠŠŠJJJJÂÂÂÂVVVVÐÐÐÐ²²²²CCCCååååFFFFJJJJÂÂÂÂVVVV))))%%%%····]]]]((((ÅÅÅÅAAAAssss (iv

::::(Redcution of ores (compounds) by more reactive metals)

~Z>4Æ‚BŠJCW‚àÆ¬ïÅ¢zg]ƒCìXZ#”h+ (Thermite Process) êâ"3ï JGH¿ �

¬ïŠJÂV‰Îe*ÔyZzgZ>4z){Ã�gA~¬ïZEwHY@*ìÂz{%“~�áïÁ¬ïŠJ]Ã
ƒD�TÆ³~ (Exothermic) U™ZyÅ(áfe�Xt¿UƒÆ¬5]Zd',zVwZg~

¹ic*Š{wZg]{g`ƒCìXZÏaŠJ'�ƒðqª~qÝƒC�X

ZzgZ>4Æ̀sÆŠgxyƒäzZá¬ïÃgsð-VZzg0VÆN (Fe2O3) W‚à (III) W],y �

B@*ìX (Thermite reaction) óó 6,izVÃ�häÆaZEwHY@*ìXt¬ï¬xîg6,LLêâV$¬ï

(Extraction of metals at the bottom of the z){( HgÔAg ¬ïŸÆ¬ŠJÂVÅ3) �

:activity series)

Öz

Vw

Vw
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¬ïŸÅ¬F,KM~0*ðYäzZàŠJ'¬xîg6,WiZŠZ:qª~Šø7[ƒC�XZyÅ¬$Ò3ïGGŠv �

�CÙzVÐ¹„ÁƒCìXÜsZyŠJCW‚àÃ¤/x™ä6,ÌtŠJ]~AsƒYD�Zzg‰
%ûZyÆW!²wÆ‚B¿UƒÆ¬ïÆfg=ÌqÝGYD�X

HgO ��0*g}Å²CåF]ìÃƒZÅñ�ŠÏ~¤/xHY@*ìÂtZ’ZY~ (HgS)(Cinnabar) Z#÷s �

~psƒY@*ìXẐiZV'×h+¤/x™ä6,As0*™0*g}~psƒY@*ìX

ŠJÂVÃi8-•»ÈZk6,W‚àkÅµW×Ð[ìÔ_zZà6,]~0*c*Y**zZÑ%“ZyÆ �

²CåFJÂVÆ%·]~Ðƒ@*ìX
»³ÔßìÃi8-5)W],yW‚à(Ôe0+~»({ƒY**)|gÏà(Ô@*=6,!g8-ÅR»àC)»6,»g1,M( �

z){i8-•ÅPVB�X
$$$$ÆÆÆÆZZZZ%%%%ZZZZiiii:::: Refining

z){X (Electrolysis) ',t0*æÏ (d) (Liquation) Zâ®) (c) Ô(Poling) 7# (b) Ô(Distillation> (a)

Š~ˆŠJ]Å$ÆaZCñYäzZá¿»Z®gŠJ]ZzgZkÅßNVÅâÎ6,ƒ@*ìX
t§iZ!F,+Z̀â®)gppzZàŠJÂV‰i7-Zzg%Yg~Å$Æa.e$ ::::(Distillation)>>>> �

(distillate pure metal) „ÎŠqìX~—NzZàŠJ'�gß_�áïƒC�X>{{ØŠJ]
Å>ÅYCìX extracted metal qÝ™äÆa�ƒðqª~ñ�Š

Ðhc* (poles of green wood) Zk§i~�ƒðŠJ]Ã!Ç~Åhã :::: (Poling) 7777#### �

(slag/scum) Y@*ìXZnÅßÅ}^~{g`ƒC�c*Q‰0*™�ƒðŠJ]ÅR6,�g"

ÅZÏ§iÐ$ÅYCìX!Ç~Ð{g`ƒäzZàA~ (Blister copper) ¾C�XW«ŠZg@*=
µ4mø
Y

G»6,Å'×h+‰ÃgzÇìX
Zk§iÐHÜÁZ̀â®)zZàŠJ]ÃZq-ezZyR6,·c*Y@*ìXZk§bÐ ::::(Liquation) ZZZZââââ®®®®)))) �

tic*Š{̀Zâ®)zZàß_Ð´u{ƒYCìX
Zk§i~){ØŠJ]Ã�gµ',−{ZEwHY@*ìX ::::(Electrolytic refining) '''',,,,tttt0000****ææææ{{{{$$$$ �

~(Electrolytic bath) ZÏŠJ]Å{Ø÷Ã�gt',−{ZEwHY@*ìXZ¹Zq-oƒ',t0*æ{²w
g3Y@*ìT~ZkŠJ]»i5+k,#ñ�Šƒ@*ìX£/ŠJ]{Ø̂~t',−{6,¦ƒCìZzgß_Zzg

Å§bqÝƒC�',t0*æÏÆŠzgZy¬5]Zk§b (Anode mud) Šzu~ŠJ'µ',−{»A

ƒD�X
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µ',−{ M � Mn+ + ne-

t',−{ Mn+ + ne-  
� M

{ØŠJ]ì( =M ìZzg) 3Ô2Ô1=n ˜V6,
ë@*=Å$Æa',t0*æÏÆ¿ÃZEw™D�X

::::(Prevention of corrosion) iiii8888----ÐÐÐÐôôôôppppgggǵ́́́
ZâYÃi8-Ðôpǵ¹¢zg~ìXt¿Üsb„7X@*ìÉt…qŠU*]ÐÌX@*ì‰ �

øV»¤/Y**Zzģz){»i8-ÅzzÐ»x:™**X
ËqÃi8-•Ðôpgpp»ƒÐ‚Š{§iŠJC—ÅRÃcYÐÓkÐX**ìXZ(ë—Å �

(X Bisphenol R6,gzµc*Ìc*P6ðZâYÅµmJ™Z�xŠ}Mh�X)}$i¨45é EE
GEw

z){(z){¬ïƒD�c*QcYÐpŠ ZnÔSn ŠzuZW‚y§iŠJ]ÅR6,Šzu~ŠJ]ÅµlJ**‰) �

¬ï™D�Zzg—Ãôpgnp�X
z){(pŠOW,ƒCìpZÝŠJ]Ãi8-WßŠƒäÐ MgÔZn ',¹6ð§jÐmJðˆŠJ]) �

XCìX
)½]¯**(»§iZEwHY@*ìTÐ (Alloying) ŠJÂVÅS:]~4~ÑäÆa½»** �

øDpZéS¤ÅqïŠJ]qÝƒCìX}ß;zWeä6,ZEwƒäzZàŠJ]ìZ#�ZÐ
ZkÅ{Øqª~ZEw7HYYìYV�t¹„3,xƒ@*ìZzg¤/x™ä6,W‚ãÐnƒY@*ìX
ZkaZk~ŠvŠJÂVÅðh~ÏlZgc*ßÅ5ðYC�Zk~»g0Åðg~lZg5ä6,tJZzg

¢oƒY@*ìXZÏ§bZ#ßìÆ‚BòZzg™zçÃ5c*Y@*ìÂ…ZñÖZ®qÝƒ@*ìT
−ZoÎäÆîg6,Y**Y@*ì��¹„3,xƒ@*ìXZkqª~ti-g 24 ~i8-74ìX{ØÎ**

¯äÆañizV7ƒ@*ìÔZkaZk~e0+~Zzg@*=ÅßÅ�áï™ÆZÐJ¯c*Y@*ìX¬xîg6,
”VÆ 22 −ZoÎäÃi-g¯äÆaZEwHY@*ìXZkÐ%ZŠ{ØÎäÆ 22 yz*y~

ze0+~c*@*=5ñYD�X 2 ‚B
BD� (Ore) Z,n*]XÐŠJÂVÃÃZ+{j§jÐZ~.HY@*ì²CåFJ] �

ë�X (Minerals) ~0*ñYäzZáßNV6,ŒŠJC%·]Ãn*] (Earth Crust) "{Zgn �

¹Y@*ìX (Gangue)
²CåFJ]!è}0*ðYäzZàßNVÃ �

B@*ìX Flux Ãe{™äÆa5c*YäzZÑâŠ{ Gangue �
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ŠJÂVÅ$Æ&Zë%Zi�X²CåFJ]»Zg‚iÔ{xŠJ]Å$ÔŠJ]Å$X �

²CåFJ]Åeg−™äÆaZEwKYäzZá8§jøDfs�X �

ÔÄ5¾ZƒÔïF´uÏz){X (Washing) ÔŠð** (Hand Picking) ;ðVÐe]C
{xŠJ]Å$ÆaZEwKYäzZá§j: �

Ô6ðAsÔpŠ»gAsÔ¿UƒÔ',t0*”{AsX RoastingÔCalcination

ìX Zq-Z(6ðwZg~¿ìT~²CåFJ]ÃƒZWxÅ°xñ�ŠÏ~wZg]àðYC Calcination �

ÆŠzgZy»g1,MZkÆpÐøW‚à~psƒYCìX Calcinations �

z{¿ìT~Wxc*ƒZÅzZ�Ûu',Z„Æ‚B²CåFJ]Ã¤/xHY@*ìX (Roasting) È' �

Æ¿Ã¶ƒz~Z�xŠc*Y@*ìX Roasting Zzg Calcination �

i8-Zzgi8-WßŠ{ƒäÐôpǵX �

ìT~²CåFJ]Ã (Pyrochemical Process) Zq-Z(6ðwZg~¿ Calcination::::Calcination �

ƒZÅ°xñ�ŠÏ~wZg]àðYCìc*È**Y@*ìX
F,ÙâŠ{ (gangue) Ãe{™äÆa5c*Y@*ìXZ¤/ßÅ gangue

²CåFJ]Ð¬ï™Æ Flux
¡¡¡¡ÓÓÓÓ½½½½øøøø
EEEE

:::: �

ƒFeO ZEw™D�XZ¤/ßÅZ‚ÏâÎ‰ Flux Ã�g CaO ZzgZ‚ÏâŠ}ÅƒVc* SiO2 ÅƒVÂ
qÝ™äÆa5c*Y@*ìX gangueÃ SiO2 ÂF,Ù¡Ó½ø

E

ÃZ�xŠ¶ÆaZEwÅ (Pyrochemical Process) ø»g~~wZg~6ð¿ ::::(Furnace)zzzz �

(firebox) Zzg>ŠZy (Chimney) ÔÇ Hearth YäzZàzìXzÆ&ZëzƒD�Xq

¹Y@*ìX
MMMM����ZZZZ!!!!ÎÎÎÎZZZZÑÑÑÑ]]]]

BCìX _______ 
²CåFJ]~0*ðYäzZàß_ .1

ny (d) Slag (c) Flux (b) Gangue (a)

øDfs~»g1,M²CåFJ]Ã́ìX .2

(Galena) µ5Ó45é
Y

GGE (d) /(c) !*‚"3ï JGH (b) ~**‚"3ï JGH (a)

øDŠs~/»9Ÿ‚Ã̈KìX .3

(b) (a)

(d) (c)

Äv¾ZîÆ¿~Zk%ÃZEw™D�X .4

(Pine Oil) 0*íWL (b) Pz̄ (a)

(Olive Oil) iìy»% (d) (Coconut Oil) Å6,}»% (c)
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²CåFJ]Å$ÆnZEwHY@*ìX ________ Äv¾Zî»§i .5

**>f$ (d) »g-,M (c) W‚à (b) Ïà  (a)

²CåFJ]ìX (Galena) µ5Ó45é
Y

GGE .6

Ag (d) Hg (c) Pb (b) Zu (a)

WiZŠZ:qª~0*ðYäzZàŠJ]X .7

Hg (d) Fe (c) Au (b) Pb (a)

ìX _____ ~ƒÐic*Š{0*ðYäzZàŠJ] (Crust) "{Zgn .8

W],y (d) i8- (c) Z>4 (b) Wx (a)

ƒ@*ìX ______ êâef$¿~As¬ï .9

Si (d) Fe (c) Mg (b) Al (a)

™**ìX ________ ™ä»ZëÑ²CåFJ]Å Smelting .10

Zy~ÐÃð7 (d) ®s (c) As (b) ‰(a)

����ZZZZ!!!!****]]]]
1-a 2-a 3-d 4-b 5-a 6-b 7-b 8-b 9-1 10-1
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»»»»gggg0000ZZZZzzzzggggZZZZkkkkÆÆÆÆ%%%%····]]]] .11

½Z�ë3D�ÔÀ}�ëÛ�óWgZöŒÅZâÔñR,Çh-VÃ`äÆaZEwKYäzZá �

Zgïz){ƒÆƒ»g0Æ%·]6,ŒƒD�X
¤/z\ÐmgBbìXZk¤/z\ÆÁÜ IVA z,¤/z\c* 14 Zq-ZŠJ]ìt].h+Šzg~].zwÆ »»»»gggg0000 �

Æ¤/Dpw~egZ9Zyñ�ŠƒD�X
ìX 6 »g0»�CÙ~°Š �

ìX»g0ÃZLÛzãpw~4k0î XIG
6C: 1s2 2s2 2p2 (: Ground state »g0ÅZ9Zãú)iF̂qª �

gzZV¯n»g0Å',¹!3©3ï EE
GGÜs C-4 ÅŠÆa'×h+egZ9ZâVÅ¢zg]ƒCìX@*� (Octet)

Z9ZyÃ 10 6,zN*y6,FF%œ/}Ã 6 6,zN*yƒD�X»g0Æ 6 ƒCìZ#�ZkÆ%œ/}~Üs 2.5

gzZV7¯YX C4- eáǵÂƒ@*ìXZÏa»g0W‚ãÐ

gzZV¯**7,}ÇXZ(™äÆaÂZ**ðÅZq- C4+ Z¤/»g0ZLÛzãpwÐegZ9ZyÅŠêìÂZkÃ �

gzZV“WÆZk**]¹„ÁƒD C4+ ¹(,~lZgÅ¢zg]ƒCì�¬xîg6,Šø7[7ƒCXZka

�X»g0ZKa¤/DqªÅúÆaZLegZ9ZyÃŠv�CÙzVÐZ·Zu™@*ìXZkÆaZj
ZL„�CÙzVc*ŠvÁÜÆ�CÙzVÆ‚BÑq-ƒ™egÑq-¤/ÄÈ¯**7,@*ìX
»g0ÆÈ¯äÆ�]Ãfs~ec*ŠHìX

Zq-„KÆ�CÙzVÆ‚BegÑq-¤/DÈ‰;àgzXÆ�CÙzVÆ‚BZzg³g+Æ�CÙzV (i) (a

Æ‚B

ZÁÜÆ�CÙzVÆ‚BegZº}Ñq-¤/DÈ (ii)
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Zº}È¯YìX 2 »g0»�CÙZq-ŠzCÙZÈZzg (b

»g0Zq-ZºZZzgZq-éZÈ¯YìX (c

CH2=C=CH2 c*»g0Æ�CÙŠzŠzCÙ}È¯D�X }:

(Ground state »g0ÅZ9Zãú)¬xqª

(Excited state »g0ÅZ9Zãú)Q‚ðqª

È»iZzt Æ‚ã~eg̃z»g0XŠgzXÈñ�ŠƒD�ZzgZyÆ (CH4)
$4-£4è GG

GE �

ƒ@*ìX 109
o
28

'

Y~ 1954 ¾0*z#„z{zZu¿�qZ[J-Šz)Z·ZÅâ.ÞZÅxqÝƒñ�Xªâ.ÞZÅx �

Y~ZðÆaX 1962 6YÆaZzgŠzuZ

(Promotion of an electron) ZZZZ9999ZZZZyyyyÆÆÆÆŠŠŠŠggggzzzz~~~~ZZZZŸŸŸŸ††††
Z#È‘W�ÂÂZ**ð»ZyZ`¿~W@*ìZzg�CÙ¹„ªx5+k,ƒYD�XZ¤/»g0ŠzÈ¯äÆ �

OñegÈ¯@*ìÂ¹ic*Š{ÂZ**ð»ZyZ`¿~W@*ìXTÆ³~“WzZÑ‚?¹„ªx5+k,ƒ@*
ìX

Y~”gsHXË�CÙÆ½ã)z~ÂZ**ðgppzZáf~ 1931 Z%oÆ¦gÃ¾0*z#ä �

ÆqïZzïf~pßV» F,KMâÅzzÐZq-ÜS:]))z~ÂZ**ðZzg)z~�#Ö( pßVÅ
B@*ìX LLZ%oóó qÝƒ**

456CEDM / TET 2024 Paper II / Physical Science



ZZZZ%%%%oooo:::: SP3

]À)é
Y

È¯@*ìXZyÓxÈzVÅ sp3- s
$4-£4è GG

GE~»g0ÆZq-�CÙZzg;[+gzXÆeg�CÙzVÆŠgxyeg �

ÂZ**ð)z~ƒCìX

ZZZZ%%%%oooo:::: SP2

Z%oƒ@*ìXZ
#-£4è
GG

GE»¬x**xZ
#-£Ó4è
GG

GEìX Sp2 Å»g~Æa»g0Æ�CÙ~ CH2 = CH2 Z
#-£4è
GG

GE �

ZZZZ%%%%oooo:::: SP

Æ‚?~»g0Æ�CÙzVÆŠgxyZq-éZÈ0*c*Y@*ìZzgCÙ»g0Åa¶¤/Ä (Acetylene) Z
$h45Ó4è GHGGE �

Zq-Zq-;àgzXÆ�CÙÐ¢zg]7g~ƒCìX

»»»»gggg0000ÆÆÆÆ¾¾¾¾zzzz8888ZZZZDDDDwwww
ËKÅz{ÚTÅzzÐz{Šzc*ŠzÐiZZ+8qpV~0*c*Y@*ìZzgZkÆ8pZmZp6ð

BCìX�CÙzVÅF,KM~�ÛtÅzzÐZk{¤»ZÖgƒ@* (Allotropes) pZmZq-‰ƒDƒV¾z4M
ìX

»g0Æ¾z8ZDwÅŠz©V~ŠgzÈ~Å̂ì�øDfs�X
Ã́óÃuó»VóŠHkó»g0óðz@óÃu :

$¨Ð+ö
EG

ZDw �

‹Zó¤/ZÃ"3ï JGHó!2.çGHEƒ+ : NZDw �

»g0ÆZ
$¨Ð+ö
EG

¾z8ZDw:Ã́ÔÃuÔ»VÔmCegÃwÔæZãegÃwÔ}»g0Ôðz@
$$$$¨̈̈̈ÐÐÐÐ++++öööö
EEEEGGGG

ZZZZDDDDwwww::::
ÃuÔØ¤/egÃwz){�X

6ðÈzV~ZLW\ÃF,KMŠï�XZÏaz{Z8Zzg &CÒð
E

¾ »g0Æ�CÙZipŠZ NNNNZZZZDDDDwwww::::
6ð‚½V‰‹ZZzg¤/ZÃ"3ï JGHz){»bCÙ{™D�X»g0̂kˆ~&N¾z8ZDw~0*c*Y@*
ìX‹ZÔ¤/ZÃ"3ï JGHZzg,-$4k2.ç

E
GJƒ+X

C60 ‹ZZzg¤/ZÃ"3ï JGHÅ‚|#Ñq-¤/DYàÅâ#ƒCìZ#�,-îƒ+̂k‚@‚|#ìT~
‚ã´u{ƒD�XtÓxN¾z8ZDwZK‚|#ÆZ±gÐZƒD�ZzgtZK8S:]e{
ªCÙ™D�X

(Hybridisation) Z%o sp3 ‹}~CÙZq-»g0�CÙZKQ‚ðƒðqª~ ::::Diamond  ‹‹‹‹ZZZZ
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âjw�ÛZëƒ@*ì‹}Å0Z…Š~‚|# (tetrabedral) Ð*g@*ìZkaCÙ»g0Æ�CÙÃegÒ

fs~Š~ˆìX (Threedimensional Structure)

È¹„¤!gƒD�X‹}Å‚|#~ñ�ŠÈzVÃÂhäÆa¹ic*Š{ C-C ‹}~
ÂZ**ðÅ¢zg]ƒCìXZka‹Z¹„J—Æîg6,ÑgHY@*ìX

Èñ�Š C-C ¤/ZÃ"3ï JGHŠzZ…Š~6,]Å‚|#6,Œƒ@*ìXZk6,]~ ::::(Graphite) ¤¤¤¤////ZZZZÃÃÃÃ""""3333ïïïï JJJJGGGGHHHH

ƒD�Xt6,'×¹$zģÂVÆ‚BZq-Šzu}Ða~ƒðƒC�X
Æâjw~zZµƒD (Trigonal planar)

!5Í-
ö

I
I!h4ð

G
û ¤/ZÃ"3ï JGH6,]Å‚|#~»g0Æ�CÙ

f~pw!*bZ$‹5é E
EtÐ &CÒð

E
¾ù+BŒé
E„

ö sp2 Z%oÐ*g@*ìX sp2 �Z,âjw~CÙ»g0»�CÙ7Vîg6,

Zzïf~pw!*b 'p'
&CÒð
E

¾ Zzïf~pwg‚rìX) &CÒð
E

¾ ) 'p' È¯D�ZzgCÙ»g0»�CÙZq- C-C

ƒ@*ìX¤/Ã"3ï JGHÅCÙŠz6,ÂVÆŠgxyßy (delocalised) Âx»g™D��å6,]6,)³ π îg6,
» 3.35A

o Å!*b¿Wzg~ÅzzÐtZq-Šzu}Ð (London dispersion forces) Z_Og~¸ÂV

Ã,¯Cƒðe{ƒYC�Xt0*ãÆ‚?Åñ�ŠÏ~¹„$zgƒC�XZÏa¤/ZÃ"3ï JGHÅ6,'
ZzgR~�g (lubricant) W‚ãÐÒ$Ë�ZzgZ¹W‚ãÐÂhZYYìXZÏ¯Y6,¤/ZÃ"3ï JGHÃ=ƒð

ZEw™D�X "lead"

Z#ëRÐ˜�ÂÎ6,CæI^YCìTÅzzÐ¤/ZÃ"3ï JGHZK6,]Ã»½6,gh@*ìZÏ§b �

RÆ¶K**]Ã»½ÐW‚ãÐSc*YYìYV�t6,'»½Ð¢ïÆ‚BÈSƒð7ƒC�X
Z9ZãÂxÅzzÐ¤/ZÃ"3ï JGHZq-ZYñÝ',tìX π(delocalised) )³

(C60) Buckminster fullerence ,,,,----îîîîƒƒƒƒ++++
,-îƒ+Üs»g0Ð¶Z�#ÖzZá‚>V6,FFƒD�XZy‚>VÅF,KMÅzzÐÅA �

(veporized ú‚|#ÆÃWD�XZ#»g0ÆggZ] (tube) ÔD~c*â (hollow sphare) ™{

HY@*ìÂƒ+ú0*D�X (Condense) )¬ïuVÅcY~Z+A)é
E

EŠ carbon)

ÔRobert F.Curl Y~‚bŠZâVÅZq-š 1985 ,-îƒ+Ã¬xîg6,ƒ+¹Y@*ìXZkÅŠgc*Ä �

University of Zzg Rice University äÅ� Richand E.Smalley Zzg Harold W.Kroto

~6Y~â.ÞZÅxÐâZiZŠHXZ,VäZKŠgc*Ä™Š{ 1996 Ðmgnp¸XZyÐVÃ‚w Sussex

Richard ÆxË¶XZk‚|#Ã7™äzZá‚bŠZVZzgWǵ45ëGH Georeric Structure ‚|#�
Æ**x6,g3ìX Buckminister "Bucky" fuller
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BCìX "Bucky balls" :™z~ƒß¬xîg6, Bucky balls

‚ã0*ñYD�X�Zq-Å!*wÅ̂¯D 60C ~½ã™z~ Buckminister fullerene (C60) �

�X
+ (Hexagonal) DÏ 20 Zzg (pentagonal)

&A.gö
E
12 ‚?ÅZkÅ!*wÅ̂~½ã 60C ƒ+Ô �

6,Œƒ@*ìX (Hybridized orbitals) ‘of~pw sp2 0*ðYC�XZk~CÙ»g0»�CÙ

Ã¶K: (Resistant bacteria) ƒß6,‡.ÞZ±g?ZEÑ]Ð0ïÅYg„ì‰'×Z›Ùc* �

Ã¶K: (melanoma) Å»g~Zzgu¤yÐOW,úV‰ (Antibiotics) ¯äÆaSà¡§ZV
¯äÆaZEw™gì�X

~Îñà8-)é EG 1 9 9 1 **âk'»g0ÅZzgZq-¾z8^ìTÃ ::::Nanotubes ********ââââkkkk''''
(Hexagonal äŠgc*ÄHìX**âk'Ñq-¤/DÈ6,FF»g0�CÙzVÆDÏ4 (Sumiolijima)

6,ŒƒD���¤/ZÃ"3ï JGH6,]Æ̃zƒD�XŒV6,t6,'¤/ZÃ"3ï JGHÅ§b–7 arrays)

Å̂~WƒðƒC�XZÏzzÐZ¹LL**âk'óó (Cylinder) ƒ'É**Ik÷~tZq-Z2Zä
ë�X**Ik'Ì¤/ZÃ"3ï JGHÅ§bñÝ',tƒC�ZzgZ¹�g‚@@*gÆZEw™Mh�X

~6,izVÃZq-Šzu}Ð�häÆa@*=ÆOñ**âk'ÃZEwHYg; Integrated Circuits

ÃZk (Bio molecules) ìX‚bŠZâVä**âk'ÃZq-zZu3~ps™äÆa§C‚>V
HìX (inject) ~ŠZ4
::::****ÛÛÛÛ////ââââŠŠŠŠ{{{{ Graphene ¤¤¤¤////ZZZZÃÃÃÃMMMM

**xÐ„ªCÙì�¤/ZÃMÃ¤/ZÃ"3ï JGH„ÐZ~.HY@*ì��R~ZEwƒ@*ìX¤/ZÃ"3ï JGHÅ§b
¤/ZÃ"3ï JGH (thickness) ñL (1mm) ¤/ZÃMÌåîg6,»g0Æ�CÙzVÐF,KM0*c*ƒZƒ@*ìXZq-B¢a

(0.3 nano **â¢a 0.3 �¤/ZÃMÅ6,'0*ðYC�XZk~»g0Æ�CÙåîg6,„ƒ™ 3 ~½ã
úŠï�X (Hexagonal honey comb) DÏ9Ÿ0î FG (Thick) ñL meters)

kH−Ìƒ@*ì 6 kH¢oƒ@*ìZzgZkÐ 200Ð(steel) ¤/ZÃMÔ@*=Ð4ñÝ',tìZzgt̄ÑŠ
ZzgtgzÝÆaåËsƒ@*ìX

(Versatile nature of carbon) »»»»gggg0000ÅÅÅÅ!!!!����¡¡¡¡]]]]
ZVgz,œ~{~~‚bŠZâVä%·]ÆŠgxy0*ñYäzZá�ÛtÃzWeä6,ŒäÅÃÒ
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(ä%·]Å°pZk§bÅ�Z,%·]�i0+{Z�xÐ 1807)(J.J.Berzelius) ÅìXZZ',i:
¹Y@*ìZzg"YyZâYÐqÝƒäzZá (Organic Compounds) qÝƒD�Z¹**xC%·]

)�� (Vital force) Ÿ~0*ðYäzZà§»C¸] (inorganic compoounds) %·]Ã)**xC%·]
i0+ÏÅgzbì(ÅzzÐ»gƒD�Z#�i0+{Z�xÆ!*CÙţ])ñ�ŠƒCìXZÏaZk»ìwå�

7ÅY$Ë (synthesized) ~@*; (laboratories) ÅŠ/Ç{ (Organic compounds) **xC%·]
ìX

Ã)**xC#Zñ4 (Urea) Yä**xC%“-gc* 1828 (F.Wohler) ª]Z0§jÐZpze

‚c*,MÃ¤/x™ÆŠ/Ç{~»gHX

((((1882ÐÐÐÐ1800)))) Wohler Fridrich zzzzeeee����ÛÛÛÛiiii++++ggggÝÝÝÝ
ZzgZñ4³gZà (Sliva Cyanide) Y~Zkä|g‚Ñà 1828 ̀ðâCÙ6Yå�',i:»�á¤/ŠåX‚w �

Å»g~ÅÃÒÆŠzgZy (ammonium cyanate) ÅæŠÐZñ4‚Ñà (Ammonium chloride)

(Organic Z�xŠ~XtŠ*ÅƒÐ«**xC@*; (synthesized) Å@*; (Urea) qŠU*Cîg6,-gc*
¶�Ãtgz¢AÃ0*l0*l™Š~¶X Synthesis)

zeäZkŸ~'×h+7gÄÅZzgtŠgc*ÄH�Zñ4‚Ñ•Zzg-gc*»‚@Ÿ‚xËìpZyÆ �

CO(NH2)2 Å«Šgc*Ä¶Z#�-gc*»‚@Ÿ‚ (isomerism) 6ðpZmZ�XtëF,µ543ï GEGG

åX NH4CNO ZzgZñ4‚c*,M»Ÿ‚
)l!(Ô Lipids ëY…��Óx‚?�i0+ÏÆa¢zg~�‰»g1àg�Ô6,z”ÔEÀZ±kÔ �

;gñ÷ZzgzN*NÔZyƒ~»g0ƒ@*ìX
i0+{�tÆÂñV~�6ð¬5]z̧q5+k,ƒD�tÓxÆÓx»g0Æ%·]ƒD�XŠg] �

Ð…�½ZYqÝƒCìQk~ZZŠzc*]Ô¾kÔgôZzgZgï‰ŠgC’Zzgðz@z){~»g0
Æ%·]ƒD�X¡¦g8Ôö_5½ø

H
Ô¡¦g',z){~Ì»g0Æ%·]ƒD�XZkaëÈ

Mh��»g0Zq-SàKì�M®ZŠ~%·]g‚rìX
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(Catenation) iiiiîîîî~~~~{{{{¤¤¤¤
(catenation) Z¤/ÃðKZL„�CÙzVÆŠgxyÈ¯™(,}‚?¯@*ƒÂZk{¤ÃëKÅiî~ �

{¤ë�X»g0Å„z{»Š{¤ì�îsiî~Ÿ¯@*ìT~»g0ÆÑÅV�CÙ0*ñ

YD�6�P6,z”Æ‚ãz){X�ZzgÃ`gkZzgŠvZŠJâV~ÌtS¤ƒCìp"uÁ
0*ðYCìX

HW\äŒì�»g0ùÈúŠ}YìX

egZº}Ñq-¤/DÈ (a)

Zq-ŠzCÙZZzgŠzZº}Ñq-¤/DÈ (b)

»g0Æ�CÙzVÐc*QŠvÁÜ (C=C=C) c*ŠzŠzCÙ}È Zq-ZºZÑq-¤/DÈZzgZq-éZÈ (c)

Ã
!Š)4èGE™äÆaÈ¯@*ìX (tetravalancy) Æ�CÙzVÐZKeg¤/D{¤

M®ZŠ~ (1) Z§hVÐÈ¯äÅ»Š&¢A„»g0ÃŠg]»Zâ3K¯CìXŠgZÝ»g0»
ZnÆMÈ¯äÅS¤„ZÐ (3) »bCÙ{™**Zzg (Catenation) iî~{¤ (2) %·]¯**

Zâ3K¯CìX

(Hydrocarbons) ;;;;ààààggggzzzz»»»»ggggÞÞÞÞ
Z,%·]XÆ‚>V~Üs»g0ZzgŠgzXÆ�CÙ0*ñYD�»gµ%·]B;àgz»Þ �

BD�X
ZzgÈ (Open Hydrocarbons) ;àgz»gÞÅŠz©V~ŠgzÈ~Åˆìq?iî~Šgz»gÞ �

ë�X?iî~%·]Ã¬xîg6,l! (Close Hydrocarbons) iî~»g0%·]B;àgz»gÞ

(Acyclic c*)ó»gµ%·]B)óŠgz»gÞ (Aliphatic Hydrocarbons) ŠZg»gµ%·]
ë�X Hydrocarbons)

Open and Closed chain hydrocarbons AAAAZZZZzzzzggggÈÈÈÈiiiiîîîî»»»»ggggµµµµ%%%%····]]]]
Z;àg»gÞÆ‚!Ÿ‚

&454è FEHGE¦Siî~%“ n CH3-CH2-CH2-CH2-CH3 (1)
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WðÎ"5454è FGEHGEÔ�ácúiî~%“ (2)

‚e&454è FEHGEÔZq-ó%“ (3)

k�(Linear Structure) Óx»g0Æ�CÙZq-Šzu}Ða}ƒñƒD�}³~Zq-é‚|# �

ìZ#�Šzu~Vw~eg»g0Æ�CÙéîg6,Zq-Šzu}Ða}ƒñ�Z#�0*vZV»g0»�CÙ
âŠgiîÐa@*ìTÆ³~�áck�ìXŠ~Vw~ëä0*c*�»g0ÅiîÈƒ™Zq-I¯C

ìXZkaZÐëÈiî~;àgz»g0c*ŸBI;àgz»g0ë�X
ÔAlkane Ã'×h+ { (Cyclic Hydrocarbons) ZzgIŠZg (Aaliphatic) l!ŠZg } Óx;àgz»gÞ

~ŠgzÈHŠHìX Alkynes Zzg Alkenes

BD�X "Alkanes" Z,;àgz»gÞT~»g0Æ�CÙzVÆŠgxyÜsZºZÈ0*c*Y@*ì (1)

ë�Zzg "Alkenes" Z,;àgz»gÞT~»g0ÅiîÁZiÁZq-ŠCÙZÈ0*c*Y@*ìZ¹ë (2)

BD�X "Alkynes" Z,;àgz»gÞT~»g0Åiî~ÁZiÁZq-éZÈ0*c*Y@*ì (3)

( S a t u r a t e d  a n d  U n s a t u r a t e d §§§§””””{{{{ZZZZzzzzgggg********§§§§””””{{{{;;;;ààààggggzzzz»»»»ggggÞÞÞÞ

Hydrocarbons)  

(Saturated ZºZÈ0*c*Y@*ì§”{;àgz»gÞ (C-C) Z,%·]X~Üs»g0X»g0
Ô§”{;àgz»gÞƒD�XZ,;àgz»gÞX~»g0Æ Alkanes BD�XÓx Hydrocarbons)

0*c*Y@*ìZ¹**§”{;àgz»gÞ ( ) ŠzCÙZÈc*éZÈ ( C = C ) �CÙzVÆŠgxyÁZiÁZq-
**§”{;àgz»gÞ�X Alkynes Zzg Alkenes ¹Y@*ìX (Unsaturated Hydrocarbon)

¦SiîÔ�ácŠZgiîZzgÈiîzZá%·]§”{Zzg**§”{ƒMh�X

Binding of Carbon with other elements »»»»gggg0000»»»»ŠŠŠŠvvvvÁÁÁÁÜÜÜÜÆÆÆÆ‚‚‚‚BBBBÈÈÈÈ¯̄̄̄********
»g0Zzg;àgzXÆ%·]Ã;àgz»g0ë�X �

»g0Üs;àgzX„ÐÈ7áCÉŠvÁÜ‰WxÔ**>zXÔ�ÔÃ`gkZzgß
Ê-B-ö

E
EEÁÜÆ‚BÌ �
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È¯@*ìX
z){(Æ�CÙÃªCÙ™@*ìZ¹ß3 BrÔCl ß3ÁÜ) "X" ñ�Šƒ˜V6, C,H,X Z,%·]T~ �

BD�X Halogen derivativesc*(Halohydrocarbons) Šgz»gÞ

Ð¶%·]ZnÆƒD� C,H,O �

(Alcohols) ZZZZÈÈÈÈ3333ÒÒÒÒøøøø XXXX
(1)

(Alcohols) ZÈi R-O-H Ð$+wŠc*YñÂ… "R" ÆZq-ŠgzX�CÙÃ (H2O) Z¤/0*ãÆ‚ã

BD�XøDfsVßV (Alcohols) ¤/z\0*c*Y@*ƒZÈI -OH qÝƒD�XZ,;àgz»g0X~
6,̈gÙX

¤/z\ìX (Alkyl) ZÃL "R" ì˜V6, R-OH ZÈI»¬xŸ‚
(Aldehydes) ZZZZNNNNŒŒŒŒàààà (2)

BD�XfsÅVßV» (Aldehydes) �XZNŒà -CHO Z,;àgz»gÞXÆL¤/z\X
x@{ÙX

L¤/z\ìX -CHO ZÃL¤/z\c*;àgzXìZzg "R" ì˜V6, R-CHO ZNŒà»¬xŸ‚
(Ketons) L¤/z\ñ�Šƒ™y                   Z,Šgz»gÞ�X~ (Ketones) ™™™™yyyy (3)

BD�X

¤/z\Ã™y¤/z\)¬xÂx~(¹Y@*ìX

¤/z\�X� (Alkyl) ZÃL R1 Zzg R ì˜V6, »¬xŸ‚ (Ketones) ™y

xËÌƒMh�ZzgZÌƒMh�X
(Carboxylic Acids) »»»»gggg1111WWWW¦¦¦¦////´́́́ZZZZŒŒŒŒkkkk

�CÙìX Hc*(Alkyl) ZÃL¤/z\ R ì˜V6, R-COOH »g1W¦/´ZŒ»¬x‚@Ÿ‚

463CEDM / TET 2024 Paper II / Physical Science



¤/z\»g1W¦/ZL¤/z\B@*ìX

¤/z\Ð$+w (Alkyl) ÆŠzâVŠgzX�CÙzVÃZÃL H2O Zpi»g0ÆZ,%·]�� ::::(Ether) ZZZZppppiiii

Š¶6,qÝƒD�Xt¤/z\�áËc*ZƒMh�X

t%·]»g1W¦/´ZŒkÐZ~.KYD�X ::::Esters ZZZZ7777kkkk

qÝƒD�X (esters) ZÃL¤/z\Ð$+wŠ¶6,…Z7k 'R' ÆŠgzX�CÙÃ -COOH Z¤/

Compounds containing C, H, N    6666,,,,FFFFFFFF%%%%····]]]] N, H, C

)ZÃL¤/z\(Ð$+%ÐZâb R Æ‚ãÐZq-;àgzXÆ�CÙÃ NH3 Z¤/Zñ* ::::Amines  ZZZZââââbbbb

qÝƒD�
ZâM¤/z\B@* - N H 2

ìX
» H2OÐR-O-R' Zzg ROH Ð».Þ™Mh�6�ëä NH3 ¤/z\Zâí¤/z\B@*ìëZâb» -NH2

(Primary amines) ¤/z\Ð$+wŠï�Â…Z’ZðZâb Alkyl ÆZq-;àgzX�CÙÃ NH3 Z¤/ë ».ÞHìX
(Secondry qÝƒD�XZ¤/Šz;àgzX�CÙzVÃŠzZÃL¤/z\xËc*ZÐ$+weZBÂ…U*â~Zâb

ÆÐVŠgzX�CÙzVÃZÃL¤/z\)xËc*Z(Ð$+weZs�Â… NH3 qÝƒD�XZ¤/ë amines)

qÝƒD�X (Tertiary amines) U*æZâb

(Homologous series) ëëëëzzzz4444ŸŸŸŸ
Z[J-ëä**xC%·]Å»g0iîZzgPC¤/z\ÅãCŠ6,„ŠgzÈ~ÅìXŒV6,'×h+Zq-ZzgŠgz
È~ëz4ŸÅãCŠ6,ÅYg„ìX

Z»ð» -CH2 ÆŠgxyZq- (Successive compound) »g0%·]»Z(ŸT~ŠzáZF,%·]
B@*ìX (Homologous series) �Ût0*c*Y@*ìLLëz4Ÿóó

Z¤/W\qgz!*Ñ%·]»x@{™D�ÂW\Ã¥xƒÇ�Ÿ~0*ñYäzZááZF,%·]~Zq-
Z»ð»�Ût0*c*Y@*ìX -CH2
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**xC%·]»ëz4ŸøDfspZm»qïƒ@*ìX
Zy»Zq-¬xŸ‚ƒ@*ìX (1)

(CnH2n+1)OH ÔZÈi (CnH2n-2) Alkynes Ô (CnH2n)AlkenesÔ (CnH2n+2)(alkanes) }Z9
z){X

Z»ð»�Ût0*c*Y@*ìX (-CH2) Ÿ~0*ñYäzZááZF,%·]~ (2)

txËL¤/z\ÅzzÐZq-‰6ðpZm»bCÙ{™D�X (3)

C-COOH Zzg C-CHO ÔC-OH }ZÈ7ÒøÔZNŠkZzg»g1W¦/´ZŒkÆL¤/z\F,KMzZg
ƒD�X
ZyÅ8S¤~’góZŸ†ÃW@*ìX)].zw»x@{Ù( (4)

(Homologous series) Z9ÔZÃMÔZÉ½54èGGEÔZÈ7ÒøÔZAàkZzg»g1W¦/´ZŒkz){ëz4Ÿ VVVVwwww::::
B@*ìX homologs ÅVB�Xëz4Ÿ»ZÐZŠ~gÁ

ŠØ²/õ
Y

G�X (homologous series) »x@{ÙXZy~&Zëz4e 3 Zzg 2Ô1 fs~ŠØ²/õ
Y

G].zw

(homologous series of Alkanes) ZZZZ9999»»»»ëëëëzzzz4444ŸŸŸŸ

ìX  n = 1, 2, 3 ˜V6, CnH2n+2 »¬xŸ‚ (Alkanes) Zkëz4eZ9
»»»»ëëëëzzzz4444ŸŸŸŸ (Alkenes) ZZZZ9999

ìX n = 2, 3, 4 ì˜V6, CnH2n Z9»¬xŸ‚
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»»»»ëëëëzzzz4444ŸŸŸŸ (Alkynes) ZZZZÃÃÃÃMMMM

ìX n = 2, 3, 4 ì˜V6, CnH2n-2 »¬xŸ‚ (Alkynes) ZÃM

(Nomenclature of organic compounds)  »»»»gggg0000%%%%····]]]]»»»»llll
øg}0*kÑÅV**xC%·]ñ�Š�X**xC%·]ÆCÙgÁÆ**xÃZÐZŠ~îg6,c*Šǵ¹„Â

»xìXZkX6,‡10*äÆaZ¹oƒ§jÐ**xŠØYD�XZkÆaÎZŅ̃Zò-2',Zñ

ÃúŠc*ŠHìXZkÅ (international Union of Pure and applied Chemistry) {ØZzgZ:¹6Y

Pf)ŠZg-V~ÐZq-f)ŠZg~**xCZzg)**xC%·]Ã±F,KM~**xŠbìX±lŠ¶»ZëÑË
Zq-‚|#Æa‚g~Š*~Zq-„**xŠc*YñZzgZk§iÐZq-**xÆaZq-„‚|#ƒX

**x~t&ZbZ�áïƒD� IUPAC Ë**xC%“Æ
Suffix Ñ§ (3) Prefix ‚— (2) Word root (1)

%“Æ‚ã~ñ�Š»g0Æ�CÙÅ®ZŠc*%“ÅâŠgiî~0*ñYäzZá»g0Å ::::Word root (1)

BCìXX Word root ®ZŠ

Ã‚˜Æîg6,–Y@* (Substituents) Ë»g0Æ%“Å‚@‚|#~ñ�Šúè ‚‚‚‚————:::: Prefix (2)

ìX‚˜ÆÌZZbZY�XX~ZëZ’Zð‚—ÔU*â~‚—Ô°Š~‚—ZzgÑg~‚—�X

(Cyclic compounds) ì�Üsó%·] "Cyclo" Z’Zð‚— ::::(Primary Prefix) ZZZZ’’’’ZZZZðððð‚‚‚‚————
ÆaZEwHY@*ìZ¤/%·]ó:ƒVÂ**x»tz)ñ�Šƒ@*ìX

…Šzu}ŠgzPC¤/z\Ð0e@*ì& :::: ( S e c o n d r y  p r e f i x ) UUUU****ââââ~~~~‚‚‚‚————
(ÔZ´WË¤/z: R ) alkyl group ÁÜÔ (hologens) ¹Y@*ìX}ß3 (Substituents) úè

˜�X Alkoxy Zzg AlkylÔhalo z){Z¹!*nKM alkoxygroup (-OR)
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Z#Zq-„úèc*MÈc*PC¤/z\ŠCÙZc*Y@*ìA$**xÆZk{Ã ::::(Numerical prefix) °°°°ŠŠŠŠ~~~~‚‚‚‚————
óóZzg0*õ tetra óóÔeg%ûŠCÙZä6,LL tri óóÔ&%ûŠCÙZä6,LL di ZEwHY@*ìÔ˜V6,Šz%ûŠCÙZä6,LL

óóz){–Y@*ìX penta %ûŠCÙZä6,LL

**x»tzZk!*]Å¶K0+„™@*ì�âŠgiîÆ¾»g06,úèc*MÈc* ::::(Number prefix) ÑÑÑÑgggg~~~~‚‚‚‚————
PC¤/z\ñ�ŠìX

Ë»g0Æ%“Å‚@‚|#~ñ�ŠPC¤/z\ÃÑ¨Æîg6,–Y@*ìXZkÆÌ ÑÑÑÑ§§§§:::: Suffix (2)

FZZbZY�XX~ZëZ’ZðÑ§ÔU*â~Ñ§Ô°Š~Ñ§ÔÑg~Ñ§�X
"ane" È§”{ƒÂ (C-C) t…%“Å§”{qªÐ0e@*ìXZ¤/ ::::(Primary Suffix) ZZZZ’’’’ZZZZððððÑÑÑÑ§§§§

ÐªCÙ™D�XZ,%·]T~»g0Æ�CÙÜsZq-Šzu}ÐZº}ÈÐa}ƒñƒD
é}ÈzZá%·]Ã ( Zzg**§”{) "ene" ŠCÙ}È6,FF%·]Ã (C=C) �Z#�**§”{

Ñ§ÆZŸ†ÐªCÙ™D�X "yne"

t…PC¤/z\Åñ�ŠÏÃºmwzsÆfg=e@*ìX ::::(Secondry suffix) UUUU****ââââ~~~~ÑÑÑÑ§§§§
'e' Z¤/Šgz»g0ƒÂ }

'-ol' Z¤/ZÈ7ÒøƒÂ
'-al' ZNŒàƒÂ
Zzg '-one' ™yƒÂ

z){X 'oic acid' »g1W¦/´ZŒƒÂ
»g0%·]Ã**xŠ¶ÆŠzgZyøDfsF,KMZCðYCìX

Æ(secondry prefixes) ì�U*â~‚–V (numerical designations) Z°ZŠZzgÑg~Šgz (2)Ô(1)

a˜�Ô�…Šzu}ŠgzÆPC¤/z:ÆŠCÙZñYäÃZzg£xÃªCÙ™D�qúèc*F,KMzZg‡ì
Æîg6,Y**Y@*ìX (substituents) £x
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…%“Å‚@‚|#~0*ñYäzZáMÈzV»£xZzgZyÆŠCÙZƒBƒZgÃeD�Xt (7) Zzg (6)

Ð…ZyÅ**§æÏ»Ø¸ìX (8) Ð0ƒD�Z#� (suffix) Z’ZðÑ£V

Æ(principal functional group) c*ZëL¤/z\ (fuctional group) …L¤/z\ (10) Zzg (9)

ÃªCÙ™@* (poly fucntional compound) ML%“ (11) £xZzgŠCÙZñYäÐ0eD�Z#�
t!*]»Ø¸ì�Ã̈K»g0�CÙZkÅúÒÏ™g;ìc*Ãµ»g0�CÙÐL¤/z\ÝìZzgt  ìXZkÐ

™Å¢zg]7ìYV�°Š~‚— "mono" X!*gŠCÙzZc*ŠHìXZ¤/tZq-Ši„ñ�ŠƒÂ…

(aliphatic ñ�Š:ƒÂŒYñ�L¤/z\ŠzCÙZc*7ŠHìXZÏ§bl!ŠZg%·] (numerical prefix)

U*â~Ñ§ (11) Zzg (primary suffix) Z’ZðÑ§ (8) Ôwordroot(5) Æ**x~Ì compounds)

Ñiòîg6,ñ�ŠƒD�Z#�ŠvÓxñ�ŠƒÌMh�Zzg7ÌX (secondry suffix)

(hyphens) Ã0 (designations) ZzgZ°ZŠZzgŠg�V (commas)(,) ÑgÃ»â ::::(Punctuation) ggggññññiiiizzzzZZZZzzzz‡‡‡‡ssss
Ðe{™D�X (-)

Ã0*DƒVÂ**xŠ¶ÆaW\Ãws{Å (substituents) Z¤/W\‚|#~Zq-Ðic*Š{úè¤/z\
Ã™ÅRö (numerical prefixed) ÃZ(g™**6,}ÇXŒV6,°Š~‚— (alphabetical order) F,KM

7ìc*–7YñÇX
)ZÃLWË -OR (Ô Alkyl )ZÃL R (Ô Halo )ß̃ X :::: (Substituents) ‡‡‡‡ìììì££££xxxx¤¤¤¤////zzzz\\\\

(z){�X Nitroso )**>zÎ NO (Ô Nitro )**>z -NO2 (Ô Alkyloxy

(Principal functional Z¤/W\‚|#~Zq-Ðic*Š{L¤/z\0*DƒVÂW\Zk~ÐZëL¤/z\
Æîg6,KŒV6,â!*¹ÓxL¤/z:úè¤/z\ (secondry suffix) »ZN[™,ZzgZÐU*â~Ñ§ group)

0YNÐX (subsituents)

ZëL¤/z\ÆZN[ZzgZy»**xŠ¶ÆaF,ßÅnƒðF,KMøDfs~Š~ˆìXZkÃU*â~Ñ§
Æîg6,–Y@*ìX (secondry suffix)
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XXXX‚‚‚‚bbbb (C.C.E) ÚÚÚÚYYYYììììYYYYõõõõ
****yyyyzzzzZZZZgggg~~~~((((££££ggggZZZZ]]]]

¦gZ]Åƒ .1

ÎZÑ]™**GzŸ]‡ì™** .2

Š!*]zI¿Æx@Z] .3

¥â]Z‰™äÅ'g]&µ/»x .4

ÕÿZ@*g**&%ä»g™**&bCÙ{ .5

Â�&)1Cf&ZŠZgÔgzi%{i0+Ï~Z:t&§Càq .6

””””VVVVÅÅÅÅÑÑÑÑZZZZ••••ÔÔÔÔggggŠŠŠŠ¿¿¿¿
y#{)®)~D+göÆz‰Üc*ZñZµ6,”V»x@{™DgxecXZkx@{ÆẐ¹Zï]

ÐX ~¤/i+ŠbecXM�”VÅÑZ•ZzgZêgŠ¿»Áï]Æ�x@{™**ìÔY3
Š!*]™Dz‰Ü”VÆ�áïƒäÆ§i»x@{™**X �

ǵ(X #{)®)~ŠzgZÈD+gö—zµaZƒD„̄gUÎZw™**)Zjw~Ô7Š}ÔYâgzVÆÏÔg£à»_./ �

ZqzVÆZ‰™ä~ÔeZN*qÝ™ä~zheÆ§i»x@{™**X �

£zk,Z@*g**Ô%ä¯ä~�áïƒäÆ§i»x@{™**X �

µ/»xÆZÈxÆK~¤/z„»x~zheÆ§i»x@{™**X �

yÆ7i‰ÎZÑ]»�Z[Š¶Æ§i»x@{™**X �

czIƒ~”VÆzhe»x@{™**X �

$ÆŠzgZyÔMy~ñ�Š…VÆ�Z!*]¥â]qÝ™äÅÃÒ~].z4»bCÙ{Š9X �

ªk™**ÔÎZw™**ÔŠ!*]Ð0zŸs#™**Ô%äÔ£zk,ÅãCŠ6,!*]™ä»§iX �

****yyyyzzzzZZZZgggg~~~~’’’’kkkk,,,,™™™™ŠŠŠŠ{{{{ïïïï]]]]
ŠgÏÃ~ñ�Š¼Ô].zw%æFN™ÆgxX �

$~ñ�Š¦gZ]ÅãCŠ6,£zk,Z@*g**ÔŠ-Zg~g‚!~bCÙ{™**X �

ëäH5ÔwÆxÁÆ�Z!*]ZLîg6,É™ǵX �

ZZòtÐ0È}’k,™ÆbCÙ™**X �

Z‰™Š{Z¥â]Æ].zwÐ0¬]â^…~Šg`gxX �

$ÆŠgxyÔMy~Š�‰ÎZÑ]Ô…VÃZLîg6,�Z!*]É™ǵX �

////»»»»xxxx µµµµ
µ/ÅúX �

Z‰™Š{¥â]ÃDÐŠg`™**X �

Šg`™Š{¥â]»bCÙ{™**Ô‹t™**ÔzŸs#™**X �

g7g^»g™Æ7™**X �
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YYYYõõõõÆÆÆÆMMMMÑÑÑÑ]]]]::::
(Science) ‚‚‚‚bbbb

ØØØØZZZZ@@@@ YYYYõõõõÆÆÆÆWWWWÑÑÑÑ]]]] DDDD++++gggg++++zzzzZZZZõõõõ!!!!§§§§iiii ZZZZ¦¦¦¦ZZZZŠŠŠŠ ŸŸŸŸ
yÅeZ],~X
â^…X
7g^̄CX

nà̈X
Š!*Cg7g^X
�Z!ÒŸ]X
â^…X

gZ CCE

i!*ãÎZÑ]X
x@Z]X
â^…X
7g^̄CX
Š!*C6,pX
¤/z„g7g^X
ÄR<X
â^…X

XSlip test

ã~ÎZÑ]7ÞX
Æ (Brain storming) Wóf6f6ZØY

™zZ**X Concept mapping fg=
ŠgÏÂ[»_·™Dƒñ¤/z„Iƒ™**X
Š!*]óxÁÂ™**X
}ò6,c™**X
$ÆŠgxyZzgWy~Šb‰ÎZÑ]6,c
ZzgûqÝ™**X
Z‰™**óZÏÃ]‰xÁÂ™**X
ZÐZŠ~¤/z„ZzgÀ)�xÁ»ZZŠóbCÙ{X

¦gZ]»û 1

nà̈X
yÅeZ],~X
�Z!ÒŸ]X
â^…X

x@Z]X
’k,~ZJyX
i!*ãZJyX
”VÆâ^…X

Slip test

¦gZ]ÃÎW6,gZá™**X
”VÐÎZÑ]»g™zZ**X
*yó)bÐ0GzŸ]‡ì™äÅ
F,(ŠbX
$ÆZ!x6,Š~ˆ…V6,czIƒ™zZ**Zzg
Z7)®)~bCÙ{™zZ**X

bCÙZCï]6,Iƒ™**ûà**X

ÎZÑ]™**X
GzŸ]‡ì
™**X

2

â^…X
7g^̄CX

yÅeZ],~X
ºm¬]»

 gZ
(Annecdotes)

gZX CCE

â^…X
7g^̄CX
x@Z]X
g7g^X
’k,~ZJyX
i!*ãZJyX

Slip test

@Zc*]ŠbóXÅ¶K0+„™**X
GzŸ]‡ì™zZ**X
WÑ]ÃF,KMŠbX
Š!*]»ZZŠX
g7g^»g™**X
bCÙ{óIƒóûX

Š!*]ZzgI
¿ÆŠ!*]

3

!i›Õä IEC6,dX
6,Z7½ï EHg7g^X

¥â]Æ‹t
»6,pX
¤/ZsBF,®X

gZX CCE

â^…X
7g^̄CX
x@ZCg7g^X
i!*ãZJyX

µ/»xÅg7g^X

D+g+ï]ÅãCŠ6,X¶K0+„™**X¥â]Z‰
™**X
@Zc*]ó!i›Õä IEC6,p�ÛZë™**X
ZÐZŠ~ó¤/z„xÁ™**X
g7gF»g™**X
bCÙ{óIƒóûX

¥â]Z‰
™**Å'g'
Zzgµ/»xX

4
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�Z!ÒŸ]X
7g^̄CX
â^…X
Š!*CÂX̂
nà̈X
yÅeZ],~X
ögÅg7g^X
ZhZ\…X
CÙÛ*X

gZX CCE

’k,~ZJyX
i!*ãZJyX

Slip test

‹bX
7g^̄CX
Š!*CÂX̂
nà̈X
bCÙ}X

¦gZ]ÅãCŠ6,£zk,óF,®nózŸs#™**X
$Æï]óÂK‰Š!*]ÆŠzgZyWÑ]
ÅF,KMªCÙ™äzZàZDwZ@*g**ó”VÅ
¶K0+„™**X
Š~ˆ¥â]Ã¦k,~̂ŠbX
pgŠÎÆfg=x@{ÅIZâÅ£zk,Z@*g**X

»g Working Models óF,®ó Flowchart

™**X
bCÙ{óIƒóûX

Zzg £zk,ó¤/Zs
fg= %âVÆ

¥â]�ÛZë
™**X

5

nà̈X
ögX
7g^̄CX
Z‰™**X

#ï)®)X
bCÙ}X
WgZö™**X

p}X
â^…X

gZX CCE

nà̈X
ögX7g^̄CX
Š-Zg~g‚!X

ºm¬]»gZ
Case studyþ

)_·º‡](
7†!*¾X)"0î HF{:(
g7gFXx@Z]X
i!*ãZJyX

Slip test ’k,~ZJy

D+g+ï]Æ_.@Zc*]ŠbX
ZÐZŠ~B¤/z„xÁ™zZ**X
§z(s#™zZ**X
¹*VóŒ�Z**X
¡]Zzgâjw»x@{™**X
6g¤VÅÙ|#™**X
g7gF»g™**X
bCÙ{ócZzgûX

Z6,z¤/Zxz»gd$»ZZŠ™**X
Zi»ñVZzgZ�ÛZŠÅ°pzÂ�™**X

)1Cf
óÂ�óZŠZgX
6

nà̈X
ögX
Z‰™**X

#ï)®)~
bCÙ{X
WgZö™**X
â^…X

gZX CCE

â^…X
x@Z]X
”VÅeZ],~X
g7gFX
x@Z]X
i!*ãZJyX
’k,~ZJyX

Slip test

D+g+ï]»˜i0+ÏÐ0©]ÅÙ|#
™**X¶K0+„™**X
¤/z{ó#ï)®)~ÓxIƒ~z¢8X
ög~zheÅF,(ŠbX
µ/»x»ZZŠX
£ò§z̧ôX
zd$‚V$~x@{™Æg7gFrX
æZgkÆŠgxyZzgCÆŠgxy©]Z2Zg™zZ**X
bCÙ{XIƒóûX
§CàqóŠgCz‚bÆD~øg~f)ŠZg~
6,IƒZzgZLìÑ]»ZÖg™**X

˜i0+Ï~
ZEw™**Zzg
§CàqÆ

Ïˆkƒ**

7
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§iD+gö‚Ûp‚b
Method of Teaching Physical Science

ÐâpfìTÆp�X Scientia ÑHÂ Science Â -1

Zy~ÐÃð7 (4) ZŠgZu (3) ƒ (2) ¥â] (1)

‚b»ÈìX -2

tÓx (4) Z0+Zi„ (3) ï»§i (2) ¥â]»ù· (1)

ZXŠHX / ‚³§iÃ¾äŠgc*Ä -3

Zy~ÐÃð7   (4)  Armstrong (3) Frobel (2) Karl Pearson (1)

%Zic*ZŠZx�X _______ ‚³§iÆ -4

7 (4) 6 (3) 9 (2) 8 (1)

XÅÙ|#™**X‚³§i»Ã̈K%³ìX -5

4 (4) 3 (3) 2 (2) 1 (1)

‚³f‚c*‚³ÃtgppzZÑ¿Áp',zV»qïƒ@*ìX -6

tÓx (4) zëzáyÐWiZŠ (3) |Iƒ@*ì (2) îf‚g‚rì (1)

¹Y@*ìX _____ ËÌZâYÅ)®)ÆãCŠ~ìÑ]Ã -7

Zßw (4) ç (3) Gz£ (2) concept ¦gþ (1)

**òÂ[¾äèX "Taxonomies of Educational Objectives" -8

Elizibath (4) Dhave (3) Bloom (2) Krothwall (1)

‚bÅ¾�ácÐ1ŠHìX TaxonomyÂ -9

Zoology (4) Botany (3) 6Y (2) ƒ43š5é EGG] (1)

¾-Eg;Ðmgnp�X Dr. Benjamin Bloom -10

Zy~ÐÃð7 (4) Cambridgeþ (3) Chicago (2) Oxford (1)

ÃÄ”V~„HX Cognitive Domain äZŠgZÅI Bloom -11

7 (4) 6 (3) 5 (2) 4 (1)

»ŠZzÃ̈KìX Cognitive domain ZŠgZÅI -12

çŠg (4) Z:t (3) ¥â] (2) ƒ (1)

ZŠgZÅI»ƒÐZdzÃ̈KìX -13

çŠg (4) Z:t (3) ƒ (2) ¥â] (1)
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qÝ”{¥â]Ã6ó**¥xz**ââkqÑ]~ZEw™**B@*ìX -14

çŠg (4) ƒ (3) Z:t (2) ¥â] (1)

Ã0*õi%zV~¾ä„HX Affective domain _.!*CI -15

Zy~ÐÃð7  (4) Dhave (3) Krothwall (2) Bloom (1)

Ã0*õi%zV~¾ä„HX Psychomotor domain ewÅI -16

Zy~ÐÃð7 (4) Elizabeth & Dhave (3) Krothwall (2) Bloom (1)

Zq-¤̈D6ð¬5]z8¬5]~�Ût™@*ìXÃ̈KÑ7gZƒ@*ìX -17

çŠg (4) Z:t (3) ƒ (2) ¥â] (1)

ìX ____ Zq-¤̈DZLîg6,‚³WÑ]c*âeÖ»g™@*ìXtZkÅ -18

ƒ (4) Z:t (3) Šp (2) ¥â] (1)

EHÅi0+ÏÆ_·ÆẐq-¤̈DEHÅ‚³}.â]ÃuZLìX -19

'g] (4) ƒ (3) ¥â] (2) ŠgÙÏ (1)

Ã�ÛzrŠbe34/õ XJ
GX skills ¥~qgzfs'gÂV -20

tÓx (4) Z�áw¯äÅ'g] (3) y~'g] (2) Š!'g] (1)

™@*ìX observation Zq-¤̈DWxÅ»g~ÆŠ/»Ngx@{ -21

'g] (4) Z:t (3) ƒ (2) ¥â] (1)

Å̂~7HX ____ äZõ!Š1VÃ Edgar Dail -22

%, (4) ŠZ],{ (3) [ (2) %zo (1)

Æ$Åµ/È~ÆÄZŠZx�X Herbart ̀ðâCÙ½CÙ!*g^ -23

7 (4) 6 (3) 5 (2) 4 (1)

CÙ!*g^Æ$Åµ/È~»aåŠxÃ̈KìX -24

Z:t (4) ¨ (3) 7É (2) ¬gs (1)

yz*y~®Ð«!*ggi+-6,(6,z¤/ZxZk‚wÑzqƒñX -25

1957 (4) 1927 (3) 1937 (2) 1947 (1)

ÐZ~.HŠHìTÆp(}.ZƒV»yìX¾i!*yÐìX Mouseion ñi* MuseumÂ -26

�ÛZú (4) -**ã (3) ̀ð (2) ÑH (1)

~ÄZâY0*ñYD�X Integrated Science Kit î~ÅY+$Ð�ÛZëÅYäzZà HRD -27

95 (4) 110 (3) 107 (2) 76 (1)

ÐZ~.HŠHìTÆp¸u»gZ3ìX¾i!*y»ìX "Currere"ÂCurriculumÂ -28

Zy~ÐÃð7 (4) Zôm,~ (3) -**ã (2) ÑH (1)
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ZÏ°§iÆÄZŠZx�X -29

6 (4) 3 (3) 4 (2) 5 (1)

ÐZ~.HìX ___ -**ãi!*yÆÂ Heuristic äÂ Prof - Armstrong -30

Zy~ÐÃð7 (4) Heuristic (3) Heuris (2) Hero (1)

§jÃ¾äF,¹Š~X ProjectÆKilpatrik -31

Bloom (4) Stevenson (3) Frobel (2) Dewey (1)

Zk§iD+gö~Zõ[ÆÓxà]�áïƒD�X -32

Playway (4) Lecture (3) Project (2) Heuristic (1)

ÐZ~.HŠHìT»!*ãìX Pragmatiosm Ã,’)Ò3ïGG Project Method -33

ZgT (4) Frobel (3) Lock (2) Dewey (1)

Š/{:~Z¤/Zq-¤̈DtÐF,˜ÅW6,ZkÃö**e34/õ XJ
GX -34

Zy~Ð¼7 (4) Z‚k (3) 0*ã~»̃gk (2) oWsÓ + 0*ã (1)

Š/{:~Z¤/Zq-¤̈DtÐZ‚kÅW6,ZkÃö**e34/õ XJ
GX -35

Zy~Ð¼7 (4) Z‚k (3) 0*ã~»̃gk (2) oWsÓ + 0*ã (1)

Ã**¥xiCÙ3ä6,ZEw 2 Activated Charcoal + Magniseum Oxide + Tonic Acid -36

ë�X _____ ™D�TÃ
Zy~ÐÃð7 (4) Antidote (3) Base (2) Acid (1)

ZEw™**e�X _______ Wç~F,¤̃/ä6, -37

Zy~ÐÃð7 (4) Boric Acid (3)  (2) 1% (1)

ZEw™**e34/õ XJ
GX _______ Wç~Z‚k¤/ä6, -38

Zy~ÐÃð7 (4) Boric Acid (3)  (2) 1% (1)

‚b'»ZëÑìX -39

¥Ãf)ŠZg~Šb (4) ¥Ãpl™** (3)  ¥â]�ÛZë™** (2) ¥~ŠpaZ™** (1)

»ZëÑìX Fair ‚b9 -40

Zy~ÐÃð7 (4) !&6VÃ�ÛzrŠb (3)  ¥â]�ÛZë™** (2) ¥~ŠpaZ™** (1)

ôZy»gÅwg‚rìX sponsor ‚b'~ -41

¯k7g (4) ‚b»y (3)  œgægk (2) ¤̈D (1)

»ÈX Heart ~(Head, Heart, Hand)ª -42

Zy~ÐÃð7 (4) ewÅI (3)  _.!*CI (2) ZŠgZÅI (1)
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ÆŠ!*CZõ[Æ%zo~ZZŠgz6,ìX Edger dail -43

egZó (4) �zy~ (3)  gZ„Š!*] (2) !*°Z„Š!*] (1)

~qgzfs»ƒ**¹¢zg~ìX Labaratory -44

tÓx (4) Wvuä»W! (3)  0*ãÆ� (2) Z’Zð?ZæZŠ»… (1)

uÏXz~XgZðÅgZðg^aZ3^ÅÑz¬]“ƒðX -45

1948 (4) 1943 (3)  1940 (2) 1930 (1)

Y
Ê-.ø GÃucg8-~ Acid ~e1™t³Z~.™@*ìXF,Ú Zzg ó ¤̈DY

Ê-.ø GÃ -46

ps™D�XtÃ̈K§iD+göìX
ÃðÌ7 (4) ŠzâV (3)   Deductive Z5ZY (2) Inductive Z`Zð (1)

=ô™@*ìX Zq-¤̈D)zZ] -47

çŠg (4) Z:t (3)  ƒ (2) ¥â] (1)

Ã¾ä–X Principia of Mathematica -48

Zg\)å Ik (4) ',**à (3)  EH (2) ¯Ò5Òð G (1)

¾@*gõÃoc*Y@*ìX National Science Day -49

28-Jan (4) 28-Feb (3)  26-Feb (2) 21-Jan (1)

ÆÄ%µ�X Micro Teaching -50

10 (4) 9 (3)  8 (2) 7 (1)

Zq-¤̈DZKtÃš5Jw™@*ìXZk~0*ðYäzZàp! -51

ƒ (4) Šp (3)  gzt (2) Z:t (1)

yz*yÅY+$Ð‚b~ªâ.ÞZÅx0*äzZà, -52

Z%�̄ (4) ÅgZ: (3)  PgB (2) ÏXz~XgZð (1)

ìX (Emprical and Cumilative) Zk‚bŠZVäec*�‚b»*yZq-Úx@{ZzgŠ!*C*y -53

Fisher (4) Campbellþ (3) Fitz Patric (2) Conantþ (1)

t�X functions ‚bÆZë -54

øg}Z§ZsÆzZu]Å=ô™** (2) Š!*CZzgx@ZC¥â]»�ÛZë™** (1)

tÓx (4) ŠgCqÑ]Zzg‚³×ÃaZ™**Zzge** (3)

»Èƒ@*ìX "Syntactic Structure" -55

Ã¦™** Ideas ZëZzg¤‰ÜZzg (2) ‚³Šgc*ÄÆfg=¥â]»Z‰™** (1)

Ãc*C¥â]qÝ™** (4) Ã¦™** (observation) x@Z]Æ (3)
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»Èƒ@*ìX Conceptsþ -56

Elements of Memory (2) Building block (1)

tÓx (4) Vehicles of Thought (3)

tÒyZkªCÙ™@*ìX "All reports of Aids are not correct" -57

Inference (4) Experiment (3) Hypothesis (2) Theory (1)

ÅtnBCìX concept LLwZg]Ëic*Š{ŠzZáŸÐÁŠzZáŸ~vƒCìóóXt -58

Disjunctive Concept (2) Conjuctive Conceptþ (1)

Emprical Concept (4) Relational Conceptþ (3)

)',¹ïFyZy(ÆyZy~Zkäúc*V»xZ�xŠc*åX Electro Magnetism -59

J.J. Thomson (4) H.Davy (3) Michael Faraday (2) J.C. Maxwellþ (1)

**òÂ[Zk‚bŠZVäè¶X "Analytica Posteriora" -60

Aristotle (4) Einsten (3) Newton (2) Copernicusþ (1)

Ã7™äzZá‚bŠZV»**x "Theory of Relativity" -61

Chadwick (4) Albert Einsten (3) Newton (2) Aristotle (1)

»ÈìX "Psychometer Domain" -62

Performing (4)              Values (3) Feeling (2) Thinking (1)

t³�ZkVw~ŠJÂVÆ0‡*H "Metals are good conductors of heat electricity" -63

ÅìX Approachc*Reasoning ŠHZkÅãCŠZknÆ
Creativity (4) Informative (3) Deductive (2) Inductive (1)

Zq-yLLïtÆpZmóóÃZq-ìÅ¹ãÅæŠÐCYÃŒ@*ìXZkn»§iD+göB@*ìX -64

Historical Method (2) Lecture - Cum - Demontration (1)

Project Method (4) Heuristic Method (3)

‚bÆ*yÃŒäÆat§iƒÐic*Š{ÆU*"$ƒ@*ìX -65

Heuristic Method (2) Project Method (1)

Historical Method (4) Lecture Method (3)

ZzgÃF,¹ Psychometer talents, Affective, Cognitive talents Zq-yÃCÙz‰Ü -66

tƒ@*ìX "Plan" ÆaƒÐZY (develop) Š¶
General Plan (4) Lesson Plan (3) Unit Plan (2)Year Planþ (1)
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ÅZq-Vw "Anxillary Aids" -67

Meter Scale (2) Stop Watch (1)

Round Bottom Flasks (4) Clamps & Beakers (3)

ÅZq-Vw "Emprical Knowledge" -68

Laws (4) Hypothesis (3) Definitions (2) Principle (1)

»Ètƒ@*ìX "Rational Enquiry" -69

å7,J@*ìaFg� (1)

Æfg=ªCÙ™Æ”VÃŒ@*ìX demonstration åË÷Ã (2)

å‚bŠZVzVÆeñƒñzVÆfg=$ÃŒ@*ìX (3)

Ã‚tgÄ™$Å=ô™@*ìX discoverieså (4)

0ƒCìX "Public Policy" -70

‚b»mÜsZXŠZ]Ðƒ@*ì (2) ‚b»mÜsægZkÐƒ@*ì (1)

‚b»mŠ*Æ)sÐƒ@*ì (4) ‚b»mÍḡÐƒ@*ì (3)

**òÂ[Zk‚bŠZVÅèƒðìX "Little Commentary" -71

Nicolauscopernicus  (4) Aryabhatta (3) Aristotle (2) Bhaskarcharya (1)

äZk‚wZjwÆ»[ÅD+z+Å¶X NCERT -72

2005 (4) 2004 (3) 2003 (2) 2001 (1)

»«%û»[~�**xŠc*ŠHåz;kwä7HåX "Science & Technology" -73

   SCERT   (4) NCERT (3) Z3g¸ðbz (2) ÃVg~z (1)

tçZk‚bŠZVä7HåX "All matters attracts all other matter with a force" -74

Aristotle (4) N Copernicusþ (3) Sir Isac Newton (2) Albert Einsten (1)

Xì(correlation) ÅVwªCÙ™Cì�tZyŠzâVp}»W3m Radio Therapy Zzg Radio Isotopes -75

‚ÛoZzggc*è 4) ‚ÛoZzgÒßY (3) ‚ÛoZzgØßY (2) þ‚ÛoZzg²)4n.ç GH~ (1)

»ZëZßwtâ**Y@*ìX "Good objectives of physical science" -76

ÅãCŠ6,ƒ Democratic Educationt (2) t;CZßßVÅãCŠ6,ƒ (1)

tÓx (4) tCYÅœªZzgZyÆa‚ƒ (3)

Å{�V Understanding Zzg Recalling Zzg Recognition ~CYÅ "Blooms Taxanomy" -77

~�áïHY@*ìX domain ÃZk
Affective domain (2) Cognitive domain (1)

Zy~ÐÃðÌ7 (4) Psychometer domain (3)
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ţwZy»ìX "If you teach content then who will teach science" -78

I.D. Zyrev (4) D.S. Kothari (3) Price. D.de.S (2) R.F. Mager (1)

)Zßw(ec*Y@*ìQZkmÐVBŠ~YC�Xt§iB@*ìX Rule z{§i½T~¤̈DÃ¬ -79

Deductive Method (2) Inductive Method (1)

Heuristic Method (4)þ    Lecture Method (3)

~ƒ@*ìX (Greek) »È-**ãi!*y "Heuristic" -80

Hypothesis (4)         Discoveyþ (3)  Scientific Attitude (2)        Evaluation (1)

»Èƒ@*ìX "Fluid Enquiry" -81

Ã<™** Hypothesis (2) Ã<™** Principlesþ (1)

Ã<™** Problem (4) Ã<™** Theory þ(3)

~Zk¿Æfg=CÃ2c*Y@*ìX "Contrived Experiences" -82

Æfg= Working Model (2) c*-Z¡IYÆ¿Ð Senses (1)

Æfg= Understanding (4) Æfg= Plays Zzg Drums (3)

»ÈZyp}Ð0ƒ@*ìX "Unilateral Correlation" -83

x
(Ÿø
G

ZzgÒßY (4) þ‚ÛoZzg²)4n.ç GH~ (3)
²)4n.ç GH~ZzgÒßY (2) ‚ÛoZzgÒßY (1)

ËZi§8gR,~Æ#{Å?m,”{‚m,ÁZiÁZââãYCìX -84

40 x 25 (4) 35 x 25 (3) 45 x 25 (2) 40 x 20þ (1)

in6,Î**4ƒ@*ìX chemical ÃŠzg™äÆāg~îg6,inÃ0*ãÐŠð™t Chemical Burns -85

Îe*³gZà (4) Îe*!*ð»g1,M (3) Îe*»g1,M (2) Îe***ñf$ (1)

Zkzät\glÅ¶�LL‚bÑ$k,~ÌZÏ§b»x™ãec�T§bËZjw~‚b§8gR,~»x™CìóóX -86

Mudiliar Committee (2) NCERT (1)

Yashpal Committee (4) Secondary Education Commission (3)

LL-x‚bóóCÙ‚wZk@*gõÃoc*Y@*ìX -87

B�Ûzg~ 28 (4) B�Ñð 28 (3) BZ6,s 28 (2) BŠc 28 (1)

ÅZq-VwìX "Aural Aids" -88

¯IZzgLk (4) âMz̄y (3) 8¯y (2) 8zn,y (1)

Å4+S¤ Achievement Test Zq-Zi -89

tÓx (4) Accuracy (3) Reliability (2) Validity (1)

ƒÇX Mode ìÂ 51.75 Mean ìZzg 50.6 Median Z¤/ -90

45.3 (4) 46.3 (3) 48.3 (2) 49.3 (1)
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»Èƒ@*ìX  -91

Central Tendency (4) Mean (3) Mode (2) Median (1)

ìX (limitation) §iD+gö»Zq-Zëî "Heuristic" -92

¤̈DgZ„îg6,„Fì (2) tZÐZŠ~6,Ź41¹ÿ
HG»x6,izgŠêì (1)

Zk§iÆàñizVÂ1VÅŠø7!ÂƒCìX (4) CÙ¤̈DZK(6,g\Fì (3)

Å¶̂z{tìX (criticize) 6,�W "Blooms Taxonomy" -93

ÅŠgzÈ~7ÅY$Ë Behaviour ZK̈ã (2) Ã„™Šîì Learner's behaviourt (1)

tÓx (4) tåkÅÎõz„Zzgö)ÃZŠðgZ¯Šîì (3)

»Ñ "Science Fair" -94

™pŠöy™Ã ZL‚¹VÆ»g™Š{ZâYÃŠN (2) Ã»x~ÑN Ideas CYÅÈZ‚ÛZð™**@*�z{ÌZL (1)

tÓx (4) ™** (popularize) Ã%z` activities ‚³ (3)

»§i<ÆZkz‰ÜZEwƒ@*ìX "Formative Evaluation" -95

<ÆŠzgZy (2) <ÆW¸i6, (1)

<ÆW¸iÐ¬ (4) <ÆWí~²¤̈DÅå»g¤/ŠÏŠø[ì (3)

Zk‚w‡*ƒZåX B.M. Birla Science Centre ©gW!*Š~ -96

1990 (4) 1987 (3) 1985 (2) 1983 (1)

¸g]ÆZk£x6,‡*HŠHìX Nehru Yuva Kendra Sangathan -97

Cg (4) ©gW!*Š (3) ~ (2) Š‹ (1)

»Èƒ@*ìX "Funnel approach" -98

ÆmÐ¥â] Field Trips (2) ‚b9ÆmÐ¥â] (1)

ÆaZßwC** Text Book Zh (4) »[ÅD+z+ÆZßw»g™** (3)

‘g8§i½Ã7™äzZÑ -99

Armstrong (4) A. Bloom (3) Allport (2) C.V. Good (1)

ä½ÆZkZë%³Ã7HåX Herbert Spencer -100

ÑÅzŸs# (2) (Planning) µ/È~ (1)

»[ÅD+z+ (4) Aims of Teaching (3)

ÃZk‚bŠZVäF,¹Š~X (project method) µ!*ð§i -101

Stevenson (4) Maxwell (3) Davy (2) H.Spencer (1)

ÆZã£œ7G¸X cognitiveäBloom -102

9 (4) 10 (3) 8 (2) 6 (1)
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äZkD+gö§i6,»xHåX Dr. Allien -103

Micro Method (2) Historic Method (1)

Lecture Method (4) Project Method (3)

Zq-åLLÅeÃúVóó6,Zq-<»gÂìXÂZkÃt¬»g™**ƒ@*ìX -104

»[Åz„ (2) CYÅ®ZŠÅz„ (1)

CYÅq¢~Å̈ (4) �‚Ñ]6,k�ì Blue print (3)

ƒCìX  Zk‚bŠZVäec*å�gzÝÅgëg -105

S.H. Davy (4) J.C. Maxwell (3) Sir. A. Einsten (2)   M. Faraday (1)

Ã7™äzZÑâCÙ½ (stages) $Åµ/È~Æ%Zi -106

H. Spencer (4) Bloom (3) Good (2) J.F. Herbert (1)

~Zã%µƒD�X Problem Solving -107

6 (4) 5 (3) 4 (2) 3 (1)

ÆatZßwƒ@*ìX (Effective Learning) 4nÆZõ[  -108

(Active Involvement) pŠÐz¢8 (2) (Motivation) ’q-aZ™** (1)

ZÐZŠ~îgpŠÃ7™** (4) Individual Approach (3)

~ƒÐZ’Zðzac* (Human Factor) ~ZK̈ãz‚s Selection of Methods -109

tƒ@*ìX (primary factor) ¬ï
$ (4) âjw (3) å (2) ¤̈¿ (1)

tƒ@*ìX (disadvantage) »ZëÚ "Unit Planning" -110

ÃŠgzÈ~™**ƒ@*ì Objectives Zk~¬xZzg{m (1)

Ãf‚~g‚rƒ@*ì nature )¢zg](Zzg needs óaptitude Zk~¤̈DÅ  (2)

ZkÐz‰Ü»°Ÿ#ƒ@*ì (3)

Zk~åÆ»x~ZŸ†ƒ@*ìZzgZkÆaJœ™äzZáåÅ¢zg]ƒCìX (4)

Lesson ä� Bloom Zk~å»x~ZŸ†ƒ@*ìZzgZkÆaJœ™äzZáåÅ¢zg~ƒCìX -111

ä(§jZã7K¸X Bloom Å¶Zk~ Planning

5 (4) 4 (3) 3 (2) 2 (1)

ţwZkâCÙ½»ìX "Curriculum is a tool in the hands of an artist" -112

D.B. Rao (4) Marlow Ediger (3) K.G. Saiyadain (2) Cunningham (1)

óóÐà̂ìT»mZki!*yÐìX currere LLþ (Term) ÅZ˜b Curriculum -113

̀* (4) ÑH (3) -**ã  (2) �ÛZú (1)
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ÂGYD�X Science fairs )gc*4R(6,� State level -114

National Level (4) Zone Level (3) SCERT (2) NCERT (1)

Åtf)ŠZg~ƒCìX Nehru Yuva Kendra Sangathan -115

ZjÖÆ-kÃZ̀Z™,  (2) »[ÃŠz!*g{Yõ™, (1)

â�ZâVÃy~»ñV~zheÆa»g™, (4) (science fairs) ‚b~ (3)

~‡* 1966 �H]�ZCÙÑw1zÅc*Š~ Vikram Sarabhai Community Science Centre -116

HŠHåz{Zk£x6,ìX
Š‹ (4) Z£W!*Š (3) ~ (2) Cg (1)

Å\glZkäÅ¶X "Science for all" -117

NCERT (2) Ishwarbhai Patel Committee (1)

Kothari Commission (4) NPE (3)

»Èt1åX "Id" äS. Freud -118

Conciousness (4) A moral (3) Emotional (2) Moral (1)

ìX Personality Test Zkn» (personal inventory) —Wiâ÷**) -119

Subjective Test (2) Objective Test (1)

Projective Technique (4) Non-standardised Test (3)

ŠgZÝ,Ãei»t§iƒ@*ìX Thematic Appreciation Test -120

 Subjective Method (2) Objective Test (1)

Projective Method (4) Autobiography Method  (3)

z{§iD+göT~CYbiï NGZzgå8iï FNGƒ@*ìX  -121

Lecture Method (2) Demostration Method (1)

Project Method (4) Heuristic Method (3)

»ªxZk‚w¿~Wc*X NCERT -122

1964 (4) 1963 (3) 1962 (2) 1961 (1)

Åz»ª™@*ìX Learning by doing z{§iD+gö� -123

Heuristic Method (2) Lecture Method (1)

Project Method (4) Demonstration Method (3)

tZq-»[%A$™ä»ZëZßwƒ@*ìX -124

Social centred (2) Child centredþ (1)

tÓx (4) Democratic Principle (3)
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ÃZk§b¥xHY@*ìÏ‚³¥â]»ªŠgzƒ@*ìX "Emprical Knowledge" -125

Hypothesis (4) Observation (3) Theories (2) Concepts (1)

**òÂ[Zk‚bŠZVäè¶X "Principia" -126

Sir Einstein (4) (Aristotle) ZgT (3) EH  (2) Wgc*•egt (1)

ÅzŸs#™@*ìX value ¾nÅ "Learning by doing" -127

Psychological (4) Utilatorian (3) Aesthetic (2) Intellectual (1)

z{_·» The course of study to be completed within a fixed time is known as) -128

Ãgk�Hg{z‰ÜÆZ0+g»ƒY@*ìB@*ìX
Syllabus (2) Curriculumþ (1)

Activity (4) Extra Curricular course (3)

»Z®gŠz!*ÂV6,gLìX objective Zq-zZãnÆ -129

behaviour + motivation (2) content + behaviour (1)

syllabus + motivation (4) motivation + aptitude (3)

tƒ@*ìX (demerit) »Zq-ZëÚ Labaratory Method -130

critical thinking tÜs  (2) ƒ@*ì pupil centred tÜs (1)

Æ§iÃ(,JzZŠêì learning belonging tÜs (3)

tÜsZòtZzgÄZ**]ÆañizV7ƒ@*Zzgic*Š{z‰Ü©8ìX (4)

Æic*Š{z{ZÌZkagnp�X "Aims" ',Üs "Objectives" -131

ţxóÎ‚ÌZzgZjw„ZkÆaf)ŠZgƒD�  (2) ƒD� Indefinite tic*Š{ (1)

ZkÃå™äÆaÜsåkf)ŠZgƒD�ZzgZyÃ¹¢qÝHYYìX (3)

ZkÅŠÆaic*Š{z‰ÜŠg»gƒ@*ì (4)

(Merit) »Zq-ZYUƒ@*ìX Blooms Lesson Planning -132

f6‡‘VÃ(,JzZŠêì  (2) ÃWÐ(,J@*ì Creativityt (1)

Œ@*ìX point wise ÃzZãîg6, content t (4) ZkÐÁƒYCì Teaching Activity (3)

»Èƒ@*ìX "Null form hypothesis" -133

ÆŠgxyÃð�Ût7ƒ@* Variables (2) ÆŠgxy�ÛtÃªCÙ™@*ì Variables (1)

ÆŠgxyģc*mƒ@*ì Variables (4) ÅÃðZÌ7ƒC Variables (3)

t§iLL‚³D+göóóÆañizVU*"$7ƒ@*X -134

»§i Demonstration (4) µ!§i (3) ‘g8§i  (2) &g»§i (1)
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µ/È~$Å»g~~ZkâCÙ½»§iZEwƒ@*ìX -135

Bloom (4) Davy (3) Froebel (2) Herbert Spencer (1)

ÅZÌÅzz Science Kits -136

tÓx (4) z‰ÜÅYƒCì (3) x@{ÆaW‚ãƒCì  (2) tñîƒCì (1)

ÅƒÐ(,~ZÌtƒCìX Improvised opportunities -137

ñîƒ@*ì  (2) z‰ÜÃXD� (1)

9 (4) ‚4¥â]ZzgÎ‚ÌÃt~ZŸ†™@*ì (3)

»Èƒ@*ìX "Verbal Symbol" -138

ZÖpZzgÃgñá (4) ZDw (3) Video  (2) âew (1)

ZkÃqÝ™äÆaic*Š{z‰ÜŠg»gƒ@*ìX -139

tÓx (4) Curriculum (3) Aims (2) Objective (1)

KEY

1 - 1 2 - 4 3 - 1 4 - 3 5 - 1 6 - 4 7 - 1 8 - 2 9 - 3 1 0 - 2

1 1 - 2 1 2 - 2 1 3 - 4 1 4 - 2 1 5 - 2 1 6 - 3 1 7 - 2 1 8 - 2 1 9 - 1 2 0 - 4

2 1 - 4 2 2 - 1 2 3 - 3 2 4 - 3 2 5 - 2 2 6 - 3 2 7 - 2 2 8 - 1 2 9 - 4 3 0 - 2

3 1 - 3 3 2 - 2 3 3 - 1 3 4 - 1 3 5 - 2 3 6 - 3 3 7 - 1 3 8 - 3 3 9 - 3 4 0 - 3

4 1 - 3 4 2 - 2 4 3 - 2 4 4 - 4 4 5 - 3 4 6 - 1 4 7 - 2 4 8 - 2 4 9 - 1 5 0 - 1

5 1 - 2 5 2 - 1 5 3 - 2 5 4 - 4 5 5 - 1 5 6 - 4 5 7 - 2 5 8 - 3 5 9 - 2 6 0 - 4

6 1 - 3 6 2 - 4 6 3 - 1 6 4 - 2 6 5 - 2 6 6 - 1 6 7 - 3 6 8 - 2 6 9 - 2 7 0 - 3

7 1 - 4 7 2 - 1 7 3 - 3 7 4 - 2 7 5 - 3 7 6 - 4 7 7 - 1 7 8 - 3 7 9 - 2 8 0 - 3

8 1 - 1 8 2 - 2 8 3 - 3 8 4 - 2 8 5 - 3 8 6 - 3 8 7 - 4 8 8 - 3 8 9 - 4 9 0 - 2

9 1 - 1 9 2 - 4 9 3 - 4 9 4 - 4 9 5 - 2 9 6 - 2 9 7 - 1 9 8 - 3 9 9 - 4 1 0 0 - 1

1 0 1 - 4 1 0 2 - 1 1 0 3 - 2 1 0 4 - 3 1 0 5 - 3 1 0 6 - 1 1 0 7 - 3 1 0 8 - 2 1 0 9 - 2 1 1 0 - 4

1 1 1 - 4 1 1 2 - 1 1 1 3 - 3 1 1 4 - 2 1 1 5 - 4 1 1 6 - 3 1 1 7 - 4 1 1 8 - 3 1 1 9 - 1 1 2 0 - 4

1 2 1 - 2 1 2 2 - 1 1 2 3 - 4 1 2 4 - 4 1 2 5 - 3 1 2 6 - 2 1 2 7 - 4 1 2 8 - 2 1 2 9 - 1 1 3 0 - 4

1 3 1 - 3 1 3 2 - 4 1 3 3 - 2 1 3 4 - 1 1 3 5 - 1 1 3 6 - 4 1 3 7 - 3 1 3 8 - 4 1 3 9 - 2
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Zë6ð%·]ZzgZyÆŸÆ
ÒnÛn^ño•^e_1 Ú†Òf^l ‰×Š×äÞ�^á

Beryl (1)

Dolomite (2)

Carnalite (3)

Barytes (4)

Magnetite (5)

Epsom Salt (6)

Sodium Chloride (7)

Blue Vitrol (8)

Green Vitrol (9)

Oil of Vitrol (10)

Oleum (11)

Sucrose (12)

Glucose (13)

Manganese (14)

Silica (15)

Alumina (16)

Ammonium Hydroxide (17)

Ammonium Chloride (18)

Potassium Nitrate (19)

Hypo (20)

(Carbinol) Wood Spirit (21)

Water glass (22)

Soap (23)

White Vitrol (24)
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/////

D‚bŠ!*]ÅãCŠ6,‡ìZq-±D»_·ìX �

ÐâpfìTÆpDÆ�X "Scientia" Â‚bÑHi!*y �

»gw76,Æ–wLL‚bZq-o”{ZÝoÅ@*gõìXóó �

D‚bÅi'gÂV~x@{ÔñZi:ÔŠgzÈ~Zzg³Z~.™**z){�áï�X �

§»]ZLâjwÆ!*g}ZLi0+ÏÃ4¯äZzgFg-V»´`Zzgz�;]»ØÎä~çzyƒCìX �

Cy;uäyŠÎÃZXŠHX �

¹Y@*ìX "Dark age ov science" I[ÆŠzgÃ‚b»@*gq-Šzg 384 @*322 �

Ã!*!*ñ§»]¹Y@*ìX (Aristotle) ZgT �

z@;gz}ä«!*gŠzgZypy»_·HX �

»qŠgc*ÄHX (Anthrax) ßð0*˜ä–-V~ƒäzZàFg~gZ`Yh} �

Å‚|#ÃŠgc*ÄHX DNA zZ?Zzg™q-ä �

§»]Åz{�ácìT~i0+{�-V~ÂgZ_»_·HY@*ìX Genetics �

Dnzx]§»]Åz{�ácìT~Z,�-VÆ!*g}~_·HY@*ì�FDÙZg‚w¬i}Ð¸T$ �

ƒ`�X
Æ%nÆ´`~ZEwHY@*ìX (Plague) Ã¤úy Tetracycline �

Š‹~Z&++Z¤/êg^aZXk^»ZŠZg{‡ììX �

¤/vYyrwäÃtÂZg_Ã7HX �

~ÖðÅáZXŠÅX 1438 Yyµ4è
YHE',vä �

pŠ»gZK̈ãá (Space Shuttle) Ô½ZðZ»kÛR,kñ!*L¯÷ZÚ,MÜð˜i (Hybrid) ;ð',i+ �

ZzgZŠzc*]z){ZK̈ã!&¢A»xìX (Robotics)

¡]ÆgZiÃ¥x™ä~̂zs�X (Geologist) ZzgâCÙZgZM] (Ecologist) âCÙâj1] �

±Šg±¾§bS:]Zq-Y0+ZgÐŠzu}Y0+Zg~vƒC�âCÙHº]¥x™D�X �

‚³§i~Z%Ziñ�ŠƒD�XX~x@{™**ÎZw™**Gz£‡ì™**Ôµ/ÔŠ!*]»ZZŠÔ}òZ~.™** �

ZzgZ¹Òy™**z){�áï�X
‚zõZ6,ŒìX 17% ™ïZgn» �

¹Y@*ìXGgz (Endemic Species) z{Y0+Zg�ËoÆºm´̧VJ-özŠgT�Z¹´‡ðZâZq �

Ei~CÆ´‡ðZâZq�X (Kiwi) W7´ZzgY~
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)§Cb×]ÅVw#0*ãƒZŠð\Zzgèz){�X �

ZK̈ã¢6,½ãZq-DÙZgÐiZZ+��6,zgl0*D�X �

ìíííî

ZK̈ãŠâ¨V~6,zgl0*äzZàZº¦Z°g»xìX X1

Eutrophication (4) Robotics (3) W>¶Ky (2) g»i (1)

ZkäƒÐ¬3~%œ/{»x@{HX X2

Sir Ronald Ross (4) Edward Jenner (3)  Robert Hook (2) Robert brown (1)

™{Zgn~ǣynzxY0+ZgzVÆg»i»ç¤™äzZÑX X3

âCÙƒ] (4) âCÙZgM] (3) âCÙ;] (2) âCÙZ%Zn (1)

Zki!*yÐÃìX "Scientia" Â‚b X4

Y0*ã (4) ÑH (3) Z%O (2) ²! (1)

LL‚bZq-o”{ZÝoÅ@*gõìXóó–w‚0ZVX X6

zZ?Zzg™q- (4) »gw76, (3) ZgT (2) W&4k5é JEHM (1)

‚bÅz{�ácT~Y0+ZgzVÆŸÅ‚|#Zzg»g™ŠÏ»_·HY@*ìX X6

DZÑgM] (4) =%] (3) DZáZ] (2) wgc*] (1)

úV»x@{™äÆnŠ/{:~ZkÃZEwHY@*ìX X7

0*àZ
#-Ÿ5Ó4è
GGGGE (4) eZð1gz**à (3)

$4-Ÿ5Ó4è GGGGE	 (2) Z
#-Ÿ5Ó4è
GGGGE (1)

ZkÃi0+{Z�xÅ‚!ZzgPCZ»ð¹Y@*ìX X8

!*Ä (4) 3 (3) ¡7Í/õ
E
G (2) uc8g./õ EG (1)

ñ�ŠƒD�X (Pseudopodia) ZkY0+Zg~»f[c X9

Cyclops (4) Pencillium (3) Amoeba (2) E-cole (1)

Zki!*yÐÃìX Biology Â X10

ì (4) Zôm,~ (3) ÑH (2) -**ã (1)

¹Y@*ìX "Dark age of science" ZkŠzgÃ‚b»@*gq-Šzg X11

I[ 384 @*322 (2) I[ 120 @*100 (1)

I[ 500 @*200 (4) I[ 200 @*130 (3)

ZkäŠzgZypy»_·HX X12

uÏz~gZð (4) z@;gz} (3) W&4k5é JEHM (2) gZ',^H (1)

0*2ge$Æ¿ÃŠgc*ÄHX X13

u~z~gZð (4) z@;gz} (3) ßK0*˜ (2) gZ',^H (1)
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»qŠgc*ÄHX (Anthrax) Zk‚0ZVägZ`Yh} X14

z@;gz} (4) zZ?Zzg™q- (3) ßð0*˜ (2) ZÉ¾æ
YEh¡Í-.5ë

E
GE
Y

(1)

Zk£x6,‡ììX (C.C.B.M) WnÃg+°ZhâMzÒßY X15

|Z] (4) Š‹ (3) Cg (2) ©gW!*Š (1)

§»]Åz{�ácT~�-VÆÂZg_Ð0_·HY@*ìX X16

¢] (4) $hÒ5é
E

G] (3) ³Z**] (2) m@*] (1)

âY~ZXŠÅX 1438 ZkäÖðÅá X17

z@;gz} (4) �w (3) Yyµ4è
YHE',v (2) uÏz~Zð (1)

§»]Åz{�ácT»mi0+{Z�xÅZ0+gzã‚|#Ðƒ@*ìX X18

Anatomy (4) Pathalogy (3) Zoology (2) Biology (1)

Zk‚0ZVäÃtÂZg_7HX X19

gZ',^',Zîy (4) gZ',^H (3) ¤/vYyrw (2) W&4k5é JEHM (1)

          ANSWERS:

1-3 2-1 3-3 4-3 5-3 6-3 7-2 8-3 9-2 10-2

11-2 12-3 13-2 14-2 15-1 16-3 17-2 18-4 19-2

‡‡‡‡‡

(Living Word -  Charecteristics) §§§§CCCCŠŠŠŠ****XXXXSSSS::::]]]] XXXX12

7ŠzVZzgYâgzVÅŠgzÈ~ZzgZyÅS:]
/////

ŠgzÈ~Šg]~0*ñYäzZáY0+ZgzV»±_·ìX �

yz*y~7ŠzVÅŠgzÈ~ZyÅ?ãCŠ6,«%ûŠzu~œ~{~~lZuZzgblçI^äW¸iÅX �

~ŠgzÈ~Æ§iÃec*X (Vrikshyur veda)h+Z 6,Z‚gZä«%ûZKÂ[zZ&½ið GIgz �

‚0ZâVäY0+ZgzV~x¹Zzg°xx¹ÅãCŠ6,ŠgzÈ~ÅX �

~„HŠHX (Phylums) Æ_.ÓxY0+ZgzVÃ0*õ(,}¬>V Whittaker �

(Fungi) 
¢-Aö
EEE(3) (Protesta) 6,z$h45é HGH (2) (Monera) ñ.Z (1)
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(Animalia) ZˆD (5) (Plantae) öŒ (4)

äY0+ZgzVÃb¬>V~ŠgzÈ~ÅX Cavalier Smith �

(Chromista) ™z$4k5é GH (3) (Protozoa) 6,zIizZ (2) (Bacteria) 
"5¿.ç EGHc* (1)

(Animalia) ZˆD (6) (Fungi) 
¢-Aö
EEE(5) (Plantae) ö6 (4)

»W¸iHZzgÓx (Binomial Nomen clature äŠzZŠl (Carolues Linnaeas) PzÅ54øGJ¾ �

**xŠc*X (Specific) ZzgŠzuZâ¦ (Generic) Y0+ZgzVÃ¾u
¹Y@*ìX (Variation) Zq-„âqÆZ�x~0*ñYäzZá�ÛtÃp~c*p �

c*(Flagella) ¬Ýñ.ZÆY0+ZgZq-ï~ƒD�X~%œ/{GÐyZƒZ7ƒ@*Zzgw•™äzZáZ¡IYŠÎð �

ƒD�X (Cilia) @/
(Sea Anaemone) ZzgÏZ&4-.ð G

EEy (Jelly Fish) �- (Hydra) ÅVwÔ;àgZ (Coelentrata) ÏÅ2.çEHð �

z){ìX
Zzg (Bilaterally Symimetrical) ÐmgppzZáY0+ZgYµ7+M (Platyhelmintheis) ¡ŠzŠÛ �

ŸgppzZáƒC�X (Triploblastic) &6,C
(Pin Zzg6zZgx (Round Worms) ÍwŠzŠÛ (Filarial worms) ÅVw (Nematoda) ¬[ˆIeZ �

z){X Worms)

ñ�ŠƒCìX (True Body Cavity) ÆY0+ZgzV~ÇJ²Aªî XE (Annelida) ¬[Z"5Ò5å GEGHZ �

ZzgCÙeâ6 (Balanoglosus) ˆâ†‹ (Amphioxis)
±mø ÅVBZ!©5é EG (Protochordata) 6,zI»geð �

z){ (Hardmania)

~„HŠHìX (Classes) Ã0*õ)oV (Vertebrates) LÇV �

(Reptilia) g…zZáYâg (3) (Amphibians) V
(Ÿ5Í/õ
G
GJ (2) (Pisces) MV (1)

(Mammals) ¬î6 (5) (Aves) 6,0+} (4)

(Hippo Zzg343ð XGFÓ (Whales) zsT (Dolphins) ÅVBeZ: (Aquatic Mammals) W!¬î6 �

z){�X campus)

ìX Magnifera Indica Wx»‚³**x �

ìX Homo sapiens ZK̈y»‚³**x �

B@*ìX (Species) �-V»Z(¤/z{�Zq-Šzu}ÐŒÛRx¹g‚rìâq �

ZzgâŠ{Ã^ (Androecium) 3,Ã^ (Corolla) Z®Ò5Ñ@î GF (Calyx) Zq-uYwÆeg=Í}ƒD�XZ¾) �

ìX (Gynoecium)
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BCìX (Growth) Y0+ZgzVÅ�#Ö~xƒäzZàp~% �

»mÁ%ÐìX Pinus

Zq-„£x6,ñ�ŠƒD�X (Sponge)
]4-
÷F
E
E Mï~YâgZ (Diploblast) ŠzCÙ~6,]zZá �

ððððð

Zq-uYwÆ=Í}ƒD�X X1

6 (4) 5 (3) 4 (2) 3 (1)

Æ5\Ã¹Y@*ìX (Gamets) 3,ZzgâŠ{izZ�V X2

Z%o (4) !*gzg~ (3) t (2)
²̈@îF (1)

Þ{:Ð¢~ŠZg‚|#Æfg=aZgLìX (Ovules) 7ŠzV~1É X3

%œ/Ü (4) Micropyle (3) ¯iZ (2) Placenta (1)

»mZk)®)Ðƒ@*ìX (Earth worm) =} X4

ÏÞR,ð (4) Z"5Ò5å GEGHZ (3) Wgêz7eZ (2) ˆIeZ (1)

�-V»Z(¤/z{�Zq-Šzu}ÐŒÛRx¹g‚rìX X5

)®) (4) ¬´ (3)
854ø EGE (2) ZâZq (1)

t3,Ã^~0*c*Y@*ìX X6

ô (4) ig8 (3) 6 (2) ÞŠZy (1)

Y0+ZgzVÅ�#Ö~ƒäzZàxp~BCìX X7

Â6 (4) 	º) (3) (Growth) % (2) w• (1)


Z]ÃgZá™äcYw»tzçzyƒ@*ìX X8

âŠ{Ã^ (4) 3,Ã^ (3) Z®Ò5Ñ@î GF (2) Z¾) (1)

YwêVÆù·Ã¹Y@*ìX X9

âŠ{Ã^ (4) Z®Ò5Ñ@î GF (3) 3,Ã^ (2) Z¾) (1)

í»ahZ;ƒZzÃë�X X10

Venation (4) (Petiole) e&+~ (3) (Lamina) zg @î
G
F (2) (Midvib) xy',v (1)

ÅVwX (Angiosperm) È% X11

Pinus (4) Wx (3) Lg (2) **gs (1)

�ZgŠJyZzghZkÐmgnp�X X12

Šß¢45é EGH (4) MÕ@&40î FGG (3) ŠzÕ@&40î FGG (2) Zq-Õ@&40î FGG (1)

ŠzZŠlÂxÃgZò™äzZÑX X13

ZÏ1k (4) rw (3) ™z¾¾ (2) uÏz~gð (1)
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ZK̈y»‚³**xX X14

Hemo Sapiens (2) Azadirachta Indica (1)

Annona Squamosa (4) Naja naja (3)

¬[ñ.ZÐmgppzZáY0+ZgÅVwX X15

&6,C (4) Mï~ (3) Šzï~ (2) q-ï~ (1)

ZyY0+ZgzV~%œ/{Zzgâ&43ð JGH»&+gc*0*c*Y@*ìX X16
¢-Aö
EEE(4) öŒ (3) ñ.Z (2) (Protista) 6,z&45é JGH (1)

ÏÞR,ðÅVwX X17

Zƒ (4) -̄Ó45éGE (3) ;àgZ (2) =Z (1)

Þ{:~{âVÅ®ZŠX X18

10 @*8 (4) 2 @*1 (3) 6 @*4 (2) 4 @*2 (1)

YwÆÓx=Í}ZkÆfg=a}gT�X X19

e&+~ (4) Thalamus ²̃ (3) igŠZy (2) 6 (1)

ÅVwX Angiosperms X20

tÓx (4) �Ûy (3) ‚
"5½ø
JG (2) âk (1)

uŠpyzZáY0+ZgzVÅVwX X21

tÓx (4) MV (3) ‚,$ (2) �u (1)

¤/xpyzZáY0+ZgzVÅVwX X22

ZK̈y (4) MV (3) ‚,$ (2) �u (1)

TÐZK̈yJ-»mZk¬[ÐìX X23

ˆIeZ (4) ÏÞR,ð (3) )L�ŠZg (2) L�ŠZg (1)

6,zIizZÅVwX X24

;àŠZ (4) cZ$4o-ê G
I
G (3) öÈe* (2) -̄Ó45éGE (1)

ZkY0+Zg»m¬[Wgêz7ekÐìX X25

‚,$ (4) Zƒ (3) )~ (2) -̄Ó45éGE (1)

¾¿¿¿À

      ANSWERS

1 - 2 2 - 3 3 - 1 4 - 3 5 - 2 6 - 3 7 - 2 8 - 2 9 - 3 1 0 - 2

1 1 - 3 1 2 - 1 1 3 - 2 1 4 - 2 1 5 - 1 1 6 - 3 1 7 - 2 1 8 - 4 1 9 - 3 2 0 - 4

2 1 - 4 2 2 - 4 2 3 - 1 2 4 - 2 2 5 - 2
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Cell -  XXXX3333 (a)  12

3ÃtXmCZzg³Zã3~�ÛtXï~„
/////

Óxi0+{Z�xúVÆ¶ƒñƒD�Zzg7Í/õ
E
G¬Ðñ�ŠúVÅ„Ð‘W�X ����

úVÆfg=„��ZLZdwZ�xŠï�X ����

6,z9ZzglÒV3ÆZëZbZY�X RNA ÔDNA ����

ti0+ÏÅãCŠ~Zzg”Z»ðÌìX 3ÓxY0+ZgZ�xÅãCŠ~^¹Ò5é IGCzPCZ»ðìXZkÆ´z{ ����

Z’ZðâZ]%œ/{~%œ/~G¸T$gSìX ����

mCúV~ï~Š-Zg+ßiÐµƒCìX�ï~GÆ!*CÙñ�ŠƒCìX ����

öi)GZN6uZe$5+k,GìX ����

0*ñYD�X™zñöSkZzgCÃöSkX (Plastids) 3~ŠznÆöSk ����

k̂c*âO]Ãfí{™äzZà¼V�X (Vacuoles) {a ����

7Í/õ
E
Göi)GÐy}gT��lçVZzg6,z”6,ŒƒC�X ����

(Eukaryotic Cells) ÇâZ]7Í/õ EG (2) (Prokaryotic Cells) Z’ZðâZ]7Í/õ EG (1) 7Í/õ
E
GŠznÆƒD�X ����

¹Y@*ìX (Suicidal bags) ÃpŠÉ»ø (Lysosomes) ¥Z�x ����

(Theodor Schwann) Zzg¹egây (Mathians Jacob scheildon) 3ÆÃ�Ã
$4-£4è GGGE�Íy ����

ä7HX
äƒÐ¬7HX (Rodulf van virchow) âY~gze³zc*yzgÅ 1855 ï~„Ã ����

6,z”ÆZ�ÛZi~æŠÇgƒD�X (Galgi Bodies) Ç5Z�x ����

6,z”ÅF,I~zfe�X (Ribosomes)é gZÆiz ����

~³gz…0*c*Y@*ìX (Chloroplast) ³gzö† ����

âMZyƒ@*ìX 10@*4 ³gzö†»¢ ����

âMZyah}ƒD�X 0.5 âMZyEZzg 8@*2 ¬xîg6, (Mitochondria) Z#/õ EG Â ����

¹Y@*ìX (Cristae) ÂZ6ÅZ0+gzãGdV~psƒCìTÃ™< ����

âY~gZ',^',ZîyäŠgc*Ä¹X 1831 %œ/{Ã ����

%œ/{Ã3»NzwgzxÌ¹Y@*ìX ����

ä7Í/õ EGÅŠgc*ÄÅX (Robert Hooke) âY~gZ',^H 1665 ����
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äq-ï~Z�xÅñ�ŠÏ»ØÎc*X (Anton von leeuwen hoek) W&4è
EHEzZyCy;u ����

ï~Š-ZgöSkZzg{amCúV~ñ�ŠƒD�Z#&³ZãúVt)ñ�ŠƒD�X³ZãúV~%œ/Ü ����

ñ�Šƒ@*ìX
Ã¦F,I~çzy (Chloroplast) ½ZðâŠzV»fí{™D�X³gzö† (Leucoplasts) CÃö† ����

ƒD�X
]VZzgYßVÃg3¯ä~æŠÇgU*"$ƒD�X (Chromoplast) ™zñö† ����

~zfe�X (Cell Division) ï~„ (Centrioles) %œ/¶ ����

¹Y@*ìX (Tono Plast) {aÃ�G=Í~ƒðƒCìXZÐIâö† ����

"5¿.ç EGHc*~ï~Š-Zg0*ðYCì1t‚!Zzg6ðZ±gÐmC7Í/õ
E
GÐZƒCìX ����

**òâàðF,—0*ñYD�X RNA Zzg DNA úV~ ����

36,‡1g‚rìZzg7Í/õ EGÆZdwÃ±™@*ìX (Nucleus) %œ/{ ����

Ç5Z�x6,z”ÆZ�ÛZi~zfe�X ����

mCï~Š-Zg+ßiÐµƒCìX ����

öSkmC7Í/õ
E
G~g8-cf)ŠZgƒD�X ����

Å»g~~zfe�X Gamets ZzgâŠ{izZ�V 3,Germ Cells ����

BCìX (Mitotic Division) JúV~
83Šö
E
G„ ����

%œ/{~zZµƒCìX Karyokinesis %œ/{Å„Ã ����

Z**|Æ%³~™zñizéÅ®ZŠŠtƒYCìX ����

™zñizéƒD�X In ó„~ ����

83Šö
E
Gï~„i¿VÃqï™ä~çzyƒCìX ����

ŸÆÓxZ¡IYÃaZ™D�X (Somatic Cells) J7Í/õ
E
G ����

83Šö
E
G„0*õ%Zi~åƒCìX ����

(Anaphase) Z**| (3) (Metaphase) wÐ| (2) (Prophase) 6,z| (1)

(Cytokinesis) ‚ç»b (5) (Telophase) ÷| (4)

JúV~zZµƒCìX (Mitotic Division) 
83Šö
E
G„ ����

ZÚ|z{%³ƒ@*ìZ#3�#Ö~(,kìZzgPCZdxÃZ�xŠêìX ����

¹Y@*ì (Chromatid) ~#$YD�q™zâQ+ (Strands) CÙ™zñizxîàîg6,„ƒ™ŠJ§úŠz!*iz ����

Æfg=!*ëa}ƒñƒD�X (Centromere) �WzÞ
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Genetic 7Í/õ
E
GÆ%œ/{~PxŠJ§ú‚854è

EG
Gñ�Šñ�ŠƒC�q™Šñizé¹Y@*ìÔT~�âŠ{ ����

0*c*Y@*ìX Material

83Šö
E
G„ÅzzÐŠzŠº7Í/õ

E
GqÝƒD�XZzg™zñizéÅ®ZŠzZ−+£)z~ƒCìX ����

ô„ÅzzÐegŠº7Í/õ
E
GqÝƒD�XZzgZyÆ™ŠñiéÅ®ZŠzZ−+ÐÛƒCìX ����

zZµƒ@*ìX Crossing Over ô„ÆŠzgZy™zñié» ����

83Šö
E
G„Z¡IYÅ›zúZzg�ÇV~úVÅ®ZŠ~ZŸ†™ä~æŠÇgƒ@*ìX ����

/////

JúV~ZknÅ„¿~WCìX X1

Zy~Ãð7 (4) !*D„ (3) ô„ (2)
83Šö
E
G„ (1)

~„¿~WCìX (Germ Cells) ÒúV X2

Zy~Ãð7 (4) !*D„ (3)
83Šö
E
G„ (2) ô„ (1)

ZÐ3»pŠÉø¹Y@*ìX X3

Ç5Z�x (4) ÂZ6 (3) ¥Ÿ (2) %œ/{ (1)

Z’ZðâZ]3ÅVwX X4

öÈe* (4) Zƒ (3) -̄Ó45éGE (2)
"5¿.ç EGHc* (1)

ÂZ6ÅZ0+gzãGdV~psƒCì‰ëë�X X5

%œ/Ü (4) gZÆizé (3) ™; (2) Ç5Z�x (1)

ï~„»ÃtZkä7HX X6

Íy (4) gze³zc*yzgÅ (3) gZ',^',Zîy (2) gZ',^H (1)

CÃö†ƒD�X X7

! (4) "g8- (3) 8 (2) uc (1)

t7ŠzV~g8-Ænf)ŠZgƒD�X X8

%œ/Ü (4) {a (3) Ç5Z�x (2) öSk (1)

Ð%ZŠ Karyokinesis X9

fí{úVÅ„ (4) ï~Š-ZgÅ„ (3) 3Å„ (2) %œ/{Å„ (1)

úVÆZk{~0*ñYD�X (Mitchondria) ÂZ6 X10

ï~Š-Zg (4) Ç5Z�x (3) 3ât (2) %œ/{ (1)
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«c*Šzu~œ~{~~lZuZzgblç I]ä7ŠzVÅŠgzÈ~ÅX»mZkoÐåX X11

W7´ (4) yz*y (3) ',¤6 (2) Z%M (1)

Z,Y0+ZgZ�xT~Ç%œ/{0*c*Y@*ìX X12

ÇâZ]7Í/õ
E
G (4) Z’ZðâZ]7Í/õ

E
G (3) Šv$¨å GEEð (2) pŠ́ð (1)

ZyY0+ZgzV~ï~Š-Zgñ�ŠƒCìX X13

è (4) 4»Šg|# (3) yÍl (2) ZK̈y (1)

ÅR6,PŠZ:ŠZg‚854è
EG

Gñ�ŠƒC�Z¹¹Y@*ìX (Endoplasmic reticulum) Šgzyâ;CYw X14

™Šñizé (4) ¥Z�x (3) Ribosomes (2) DNA (1)

Z¹3»pŠÉø¹Y@*ìX X15

¥Z�x (4) ™zñizé (3) Ç5Z�x (2) ÂZ6 (1)

%œ/{ÆZ0+gñ�Š(wB@*ìX X16

Periplasm(4) Cytoplasm (3) Nucleoplasm (2)
+?ç
EEEât (1)

Zd7ŠzV~³gŠö†»¢ƒ@*ìX X17

âMzy 10-4 (4) âMzy 4-8 (3) âMzy 4-6 (2) âMzy 4-5 (1)

âY~gzez³zc*yzgÅäZkÃtÃ7HX 1855 X18

ÂZg_»Ãt (4) ï~„»Ãt (3) %œ/{»Ãt (2) ï~Ãt (1)

ô„~™zñizéÅ®ZŠƒCìX X19

4n (4) 3n (3) 2n (2) 1n (1)

ô„ÆZ!x6,ŠºúVÅ®ZŠX X20

6 (4) 4 (3) 3 (2) 2 (1)

ZkŠzgZy™zñiéÅ®ZŠŠtƒYCìX X21

| ZÚ (4) wÐ| (3) 6,z| (2) Z**9 (1)

%œ/Üz©8ìX X22

¿w (4) Ã¦F,I (3) 6,z”Å»g~ (2) ï~„ (1)

          ANSWERS:

              1-1     2-1     3-2     4-1    5-2      6-3     7-2    8-1      9-1   10-2

           11-3   12-4   13-3    14-2  15-4   16-2  17-4   18-3   19-1   20-3   

             21-1   22-1
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!!!!****©©©© (B)  - 12

³Zã!*©
Z£à!*Ä (2) (Epithelial tissue) u¡!*Ä (1) ³Zã!*:VÃegZlx~ŠgzÈ~ÅY$ËìX �

(Nervous tissue) ¡!*Ä (4) (Muscular tissue) WC!*Ä (3) (Connective tissue)

u¡!*ÄŸÅÛzãRZzgZ0+zgãZ¡IYÃeJÝ~æŠÇgƒCìX �

u¡!*ÄZdwZzg‚|#ÆZ±gÐZ^ÅƒCì}Z2Zãu¡!*ÄÔ$½š-öEu¡!*ÄZzgaÃg~u¡ �

!*Äz){X
pyZ£à!*ÄÅZq-nìX �

C8o-+õ EG (2) (Erethrocytes) uc8g./õ EG (1) py~Z7Í/õ
E

GXÃ8o-+õ EG¹Y@*ìXz{øDfs�X �

(Blood Plaletets) pyÅæV (3) (Leucocytes)

py~0*ãÆ´z{‰ÃiÔZ�F,—Ô
ÄA)4/õ JGÔ§&Ô;gñ÷Ô-gc*Ô1<F,¤̃]ZzgpyÃß™äzZáZbZYz){ �

0*ñYD�X
(Tedon) zF,(Ligament) A~Ôg!*o (Cartilage) Ô

\A+ö
I

!*ÄÔ“¸ç
EEzs (Areolar tissue) ƒZð!*Ä �

z){Z£à!*Ä�X
¯W] (3) )ŠJg~ŠZgW] (2) ŠJg~ŠZgW] (1) WC!*ÄÅ&n�X �

$½š-öEu¡!*Ä¤/ŠzVÅ**CVZzg°!¼zŠÅ**CVÆZ,¯™ZyÃ}ȩ́]«™CìX �

aÃg~u¡!*Ä½Zð**àŠ‚Zzg�zVÆ�|zV~0*ðYCìX �

Æ£x6,A-VÃZq-Šzu}Ð�hä~ZëgzwZŠZ™CìXZzgt6,z” (Joints) �hzV (Ligament) g!*o �

ÐµƒðƒCìX (Collagen) ZzgÃÑX
A-VÃW]Ð�hä~æŠÇgU*"$ƒCìX (Tendon) zF, �

DÙZgú¢aÃ,J-B™@*ìX 20 DÙZg{pyÃ 36 [RV~ 24 øgZŠw �

Ç»pyCZzg̃^V»py8ƒ@*ìX �

~»gƒDìX (Spleen) IZiaZöuc8o-+õ EG®ZzgDw �

Zz.$Æuc8o-.ð EGV~%œ/{)ñ�Šƒ@*ìX �

(Agranulocytes) )ŠZ:ŠZg\ (2) Granulocytes ŠZäŠZg\ (1) C8o-+õ EGÆŠzZlxƒD�X �

Basophils Z‚kZ‚Ûzã Neutrophils (2)  ®sZ‚Ûzã (1) ŠZ:ŠZgúVÆ&ZlxƒD�: �

XAcidophils F,Z̃‚Ûzã (3)
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Monocytes q-âZC7Í/õ
E

G (2) Lymphocytes
Å.§ö

E7Í/õ
E

G (1) )ŠZ:ŠZg7Ó4/õ
E

GJŠznÆƒDìX �

¤/z\X 'O' Zzg ABóBóA (äZK̈âVÆpyÃeg¤/z:~„HX Karl Land Steiner »gwC„) �

¡3~0*ñYD�X Nissils granules �

•–––˜

X‚|#ZzgZdw~7VúVÆ¤/z{Æù·Ã¹Y@*ìX 1

¸& (4) 8k0î EI
E (3) !*Ä (2) Ç5Z�x (1)

!3©g+ö
EG

!*ÄÅZlxƒC� X2

3 (4) 5 (3) 4 (2) 2 (1)

**òÂ[èX Anatomy of Plants âY~Zkä 1682 X3

W7zZ,̂xy (4)
(;-.5é
EXGG¤/- (3) uÏz~gð (2) zZl¡Í-.5ë

E
GEY (1)

t!*Ä„ƒCìZzgt%0*äzZá”V~ñ�ŠƒCìX X4

iF̂!*Ä (4)
!3©g+ö

EG
!*Ä (3) ÒY (2) 8k0î EI

E (1)

z{!*Ä�ZâYÅÃ~æŠÇgƒCìX X5

¢~!*Ä (4) z¬ð!*Ä (3) ÃÞ!*Ä (2) iF̂!*Ä (1)

¢~!*ÄÅVwìX X6

Z:wÐ (4) ÒY (3) g6 (2) ÂZ6 (1)

(;-.5é
EXGG¤/-ä7ŠzVÃÍŠ}zZá{Ãt¹X X7

Vascular tissue (4) Sclerenchyma (3) Collenchyma (2) Parenchyma (1)

íŠZg7Í/õ
E

GíŠZg**1VZzg‚¶7Í/õ
E

GZk!*Ä~0*ñYD�X X8

a!*w (4) Š‚ (3) 8k0î EI
E (2) g6 (1)

tyÃ‘Zzgy»g1•ÐµƒðƒC�X X9

ŠJg~W] (4) )ŠJg~W] (3) ŠwÆW] (2) A~ (1)

t!*ÄlçVÃfí{™CìX X10

Z2Zãu¡!*Ä (4) aÃg~u¡!*Ä (3) u¡!*Ä (2)

\A+ö
I

!*Ä (1)

»mZk!*ÄÐƒ@*ìX Sclerenchyma Zzg Collenchyma ÔParenchyma X11

8k0î EI
E (4) ¢~!*Ä (3) z¬ð!*Ä (2) iF̂!*Ä (1)

‚Š{!*ÄÅVwX X12

xR,¾ (4) ÃÞ!*Ä (3) ÒY (2) 8k0î EI
E (1)
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t!*ÄZÒW!7ŠzV~ñ�ŠƒCìX X13

fí{™äzZà!*Ä (4) ƒZð!*Ä (3) !!*Ä (2)
´4-ö EJ!*Ä (1)

          ANSWERS:

              1-1     2-1     3-1      4-2      5-2     6-1    7-2

              8-3     9-2    10-1     11-2   12-1   13-2

¾¿¿¿À

XXXX7777ŠŠŠŠzzzzVVVVÆÆÆÆZZZZllllxxxx XXXXmmmmCCCCŠŠŠŠ**** 13

Â6XZYCzYCÂ6XmCZ�á®)X́tXMð@*;XZyZ`  7ŠzVÆ{ZzgZdwX
wX7ŠzVÅçÙZÌXigZ®)X̀ÃƒäzZàFgc*VX�Z]¿§jZzgZŠZâ]

/////

¹Y@*ìX (Tissue) ‚|#ZzgZdw~7VúVÆ¤/z{Æù·ÃLL!*Äóó �

(Lateral Meristem) XYÑ!3©g*î
EG

2 (Apical Meristem) XgZÏ!3©g*î
EG

1
!3©g+ö
EG

!*Ä&nÅƒC�X �

(Intercalary Meristems) Xµ54gö EG!*© 3

„ƒäzZà!*ÄìX�%0*äzZá”V~ñ�ŠƒCìX (Meristematic tissue) 
!3©g+ö
EG

!*Ä �

(Xylem) ¹Y@*ìX†8k0î EI
E (Vascular tissues) z{!*©�ZâYÅÃ~æŠŠî�XZ¹z¬ð!*© �

X(Phloem) Zzggkg6
íŠZg\ÔíŠZg**1VZzg‚¶úV6,ŒƒD�X (Phloem) gkg6 �

6,Œ Parenchyma Zzg (Fibres) Ô**àŠZg!*©Ôg8 (Trachieds) ÔÑÆ[\ (Xylem) 8k0î EI
E �

ƒD�X
XJ 3 Ô (Collenchyma) XÃÞ!*Ä 2 Ô(Parenchyma) X=!*Ä 1 iF̂!*Ä&̈ÅƒCìX �

X(Sclerenchyma) !*Ä

ZÕãßZ|äWxÆ6ðS:]ÅzŸs#ÅX �

�is6,$k5Ðö GHäec*�ƒZZuV»Wö{ƒCìX �

¹Y@*ìX (Alveoli) Ò~ñ�Š.e$„gLgDƒZð2VÃ�|{ �

‰Ãi»‚?Šz%Zi~‰0*@*ìZzgWy»gczuF,˜~psƒ@*ìX �

Ã¦F,IZq-y~AwÅVwìX �

¹Y@*ìX (Pleura) Z
^©-Aö

EEE6,]Ðe.ƒ@*ìTÃYÑÌt / ÒZq-EZg �
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c*1<F,˜~psƒ@*ìX (Ethanol) WxÅ°xñ�ŠÏc*ÁŠø7!6,Šzu}%µ~czuF,Z̃#-Ÿ5é GGEw �

ìX Adenosine Tri Phosphate Ð%ZŠ ATP �

úg~ÂZ**ð»ZyZ¿̀~W@*ìX 7200 Æ‚?Ð ATPCÙ �

‰ÃiX]Vz){~ñ�Š]ÅZq-n�7‚ãÂZ**ð~psƒYCìX Glucose �

Ã¶K5~ps™Šc*Y@*ìX Sugar ¶K3Xfí{™äc] Starch �

XtZq-»g1;[+gf$ì7ŠzVÅï~Š-ZgZkÐµƒCìX Cellulose �

ÅZ»ÇV6,ŒƒCìXŒV6,Ã¦¬5] Thylakoids ¤/Z**Xt!âtÅ‚!Z»×Vì� Grana �

zZµƒD�X
ŒV6,({¬5]zZµƒD�X (Matrix) Z7zâX!ât»‡̈ Stroma �

Ã¦F,IÆ”5]�gzÝ6,Z®g™D�X Phase-1 Mð¬5]X Light reaction �

Ã¦F,IÆ”5]�gzÝ6,Z®g7™D�X II- %³ ({¬5]X Dark reaction �

Š¤/́ð́tX´�Åz{nT~��ZK½Zð¢zgc*]Æn7ŠzV6, Heterotrophic Nutrition �

Z®g™D�X
Z~ñ�Šaú‚|#� The penerating feeding organ in parasites :X Haustoria �

ö!*yÅ!*:V~Š9™kc*]qÝ™CìX
¹Y@*ìX (Fibrous roots) 7ŠzV~Z¤/gK!*wÜ!*gq-a,ãÆ‡°{ÐÇƒVÂZ¹g6ŠZga, �

¹Y@*ì (Tap Root) 7ŠzV~ZÝañKƒCìZzgZk6,!*gq-gKgK$a,Ç�ÂZ,azVÃZÝa �

¹Y@*ìX (Lateral roots) ZÝaÐ!*gq-�a,Ç�Z¹$a, �

Æfg={g`™D�X (Stomata) 7Š}ZLŸ~ñ�ŠiZZ+0*ãÅlZgÃŠ‚ �

B@*ìX (Transpiration) 7ŠzVÐ0*ã»ggZ]Å̂~{g`ƒ**¿§c*y �

B@*ìX (Photosynthesis) 7ŠzV~½ZÅ»g~»¿Ã¦F,I �

í (3) � (2) a(1) 7Š}Æ&Zë{�X �

g6ŠZga»Âx (2) ZÝa»Âx (1) 7ŠzV~¬xîg6,ŠznÅazV»ÂxŠ¬ðŠêìX �

í½ZÅ»g~ZzguVÆnŠ!Zzg¿§c*y~æŠÇgƒD�X �

a,i}Ð0*ãZzgnã¤]Ã_.[™D�Zzg7Š}Ãi}~)ñgpp~æŠÇgƒD�X �

�ŠgZÝ�ápVêV]VZzgYßVÃ–gZŠêìX �

�azVÆfg=_.[”{0*ãZzgnã¤]z){ÃZ”VÃà@*ìX �

ñ�ŠƒCìX (Venation) êV~Y−ZgZzgáZi~gŒ �
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íÆ”V~í»‡°{Ôe&+~Zzgzgµ�áï�X �

ñàÇ̀Ègz){Æ7Š}ZLazV~½ZðZâYfí{™D�X �

7ŠzVÆazV~½ZðZâYfí{™äÅzzÐtYwYC�qfí{™äzZàa,¹Y@*ìX �

í»zg‘ŠgZÝxygvÔg•Zzgg‘zV6,Œƒ@*ìX �

zg‘ÆŠgxyñ�Š(,~DgvÃxygv¹Y@*ìX �

xygvÐ�gKgK‚ñÇ�Z¹g•¹Y@*ìX �

¹Y@*ìX (Venation) zg‘~gÍVÅF,KMÃ„gŒ �

gŒíÆneJç»»xZxŠ¶Æ´z{tíÃZq-{m̂Zzg–gZŠîìX �

WßÔZŠguÔ¡Ô‰~ZzgkHÆ7Š}½ZðâŠzVÃZLàV~fí{Z0+zi~™D�X �

áZi~gŒgppzZá7ŠzV~a»ÂxZÒg6ŠZgƒ@*ìX �

ééééé

ZÝaÐå3zZàgKgKa,BC�X X1

gŒ (4) $a, (3) ZÝa, (2) g6ŠZga, (1)

7ŠzVÆêVÅRÐ0*ã»ggZ]0™{g`ƒ@*X X2

¿Â (4) ¿§c*y (3) ¿w (2) Ã¦F,I (1)

¬xîg6,7ŠzV~azV»Âxƒ@*ìX X3

Zq- (4) eg (3) Šz (2) & (1)

êVÆZk(ÐuV»nŠ!zZµƒ@*ìX X4

zŠ¬ðxó (4) Š‚ (3) gŒ (2) gv (1)

zg‘~gÍVÅF,KMBCìX X5

Z%o (4) xygv (3) gŒ (2) ŠgzÈ~ (1)

tíÆnZq-ŠJç»»x™CìZzg{m̂Zzg–gZŠîìX X6

V (4) a(3) gŒ (2) ã (1)

WßÔZŠgu¡‰~ZzgkHÃ¹Y@*ìX X7

pw (4) ‹!7Š} (3) ‹!a, (2) ‹!ã (1)

        ANSWERS

            1-3   2-3    3-2   4-3   5-2   6-2   7-1
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Ã¦F,IZkn»¿ìX X1

»Mð6ð¬ï Photo Chemical Reaction (2) Chemical Reaction (1)

Oxidation ‰ (4) Reduction As (3)

gzÝÅÃÑ¶ÂZ**ðÆfgZ]6,ŒƒC�Xq¹Y@*ìX X2

2 Zzg 1 (4) ÃZ#-ê
EH

(3) Photon M� (2) Proton 6,zN*y (1)

Ã¦F,I»¿ZkgzÝ~Zx70*@*X X3

Zy~ÐÃð7 (4) 2 Zzg 1 (3) fgŠgzÝ (2) !gzÝ (1)

!7ŠzV~Ã¦F,0Ìu¤/ñVÃY™Y@*ìX X4

ŠzPÆZz‡]~ (2) ðÆZzAZz‡]~ (1)

Šy~ËÌz‰Ü (4) ]Šð\~gppÆˆ 3 @*2 7Š}Ã (3)

tÃ¦F,IÆZ!òõ&]ƒD�X X5

2 Zzg 1 (4) ÃZ&4-ê
JEH

(3) ATP (2) NADPH (1)

7Š}Æ7Í/õ
E

GÆÃµ{~Ã¦F,I»¿zZµƒ@*ìX X6

%œ/{ (4) !ât (3) â+»&+gc* (2) ³gzö† (1)

ZkÅñ�ŠÏÅYõÆnW-e+ZEwHY@*ìX X7

Wx (4) gzÝ (3) ¶K3 (2) ‰Ãi (1)

7Š}!ƒD�Yèt X8

!gzÝÃ_.[™D� (2) !gzÝ»ZYs™D� (1)

!*ÑñÔ¶gzÝÃ_.[7™DX (4) !gzÝ»Z[k™D� (3)

(ÃŠgc*Ä™äzZÑX Dark reaction ({¿) X9

gZ',^H (4) eZz (3) (Melvin Calvin) qyHß+ (2) EH (1)

!âtic*Š{F,7ŠzVÆZk”V~0*ñYD�X X10

(3) Zzg (1) (4) úV Mesophyll êVÆ (3) (Xylem) 8k0î EI
E (2) Ò× (1)

¢zg~ìóóZkŠ/ÃU*"$™äcZEwƒäzZÑ²wX CO2 LLÃ¦F,IÆn X11

tÓx (4) CaOH (3) NaOH (2) KOH (1)

³gzö†ÔÎg`ÅgzÝÅñ�ŠÏ~‚Š{ZâY‰»g0eZðW‚àZzg0*ãÆfg=ZK½ZpŠ»g™D X12

�t¿B@*ìX
ZyZ` (4) Â6 (3) Ã¦F,I (2) w (1)
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w»ª%³T~‰ÃiÃczuF,˜~psHY@*ìX X13

¢~w (4) ï~w (3) ‰rÉ4mø G (2) Z�Zt (1)

wÆ¿ÆŠzgZyX X14

‚Ó]ÅZq-(,~lZgZEwÅYCìC ATP (2) {%}»gGYD� (1)

fe lÒVLÌz7 (4) **xC%·]ZEwGYD� (3)

ÆŠzgZyX Anaerobic respiration )ƒZ!*lw X15

0*ã»‚?I^Y@*ì (2) ]0*æÏZx7Šî (1)

Z
#-£ÿ
GG

ZÈIœ�îõÝƒ@*ì (4) WxZ',µJwà{»™ŠZgZŠZ™Cì (3)

‰ÃiÅczuF,˜~p~ÆŠzgZyƒäzZÑ×ÃZ+{X X16

‚Ó] 38ÆATP (4) ‚Ó] 4ÆATP (3) ‚Ó] 36ÆATP (2) ‚Ó] 2ÆATP (1)

6,wÅÑbƒCìX (Optimal Temperature) ZuŠ X17

ÃðÌ7 (4) Ñb~Ãðp~zZµ7ƒC (3) Á (2) ic*Š{ (1)

czuF,ÚÃZ#-Ÿ5é GGEwZÈI~ps™D�t¿B@*ì (Yeast Cell) WxÅ)ñ�ŠÏ~ZÆÆ7Í/õ
E

G X18

‰~Ã`ge$ (4) (Fermentation)Â (3) †rÉ4mø G (2) ‰ (1)

W[0*æÏÐqÝƒäzZàwZg}ÅÂZ**ðX X19

27.30 (4) 600 (3) 273.6 (2) 7200 (1)

3,y}Ã¬xîg6,¹Y@*ìX X20

&Òšð Ex (4) ƒZð**à (3) ‹ (2) œg~²Aªî XE
(1)

ÓxZK̈âV~w»¿Zy%ÖV~Zx0*@*ìX X21

ÃðÌ7 (4) 2 Zzg 1 (3) Šx',Zg~ (2) ŠxŠgÉ (1)

ÅŠ-Zg,Zk̂ÅƒCìX Trachea 3,y{ X22

D (4) L (3) O (2) C (1)

fs~Šc*ŠH�t½ZÃ�gZÆqÝ™@*ìX X23

(Ieeches) �7- (4)(Cuscuta) ±h½ðN* (3) æzx (2) ZÆ (1)

Mð@*;Æ¿ÅÑbgëgfs~Š�‰¬ïÐOW,7ƒCX X24

»g0eZðW‚à (4) Š (3) (Humidity) %îšM (2) gzÝÅu] (1)
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]J-@*gO~g3Y@*ìX 48 Mð@*;Æ¿Ð0Š!*]™äÐ¬7Š}Ã X25

¶K3Ãï%Æn (2) ³g…Ãï%Æa (1)

tD¯äÆn�êV~¶K3ñ�Š:ƒ (4) tD¯äc�Mð@*;»¿zZµ:ƒ (3)

Šz0*gÏÅVB�X X26

tÓx (4) 6,Z$4o-ê GIG (3) -̄Ó45éGE (2)
"5¿.ç EGHc* (1)

)ÒÂ6»Zq-¬x§iìX X27

Zy~Ãð7 (4) àî Budding (3) gm,Ï (2) mCZ�á®) (1)

7Š}~Â6ZkÆfg=Zx0*CìX (Bryophyllum) in§] X28

àV (4) Ø (3) a (2) � (1)

§iZEwHY@*ìX (Ground Layering) iF̂6,]ŠZg~ X29

tÓx (4) Pomea (3) †[ (2) £ (1)

ZkÂ6~3,ZzgâŠ{izZ�V»5\ƒ@*ìX X30

ZYCÂ6 (4) YCÂ6 (3) ÒÂ6 (2) )ÒÂ6 (1)

7Š}Æ7Í/õ
E

GÅz{&¢A�Zq-å7Š}Ã»g™CìtBCìX X31

Budding (4) !*D× (3) Totipotency (2) k0+»g~ Grafting (1)

mCÂ6Zy§hVÆfg=Zx0*CìX X32

tÓx (4) k0+»g~ (3) 88- (2) È (1)

ZhnÆ†[Æ7Š}Zk§jÐqÝGYMh�X X33

tÓx (4) ¤/Z© (3) È (2) 88- (1)

~ñ�ŠgT�X (Carpel) x',v X34

ÞŠZy (4) Õ@(3) âŠ” (2) 3,Ã^ (1)

tÂ6ÅZq-nìT~¡�¼Š•zV~#$YD�X X35

tÓx (4) ÒÂ6 (3) mCZ�á®) (2) Fragmentation (1)

Zk7Š}ÆèVÃíÐZµ™Æi}~ÎŠc*YñÂtàV67ŠzV~%0*ã�X X36

3 Zzg 2 (4) Pomea (3) (Bryophyllum) in§] (2) Neem (1)
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§iÃtÌ¹Y@*ìX (Layering) 6,]ŠZg~ X37

ŠZ[Î** (4) iF̂6,]ŠZg~ (3) mCZ�á®) (2) k0+»g~ (1)

~)ÒÂ6»t§i¬xìX (Yeast) ZÆ X38

àî (4) ZYCÂ6 (3) gm,Ï (2) Šz0*gÏ (1)

Æfg=qÝHY@*ìX (Vegetative Propagation) mCZ�á®) X39

tÓx (4) F,»g~£ (3) Zùg (2) Yx (1)

ZÒZk§jÐÅYCìX (Chrysanthemum) ±„ X40

!*D× (2) (Sucker)h (1)

Zy~ÐÃðÌ7 (4) k0+»g~ Grafting (3)

(ÛyÆãÆZz6,~z6,0*ñYäzZáêVÃ¹Y@*ìX X41

Sori (4) &+gŠZy (3) Fronds (2) Seta (1)

q-Í:7ŠzVÆ%ÃZkyz*ã‚bŠZVäŠgc*ÄHX Haploid Plants X42

(Satish Maheswari) 
_54ø

GGI&<4ið XGIg~ (2) (Shipra Guha) ›ZÍ; (1)

Scheild (4) 2 Zzg 1 (3)

�ácÅ̄~ãÃ»^™”s¯c*Y@*ìX X43

™ZT$ÆZ0+g (4) ™ZT$6, (3) ™ZT$ÆZz6, (2) ™ZT$Æn (1)

ÒÂ6ÆnŠg»gZëYwÆ=Í}X X44

3,Ã^ZzgâŠ{Ã^ (4) âŠ{Ã^Zzg²̃ (3) Z®Í-@îGFZzg3,Ã^ (2) Z¾)ZzgZ®Í-@îGF (1)

Zx0*CìX (Meiosis) ¾~ô„ X45

ik,{ŠZä (4) ik,{âŠg3 (3) igŠZy¢ú
E

(2) igg6 (1)

XYwÆz{{�!*gzg~ÆÌ̂»gWægT�X 46

Z¾)ZzgZ®Í-@î GF (4) äZzgô (3) 3,Ã^ (2) "3}å EGEZy (1)

7Š}ÆÂ6~úV~™zñiéÅ®ZŠX X47

Zy~Ãð7 (4) Ãðp~zZµ7ƒC (3) ŠzkHƒYCì (2) •YC (1)

ÆpX (Polynology) 0*lßY X48

3,ZzgâŠ{izZ�V»_· (2) ik,{ŠZä»_· (1)

t»_· (4) Þ{:»_· Ovary (3)
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LLZÅZóóZzgLLñwóóÐ»gƒ@*ìX X49

ZÅZÐí (4) 2 Zzg 1 (3) ñwÐa (2) ZÅZÐ� (1)

Zq-Yw»ik,{Šzu}YwÆâŠ{izZZÃ!*gzg™@*ƒÂZÐ¹Y@*ìX X50

tÓx (4) ik,Ï (3) 0*gik,Ï (2) pŠik,Ï (1)

(Zk6,Œƒ@*ìX Pistil âŠ”) X51

2 Zzg 1 (4) Filament (3)  (Stigma ô) (2) (Style 6) (1)

3,izZZZkÐ»gƒD�X X52

(Anthers) igŠZy (2) (Pollengrains) ik,{ŠZy (1)

tÓx (4) Pollen Tube (3)

!*gzg~ÆŠzgZy854-ö EE
GE$ÆZ0+gŠzÍ:qÑ]ŠAYMh�X X53

Antipodal (4) U*â~%œ/{ (3) \A¹é Xg (2) Z&+} (1)

ÞŠZyÆZ0+g¢~úz˜VÐ1úä3�B@*ìX X54

ÎgZ/ (4)
!g.0î

I
G (3) ¯iZ (2) %œ/Ü (1)

ÞŠZyÆZz6,~u}6,Zq-ÎgZc0*c*Y@*ì&¹Y@*ìX X55

6 (4) %œ/{ (3) Embyro sac (2) (Micropyle) ÎgZ/ (1)

aZ™äzZá7ŠzVÃ¹Y@*ìX (Spores) &+g} X56

Zy~ÐÃð7 (4) Sporophylls (3) Sporophyte (2) (Gametophyte) izZY7ŠZ (1)

(Ûy»izZY7ŠZB@*ìX X57

&+g{ŠZy (4) Fronds (3) (Prothalus) 7“{0î
EE (2) (Capsule)ø (1)

{xg1Æg3VÅ»g~Ã¹Y@*ìX X58

-6,zg~ (4) ik,Ï (3) Molting (2) §~× (1)

%ûZk»¿™@*ìX 4 g1»QZZK›zúÆŠzgZy X59

tÓx (4) Pupal stage (3) ´ (2) Molting (1)

@*Ñ[~ZnÆTÅ›zúBCìX X60

tÓx (4) 2 Zzg 1 (3) Composite Culture (2) Mono Culture (1)

Ã¯äÆnZEwHY@*ìX (Pulp) Ç~ÆÍŠ} X61

tÓx (4) g', (3) »½ (2) ÃQg3 (1)
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ZyŠg½VÐ»gGYD�X (Fibre) g8 X62

tÓx (4) Lg (3) Agave (2) **gs (1)

Ðƒ@*ìX Genus gzð»mZk X63

3 Zzg 1 (4) Indica (3) Hibiscus (2) Gossypium (1)

Zk7Š}Ð2$ÍqÝƒ@*ì�”¯ä~ZEwHY@*ìX X64

Hibiscus cannabinus (2) Crotalaria juncea (1)

3 Zzg 1 (4) Cacosnucifera (3)

LLe�‹AóóŠzZ�Z%Zn»cÆƒCìZk7Š}ÐqÝÅYCìX X65

Deadly Night shade (2) Chinchona (1)

Eucalyptus -b (4) �** (3)

ÓxZ»k»mvkÆZk{0+ZyÐƒ@*ìX X66

tÓx (4) China Grass (3) Euphorbiaceae (2) (Gramininae ¤/ZF̂) (1)

ÆãÐqÝƒ@*ìX Dalbargia X67

gzð (4) ÃZ], (3) aŸ (2) % (1)

(»mZkÐìX China Grass e&45é JGE¤/Zk) X68

Zq-n»v÷ (4) gN*7ŠZ (3)
¢-Aö
EEE (2) Z5 (1)

Z»k~(,~lZg~ñ�Šƒ@*ìX X69

tÓx (4) »g1;àgf$ (3) 6,z” (2) l! (1)

™0Å»g~~ZEw™D�X X70

e745é EGHÖ (4) Å6,}»pw (3) % (2) eÑ¤/Zk (1)

uÆãZzgÈgÃZkÅ»g~~ZEw™D�X X71

pÒŠZg% (4) ] (3) g6 (2) g', (1)

Uc*Æ´`ÆnZEwHY@*ìX X72

')4è
E

EE (4) e�‹A (3) (Nicotiana) æ‹** (2) Ã2 Quinine (1)

ßÅíÐqÝƒäzZàñîîg6,»gWæ—X X73

] (4) 2 Zzg 1 ŠzâV (3) ñx (2) ß (1)

Z%Zn»Æ´`~t7ŠZZEwHY@*ìX X74

')4è
E

EE (4) Ã2 (3) âg@ (2) e�N*: Digitalis (1)
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ÐìX Euphorbiaceac Zy7ŠzV»m X75

%a (4) 2 Zzg 1 (3) gzðÆÕ@ (2) %ÆÕ@ (1)

n{Zzg„ÅñZ0+Zi~ÆntŠzZZEwÅYCìX X76

tÓx (4) âg@ (3) »¯g (2)
')4è
E

EE (1)

t7Š}ŠgCñŠpZ]ÔQzVZzgFgc*V;äzZá�-V»£™̈Mh�X X77

tÓx (4) v÷7kÆ7Š} (3) •7Š} (2) 17Š} (1)

ezwÅ1ZâZqÅ9 X78

25 (4) 18 (3) 15 (2) 10 (1)

•7ŠzV~4~ÑäÆnZEwHYg;ìX X79

2 Zzg 1 (4) #ZN[ (3) Šz3± (2) ZN[ (1)

Zk§i~ŠznÆ7ŠzV~0*gik,Ï»¿™Zc*Y@*ìX X80

tÓx (4) ù¦ZN[ (3) ZN[ (2) (Pedigree method #§i) (1)

Šz3±ÅVB�X X81

tÓx (4) 7ë (3) ÂL (2) Wx (1)

Ð%ZŠ (Germ Plasm collection) ̀xât¦™ä X82

YßVÃ¦HY@*ì (2) œVÃ¦HY@*ì (1)

êVÃ¦HY@*ì (4) 7ŠzVÃ¦HY@*ì (3)

ÃZk§bqÝHY@*ìX Haploid q-Ñ7ŠzV X83

Zy~Ãð7 (4) !*D× (3) ÄZŠZN[ (2) Zmg~ZN[ (1)

¡¦ZN[»t§iìX X84

tÓx (4) ÄZŠZN[ (3) ±{ØZN[ (2) Zmg~ZN[ (1)

~ZkÅYõÅYCìX (Quarantine Test) ŒÛ:± X85

œV~�Z]ÆŠZ¾Ãgz) (2) %nW(Û+ (1)

Ih+{½ÅYõ (4) 2 Zzg 1 (3)

ÄZŠZN[Zy”VÆnñizVìX X86

tÓx (4) Wx (3) Zùg (2) kH (1)

Z¤/7ŠzV~ŠzÐiZZ+™zñizéÆå_54øGHƒVÂZÐ¹Y@*ìX X87

Diploid (4) Ploidy (3) M±43ï
YEGG Polypoid (2) Haploid (1)
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ZkÆfg)øD%èMßâ²aZHYYìX X88

Zy~Ãð7 (4) (Colchicine Ã3Í) (3) pw (2) 0*àöi+k (1)

ŠgCZN[»Ãt7™äzZÑX X89

Zy~Ãð7 (4) egÖ',Zîy (3) egÖeZgzy (2) Yg`Z]
43¨4jè
HGEEE (1)

Ë��~Ze7-ÂZg_5+k,#p~Ã¹Y@*ìX X90

)ßY (4) pw (3) M±43ï
YEGG (2) ZN[ (1)

ZkFg~~íÆqìV6,Zq-ÑÑigŠc*Èg}g8-Å�%ŠZgƒCìX X91

Zy~Ãð7 (4) Wheat Rust z‚g† (3) Leaf Blight (2) Blast of Rice (1)

Fg~ZkÅzzÐƒCìX Blast of Rice X92

6,0+} (4) Q} (3)
"5¿.ç EGHc* (2)

¢5½ø
EEY

(1)

aZ™D�ZyÃ¹Y@*ìX (Spores)
¢5½ø
EEY

�&+g} X93

Vector (4) 2 Zzg 1 (3) Ã•c* Conidia (2) Hyphae (1)

»!*)̄X "Wheat Rust" [V~ƒäzZàFg~ X94

tÓx (4)
¢5½ø
EEY
(3) Z5 (2) Vector (1)

Zk~ƒäzZà¬xFg~ìX (Tikka Disease) ‚Fg~ X95

h (4) ñ8-̂ (3) [V (2) ezw (1)

                    ANSWERS

   1-2    2-2    3-1    4-4    5-1     6-1    7-2    8-3    9-2  10-3

  11-1  12-2  13-3  14-1  15-4  16-2  17-1  18-3  19-1  20-2

  21-1  22-4  23-4  24-4  25-4   26-4  27-3  28- 3 29-4  30-2

  31-2  32-4  33-1  34-2  35-1  36-2  37-4   38-4  39-4  40-1

  41-2  42-3  43-1  44-4  45-3  46-1  47-1  48-1  49-3  50-2

  51-4  52-1  53-3  54-3  55-1  56-2  57-2   58-1  59-1  60-1

  61-2  62-4  63-1  64-2  65-2  66-1  67-2  68-1  69-3  70-2

  71-3  72-1  73-3  74-1  75-1  76-2   77-1 78-3  79-4  80-1

  81-4  82-1  83-3  84-4  85-3  86-4  87-2  88-3  89-2 90-3

  91-2  92-1  93-2 94-3 95-3   

ððððð
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**òÀZZEwƒ@*ìX (Calico) ~H“ Book Binding �

¹Y@*ìX (Ginning) gzðÃZkÆœVÐe{™äÆ¿ÃgzðÆ´áïÜ �

I&Ó½5å EYEH{~(,}eä6,ZzãÅ»“ÅYCìX �

¹Y@*ìX (Golden Fibre) 2$ÍÆŠJÐÃ̄~ŠJ§ �

g6ŠZg7Š}�X Flex Zzg Hemp �

g1ÔZzyÔÎ]Ô2$Íz){7ŠzVZzgYâgzVÐqÝƒD�XZ¹ŠgCg8ë�X �

z{g8XÃë6ðâŠzVÐ»g™D�Z¹¡¦g8ë�X �

gKgKŠJ§ú‚½VÃg8¹Y@*ìX �

¹Y@*ìX Spinning g3VÐŠJ§¯äÆ¿Ã �

',¹™äc*Š4™äÀzVÃ“WÆnZEwHY@*ìX �

¡¦ŠJÐƒD�X (Acrylic) R,gÔ**ðÑyZ™Z8 (Rayon) gc*y (Linen) 0*«Ôàá �

gzðÅ̀ic*Š{F,¬ŠwW!*ŠÔ&Ó½5å EYEH{ÔZzgŠvË:ÆZHq~ZÇðYCìX �

¬xîg6,g&¾æG
Y

H~i�V~gzðÆ7Š}ZÇñYD�X �

g8Ð¶ŠJÐÃ¢o¯äcŠzgŠ*~$¹Ðö
G

Zzgl/»ZEwƒ@*åX �

z{§iTÆfg=g8ÐŠJ§¯c*Y@*ìÎ]»Úë�X �

¹Y@*ìX (Weaving) ŠzWh}Zzg9}ŠJÍVÃW:~F,KMŠ}™ÀZ»g™äÆ¿ÃàC �

âY~Ze^C»‚½ZyegÖ!5½èGEÂlä!*glƒä6,:1kzZáÀ}Ã»gHX 1823 �

ÃŠgc*ÄHX (Ploy Vinyl Chloride) Æ»g~Ænz®zZsd-.è GE**ò‚0ZVä0*àzbb³gZà Flexy �

0*=Ãðz@Ð»gHY@*ìX �

Zq-gzðÆÕ@Ð½ã0*õÎ¢aŠJ§¯c*YYìX �

øg~gc*„Ë:~7_-Ô**gZíùÔ¢zZwÔu~Ï~ÀzVÅ×ñ�Š�X �

¾¿¿¿À

gKgKŠJ§ú‚½VÃ¹Y@*ìX X1

~̄ŠJ§ (4) Hemp (3) ŠJ§ (2) g6 (1)

ZkI~gzðÅ»“(,}eä6,ÅYCìX X2

gógi+~ (4) &Ó½5å EYEH{ (3) zgø (2) ™*ô (1)

~tÀZZEwƒ@*ìX Book Binding X3

R,ðA (4) H“ (3) Î] (2) g1 (1)
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g3VÐŠJ§¯äÆ¿Ã¹Y@*ìX X4

Lenin (4) Weaving (3) Spinning (2) Ginning (1)

¹Y@*ìX (Golden Fibre) ZkÐqÝƒäzZáŠJ§Ã̄~ŠJ§ X5

Zzy (4) 2$Í (3) gzð (2) g1 (1)

z{g8XÃ6ðâŠzVÐ»gGYD�X X6

ŠJÐ (4) ~̄g8 (3) µ¦g8 (2) ŠgCg8 (1)

0*«àágc*yR,A**ðÑyz){VB�X X7

ŠJÐ (4) ~̄ŠJÐ (3) ¡¦ŠJÐ (2) ŠgCŠJÐ (1)

gzðÅaZzZg¬xîg6,Zkè~ƒCìX X8

Ñwè (4) g&¾æG
Y

H~ (3) »àè (2) g"5Ðö GG (1)

ŠzWh}Zzg9}ŠJÍVÃW:~F,KMŠ}™ÀZ»gHY@*ìX X9

Lenin (4) Weaving (3) Spining (2) Ginning (1)

  

 ANSWERS    1-1   2-3   3-3    4-2   5-3   6-2   7-2    8-3   9-3

XXXX³³³³ZZZZ********]]]]ÅÅÅÅŠŠŠŠ****XXXXwwww»»»»]]]] 14

XNÂxX[ÂxX"3©5Ðö
GEG

GÂxXZyZYÂxX¡ÂxXÂ6~ÂxX  �~ÂxZzgZkÆZdw
ZK̈yÆ-Z¡IYXZK̈y~¡Í-ö

GGFgc*VXZ’Zð?ZæZŠXYâgzVÅçÙZÌXZ‚ÛZöñ¨yX
\)½5éG]Xg1‚i~

/////

Þi6,»ƒ@*ì Anus **àúgZ3�;a~æŠ™@*ìÔŠ‚ÐÑzqƒ@*ìN**àÔZzg :X Alimentary canal �

1¹²A§õ XE~ñ�ŠƒD��°[»Z(ÛZi™D�X °!¼zŠ:X Salivary glands �

ñYw•:XN**à~ñ`Üw•zZµƒCìTÆfg=½ZWÐÅ‚ Peristaltic Movement �

~w•™CìX
Zâñ9X»g1;àg�ÃÂhäzZÑ{%{ Amylase �

6,¿™@*ìX Carbohydrates ‹AX°[~ñ�Š{%{ Ptyalin �

~ps™@*ìX Amion acids ÃÂh™ Proteins 
"54jè FGFEXz{{%{� Pepsin �

ÝkX4̂k½Z�n}ÐgKW-$~ŠZ4ƒCìX Chyme �
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¬Ü{Xz{X�Zq-gziyc*gZ5Æ¤/Šñ�Šƒ@*ìX Sphincter �

;LXŸ~½ZÆZ+Cå
E

EEZ[Ænë{‚Ó]ÃÂh™‚Š{‚Ó]~ps™ä»¿X Digestion �

Å5Ò0î EEXØú��õgk»Z(ÛZi™@*ìX Pancreas �

�;a~æŠ™D�X Bio-Catalysts {%}X Enzymes �

Z&½o-ö
EYIG

Z¸gXgKW-$~ZiúQ¸g;t+ö
E

½ZÃ_.[™D�X Villi �

1$gkX®Æfg)Z(ÛZiƒäzZÑgk�lçVÃ
\A+ö
I

F,ØV~ps™@*ìX Bile Juice �

ÑðmX{%{�lçVÃÂh@*ìX Lipase �

l!X¿;L~t
\A+ö
I

F,ØVZzgeZw~psƒCìX Fat �

®XZq-(,Zucâb¼zŠ~��_ÅŠZNY+$ƒ@*ìX Liver �

è{‚i~X¿;LlçVÅ‚Š{%·]~p~Ã¹Y@*ìX Emulsification �

¾¿¿¿À

0*p%©Zq-‚w~½âZ&+}ŠîìX X1

200 (4) 400 (3) 600 (2) 300 (1)

ñwVÃW`Ð½ã‚wIyw¯c*ŠHX X2

‚wI 8000 (4) ‚wI 4000 (3) ‚wI 6000 (2) ‚wI 7000 (1)

øg~gc*„~gziW:½ã™zhZ&+zVÅaZöƒCìX X3

™zh 3.5 (4) ™zh 1.2 (3) ™zh 4 (2) ™zh 2 (1)

øg}o~t%#V=w¬xìX X4

Broilers (4) 2 Zzg 1 (3) The Rhode Island (2) (Leghorn) >;gy (1)

–-VÅt±5ìÖZgZzgg§Zzyc¹�gìX X5

>;gy (4) 2 Zzg 1 (3) Meroni (2) ZùgZ Angora (1)

»gZÀ±Åƒ,ZkÆn�g�X Karakul X6

Í“ (4) Zzy (3) lZ (2) ŠzŠ| (1)

LLÃgi+sóó±Åƒ»mZkoÐìX Corridale X7

yz*y (4) u (3) ZÜ (2) Ei~C (1)

�Yâgv÷3D�z{ZK½ZÃZyŠZÕVÐçD�X X8

ÃðÌ7 (4) 2 Zzg 1 (3) ÔŠZ-$ (2) ZŒŠZ-$ (1)

ÈÆtŠZ-$¢oƒD�X X9

ÔŠZ-$ (4) ZŒŠZ-$ (3) ŠZh| (2) }ŠZ-$ (1)
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Zq-WC$�eZexÆnÍ²Aªî XEÆ!*NY+$0*ðYCì¹Y@*ìX X10

Å5Ò0î EE (4) n{ (3) ® (2) ¤/Š{ (1)

n~gk~0*ñYäzZá{%} X11

R,&4jè GFE (4) 2 Zzg 1 (3) à*.çGFE (2)
"54jè FGFE (1)

W„gk~0*ñYäzZÑF,˜ X12

Acetic Acid (4) ;àgz³guF,˜ (3) ËguF,˜ (2) **>uF,˜ (1)

ìX (Chyme) Ýk X13

yZ[Åƒð½Z (4) %åðƒð½Z (3) )Ç”{½Z (2) bz~îg6,Ç”{½Z (1)

z{NgkT~Ãð{%{70*c*Y@*ìX X14

°[ (4) õgk (3) W„gk (2) 1$gk (1)

ú**àƒCìX 'U' X15

Ø (4) Å5Ò0î EE (3) Zzñ‚~ (2) Z@ (1)

Z¶úiZh+}��gCW-$ÅZ0+gzãŠ-Zg~0*ñYD�X X16

!*ªC� (4) Z@ (3) J²Aªî XE
(2) (Villi zà) (1)

Z@T£x6,(,~W-$ÐQìz;VZq-Ziú‚|#0*ðYCìTÃ¹Y@*ìX X17

Å5Ò0î EE (4) iZZ+{ (3) ´4-ô
EH

(2) eZex (1)

õgk~tic*Š{lZg~0*c*Y@*ìX X18

ÃðÌ7 (4) Îe*Ã4 (3) Îe* (2) !*ð»g1,M (1)

°[~t{%}0*ñYD�X X19

Zzgàm Pepsin
"54jè FGFE (4) 2 Zzg 1 (3) (Ptyalin ‹A) (2) Za9 (1)

Zzñ‚~~qŠn{˜V•ìz;V6,Zq-™õ̂·0*c*Y@*ì&¹Y@*ìX X20

tÓx (4) &Òšð Ex (3) eZex (2) qŠ¬Ü{ (1)

lçVÃå6,Ç™EZÑ{%{X X21

tÓx (4) Za9 (3) âÅ2.çHGE (2) Î™m, (1)

‰ÃiÔ
\A+ö
I

F,ÚZzg6,z”Å»g0eZðW‚àZzg0*ã~‰»¿B@*ìX X22

ŠzgZypy (4) ;L (3) ZyZ` (2) w (1)

ÆŠzgZyZkÅ¢zg]ƒCìX (Combustion) Z�Zt X23

ÃðÌ7 (4) 2 Zzg 1 (3) ÂZ**ð (2) Wx (1)

z{³Z**]X~;L»¿7Í/õ E
GÆ!*CÙZx0*@*ìX X24

Amphibian (4) 2 Zzg 1(3) wÐizy³Z**] Metazoan Animals (2) 6,zIiz÷ (1)

NÂx~{%{»Z(ÛZiZkÐƒ@*ìX X25

tÓx (4) ¬ï (3) u¡úV (2) ¼zŠ~úV (1)
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Ð%ZŠZkgzZV»Zg‚iìX PH X26

ÜgzZV (4) Îe*gzZV (3) ³gZàgzZV (2) ;àgzXgzZV (1)

      ANSWERS

1-1 2-2 3-3 4-3 5-1 6-2 7-1 8-2 9-1 10-3

11-3 12-3 13-1 14-1 15-2 16-1 17-3 18-1 19-3 20-1  

21-3 22-1 23-1 24-2 25-1 26-1

ë�½ZZEw™D�Zk~»g1;àg�6,z”lÒVzN*ðZzg¤]ñ�ŠƒD�qëÑiòZbZYë�X �

…]VZzgF,»g-VÐÌ0*ãqÝƒ@*ìX �

ÔlÒVÔzN*ðZzg¤]z){oƒlZg~ñ�ŠƒVÂZÐáZiy½Z¹Y@*ì »g1;àg� z{½ZT~6,z” �

½ZðZâY~CÙnÆZbZYñ�ŠƒD�1ZyZbZYÅlZgCÙ—~ZƒCìX �

øg}ŸÃÂZ**ð½™C�X »g1;àg� �

6,z9øg}ŸÅ›zúcçzyƒC�X �

lÒV(,~®ZŠ~ŸÃÂZ**ðÃ½™ä~ZëgzwZŠZ™D�X �

zN*ðøg}ŸÃ¾lZg~¢zg]ƒCìX �

‚wÍt6,î]GZzgt‚0ZV»m(ÛZ÷ÐåX 170 ßZi"2.ç JGJW`Ð �

âYJ-ßZi"2.ç JGJä́t6,î]XX 1793 âY@*1743 �

»ZEwHY@*ìX�¶K3ÐÓk~WäÆˆ�Z8c*({ƒY@*ì (Iodine) ¶K3ÅYõÆŠzgZyWÇe+ �

Æ²wÃZEwHY@* (NaoH) Îe*;àgzW‚à 10% »6,Ü»²wZzg 2% 6,z”Åñ�ŠÏ»Ø`äc �

ìXTÅzzÐ6,z”uqâbc*¶g8-~psƒY@*ìX �

¬xîg6,½ZðZâY‰ezw~¶K3ÅlZgic*Š{ƒCìX �

ÅlZgic*Š{ƒCìX (Fats) %~lçV �

Í“ZzgŠzŠ|~6,z”ÅlZgic*Š{0*ðYCìX �

½Zðg8Ì½ZÆ„bƒD�ZzgtZF,»g-VZzg]V~0*ñYD�X �

ÃgzÇìX (Indigestion) g8ŠZg½ZH �

g8ŠZg½ZðZbZYÅVwÔF,ZðÔ(£45å EGEH~Ô®ZšƒZg@*ßz){�X �

g8ŠZg½ZðZbZY½ZÃWÕV~W‚ãÐ*Zgä~æŠÇgƒCìZzgHÐÌXC�X �

]VZzgF,»g-VÃ%Ýƒñ3äÐ¬Z¹#Æ0*ãÐZh§bŠð¢8e’@*��Z]¿ZŠzc*]Ð �

t0*uƒYNX
PV‰"5é FFðÔÂLÔ**g�ÔF,1iz){ZzgF,»g-V‰Ô¾~ÔF,ZðZzgWßz){~0*ãÅlZgic*Š{ƒCìX �
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0*ã½ZÃ;
t+ö
E

**à~7‚ãw•™ä~æŠŠêìZzg‚B„‚BtŸÅ§CZdw~Ìçzyƒ@*ìX �

½ZðZâYÃic*Š{Z!*%²ÐZzg!*g!*g¤/x™ä6,Zy~ñ�Š½ZðZbZYŸùƒYD�X �

F,»g-VÃ»^™ŠðäÐZy~ñ�Škc*]ZzgzN*ðŸùƒYD�X �

Ë´ºÆßÍVÅ½Zð¬ŠÂV»Z®gz;VÅW[zƒZ�d$ZzggÌzgzZ`6,ƒ@*ìX �

ÐSirisine and Fibroinª(Protiens) g1ÆÀ}»ÑgzZg3VÃZLZ§Zs”ì�ŠznÆ6,z” �

¶ƒD�X
¹Y@*ìX Reeling ¸¸yÐg1Æg3VÃqÝ™äÆ¿Ã �

Æfg=HY@*ìX Reelers and twister t»xZq-ºmá �

Zzg!*ÚtegægZ`g1ÆQzVÆŠzg§]~x@{HYYìX (Pupa) Z&+}ÔÑgzZÔk0* �

³Zãg8ŠgCg8ƒD�X �

B@*ì Scouding ¹Y@*ìXÌÃ™s™ä»§i Shearing ÃïÜ (Fleece) ƒÆ¢Ð.Þc*Ì �

³Zãg3V~6,z”ƒD�Zzg7ŠzVÆg3V~¶K3ƒ@*ìX �

ZùgZ–~Æ!*w3,xƒD�ZyÐFnÆÀ}¯ñYD�X‰�áwZzgÎ>z){X �

B@*ìX Scouding Ã™s™ä»§i (Fleece) Ì �

I[~Zk,ZyÐÑzqƒZX 6000 YWU*gŠ`ÆØZBÆ_.yzV~ZzãƒÃ0*%»çn½ã �

‚wIÑzqƒZX 2000-3000 ZzyÃ0™À}»g™ä»¿ �

QZz[ÅzzÐZzyÅMlZgÅaZzZgƒðZzgW7´ZzguZk~ƒÐWÐ�X �

7ŠzVÆ!{Îg`ÅgzÝ~0*ãZzg»g0eZðW‚àÃZEw™äc‰ÃiÔc*¶K3»g™D�Zk¿ÃÃ¦ �

¹Y@*ìX (Photosynthesins) F,I
¹Y@*ìX (Autotrophs) Z,Y0+Zg�ZK½ZW\»g™D�Z¹pŠ́ð �

Ë£x6,7Š}Šø7[:ƒVÂâCÙm@*]Zy7ŠzVÆ”VÃŠø7[£xÐqÝ™Æôp™D�Zk§iÃ �

¹Y@*ìX Herbarium ¬xîg6, �

Mircronutrients 7ŠzVÃ¾lZg~**>zXÔ7N*ôZzgÃg̀gkz){‰ÁÜÌŠg»gƒD�qëpgŠkc*] �

ë�X
ñ�ŠƒD�X (Nodules) {0+ZyÐmgppzZá7ŠzVÅazV~Çµ (Leguminous) ’í �

npgY0+Zgv}Œ**xCâŠzV6,0*ñYD�X �

�Z]pg7Š}**>zXÅ¶Ã7gZ™äc�Z]ÃMU�X �

z{ZâY�½ZÅ»g~Æn¢zg~�Z¹ZbZñF,0Ì¹Y@*ìX �

Èe1V~ñ�Š»g”{½Z‰Ã®g7-Ô<z){ÆZbZñF,0ÌZy6,sƒñƒD�X �
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ë½ZðZâY¬xîg6,F,»g-VÔ]VÔZ&+}ŠzŠ|ZzgYâgzVÆÍ“ÐqÝ™D�X �

ë7ŠzVÆZ”V‰êVÔazVÔœVZzg]VÃ�g½ZZEw™D�X �

øg~gc*„'Z5ðZzgñŠqÑ]ÆZ±gÐŠJyÅ»“c¹„ñizVìX �

gZ1y~ezwÐic*Š{hÔ!*̀{Zzg[Vic*Š{aZƒ@*ìX �

ZeàezwZzgŠZwÅÂ™Æ¸\Æfg=ŹðYCìX �

'×}ŠZg½Z»Z®gZbZñF,0ÌÔ+ZyÆ§jZzgøg~�R¬ŠÂV6,ŠZgzæZgìX �

ñ�Šƒ@*ìX "C" QR,~zN*ð �

»§iZCc*Y@*ìX Smoking ‚́´̧V~TÃôpgppc �

YxZzgŠv]VÆgkÃ]Æfg=ôpg3Y@*ìX �

Z!*ÜÔ¸\ŠbÔPz){½ZÃ»g™äÆZ§j�X �

ñi~7N*ôÅzZ(ÛlZgñ�ŠƒCìX �

…ZFg-VÐX@*ìX Antioxidants \i~ñ�Š �

Ñ~»g1;àg̀ÅzZ(ÛlZgñ�ŠƒCìX �

¹Y@*ì (Vegetable Carving) F,»g-VÆfg=ZnÆem,ZMZzgergc™D�TÃF,»g~»î �

7777ŠŠŠŠzzzzVVVVÆÆÆÆzzzz{{{{{{{{qqqqëëëë½½½½ZZZZÆÆÆÆîîîîgggg6666,,,,ZZZZEEEEwwww™™™™DDDD����
Ÿ¶Ky7Š}»**xz{{&ë3D�Ÿ¶Ky7Š}»**xz{{&ë3D�

í Ã
(�-.ç
G

G 8 � kH 1

í 0*´ 9 ™VåƒZV Wx 2

VÔYw ñi 10 Õ@ [V 3

� Wß 11 Õ@ ezw 4

í ØÍÌ 12 Yw YwÍÌ 5

í 0*´ 13 a ñà 6

V ® 14 a Ç̀ 7

ìíííî

ñi~tzZ(ÛlZg~0*ðYCìX X1

âÅ5åEH* (4) 7N*® (3)
!5»4o-ê G

YEIG (2) ß; (1)

QR,~tzN*ð0*c*Y@*ìX X2

K (4) D (3) C (2) A (1)
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z{ZâY�½ZÅ»g~~ZEwƒD�X X3

ß; (4) nã# (3) zN*ð (2) ZbZñF,0Ì (1)

øg~gc*„'Z5ðZzgñŠqÑ]ÆÒpÐZkÆnñizVìX X4

!*gà (4) ezw (3) �Zg (2) [V (1)

‚́´̧V~TÃôp™äct§iZ(gHY@*ìX X5

P (4) ¸\Šb (3) Smoking (2) Z!*Ü (1)

        ANSWERS

             1-3   2-2   3-1  4-3    5-2 

¾¿¿¿À

¹Y@*ìX (Herbivores) z{Yâg�½ZcÜs7ŠzV6,Z®g™D�Z¹m]pg �

¹Y@*ìX (Carnivores) Z,Yâg�½ZÆnŠzu}YâgzV6,Z®g™D�Z¹Í“pg �

¹Y@*ìX (Omnivores) Z,Yâg�½ZÆn7ŠzVZzgYâgzVŠzâV6,«ƒD�Z¹!pg �

Yâg1Ôwg]Ôú7Ô'×{Zzgg**Ü2]»ZEw½ZÃqÝ™äÆŠzgZy™D�X �

¢|ZKwgCf»ic*Š{ZEw™@*ìX �

Æegic*Š{F,ZK��f»ic*Š{Ðic*Š{ZEw™@*ìX �

g…zZáYâgc*¬î6ZK½ZÃfZBÅãCŠ6,É™D�X �

Zq-QZì�Ë@*Ñ[~QzVÃ„�g½ZZEw™@*ìZzgz{0*ã~ËZƒäzZàZygKØzV Pond skater �

ÃCk™@*ì�ËŠzu}Q}ÅƒC�Zzgz{7‚ãtZ0+Zi{Ì™©8ì�DgZkÐXŠzg~6,ìX
�u½ZÃi!*yÆfg=‡1~™ÆøY@*ìX �

Z6,0+zVÅaTZnÅ½ZÃ3ä~ZEwƒCìX �

Å¢oZzgÑµaõƒCì�ŠZ-$ÅYw~|QzVchzVZzgw4V»Dg (Wood Pecker) ÎYhZ �

™ä~æŠŠîìX
‡Åaõ»°DƒCì�ŠVÆñä~æŠŠîìX �

îðÅaõIŠZgƒCì�]VZzgñ8-̂z){ÃÂhä~æŠÇgƒCìX �

Åaõ¡ZzgÑÑƒCì�YßVÐgka•~æŠŠîìX Humming bird �

¹Y@*ìX (Natural Scavengers) ¢|ZzgÃzVÃŠgC{™z[ �
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Ã}Zzg¢|¬xîg6,7~‹ZgZzg%Š{YâgzVz){Ã�g½ZZEw™D�X �

�uÅi!*y
8-B-ö
FFFFƒCìTÅzzÐ½ZZkÐòYCìX �

™D�X (Rumination) ÇñåZz.$z){›à �

»ÑgzZ¹ic*Š{lZg~½ZZEw™@*ìXpZ#t!*ÚƒY@*ìÂZÐ3äÅ (Crane Fly) ™+#ð �

¢zg]7ƒCX
TZzg}ÆŠZ-$½ZÃçäc*0*ãÅW~æŠÇg7ƒDÉtŠZ-$0*ãÐ½ZqÝ™äÆn�g7»x™D� �

¹Y@*ìX (Nocturnals) ÇÔgŠã81¹Ðö FFaìQÅð OÆegZzg6,zZäz){Ã. �

z{gZ3ìTÆfg=½ZZq-YâgÐŠzu}Yâg~Zq-iîÅ§bvƒCì (Food Chain) ½Zðgî �

Zzgic*Š{F,½ZðiîzVÅZ’Zð7ŠzVÐÑzqƒ™¬xîg6,m]pgzV6,»ƒCìX
½ZðiîŠg]~Z�-VÆ!*bZ®gÃªCÙ™CìX �

YâgzVÃãCŠ~îg6,b¤/zƒV~„HŠHìªV”6,0+}MV)L�¬î6Zzgg…zZáYâgX �

gLìX (Sedentary) Zq-Z(Yâg��ZKåŠzg§]~Üs} (Sponge) Z@ �

TÓxYâgzVÆ£¨�#Ö~ƒÐ(,~ƒCìX Blue Whale �

ÅƒCìX 20-30 HZzgÑmð 110-160 ZzŠ~zdT»ziy½ã �ç

‚wƒCìX 12-17 èÅ/c*²@§]½ã �

ƒCìX (Pneumatic Bones) 6,0+zVÅAc*VÅ? �

Zzg·%rz){Zh7MhX Emu P6,0+}‰E+ �

0*c*Y@*ìX (Vertebral Column) L�ŠZgY0+ZgzV~gl,|ÅA~ �

¯™i0+Ï*ZgD�X (Colonies) ;¶ZzgwDCVz){»ß* �

=Zi}Åig&~Ã(,Jä~æŠŠêìX �

a•ÆnZCÎ&+ZEw™CìX (Nectar) µYßVÐß �

Ã¬xîg6,'×ŠzgÔ3„ÔâŠ{Zzg3,a4V~„HYYìX (Ants) aDCV �

»ZEw™D�X (Pesticides) Zzg̀Z�¿ZŠzc*] (Insecticides) ë”VÆDÆnQZâgZZŠzc*] �

~ƒÐ¬Yâg»Zg»YƒZåX Precambium era bÎ
‚wI �

ÆŠgxyģ0*c*Y@*ìX (Transpiration) 7ŠzV~"3©5Ðö
GEG

GÂxZzg¿uc*y �

Æfg=_.[™D�X (Osmosis) 7Š}i}ÃazVÐ¿zß` �

‡‡‡‡‡
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ZEÑ] 7Š}»z 7Š}»**x º‚]
Uc*ggÅŠzZ Yw Cinchona Officinalis �** Ã2  X1

�Z]¿ í Nicotiana tobacum ÔÃ æ”  X2

ŠgŠÐWgZxÆn V Papaver somniferum âg@  X3

‚,$Æ»U6, a Rauwolfia serpentina g^6  X4

%œ/~¡Âx~LaZ Õ@ Coffea arabica »°»7ŠZ µ3¨4è GEGE  X5

™äÆn
Antiseptic Õ@ÔYwÔí Azadirachta indica 4»7ŠZ ')4è

E
EE  X6

"ƒÙ í Erythroxylon coca ÃW  X7

Z¡[6,ZW,Z0+ZiƒCì VÔYw Datura stramonium XZj7ßâM 8

(Sedative) (Scopolomine)

Z,Y0+Zg�7ŠzVZzgYâgzVŠzâVÃ�g½ZZEw™D�X X1

. (4) m]pg (3) !pg (2) Í“pg (1)

tYâg›à™@*ìX X2

Â (4) %© (3) Zz.$ (2) © (1)

ìX (Nocturnal) tYâg. X3

–~ (4) %© (3) Ç (2) Zz.$ (1)

tYâgi!*yÃ½ZÆqÝ™ä~æŠ©8ìX X4

è (4)
81¹Ðö FF (3) mc* (2) î¤ (1)

ZkYâgÆŠZ-$0*ãÃ7™ä~æŠŠï�X X5

î¤ (4) yÍl (3) } (2) %© (1)

Z¹ŠgC{™z[¹Y@*ìX X6

Humming bird (4) } (3) ÃZ (2) ÎYhZ (1)

ÆegZkfÃ¹ic*Š{ZEw™@*ìX X7

ÎØ (4) �� (3) ¢~ (2) wgC (1)

0*ã~QzVÅw•Ð“WzZàØzVÃtQZCk™@*ìZzgZy»Dg™@*ìX X8

Pond Skater (4) zd (3) Aphids (2) T (1)
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wDCVßúqÆnZq-QZÃgBb�X X9

Pond Skater (4)   Dragonfly (3) Aphids (2) T (1)

       ANSWERS

         1-2   2-2   3-2   4-3   5-2   6-2   7-3   8-4   9-2   

•–––˜

øg}Ÿ~w•W]ZzgA-VÅæŠÐƒCìX �

¹Y@*ìX (Vertebrae) z{gKgKAc*V�Zq-Šzu}Ðï™gl,|ÅA~¯C�XZ¹L{ �

*gCìX (Spinal Cord) gl,|ÅA~Æz‰Ð£¦ezg �

6,0+zVÅAc*VÃ?ZzgÑƒCìX �

W]ÃA-VÐ�hD�X (Tendons) zF, �

Zq-A~ÃŠzu~A~Ð�hD�X (Ligaments) g!*o �

Zz6,~„}ZzgÅ7,~ÆŠgxyñ�Š�h)Ãuƒ@*ìX �

ZnÆZdwÃZxŠ¶cøg}Ÿ~ZnÆA-VÆ�h0*ñYD�‰awú�hÔtz\!ú�h �

˜tzZÑ�hz){X
¹Y@*ìX (Fixed Joint) −„}ÅA~Å7,~Ða~ƒðƒCìTÅ)Ãu�h �

¹ (Shoulder Blade) »0+ñÅA~Z½~ƒðƒCìZzgZkÆÔz~�A~ƒCìZkÃ�áäÅA~ �

Y@*ìX
´V»°&×~ƒðqª~ƒC�XtJgÅA~Zzggl,|ÅA~ÃZq-Šzu}Ð�h™Zq-DúzÃúŠî� �

ë�X Ribcage që
ik,,z~0*ñYäzZáL}W:~ 9 L}ƒD�ZzgP²@ˆ] 33 èpZgaÅgl,|ÅA~~ �

pzZuA~¯D�X
¹Y@*ìX (Pelvic Girdle) #Æ−{~ŸÆŠzâVY+$7V̂ÅAc*Vñ�ŠƒC�XÃ¬ã=ÍZ �

ÐµƒCì�Zq-3,xZzgEZgA~ƒCìX (Cartilage) »yZzg**u]Zs �

(Spinal Cord) Zzg£ðezg (Vevtebrae) »ŠgxãzL} (Sternum) BÅA~ (Ribs) 
ÅA~ �

Ð¯ƒZƒ@*ìX (Cartilage) »Šgxãz“¸ç
EEzs

Š̃ZLczVÅØŠZgw•ÅzzÐW×W×w•™@*ìX �

ééééé
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z{gKgKAc*V�Zq-Šzu}Ðï™gl,|ÅAc*V¯C�X X1

“¸ç
EEzs (4) L{ (3) g6 (2) zF, (1)

èpZgaÅgl,|ÅA-VÅ®ZŠƒCìX X2

32 (4) 44 (3) 33 (2) 22 (1)

3,xZzgEZgA~T**uZzg»yµƒC�X X3

L{ (4) “¸ç
EEzs (3) zF, (2) g6 (1)

tZq-A~ÃŠzu}A~Ð�hCìX X4

g6 (4) “¸ç
EEzs (3) zF, (2) g!*o (1)

tW]ÃA-VÐ�hD�X X5

L{ (4) “¸ç
EEzs (3) g!*o (2) zF, (1)

ZyYâgzVÅAc*VÅ?ZzgÑƒC�X X6

¬î6 (4) 6,0+} (3) �u (2) T (1)

#Æ−{~ŸÆŠzâVY+$7V̂ÅAc*VBC�X X7

Sternum (4) Pelvic Girdle (3) Pectoral Girdle (2) “¸ç
EEzs (1)

gl,|ÅA~ÆŠgxyÐt*gCìX X8

"3«ç EGEZy (4) EgZy (3) g6 (2) £¦ezg (1)

        ANSWERS

          1-3   2-2   3-3   4-1  5-1  6-3   7-3   8-1

•–––˜

ŸÐ**»g{âŠzV»{g`™ä»¿ZyZ`B@*ìX �

¹Y@*ìX (Oviparous) Z,6,0+}Zzg³Z**]�Z&+}Šï�Z¹úiZ �

¹Y@*ìX (Vivi parous) z{Yâg�aaZ™D�Z¹îZ �

Z,Y0+Zgqë‚Š{WçÐ7ŠNMhZ¹yŠ|Y0+Zg¹Y@*ìX �

¹Y@*ìX (Microscope) Z(W!XÅæŠÐëyŠ|Z�x‰"5¿.ç EGHc*c*zZ],kz){ÃŠNMh�ZÐyŠÎ �

ë‚÷heÆŠzgZy�WxqÝ™D�z{py~ñ�Šå‰0Ðï™7Š}Ÿ~ÕìX �

¹Y@*ìX (Inspiration) Z#‚÷he6,!*CÙ~ƒZŸÆZ0+gŠZ4ƒCìÂZkÃŠxÉ �

¹Y@*ìX (Expiration) ‚÷ghä6,Z0+gÅƒZ!*CÙ{g`ƒäÆ¿ÃŠx',Zg~ �

7Š}Zzg³Z**]L6,gŠ¿ÃªCÙ™D�X �
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7»å E
Y÷Pg1k**òyz*ã‚½ZVäec*�7ŠzV~ÌYyñ�ŠƒCìX �

7Š}Îg`ÅgzÝZzgŠgzwZg]~p~6,gŠ¿ªCÙ™D�X �

%ðz (2) ‚!z (1) pgŠÎÆŠz{ƒD� �

6,Œƒ@*ìX (Arm) Zzg!*iz (Base) ‡°{ (Body) Ÿ (Head) ‚!zu �

pgŠâö (Coarse Focus) ¯Vâö (Objective lens) x@ZC°3 Eye piece %ðz~ �

ZzgZnz){ñ�ŠƒD�X (Fine Focus) 

í0+gKgKŠJ§ú‚854è
EG

GƒC�X �

/////

ŸÐ**»g{âŠzVÃ{g`™ä»¿B@*ìX X1

»^~Âx (4) [Âx (3) ¿ZyZ` (2) ŠzgZypy (1)

%ÔwÔZyZ`Ôw•ÔL»gŠ¿ZzgaaZ™äÅ&¢AZy~0*ðYCìX X2

Ç~ (4) "Yy (3) Y0+Zg (2) ß (1)

!*CÙ~ƒZŸÆZ0+gŠZ4ƒäÆ¿Ã¹Y@*ìX X3

g»i (4) ’ñZ* (3) Šx',Zg~ (2) ŠxÉ (1)

Zk‚½ZVäec*�7ŠzV~ÌYyñ�ŠƒCìX X4

uÏz~gZð (4) œlPg1k (3) W"54k5é JEGH” (2) Z-Zy0*îÑî (1)

        ANSWERS

             1-2   2-2   3-1   4-3 

ððððð

ƒZ!*lwXZ(¿wT~ƒZ)Wx(zZ(ÛlZg~Šø7[ƒA$‰ÃiÆ‚Ó]I™̂»g0eZðW‚à �

Zzg0*ã~psƒD�TÆŠzgZy(,~lZg~ÂZ**ð»ZyZ`ƒ@*ìX
)ƒZ!*lwXZ(¿wT~ƒZ)Wx(Šø7[:ƒc*Šg»glZg~ñ�Š:ƒA$‰ÃiÆ‚Ó]I3� �

ZzgÁlZg~ÂZ**ð»ZyZ`ƒ@*ìX
Æ (Branchioles) �|{XÒ~ñ�Š.e$„gLgLƒZð¼V�#VÅ̂~^›40î IEGúV �

gZk6,ñ�ŠƒD�X
¹Y@*ìT~1VÐWäzZàƒZ*g (Wind pipe) 3,y{XtZq-**àú‚|#ìTÃ¬xîg6,ƒZð**à �

™Ò~ŠZ4ƒCìX
^›40î IEGX3,y{¬Y+$Šz**àú”V~„ƒ@*ì�ŠzâVÒ~T�ZyŠz**CVÃ̂›40î IEG¹Y@*ìX �
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^›40î IEG7Í/õ
E

GXCÙ̂›40î IEGÒ~'×h+gLgL**CV~„ƒ@*ì&^›40î IEG7Í/õ
E

G¹Y@*ìX �

','×âgXtZq-ẽ½èEúWCoxì�ƒZZzg½ZÅw•ÃZyÆ´gZ3Å§sNzw™@*ìZzgt½ZÃƒZð �

**à~ŠZ4ƒäÐgzÂìX
ÆŠz‚>V~ps (C3) Šz%Zi~‰0*@*ìX¬%µ~tczuF,˜ (C6) 0*Jzf$X‰Ãi»‚? �

ƒ@*ì��Zq-&»g0»%“ƒ@*ìZÏczuF,Ã̃czf$¹Y@*ìX
X(Photosynthesis) y~AwXZ(Aà¿T~ë{ZâYÅ@*;)»g~(ƒCìX}Mð@*; �

CRAwXZ(A~¿T~ë{%·]‚Š{ZâY~psƒD�}¿wX �

¿wXz{¿T~½Z‰ƒCƒTÅzzÐÂZ**ð»ZyZ`¿~W@*ìZkÆŠzgZyWxŸÆúV �

J-V™½ZÅ‰™äÐÂZ**ð»ZyZ`ƒ@*ìZzg»g0eZðW‚àŸÐ!*CÙ{g`ÅYCìX
‚»g0ñ�Šƒ@*ìÔZkÃƒZÅ¾lZg~ŠƒŠƒ}°ä 95@*85 egÃwXZq-({»g0Åµ—T~ �

6,qÝƒCìX
Z�ZtXZ(6ð¿T~ZâYWxÅñ�ŠÏ~Q�TÅzzÐwZg]ZzggzÝaZƒCìX �

XZ+ƒZT~ÐWxÃïwŠc*ŠHƒc*Z+ƒZT~Wxñ�Š:ƒX Vitiated Air �

¹Y@*ìX Chalky Acid Gas X»g0eZðW‚àÃZ’ZY~ Chalky Acid Gas �

eZ$«ç JEZxXZ+WC6,]�ÒZzgn{ÆŠgxyñ�ŠƒCìZzgt{mîg6,¿w~æŠŠîìX �

X¿w»z{%³T~ƒZc*0*ãY0+ZgÆ[Z¡IY~ŠZ4ƒCìX (Inhalation/Inspration) ŠxÉ �

X¿w»z{%³T~ƒZc*0*ãY0+ZgÆ[Z¡IYÐ!*CÙ{g`™Š~ (Exhalation/Exspiration) i9 �

YCìX
XZq-{mEZgZ

^©-Aö
EEE6,]�ÒÃergBbìX (Pleura) YÑÌt �

‚½V6,Œƒ@*ì��Z] (tubes) XZ(¿w�ŸzZg"ú (Tracheal Respiration)
¢}4-ö
G

GEw �

~ñ�ŠƒD�X
¢~wXZ(¿w�¢Æfg=Zx0*ñX}�uX �

XZ(¿w�¯Í-¡ç FHzVc*/xÅæŠÐZx0*@*ì}MVX (Branchial Respiration) /òw �

»²wXt²wWxÅñ�ŠÏ»ØÎäÆnZEwHY@*ìX Janus Green c*Diazine Green

¿wÐ%ZŠz{¿TÆŠzgZy½Z~ñ�ŠÈÆIUÐÂZ**ð»ZyZ`ƒ@*ìX �

ƒZÅ§b„ìX Fixed ßZ|ÆZ’ZðŠ!*]ÆŠzgZyZkäŒ�egÃwÃ°ä6,{g`ƒäzZà’ �

ßZ|äec*�™{ƒZð~ñ�Š—Ã`gkÆW~æŠŠîìX �

ßZ|ät¥xH�ëTƒZÃ{g`™D�z{aäÆ0*ãÃŠzŠ·¯ŠîìXZ#�ŠJ]Æ¤/x™ä6,{g` �

ƒäzZàƒZ»Zk6,ÃðZW,7ƒ@*X
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øg}ŸÆ[Âx~ƒZ»gZ3 �

py �|} ^›40î IEG3 ^›40î IEG 3,y{ 8-?ç
E
E{ &Òšð Ex ZÔ²Aªî XE ô      

Ò~F
gKgKƒZð¼VƒC��uVÆnŠ!~æŠŠî�q�|}¹Y@*ìX �

eZ$«ç JEZxZq-Z+WC6,]ì�ÒZzgn{ÆŠgxyñ�ŠƒCìX �

3,y{Zq-**àú‚|#ìTÃ¬xîg6,ƒZð**à¹Y@*ìT~1VÐWäzZàƒZ*g™Ò~ŠZ4ƒCìX �

3,y{¬Y+$Šz**àú”V~#$Y@*ìXÃ̂›40î IEGë�CÙ̂›40î IEGZq-Zq-µ}~ŠZ4ƒ@*ìX �

CÙ̂›40î IEGÒ~'×h+gLgL**CV~„ƒ@*ì&^›40î IEG7Í/õ
E

G¹Y@*ìX �

z{ẽ½èEúWCox�ƒZZzg½ZÅw•ÃZyǼgZ3Å§sNzw™@*ì','×âgB@*ìXZzgt½ZÃƒZð**à �

~ŠZ4ƒäÐgzÂìX
8-?ç

E
E{~ßCezgñ�ŠƒD��Zq-J1ztÅ̂»ƒ@*ìZzgƒZÒÆfg=ZyßCezg6,Ð*gCìÂZy �

~Zg¬laZƒ@*ìTÅzzÐWzZiaZƒCìX
ÆgK»Zq©™uX 160m2 Z¤/øg}Ò~ñ�ŠÓx�|zVÃ;Šc*YñÂt½ã �

WxÅzZ(ÛlZg~Šø7!6,Z¤/‰Ãi»‚?IÒƒZzgÂZ**ð»ZyZ¿̀~WñÂZ,¿Ã)ƒZ!*lw¹Y@*ìX �

Z¤/WxÅñ�ŠÏ~‰ÃiÅ‰zZµƒCìÂ‰Ãi»‚?¬%³~ŠzczuF,˜Æ‚>V~psƒ@*ìT �

Ã0*Jzf$Ì¹Y@*ìX
WxÅ°xñ�ŠÏc*ÁŠø7!6,Šzu}%µ~czuF,˜c*ÂZ#-Ÿ5é GGEwc*1<F,˜~psƒ@*ìZzg.e$„Á �

lZg~ÂZ**ð»ZyZ¿̀~W@*ìX
Adenosine Triphosphate Ð%ZŠ ATP �

úg~ÂZ**ð»ZyZ¿̀~W@*ìX 7200 Æ‚?Ð ATP CÙ �

W]~1<F,˜ÆaZƒäÐWCŠgŠaZƒ@*ìX �

¢}4-ö
G

GE[Âx�Z]‰ÇZzg)~z){~ñ�Šƒ@*ìX �

¢~[Âx�uÔ=Zz){~zZµƒ@*ìX �

�[ÂxZK̈yÔÈgz){~ñ�Šƒ@*ìX �

/ò[ÂxŠV~0*c*Y@*ìX �

Mð@*;Zq-y~Awì�7ŠzVÆ!ât~zZµƒ@*ìZ#�[¿3ÆÂZ6~zZµƒ@*ì / Ã¦F,I �

��Zq-CRAwìX
Mð@*;Æ¿Æfg=7Š}]Ô¶K3ZzgŠzu}»g1;àg�»g™D�X / Ã¦F,I �

Å̂~ ATP 3ÆÂZEV~ï~wZx0*@*ìXX˜V»g1;àg�Å‰¿~WCìZzgÂZ**ðWiZŠƒ™ �

Ì¹Y@*ìX (Power house of the cell) ôp™àYCìXZ=ÂZ6ÃÂZ**ð»y
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Mð@*;ÆWy~õÝ‰ÃiÔ0*ãZzgWx�X �

Mð@*;Æ¿ÃøDfs)zZ]ÐªCÙHY@*ìX / Ã¦ �

gzÝ
6CO2+12H2O C6H12O6+6H20+602

³gZ…

BD�X (Autotrophs) 7Š}pŠ́ð �

ƒ@*ìX (Chloroplast) Ã¦F,I»%œ/!ât �

Zq-»g1;àgf$ìX7ŠzVÅï~Š-ZgZkÐk&ìX Cellulose �

BCìX Grana !âtÅ‚!Z»×V �

Mð@*;ÆŠzgZyWx»ZyZ¿̀~W@*ìX �

»g1;àg�Zzg6,z9Æg8ƒD�X�¿;L~çzyƒD�ZzgHÃŠzg™D�X Roughages �

Fg~
ÄA.3ðGVÆ¶Æ!*)̄zZµƒCìX (Kwashiorkar) ÃZìg™ �

%Z…
ÄA.3ðGVZzg»g1;àg�Å¶ÅzzÐtFg~ÑhƒCìX �

»gƒCìX NADPH2 Zzg ATP ÔO2 Ã¦¬5]ÆZ!x6, �
ÄA.3ðGV6,ZW,Z0+Ziƒ@*ìX Trypsin Å5Ò0î EEÐ{g`ƒäzZÑ{%{ �

½Zåîg6,gKW-$~_.[ƒCìX �

ZÕãßZ|äWxÆ6ðS:]ÅzŸs#ÅX �

�is6,$k5Ðö GHäec*�ƒZZuV»Wö{ƒCìX �

‰Ãi»‚?Šz%Zi~‰0*@*ìZzgWy»gczuF,˜~psƒ@*ìX �

¹Y@*ìX (Pleura) ÒZq-EZg
^©-Aö

EEE6,]Ðe.ƒ@*ìTÃYÑÌt �

c*1<F,˜~psƒ@*ìX (Ethanol) WxÅ°xñ�ŠÏc*ÁŠø7!6,Šzu}%µ~czuF,Z̃#-Ÿ5é GGEw �

ZzgŠV~[¿¯Í-¡ç FHzVÆfg=ƒ@*ìX (Tadpole) ð}Ô̈²@îF �

»**xŠc*X (Blood Capillaries) âg+Ã
Å§Aö
E
EäpyÅgKgK**CVÃÄc*] �

BC�X (Veins) pyÅz{**1V�pyÃŸÆZ”VÐŠwÃàC�zgh+ �

BCìX (Arteries) pyÅz{**1VzpyÃŠwÐŸÆZ”VÃàC�Ñc*y �

¹Y@*ìX (Stethoscope) z{W!TÆfg=ŠwÅŠPÁÅeöÅYCìZkÃ!g.üZ»g �

**òŠz*VÐyZƒ@*ìX (Pericardium) Šw¤/Š¡Ó40î GEG �

BD�X (Ventricles) Zzg−Šz$Œ4è EGE (Auricles) ŠwÆeg{äƒD�Zz6,~ŠzZf+ �

(Inter Ventricular Septum) Zzg$Œ4è EGEÎ$Œ4-ö EGEÃÝ (Inter Auricular Septum) Zf+ÎZf´ÃÝ �
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Æfg=e{gLìX
Å¶ÅzzÐpyÆßƒä~@*íƒCìX K §& �

ÆŠgxyģ0*c*Y@*ìX (Transpiration) 7ŠzV~"3©5Ðö
GEG

GÂxZzg¿uc*y �

Æfg=_.[™D�X (Osmosis) 7Š}iF̂0*ãÃazVÐ¿zß` �

¹Y@* (Blood Pressure) ~(ìZÐpy»Š!*î (Blood Vessels) TŠ!*îÆ‚BpyŠñ~z¬îV �

ƒ@*ìX 120/80mm ìZzgZq-¡qZK̈yc***gïWŠò~py»Š!*î
¹Y@*ìX (Radical) Õ@Å"543ï

GEEGGÆŠzgZyÕ@Ðå3zZÑªzÃñw �

¹Y@*ìX (Phloems) 7ŠzV~0*ãZzgn*]Ãv™äzZà!*:VÃ8k0î EI
E �

Æz‰Ü»gHX (Open Heart Surgery) eZËegÖ4©1ºÿ
XEE

ä¡¦ŠwZzgÒÃ �

ÃZXŠHX (Artificial Dialysis Machine) z@YyÃsä¡¦eZ^ª �

6,ŒƒCì (Epithelial tissue) 1F̂ø~Zq-%̈!ñ�Šƒ@*ìTÅŠ-ZgzZu6,]zZàaÃgu¡!*Ä �

¹Y@*ìX (Podocytes) TÃ7ez‚!

¹Y@*ìX (Efferent Arteriole) %̈!Ðå3zZàÑc*7-Ã',W0+{Ñc*7- �

BCìX (Anti Coagulent) 6ð—�pyÆZ+A)é
E

EŠÃgzÇìâúZ+A)é
E

EŠ �

¹Y@*ìX (Bowman's Capsule) "3«ç EGEZy»\!úah}{Ã1F̂ø �

%zïZ�x0*ñYD�Xq¬°»3 12 @*9 B@*ìT~ (Medulla) ¤/Š}»Z0+zgãz£q �

¹Y@*ìX (Pelvis)

;gñyÅ¶ÅzzÐ%O[ÆlZg~ic*ŠCZzg!*g!*g%O[W**Zzg−c*%O[»W**ŠgZÝ! Vasopressin �

ÅzzÐƒ@*ìX (Diabetes insipidus) fc*û
BCìX (Respons) �Ø»âjw~ƒäzZàp~c*LÆÏ¿™äÅ&¢AgŠ¿ �

7ŠzV~ñ�Š;gñ÷ÃmC;gñ÷¹Y@*ìX �

¡ÂxÅ‚!zPCZ»ðìX (Neuron) ¡3 �

B@*ìX (Synapse) Šz¡úVÆŠgxyLgZ‚»£xçÞ �

%œ/~¡ÂxŠârZzg£¦ezg6,Œƒ@*ìX �

�h£¦ 31 Zzg (Cranial nerves) �h
 B§ö
GEE

Z¡[ 12 �hZ¡[ƒD�XZy~ 43
&B3Šö G¡Âx~ �

Z¡[ƒD�X
6,Š!*]ZxŠ�X (Phototropism) äMg83ï

E
GG Francis Darwin Zzg Charles Darwin �

¹Y@*ìX (Myelin Sheath) "3«ç EGEZy~"g�ÆZ§ZsZq-™õqb~Ýsñ�ŠƒCìTÃxÞÝs �

»ÃðŠ47ƒ@*X (Brain) ~Šâr (Reflex Action) Z[k¿ �
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»**xŠc*X (Chromatin) zZl¡Í-.5ë
E

GEYä%œ/{~ñ�ŠYwúzÃƒÐ¬™zxH �

BCìX (Parthenogenesis) âŠ{izZz»%!*gzg~Æt~%0***!*™{x] �

83Šö
E

G„ÆZ!x6,ŠzŠº7Í/õ E
G»gƒD�XX~™zñizéÅ®ZŠZyÆzZ−+Æ)z~ƒCìX �

¹Y@*ìX (Cytokinesis) 
+?ç
EEEâtÅ„Ã‚+»" �

¡¦mCZ�á®)»z{§iT~ñ−7Š}»Zq-z6,́ñ�ŠƒZÝ7Š}Ð»™̂e{™Æßè~1c*Y@* �

¹Y@*ìX}:†[X (Cutting) ìÂZq-67Š}~psƒ@*ìZkÃ̄»g~
¹Y@*ìX (Chorion) <Ã=Í}g#zZàÛzã6,]Ã} �

B@*ìX (Contraceptives) ÃðW!c*6ð—�ÜÃgzÂìâúÜc* �

ë�.e$gLpgŠ|dw3,izZZƒD�X �

~zZµƒ@*ìX (Fallopian tubes) ZK̈âV~!*gzg~»¿S8**CV �

‡‡‡‡‡

Zy~ßCezg0*ñYD�X X1

3,y{ (4) ZÔ²Aªî XE (3) &Òšð Ex (2)
8-?ç

E
E{ (1)

Ò~ƒZð2VÆõBD�X X2

ƒZð{n (4) ^›40î IEG (3) ^›40î IEG (2) �|} (1)

fs~Ã̈KÒy9ì? X3

Z#eZ$«ç JEZxi@*ìXœg~²Aªî XEÆw~ZŸ†ƒ@*ìX (1)

Z#eZ$«ç JEZxi@*ìXœg~²Aªî XEÆw~¶zZµƒCìX (2)

Z#eZ$«ç JEZx@lìXœg~²Aªî XEÆw~ZŸ†ƒ@*ìX (3)

Z#eZ$«ç JEZx@lìXœg~²Aªî XEÆw~¶zZµƒCìX (3)

¿wCR¿ìYè X4

Ã¦ÂZ**ð~p~zZµƒCì (2) ë{½Zð‚Ó]I3� (1)

ÂZ**ðfí{ÅYCì (4) 6ðÂZ**ðÅ@*;ƒCì (3)

py»å‰0v™@*ìX X5

WxZzg»g0eZðW‚à (4) Üs**>zX (3) Co2 Üs (2) ÜsWx (1)

z{‚|#�[w•~ZëgzwZxŠîìX X6

eZ$«ç JEZx (4) ñâ‚"3ï JGH (3) zgh+~�s (2) ','×âg (1)
8-?ç

E
E{ìX X7

^›40î IEG (4) ^›40î IEG3»Zz6,~z (3) Ò»z (2) 3,y{»z (1)
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z{‚|#�&Òšð Ex6,ẽ½èE»»xZxŠîìX X8

YÑÌt (4) /x (3) ','×âg (2) i!*y (1)

)~~ZkÅæŠÐw»¿Zx0*@*ìX X9

Ò (4) ¢{3ï
G

GE (3) ¢ (2)
¯Í-¡ç FH} (1)

¿w~Zk6ðâŠ}Å‰zZµƒCìX X10

l! (4) +ßi (3) ‰Ãi (2) ¶K3 (1)

ZkÅzzÐwZ�ZtÐZƒ@*ìX X11

Z%ÖV~wZg]»ZyZ` (2) Z’Z~ZâY»S (1)

ÀwZg]»Zq-‚BZyZ` (4) Z’ZY~WxÅŠø7! (3)

~Ã‘‚>VÅ®ZŠƒCìX ATP X12

5 (4) 4 (3) 3 (2) 2 (1)

âiZZ+a~¿wÅÑbgëgX X13

%û 40 (4) %û 25 (3) %û 32 (2) %û 20 (1)

Mð@*;ÆŠzgZy7ŠzV~fí{ÅYäzZàÂZ**ðqÝƒCìX X14

czf$ÅAsÐ (4) ÅAsÐ Co2 (3) Îg`ÅgzÝÐ (2) ‰ÃiÅ‰Ð (1)

      ANSWERS

           1-1     2-1     3-1     4-1    5-4    6-4    7-1

          8-2   9-3    10-2   11-2  12-2  13-2  14-2 

ééééé

Xn}ÅŠ-ZgzVÆºmúVÐ»gƒäzZÑ;gñy�Èu»Zˆk™Z@*ìX Ghrelin �

XtZq-;gñyì�ÈuÃŠ!*@*ìX Leptin �

™XfZHÆZˆkÐmg‚rìX Gustatory �

6ð
&B}ÐöXz{-7Í/õ

E
G�6ðøÆ6,¿™D�ZzgtfZBZzg1»Zˆk™D�X �

(Ÿ545é EHEGVXi!*y6,ñ�ŠZ¸gX~ZnÆfz¹àV0*ðYC��ZfZSV‰ÛØÔ\Ôš/zZ»Zˆk �

™D�(Ÿ545é EHEGVBD�X
½Zð1ÖXŠ‚~½ZÃçäÐ½ZZq-:ŠZgÂŠ}Å̂Z(g™Cì&½Zð1Ö¹Y@*ìX �

ñYw•XW-$c*Ãð**à~W]ÆiäZzgÌÅzzÐaZƒäzZàñ`Üw•�**àÆZbZYÃ �

WÐÅ§seÇìñYw•BCìX
ÝkXbz~îg6,Ç”{½Z�n}ÐgKW-$~ŠZ4ƒCìX �
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qŠ¬Ü{Xn}»gKW-$Æ¬{c*Zzñ‚~~UÆ£x6,ñ�ŠW]qŠ¬Ü{BD�X �

zàXgKW-$ÆZ0+gzãR6,ñ�ŠZ¶úZ¸g�Z+Cå
E

EEZ[ÆVgÕ~ZŸ†™D�zàBD�X �

£qlXtŠâ©ã»"zƒ@*ì�£¦ezgÆîg6,Yg~gLìZk~ŸÆZëZdwÆ%Zœ/0*ñ �

z){ÃNzw™D�X B.P YD��wÔŠwÅŠPÁ
Šâ©�XŠâ©�ÔŠâr»zƒ@*ì�zZgzàŸZzg£ql6,Œƒ@*ìX �

ZzgÂZ**ð{g`™äzZáZqwÆnøg}fg=qÝÅˆ½ZÃZkÆ Assimilation oƒ;aÔ¹ �

~Âh**¢zg~ìX ZbZñF,0Ì
ZK̈ãNÂxŠzâVWCZzg¡ÂñVÃ�áï™@*ìX �

)t(Šk7[Z¡[6,Œƒ@*ì�WCu¤/òÔpy»·îÔ 100 N**à~ñ�ŠZq-ºm¡Âx½ã �

(Ã%1o™@*ìX Gastro intesinal tract ;LÔkc*]»Z+Cå
E

EEZ[ZzgN**àÆŠvu¤/ñV)nãW„**à
Å#³‚Š!*c*Y@*ìX (Palate) fZHÃW‚ãÐÜsZkz‰ÜÙ|#HYYìZ#i!*yÃ85ëE

�

fZHZzg1ÆŠgxyŒÛRm0*c*Y@*ì**u~ñ�Š6ð
&B}ÐöZzgi!*yZ�ágZ]ÃZ‚D�Zzg¡ÌyÅ̂~ �

ŠârJ-F,(Šï�X˜V6,1ZzgfZHÅÙ|#ÅYCìX
»ÌZ(ÛZi™@*ìt (Acid) °[»Z(ÛZiZ‚ÏzZWÃ',ŒÛZggnpƒñ¶K5Æ;a~æŠ™@*ìXøgZŠ‚F,Ú �

F,Úøg}Š‚Ãv0+{"5¿.ç EGHc*z){Ðôpgnp�XpŠ»g¡ÂxÆ¿Æ*°!¼zŠzVÆfg=°[»
Z(ÛZi½ZÃ=@*ì@*�çäZzgè3~W‚ãƒnX

»÷ (Gustatory) ìX�:Üs™ (Tongue) ~ñ�ŠWCZzg-�i!*y (Oral cavity) z6²A§õ XE
�

~ZëgzwZŠZ™CìX (Swallowing) ZxŠîìÉZZdwøwz6²A§õ XE~½ZÅp~Zzg5äZzgè3
è3Å}+MŠâ©ã~ñ�Šè3Æ%œ/Æfg=%1oƒCìX �

N**à~W]ÆiäZzgÌÐaZƒäzZàŸzZgñŶÅw•�½ZÃWÐÅ§seÇìñY �

BCìXtZq-WCñ`ƒCì�½Zð**àÅåMðJ-™̂CìXt)ZgZŠ~ìZzg Peristalsis w•c*
pŠ»g¡ÂxZzgW„¡ÂxÆNzw~ƒ@*ìX

»¿ƒ@*ìTÅzzÐZq-4âù½Zð—»gƒCìTÃ (Churn) n}ÆWCZÁnÐ½ZÆ�ä �

ÆŠZ¾ÃZq-W!*‡°{™@*ìZzgZkWÃqŠ Chyme ¹Y@*ìXZzñ‚~~ ( Chyme) Ýk
¹Y@*ìX (Pyloric sphincter) ¬Ü{
ÅF,)ã™@*ìXZkF,˜Ð

ÄA+öN{%}izgZzgØgÐZdwZxŠï�X PH n}~ (HcI) ¤!g �

B@*ì Chyme n}~Z(ÛZi™Š{gÎVÐ½ZÃÂhZY@*ìnðgkÐ5c*Y@*ìZzgZq-5ìF»gƒ@*ì�Ýk �

n}Å#ïZ,»g~ZkÆpŠÆF,ØVÆvyÐZkÅ™«™CìX
;LwZzgŠzgZyÆZqwÆŠgxyZgnoƒ**¢zg~ì@*�½Z»ZEwÔ½ZÅ‰Zzgkc*]ÅÃzZµƒnX �

tWCZzg¡NzwÃ!*‡°{§jÐZxŠ¶~æŠ™D�X
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Secretin, Gastrin, Grehlin, Leptin X1

Gastrin, Secretin, Leptin, Grehlin X2

�}W]ÒW]ŠZ],~W]ÔŠJg~ŠZgW]X X3

ÒW]�}W]¤/ŠyÆW]ÔEW] X4

0*v,
 B§ö
GE

„ÔŠzu~
 B§ö
GE

„Ô0*v,n}Å„Ô£¦„ X5

%œ/~¡ÂxÔ
&B3Šö G¡ÂxÔpŠ»g¡Âx X6

Amylase, Galactase, Sucrase, Lipase X7

Sà„Ô
 B§ö
GE

„Ô‚Â,
 B§ö
GE

„ 8th £¦lÔåÔ X8

ÔŠâ©�Ô£¦lÔz‰Šâr Pons voroli X9
 B§ö
GE

„ÔwgC„X 10th
 B§ö
GE

„Ô 5th
 B§ö
GE

„Ô 6th X10

‡‡‡‡‡

øDfs~ÐÃ́qª~W\fZHÃ̄gUTyMh�X X1

]Æ²wÃi!*y6,eZw™ (2) ]ÅJVÃi!*y6,gÄ™ (1)

•}™äZzgb%gZ„Ã_ (4) i!*yÃW×Ð85ëEÅ#³‚Š!*™ (3)

ñYw•ZkÅzzÐƒCìX X2

ŠZ],~W]»ZÁn (2) îàW]»ZÁn (1)

NZ(ÛZiZ] (4) pŠ»g¡ÂxÆNzwÆ* (3)

z{¬Ü{�n}ÃZzñ‚~~Å%~æŠ™@*ìX X3

nð (4) (Anal) Þi (3) qŠ (2) ¯ (1)

ÆøDfs{Ð‰ÃiZzgZ�F,ØV»Z+Cå
E

EEZ[¿~W@*ìX (Villi) Ìþ X4

Óx (4) Va-z¬N (3) pyÆÄc*] (2) u¡7Í/õ
E

G (1)

Šâr»z{z�ÈuÆZ�ágZ]ÃNzw™@*ìX X5

z‰Šâr (4) å (3) Šâ©‚: (2) £¦ (1)

0*ãZzgkc*]»Z+Cå
E

EEZ[ŒV¿~W@*ìX X6

tÓx (4) (,~W-$ (3) gKW-$ (2) n{ (1)

½ZÅ‰ZzgÂZ**ðÆZyZ`ÆnZk¿Å¢zg]ìX X7

Zy~Ãð7 (4) w (3) ŠzgZy (2) ZyZ`— (1)

½ZZ#W-$~ŠZ4ƒCìÂZkÅâÎƒCìX X8

tÓx (4) :F,d-ö
IJ:̈~ (3) ¨~ (2) F,d-ö

IJ
(1)
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ñYw•NÂxÆZkz~zZµƒCìX X9

tÓx (4) gKW-$ (3) n{ (2) %~ (1)

ëgziW:Z}°[Z(ÛZi™D�X X10

{1.75 (4) {2X2.25 (3) {1X1.5 (2) {1X1.25 (1)

„}~W]Åw•Ã‡1™äzZà
 B§ö
GE

„ìX X11

0*v, (4) a¶ (3) Š~ (2) « (1)

øg~½Z»Ã̈KbZq-Z({%{ÅæŠÐÇHY@*ì�°[Zzgõgk~ñ�Šƒ@*ìX X12

n*] (4) §' (3)
ÄA.0îG (2) l! (1)

Å¶K0+„<X Dental formula F,KMZ‹y)ŠZÕVÅF,I( X13

(4) (3) (2) (1)

n{ÅŠ-ZgVÐZ(ÛZiƒäzZàNgk~tF,ƒ̃@*ìX X14

Z�F,˜ (4) ËguF,˜ (3) **>uF,˜ (2) HCL (1)

W„¡Âx~“{54/õ EJGZk~æŠŠï�X X15

tÓx (4) º]»ZyZ` (3) kc*]c*Z+Cå
E

EEZ[ (2) ½ZÃÂhäÅ’q-zZgno (1)

Èu»ZˆkZzg½Z3äÅgÉZÎzÐaZƒCìX X16

ÅR~¶ Ghrelin (2) ÅR~ZŸ† Ghrelin (1)

Z(ÛZiÅR~ZŸ† (4) ÅR~ZŸ† Leptin (3)

      ANSWERS

           1-1     2-1     3-1     4-1      5-2     6-4    7-1    8-2

          9-2  10-3    11-3  12-13   13-2   14-2  15-1  16-2  

™c*"54è
HGEEX**>ÂÃ‡âŠ{�pyZzg%O[~ñ�Šƒ@*ìX Creatinine  �

~ñ�Šƒ@*ìtpyÅâ# (Tubular Part) **6(wXt(weZ^K$4h4è GIGEÆ**6z Tubular fluid �

ƒ@*ìT~**>zÂÃ‡âŠ}ñ�Š7gTX
ÆZ§Zs¤/z',W0+{Ñc*7- Renal tubules ¤/Š**6Äc*]X¤/Šz~**P Peritubular Capillaries �

pyÅÄc*]»Yw¯CìTÃ¤/Š**6Äc*]¹Y@*ìX (Efferent arteriole)

7ez‚!X1F̂ø~Zq-%̈!ñ�Šƒ@*ìTÅŠ-ZgzZu6,]zZàaÃg~u¡!*:V6,Œ Podocyte �

7Í/õ
E

G¹Y@*ìX (Podocyte) ƒCìTÃ
~Filtration ~ñ�Šƒ@*ìZ Glomerulus Xt(w%̈! Hyper Osmotic interstitial fluids �

æŠŠêìX
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%̈!X1}ø~(,~®ZŠ~Äc*]»Vñ�Šƒ@*ìTÃ%̈!¹Y@*ìX Glomerulus �

ŠgW0+{Ñc*7-XŠgW0+{Ñc*7-ŠgZÝz{Ñc*7-ì�%̈!~ŠZ4ƒäÆˆ Afferent Arteriole �

Äc*]»Yw¯Cìt%̈!~pyÆŠ!*ƒÃ¯CìX
',W0+{Ñc*7-X%̈!Ðå3zZàÑc*7-Ã',W0+{Ñc*7-¹Y@*ìX Efferent arteriole �

%zoú‚854è
EG

GƒC�‰¬ã»3 12 c*9 Z¾óX¤/Š}»Z0+gzãz£qB@*ìT~ Calyces �

¹Y@*ìX Calyces ¹Y@*ìZk%zo»ahZuZ�á}.Zgƒ™YwÅÂVÅ§bÃW@*ì&Z¾ó Pelvis

¹Y@*ìX Micturation %O[»{g`ƒ**X%O[ÆZyZ`Æ¿Ã Micturation �

ì�%O[Æg8-ÃīgŠg8-~ps™@*ìX Pegment -gz™zxXtZq-n» Urochrome �

eZ^KgXz{W!�¡¦îg6,%!~pyÅZÆnZEwƒ@*ìXeZ^,̂gB@*ìX Dialyser �

áDialyser åeZ^ªXZ#Ë¿ÆŠzâV¤/Š}**»g{ƒYNÂZkÆpyÅ Haemodialysis �

ÐZ™ä»¿åeZ^ªB@*ìX
(Heparin âúZ+A)é

E
EŠXz{6ð—�Z+A)é

E
EŠpyÃgzÇìâúZ+A)é

E
EŠBCìX}345é XGFgy) Anti coagulant �

º‚]XtU*â~Aà%·]��7ŠzVÆZ”V~fí{òYD�Zzgt**>zÂf~ Alkaloids �

qÝ�X}Ã&4èGEEX
§Cem,wXP7Š}T~U*â~Aà%·]‰ŠzŠ|aZƒ@*ìTÐem,wÅ>Ï¿~WCìZk§b �

»7ŠZX Jatropa Æ7ŠzVÃ§Cem,w¹Y@*ì}X
 ¹Y@*ì˜VÐ¤/Šz~Ñc*y¤/Š{~ Hilus **sX¤/Š}Æ!©bç

GR6,Zq-3ç0*c*Y@*ì&**s Hilus �

ŠZ4ƒD�X
"{X¤/Š}»Ûzãz"{B@*ìX Cortecx �

%zïZ�x0*ñYD�q¬ã»3 12c*9 £qX¤/Š}»Z0+gzãz£qB@*ìT~ Medulla �

¹Y@*ìX Pelvis

"3«ç EGEZyXt¤/Š}Å‚!zPCZ»ðì�DÙZgzVÅ®ZŠ~¤/Š}~0*ðYC�X Nephron �

Æfg=ŸÆ!*CÙÅY+$tìX (Urethra) 1àV:XtZq-WC$ì�Iw Urinary Bladder �

1}øX"3«ç EGEZy»ahZz�\!úƒ@*ì1}øB@*ìX Bowman's Capsule �

ZyZ`Xz{§»C¿TÆŠzgZyÃ‡âœ}ŸÐe{Zzg{g`òYD�ÔZyZ`B@*ìX Excretion �

;gñyÅ¶ÅzzÐ%O[ÅlZg~ic*ŠCÔ!*g Vasopressin !fc*$Œ4ø EGX Diabetes insipidus �

!*g%O[W**Zzg−c*%O[»W**!fc*$Œ4ø EGBCìX
Xt;gñy%O[Å%6e$~çzyƒ@*ìtJ(wÆzßYZg‚iÃ',ŒÛZgg‚rìX Vasopressin �

q̈XtZq-�hC¡EZgZzgWC**1V��CÙZq-¤/Š}Ð**sÆ£xÐÇ�Xj Ureter �

ªƒCì�%O[Ã¤/Š}ÐV:~àCìX 30 Mð
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IwXtZq-"ì�%O[ÃV:Ð!*CÙÅY+$áYCìXZjIwc*ê~ZbwÌë�X Urethra �

-g¸XË¿~Z¤/¤/Š}åîg6,**»g{ƒYD�ÂøgZŸiZZ+0*ãZzgÃ‡âŠzVÐ½Y@*ì Uremia �

¹Y@*ìX Uremia TÅzzÐøg};B0*ƒV~ÎXaZƒYCìZkqªÃ-g¸
ZY0+ZgZZâYÃAàu¤/ñV~ZEw™D�TÅzzÐZnÆÃ‡âŠzV»ZyZ¿̀~W@*ìX �!

ZK̈âV~{g`ƒäzZáÃ‡âŠ}»g0eZðW‚à0*ã**>zÂ%·]‰Zñ*Ô-gc*Ô-guF,˜1$ZßZyZzg �!
iZZ+#z){�X
ZK̈y~ZyZYÂxZq-�h¤/Š}ÔZq-�hq̈ÔV:ZzgIw6,Œƒ@*ìX �!
¤/Š}~½ãZq-
ÐiZZ+pgŠ|¡"ú‚!ZzgPCZ»×Vñ�Š�q1à**1Vc*"3«ç EGEZy¹Y@*ìX �!

¤/Šz~**PX (2) â
Å§Aö
E
EŸ (1) "3«ç EGEZyŠz”V6,Œƒ@*ìX �

¤/Š}**»g{**>zÂâŠzV»ZyZ`™D�XZkÆ´z{tŸ~0*ãÆÂZiyÃ',ŒÛZggnp�ZkÆ‚B‚Bt �

ZzgŸ~pyÆŠ!*îÃ',ŒÛZggnp�X PH #ÅlZgÔ
%O[»Zg‚iX (4) **6Z(ÛZi (3) **6Z+Cå

E
EEZ[ (2) %̈à$©c.ç

GE
G (1) %O[Å»g~eg%ÖV6,ŒƒCìX �

ZYâgzV~ZZyZYZ¡IY0*ñYD�‰Zƒ~i}zZá{f¡ŠzŠÛ~>ú7Í/õ E
GZ"5Ò5å EGGHZ~ �

Ði+c*�Z]~â
Å§Aö
E
E�Vg…zZáYâgÔ¬î#/õ EGZzg6,0+zV~¤/Š}ñ�ŠƒD�X

7ŠzV~ZyZ`ÆnÃðºmZ¡IY70*ñYD7Š}ZLZÃ‡âŠŠzVÃêVÔYwÔaZzgÕ@~fí{ �

™D�X
U*â~Aà (2) Z’ZðAà%·]}6,z”»g1;àg�Zzgl! (1) 7ŠzV~AàâŠ}ŠznÆƒD�X �

%·]}º‚]Ô‹áŠzŠ|Zzgg$h4ø GE
z){X

YâgzV~Ã‡âŠŠzVÃ{g`™äÆ¿ÃZyZ`ë�ZzgZâYÆZq-(ÐŠzu~(w•™äÆ¿ÃZ(ÛZi �

ë�X
ZK̈âV~¤/ŠzVÆ´z{ÒÔ¢Ô®ZzgW-$ÌZyZ`»¿ZxŠï�X �

Z�-V~ÃµZyZYZ¡IY0*ñYD�
ZyZYÂx �t

ŸÅRÐ‚Š{Óf5+k,~Æfg=0*ã~{g`ƒ@*ì   6,zIizZ
ZyÆ½ãÓx7Í/õ E

G0*ã~.ñYD�X   7g~9Z
!¼zŠÔâ

Å§Aö
E
E**1V   Wgêz7eZ

wÐ"3«ç EGEi+c*    ñÅi¹é

W!z¬ðÂx     Z¬"egZwÐ
¤/Š}    g…zZáYâgÔ6,0+}Ô¬î+
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µ}
9£Ò3ð EGVÐy}ƒñƒD�TÃt¹Y@*ìX X1

8540î EEEG (4) %~ (3) 3,y{ (2) ÂZ**ð$ (1)

âfZZ+{^~°4wÅÑbƒCìX X2

%û 16 (4) %û 26 (3) %û 32 (2) %û 18 (1)

~ŠZ4ƒäÐgzÇìX (Larynx) Zq-÷�ẽ½èE»»xZxŠî�Zzg½ZÃ9?ç
E
E{ X3

3,y{ (4) æà (3) &Òšð Ex (2) '×âg (1)

ZyZ`»ZëÑX X4

¿‰Ã',ŒÛZg (4) 2 Zzg 1 (3) Ÿ~gzZãÂZiyÃ',ŒÛZgǵ (2) ZgâŠzV»ZyZ` (1)

»g1;àg�ÔlçVZzg6,z9Å‰~aZƒäzZáZâYX X5

tÓx (4) **>zÂ"»gâŠ} (3) »g0eZðW‚à (2) 0*ã (1)

¤/Š}Å‚!Z»×V�X X6

tÓx (4) 1íø (3) %zo (2) "3«ç EGEZy (1)

¤/Š}»ÛzãZzgZ0+gzãzB@*ìX X7

tÓx (4)
45Ðö XEô (3) IwZzgq̈ (2) "{Zzg£q (1)

ZgâŠzVÐ%ZŠX X8

tÓx (4) -gq-F,˜ (3) -gc* (2) Zñ* (1)

Ÿ~»g1;àg�Ô6,z9Zzgl!Å¿‰ÐaZƒäzZáâŠ}X X9

tÓx (4) )ŠHÏ**>zÂâŠ} (3) »g0eZðW‚à (2) 0*ã (1)

6,0+}ZyZyZYâŠzV»ZyZ`™D�X X10

»g0eZðW‚à (4) -gq-F,Ú (3) -gc* (2) Zñ* (1)

‹áÃZy7ŠzVÐqÝHY@*ìX X11

Nerium (4) 2 Zzg 1 (3) Accacia (2) Cassia (1)

ìX (Alkaloids) º‚] X12

tÓx (4) »g0Æ%·] (3) **»g{**xCâŠ} (2) **>zÂ%·] (1)

æ”Ã¾7Š}ÐqÝHY@*ìX Nicotina X13

Cinchona (4) Neem (3) Rauwolfa (2) Nicotiana Taboccum (1)

4Æí~0*ñYäzZáº‚] X14

tÓx (4)
')4è
E

EE (3) H¯ (2) âg@ (1)

ìX (Caffeine) H@ X15

Í0+ (4) g8- (3) % (2) (Alkaloids) º‚] (1)
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»m{0+ZyÐìX Latex X16

tÓx (4) Asclepadiaceae (3) Apocyanaceae (2) Euphorbiaceae (1)

6,zIizZ~ZyZ`ZkÆfg=Zx0*@*ìX X17

Pseudopodia »f[c (4)      Tentacles (3) Cilia (2) Diffusion ¿Óf (1)

t‚g~/:„0*ãÃW�Zzg:„ZgâŠzV»ZyZ`™D�X X18

tÓx (4) "3«ç EGEi+* (3) |g- Silver fish (2) ÏÞR,ð (1)

�Z]‰ÇÔ–Ô)~z){~tZyZYZ¡IYƒD�X X19

Zy~Ãð7 (4) Malphigian tubules â
Å§Aö
E
E**1V (3) Cilia (2) >ú7Í/õ E

G (1)

ZyÆZyZYZ¡IY�X Nephridia X20

|g- (4) ;àgZ (3) Zƒ (2) �7- (1)

>ú7Í/õ E
GZyÆZyZYZ¡IY�X X21

tÓx (4) �Z] (3) Annelida (2) Planeria ö.0* (1)

ÓxL-V~ZyZYZ¡IYt�X X22

Zy~Ãð7 (4) ¤/Š} (3) ¬xKãR (2) >7Í/õ E
G (1)

¤/Š}»ÛzãzB@*ìX X23

1íø (4) 2 Zzg 1 (3) Cortex"{ (2) Medulla £q (1)

ƒD�X Pyramids ~%zï³w Medulla £q X24

14 @*9 (4) 15 @*9 (3) 8 @*12 (2) 12 @*9 (1)

Zq-4~¤/Š{½ãB{%O[»g™@*ìX X24

B{ 110 (4) B{ 160 (3) B{ 120 (2) B{ 150 (1)

ÆZdwt�X Adrenal Gland ŠgzVZ(ÛZi~¼zŠ X26

ÂZiyÃ',ŒÛZgǵ (4) 2 Zzg 1 (3) ZyZ`~z7fe (2) Úîc*¤6,b6,‡1 (1)

¤/Š}6,0*ñYäzZÑ¼zŠX X27

å],Zà (4) Pituitary Glands (3) Adrenal Glands (2) Å5Ò0î EE (1)

™@*ìX Filtration ¤/Š}»z{z�%O[ÃZ X28

tÓx (4) "{ (3) q̈ (2) "3«ç EGEZy (1)

Æ¤/Š{~"3«ç EGEZyÅ®ZŠX Mammals ¬î#/õ EG X29

5,00,000 (4) 2,00,000 (3) 1,00,000 (2) 15,000 (1)

533 Paper II / BiologyCEDM / TET 2024



"3«ç EGEZy»z{z�\!ú‚|#6,Œƒ@*ìX X30

Bowman's Capsule (4) HÉ4h4ø GG (3) Glomerulus Ír- (2) Capillaries Äc*] (1)

      ANSWERS

1-4 2-2 3-1 4-3 5-4 6-1 7-1 8-4 9-4 10-3

11-3 12-1 13-1 14-2 15-1 16-4 17-1 18-2 19-4 20-3

21-1 22-1 23-3 24-2 25-1 26-2 27-1 28-2 29-1 30-3

ÇÆZyZYÂxÐ0�ìX X1

"3«ç EGEi+c* (4) q̈ (3) Raphides (2) â
Å§Aö
E
E**1V (1)

øg}Ÿ~%O[Æ*gä»9gZ3ìX X2

¤/Š}Xq̈XV:XIw (2) ¤/Š}Xq̈XV:XIwXV: (1)

¤/Š}XV:Xq̈XIw (4) ¤/Š}Xq̈XV:XIwXq̈ (3)

%O[~tic*Š{lZg~0*c*Y@*ìX X3

Creatinine (4) 0*ã (3) Îe* (2) -gc* (1)

ºmZyZYZ¡IY)ñ�ŠƒD�X X4

2 Zzg 1 (4) Sponges (3) Zƒ (2) 6,0+} (1)

%O[ÆZyZ`~qgzfs;gñy»gZ„ZW,ƒ@*ìX X5

Oestrogen (4)       Creatinine (3) Vasopressin (2) Zi+gbw (1)

%O[ÆigŠâbg8-ÅzzìX X6

³gZàk (4) Biliverdin (3) Bilirubin (2) Urochrome (1)

"3«ç EGEZy~%O[“WÅF,KMìX X7

**6!*iZ+Cå
E

EEZ[Ô**6Z(ÛZiÔ%̈àZ (2) %̈àZÔ**6!*iZ+Cå
E

EEZ[Ô**6Z(ÛZi (1)

**6!*iZ+Cå
E

EEZ[Ô%O[»Zg‚iÔ**6Z(ÛZi (4) **6Z(ÛZiÔ%̈àZÔ**6!*iZ+Cå
E

EEZ[ (3)

"3«ç EGEZy»tz¤/Š}ÆÛzã7Í/õ
E

G~0*c*Y@*ìX X8

1F̂ø (4) DCT (3) PCT (2)
45Ðö XE

»I (1)

ŠzPc*gZ]Æ3äÆË̂Ì¿Ã%O[{g`™ä»ZˆkZkzzÐƒ@*ìX X9

¬Ü{»Al (4) ½Z~0*ãÅlZg (3) k̂»âù~psƒ** (2) V:6,n{»Š!*î (1)

z{Yâg�Óf5+k,~Æfg=Ã‡âŠzVÃ{g`™D�X X10

�7- (4) Zƒ (3) – (2) =Z (1)
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¤/Š}»z{z�%O[ÅZ™@*ìX X11

¤/Šz~Ñc*y (4) q̈ (3) 1àV: (2) "3«ç EGEZy (1)

ÆŠzŠ|ÐqÝƒ@*ìX Hevea braziliensis X12

g', (4) g8- (3) Í0+ (2) º‚] (1)

4Æí~0*ñYäzZáº‚] X13

æ” (4)
')4è
E

EE (3)
µ3¨4è GEGE (2) Ã2 (1)

qgzfs;gñyÅ¶ÐzZµƒ@*ìX (Diabeties insipidus) !fc*$Œ4ø EG X14

ģZy (4) Zi+gbÞ (3) Vasporessin (2) Z²A (1)

Uc*Æ´`ÆnZEwHY@*ìX X15

æ” (4) Ã2 (3) gm,g0*M (2)
')4è
E

EE (1)

Å̂~{g`HY@*ìX (Guttation) 7ŠzV~¿uc*yZzg10+zV X10

º‚] (4) 0*ã (3) âùWx (2) Í0+ (1)

¤/ŠzV»åîg6,**»g{ƒY**ìZzgÃ‡âŠzVZzg0*ã»Ÿ~½Y**B@*ìX X17

Z@ (4) C6 (3) -g¸ (2) fc*$Œ4ø EG (1)

      ANSWERS

1-1 2-2 3-1 4-2 5-2 6-1 7-1 8-1 9-1 10-3

11-1 12-4 13-3 14-2 15-3 16-3 17-2

gŠ¿X��Æâjw~ƒäzZàp~c*LÆÏ¿™äÅ&¢AX �

ø»]X��ÆŸÆ!*CÙªâjw~ƒäzZàp´VX �

ÉX¡ÂxÅãCŠ~‚!ZzgPCZ»ðÉìX �

"gtX“}4/õ EGÆï~ŸÐå3zZÑZq-zZuMiZZ+{�øg}ŸÆZ”VJ-;ƒZƒ@*ì"gtB@*ìX �

çÞXŠz¡úVÆŠgxyLgZ‚»£xçÞB@*ì˜VZ:¬]Zq-“}4/õ EGÐŠzu}ÃvGYD� �

ŠgWg0+{c*-Z¡[XtZ¡[-Z¡IYZzg&B}Ò3ðGVÐqÝ™Š{Z:¬]ÃŠârZzg£¦ezgÆºm£â]J- �

àD�X
J-‹D�X (Effectors) ',Wg0+{c*wÅZ¡[XtZ¡[’k]ÃŠârc*£¦ezgÐ**Ç �

Z·ZÅZ¡[XtZ¡[ŠgWg0+{Zzg',Wg0+{Z¡[ÃZq-Šzu}Ð�hD�X �

%œ/~¡ÂxXtÂxŠâ©Zzg£¦ezg6,Œƒ@*ìZzgÓx¡ZdwÃ%1o™@*ìX �
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ŠârXtZq-¹„**iuZzg5ì�ìZzgtA~Æ1ztÐyZgLì& Bªî
GE¹Y@*ìXŠâr&”V~ �

êŠâr (3) ŠgxãŠâr (2)  Z†Šâr (1) „HY@*ìX
£¦ezgXtZq-DZ2Z:ú‚|#ƒCì�L~2y~Ð*gCƒð1ÅÓxMðJ-#gSìX �

Šâ©£¦(wXŠârZzg£¦ezgŠzâV&9£Ò3ð EGVÐergT�Z0+gzã6,ÂVÆŠgxyÅÜZq-(wÐ½~ �

ƒCì&Šâ©£¦(w¹Y@*ìXt(wŠ_',ŠZ“™äzZázZWÅ§b»x™@*ìX
&B3Šö G¡ÂxXt×~Zzg8a¡ï~uzVZzg£¦z

 B§ö
GE

Z¡[ÆYw»Zq-zWÂxì�ŠârZzg£¦ezg �

ÐZq-u}6,ZzgW]ÐŠzu}u}6,gZÆ~ƒ@*ìX
‰ÃiÅÃå Insulin Z²AXŠgzyZ(ÛZi~Å5Ò0î EEÆW

"5Ò54ø
JGGHWsÉ45¾æ GE

Y
;÷7Í/õ

E
GZ²A**ò;gñy»Z(ÛZi™D� �

~ps™@*ìX Glycogen lZgÃ
ŠgzVZ(ÛZi~¼zŠXt¼zŠ6ðZâY»Z(ÛZi™D�q;gñ÷¹Y@*ì�gZ„py~�áïƒD�} �

åJZà¼zŠX (2) £ò¼zŠ (1)

;gñ÷XŠgzyZ(ÛZi~¼zŠÆfg)Z(ÛZiƒäzZá6ðZâY;gñ÷BD�Xpy;gñ÷ÅÃÆn�g �

zZô»x™@*ìX;gñ÷»g1;àg�6,z”ZzglçVÆAw~¶c*ic*ŠC™D�X;gñ÷Å¹„Á
zc*ZkÐÁ(@s!*Ä~(,~p´VaZ™D�X 1/10,00,000 lZg)Zq-¤/Zx»

!*ig‚ð}+MXŠgzVZ(ÛZi~¼zŠzVÐZ(ÛZiGYäzZá;gñ÷ÅlZgZzgZz‡]!*ig‚ð}+MÆfg= �

NzwÅYCìXŸ~;gñ÷Å»g~ZzgZyÆZ(ÛZiZ]Ã!*‡°{™ä»§i»g!*ig‚ð§i»gB@*ìX
7ŠzV~ñ�Š;gñ÷ÃmC;gñ÷¹Y@*ìt;gñ÷Zø»]‰gzÝÔŠÔ0*ãÔÍÔŠ!*îÔ6ð mC;gñ÷X �

ZâY…z){6,‡1™D�mC;gñy7Š}Å!*6ÏÆZq-c*ŠvUÃNzw™Dƒñ7Š}Åu¤/ñVÃ%1o
™D�X
gqc*�w»]XÛzãø»]Æik,ZW,7ŠzVÆZÐZŠ~”VÅw•c*g›¿Ãgqc*�w•¹Y@*ìX �

QYàw»]XZ#ø»]Å‚Ðw•»ç7HYYA$ZknÆg›¿ÃQYàw•¹Y@*ìX �

¡ÂxZzgŠgzVZ(ÛZi~ÂxŠzÝÂx��ŸÆZZdwÃNzwZzg%1o™D�X �

¡ÂxÆg›¿ÅwkÔZgZŠ~Zzg)ZgZŠ~w»]~ŠgzÈ~ÅY$ËìX �

ZK̈ã¡Âx»_·Šzi%zVÆ*HŠHìX%œ/~¡ÂxZzg
&B3Šö G¡ÂxX �

%œ/~¡ÂxŠârZzg£¦ezg6,Œƒ@*ì²
&B3Šö G¡ÂxÃò~¡ÂxZzgpŠ»g¡Âx~„HŠHìX �

pŠ»g¡ÂxÆŠzz�XxgÅZzg)xgÅÔ�Zq-Šzu}Æ#³8g›¿»!*)̄ƒD�X �

çÞZq-Šgiì˜VZ�ágZ]Zq-“}4/õ EGÐŠzu}ÃvGYD�X �

{§pZ{ðIZW,qÝ™äÆnŸÆZq-{~aZƒäzZá;gñ÷Šzu}{J-vGYD�X �
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;gñ÷Æ¿Ã8à}+M!*‡°{™CìX �

ºmø»]‰gzÝÔ6ðZâYz){6,g›¿Æn7ŠzV~gqw»]Ã�w»]¹Y@*ìX �

ƒD�X%6,ZW,Z0+Zi (Inhibitors) c*%Ãgz1zZá (Effectors) mC;gñyÀ˜%6,ZW,Z0+ZiƒäzZá �

ìX Inhibitor %Ãgz1zZÑ Abscisic acid ƒäzZáP**ÇWœ/÷ZzgE¾�Z#�
CÙ¡3ï~ŸÔo�Zzg"gb6,Œƒ@*ìX �

ŠgWg0+{ƒVÃ-Z¡[Ì¹Y@*ìX',Wg0+{ƒVÃwÅZ¡[Ì¹Y@*ìX �

B@*ìX Reflex arc Ð£¦ezgJ-V™**ÇÅ§sßÒìwk¾y Detectors z{ZºgZ3� �

øg}ŸÆic*Š{F,ZdwŠgZÝZgZŠ~Zzg)ZgZŠ~gZ2VÐNzwGYD�X �

�hƒD�X 31 �hƒD�Zzg£¦ezgÐå3zZá£¦Z¡[Æ 12 ŠârÐå3zZá
 B§ö
GE

Z¡[Æ �

Z¤/Z²AoƒlZg~»g7ÅYCìÂpy~‰ÃiÅR(,|YCìXZÐfc*$Œ4ø EG]~¹Y@*ìX �

/////

Zq-¿~_.!*]6,‡1ÆÅYäÐŠâr»Ã̈KzZdwZxŠbgzÂìX X1

Zy~Ãð7 (4) ŠgxãŠâr (3) Šâ©‚: (2) å (1)

ZK̈y~
&B3Šö GZ¡[Æ�hÅ]®ZŠƒCìX X2

44 (4) 43 (3) 42 (2) 41 (1)

tÌBD�X (Afferent nerves) ŠgWg0+{Z¡[ X3

Zy~Ãð7 (4) ‘oZ¡[ (3) wÅZ¡[ (2) -Z¡[ (1)

Šâr»ziyŸÆ]ziy»½ãƒ@*ìX X4

5% (4) 4% (3) 3% (2) 2% (1)

Z¡!Âx»Ã̈Kz)ZgZŠ~wÆVÃ‡1~g‚rìX X5

£¦ezg (4) ik,²̃ (3) êŠâr (2) £¦l (1)

ZgZŠ~w»]6,‡1g‚rìX X6

£¦l (4) £¦ezg (3) ŠŒ (2) å (1)
 B§ö
GE

Z¡[Æ�h0*ñYD�X X7

31 (4) 15 (3) 12 (2) 10 (1)

‚÷Å"ÆŒÛd$0*c*YäzZÑ¼zŠìX X8

',¤/Šz~ (4) Šgµ (3) ® (2) Å5Ò0î EE (1)

W"5Ó4ø
JGH

WsÑô|Zk~0*ñYD�X X9

Å5Ò0î EE (4) ‚÷Å" (3) ® (2) ¤/Š{ (1)
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Z(ÛZi~¼zŠ�u~ñ�Šƒ@*ìX X10

4,ŠŠg¹ (4) Šg¹ (3) £ò (2) ',¤/Šz~ (1)

Z¡[��â]Ã-Z¡IÐŠârc*£¦ezgJ-áYD�X X11

ŠgWg0+{“}4/õ EG (4) ',Wg0+{“}4/õ EG (3) wÅZ¡[ (2) o� (1)

“}4/õ EG»z{z�À˜¡g6B@*ìX X12

Cyton (4) "gt (3) âðAÝs (2) ot (1)

¡ÂxZknÆúV6,Œƒ@*ìX X13

wÅ„ (4) 2 Zzg 1 (3) u77Í/õ E
G (2) “}4/õ EG (1)

ƒV~t{0*ñYD�X X14

tÓx (4) "gt (3) ot (2) 7Í/õ
E

G»Ÿ (1)

Ã¬xîgÐt¹Y@*ìX Axon "gt X15

¡− (4) ob (3) öi) (2) ¡g8 (1)

ZkFg~~zZ],kwÅƒVÃn{™Šï�X X16

ã (4) gg (3) 7C (2) Uc* (1)

z{Âx�ŸÆZ0+gZzg!*CÙƒäzZàŠzâVp=VÆg›¿ÃªCÙ™YìX X17

ŠzgZãÂx (4) ¡Âx (3) ¤CÂx (2) NÂx (1)

ñ�ŠƒD�X (Nissel Granules) 
&4hÿ
EGÆŠZä X18

Erythrocytes (4) “}4/õ EG (3) u77Í/õ E
G (2) Z-Ïâ… (1)

      ANSWERS

1-2 2-3 3-1 4-1 5-4 6-2 7-2 8-3 9-4 10-2

11-4 12-3 13-3 14-4 15-1 16-2 17-3 18-3  

ñ�Š{âqÅwÅZzÑŠX / ±XZzÑŠ �

øXZq-ŠÜ™õŠ-Zg~6,]�Ë3ÔÑgzZc*�tÃ=Í}gLìX �

XPY0+ZgâŠgŸÆ!*Çe{”{Zq-„}Æfg=%0*Mh�XZk¿Ã Fragmentation �

¹Y@*ìX}Z5X Fragmentation

!*i%XF�-V~t&¢Añ�ŠƒCì�z{ZLŸÆËÌZq-zÐZq-*�t Regeneration �

¯D�T»!*i%¹Y@*ì
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mCZ�á®)XF7ŠzV~ZLmC”V‰�ÔaZzgØz){Ð67Š} Vegetative Propagation �

%0*D�mCZ�á®)¹Y@*ìX}WßÔg@*ßz){X
!*™{xe$XtZq-)Ò§iÂ6Å̂ìT~âŠ{izZz%!*gzg~Æt~% Parthenogenesis �

0*@*ìX
¯»g~Xt¡¦mCZ�á®)»Zq-§iìT~ñ−7Š}»Zq-zT6,́ñ�ŠƒZÝ7Š} Cutting �

Ð»™̂e{™Æßè~1c*Y@*ìT6,aZzgÃ¿ò™Zq-67Š}~%0*@*ìXVwX†[ÔkHz){X
gppzZàZq-�ácÃi}q™i}ÐéHY@*ìTÃß (node) ŠZ[Î**XZk§i~™Zd$ Layering �

èÐeJ7-Šc*Y@*ìX�ácÅgZkÃi}ÐZz6,îgnp�XPŠyˆi}~ñ�Š�ácÆ{Ða,%
0*C�Zzg�ácÃñ−7Š}Ðe{HY@*ìz{z˜VÐa,%0*C�Zq-67Š}~psƒY@*ìX
Vw£Ô±2.ç

YEGz){
k0+»g~XZk§i~ŠzâV7ŠzVÃ¼Zk§b�hŠc*Y@*ì�z{ãW:~aYNZzgZq-zZu Grafting �

ZzgŠzu}7Š}»»N*ƒZ�%azVÆ (Stock) 7Š}Å§b%0*D�Xz{7ŠZ�i}~ÎgLìZÝ
mJŠc* Cover ¹Y@*ìXZÝZzgk0+ŠzâVÃZq-ŠJÐÐ!*0+|Šc*Y@*ìZzgZk6,Zq-0*à

(£4è
G

GE (Scion) k0+
Y@*ìX£/S:]Æqw7Š}ÃqÝ™äÆnk0+»g~»§iÆƒ@*ìXVwXÂLÔWxz){X
£/S:]X7Š}Æáµ4S:]‰MðÔ'×{Ôg8-ZzgaZzZgz){£/S:]BD�X �

Zzg<ÆŠgxyÅÜYZq-(wÐ½~gSì (Amnion) ‚!×)!*D'×g·(XZÑ Tissue Culture �

TÃZe(w¹Y@*ìXt(w8ŠpVc*}éŠpVÐ<Å™«™@*ìX
àVÆˆáCì 12 $4g.0î GIGXtZq-!*Äì�<ZzgâVÆúVÐï™k&ìZzgtÜ�½ã Placenta �

Zk»Zë÷<Ã½Z(ÛZë™**ƒ@*ìX
ÐÇìTÃ**°ezg¹Y@*ìXt$4g.0î GIGÃ Allantois **°ezgXtZq-**àú‚|#ì� Umbilical cord �

<Ð�hCìX
83Šö
E

G„X83Šö
E

G„ŠgZÝJï~„ìZzgŠº7Í/õ
E

GCÙÒpÐâŠg7Í/õ
E

GÆxSƒD�XËÌ Mitosis �

�ñ~�~Âx~%83Šö
E

G„Æfg=úVÅ®ZŠ(,"Ðƒ@*ìXZkÆ´z{Zk„~ŠºúV~
0*ñYäzZá™zñizéÅ®ZŠâŠgúV~0*ñYäzZá™zñiéÆ)z~ƒCìX

~zZµƒCìXZzgŠºúV~™zñizé (Germ Cells) ô„Xô„ŠgZÝÒúV Meiosis �

Å®ZŠâŠgúVÅ®ZŠ»ÛƒCìX
~#$YD�q (Strands) ™zâQ+XCÙ™zñizéîàîgg\„ƒ™ŠJ§úŠz!*iz Chromatid �

Æfg=!*ëa}ƒñƒD�X (Centromere) ™zâQ+¹Y@*ì�çz÷
™zñizxX7Í/õ

E
GÆ%œ/{~PxŠJ§ú‚854è

EG
Gñ�ŠƒC�q™zñizé¹Y@*ìXT~�âŠ{ �

ñ�Šƒ@*ìX (Genetic material)
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<ÉXÜÃ‚I™**c*»™**<ÉB@*ìX Foeticide �

Ãn{ (Immune System) ZK̈yÆâñ{&Âx (HIV) Human Immuno Virus XHIV-AIDS �

**òFg~ÑhƒC (AIDS) Acquired Immuno Defficiency Syndrome ™@*ìTÅzzÐ
ìX

Xt§i',BNzwÆn¿̀ZkÆfg=HY@*ìXT~%ŠzVÆ**J¤]»gN*‚z Vasectomy �

¹Y@*ìX Vasecotomy e{™ÆZkÆŠzâVuzVÃZh§bÐ!*0+|Šc*Y@*ìXTÃ
Xt§iúgÂV~',BNzwÆn¿̀ZkÆfg=HY@*ìT~ZyÆS8**à)ú Tubectomy �

**à(ÆgLzÃ»^™e{™ÆŠzâVuzVÃZh§b!*0+|Šc*Y@*ìXtúÃú**à~ŠZ4ƒäÐ
¹Y@*ìX Tubectomy gzÂìZk§iÃ

ªÒîg6,vƒäzZàFg-VÃ¹Y@*ìX (STD) Sexually Transmitted Diseases XSTD �

z){X AIDS VwXÎiZuÔ
B@*ìX Contraceptive âúÜXÃðW!c*6ð—�úgÂV~ÜÃgzÂì Contraceptive �

:X3Å„ÆŠzgZy3âtÅ„‚&43ð JGH»"B@*ì�ŠzŠº7Í/õ E
G“W~æŠÇgƒCìX Cytokinesis �

Šz0*gÏXtZq-)Ò§iÂ6ìT~Y0+ZgŠz)z~”V~„ƒ@*ìVwXÙc*Ô Binary Fission �

cZ$4o-ê GIGz){X
¹ Sporophyll ñ�ŠƒD�ZknZkØÃ (Spores) X(ÛyÆØÆ¬Y+$&+g} Sporophyll �

Y@*ìVw(ÛyÔâk»7ŠZz){X
Z&40î
EIGX3,Â6~��ëtÃ»g™@*ìc*3,Â6~7Í/õ

E
G»g™@*ìXZ&40î

EIGc*/B@*ìX Testis �

¯©X3,ÆŸÆ!*CÙZq-$ú‚|#ñ�ŠƒCìT~ŠzZ&4/õ
EIJñ�ŠƒD�Zk$ÃZ#-ö

EI$ Scrotum �

¹Y@*ìX Scrotum

}XtÛzã6,]ì�<Ã=Í}gBbìX Chorion �

ZÑXtZq-$ú‚|#ì�gZ„îg6,<Ã=Í}gSìX Amnion �

Anti X¬îâ~¼zŠÐ«%ûÅ̂aZöÆˆZ(ÛZiƒäzZÑâŠ{ìT~½7glZg~ Colostrum �

0*ñYD�X bodies 

Â6Ð%ZŠ�-VÅz{&¢Aì�xËâqÆZ(ÛZŠÅ5±ÃaZ™CìXZkÆfg=zZ−+ÅS:]5± �

~vÅYC�Zzgti0+ÏÆöZzg±Å',ŒÛZg~Æn¢zg~ìX
ÒÂ6~zZ−+ÆÂ6~úV~™zñizéÅ®ZŠ•™ÛƒYCìX �

Zd7ŠzV~ÒÂ6~�Ywƒ@*ìTÆeg=Í}ªZ¾)ÔZ®Ò5Ñ@î GFÔ3,Ã^ZzgâŠ{Ã^ƒD�X �

igg8ZzgâŠ”3,ZzgâŠ{izZ�VÃ»g™D�XÞ{:ÆZ0+g190*c*Y@*ìX �
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Y0+ZgzV~ÒÂ6Æ‚B‚B)ÒÂ6»¿ÌZx0*@*ìX �

0*gÏÔàîÔik,ÏÔ!*i%Ô&+gzV»àCz){)ÒÂ6ÆZlx�X �

mCZ�á®)ŠgCc*¡¦ÌƒCìZzgZkÅçÙZÌìX �
83Šö
E

G„ÆzzÐŠzŠº7Í/õ E
GqÝƒD�Zzg™zñizéÅ®ZŠZyÆzZ−+Æ)z~ƒCìXT~6,z|ÔtÐ �

|ÔZ**|Zzg÷|%ZiƒD�X
ô„ÅzzÐegŠº7Í/õ E

GqÝƒD�ZzgZyÆ™ñizéÅ®ZŠzZ−+ÐÛƒCìX �

%Zi�X G2 Zzg SÔG1 ZÚ|Ã&%Zi~„HYYìt �

ë�.e$gLpgŠ|dw3,izZZƒD�ZkÅ¤/Šy/„gKƒCìZzgtuZzgŠgxã„}Ã�hCìX �

ë~3DŠxÆ‚BZq-ÎpC‚|#ƒ@*ììt™xúÅY+$w•™ä~æŠŠîìX �

ÞŠZy~"Ñg$ú‚854è
EG

G0*ðYC�q¤/Z°̀ZÁ¹Y@*ìCÙ̀Z[Æ%œ/{~Zq-(,Z3ƒ@*ìTÃú �

¹Y@*ìX
%0*äzZá<ÆZ§ZsŠz6,'ÔZe6,]Zzg}6,]0*ðYC�XÆŠgxyZq-(w0*c*Y@*ìTÃZe �

(w¹Y@*ìÔ
!o-.0î

IGGZq-!*Äì�<ZzgâVÆúVÐ»gƒ@*ìX�<Ãkc*]ZzgWxz){à@*ìX �

Ðë-VÃqÝ™Æ',ô Seminiferous tubules *',ŠZg**‚ Vasaefferentia ',Wg0+{¤' �

¯C�˜Vë�¬gèîg6,fí{òYD�X Epididymis

Zq-(w» Cowper Gland ŠzÃ6,¼zŠ Prostate gland 3,Â6~Âx~çzy¼zŠzV~Zq-ŠZð¼zŠ �

¹Y@*ìX Semen Z(ÛZi™D�&*
;gñyÅzzÐƒ@*ì�U*â~ÒS:]Ã‡1~gnp�X Testosterone 3,Â6~�»% �

**°ezg<Ã!o-.0î
IGGÐ�hCìX �

ZzgŠzuZik,+',v Epicotyl 7ŠzV~<Zq-c*FÕ@ÂV6,Œƒ@*ìXZy~Zq-Zz6,~+',v �

B@*ìXtŠzâVZq-scú"gÆ{��Õ@íÐaZgLìX Hypocotyl

¹Y@*ìX (Viviparous) z{Yâg�”VÃÀŠï�îZ �

¹Y@*ìX (Oviparous) z{Yâg�Z&+}Šï�Z7úiZ �

îZYâgzVÐÛzã»yZzg¢6,',ZŠò!*wñ�ŠƒD�X �

YâgzV~Â6ÆŠz§jƒD�XZq-@Â6ŠzuZ)@Â6X �

)@Â6~izZ�V»5\7ƒ@*X �

)@Â6ÅVwàîZzg0*gÏz){ìX �

3,ZzgâŠ{izZ�VÆ5\ÐzZµƒäzZÑÂ6~¿@Â6B@*ìX �
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3,Â6~Z¡IYZ"54/õ EIJGë~**àZzg��ÚË6,ŒƒD�X �

âŠ{Â6~Z¡IYÞŠZy**àZzgg36,ŒƒD�X �

Šz0*gÏ~Zq-zZuŠº3¬xîg6,ŠzŠºúV~„ƒ@*ì}Ùc*Ô-̄Ó45éGEz){X �

ÒÂ6~zZ−+ÆÂ6~úV~™zñizéÅ®ZŠ•™ÛƒYCìX �

»gƒD�X (Seeds) BCìT~Õ@ (Ovary) ²̃6,ñ�ŠYàƒð‚|#Þ{: �

Þ{:ÆZ0+gÞŠZy0*c*Y@*ìX �

¹YìX (Milt) �uÆë-VÆ¤/z\Ã¥ �

ë�X Spawn �uÆZ&+zVÆù·c*eƒÃ �

ZK̈ã3,Â6~ÂxZq-�hZ&43ð
EI

GVFçzy¼zŠzVZzg¤ÂV6,Œƒ@*ìª3,Â6~Z¡IYZ"54/õ EIJGëà**àZzg�� �

ÚË6,Œƒ@*ìX
B@*ìX (Zygote) !*gzg”{út �

BCì}�uÔTz){X (External Fertilization) âŠ{ŸÆ!*CÙƒäzZà!*gzg~ �

BCì}ÈgÔÂÔZK̈yz){X (Internal Fertilization) âŠ{ŸÆZ0+gƒäzZà!*gzg~»¿Z0+gzã!*gzg~ �

Z(§iÂ6˜VizZ�V»5\7ƒ@*)@Â6B@*ìX �

�uc*Šzu}YâgzVÆÑgz}»Fp=VÆˆ!*Ú��~psƒä»¿¿́ �

B@*ìX (Metamorphosis)

»gƒ@*ìX (Embryo) tÅÚ„Ð< �

ƒY@*ìX (Implant) <'×h+%0*äÆˆâŠgg3ÅŠ-Zg~k„ �

¹Y@*ìX (Foetus) »z{%³T~ŸÆÓxZ¡IYÅÙ|#ƒ0*CìZÐ!{š0î
EE

G (Embryo) < �

»Šzg¹Y@*ìX Pregnancy Æå%0*äJ-Åæ]ÃLLæ]Üóóc* (Foetus) !{š0î
EE

G �

Šyƒ@*ìX 270-280 æg]Ü»Šzg½ã �

Šx (3) Šgxã„Z (2) u (1) ZK̈ãët&”V6,Œƒ@*ìX �

¹Y@*ìX (Tadpole) �uÆŠzg§]~TúY0+Ã̈²@îF �

YÃZq-ƒÃ³)Æfg=»gHT»**xezà 1996 B�Ñð 5 ZzgZkÆ‚¹Vä (Ian Wilmut) Zc*yzÅ.ïH �

åX (Dolly)

‚wÅ/ÆŠzgÃâ�º)c*Í�r¹Y@*ìX 19 @*13 �

Í�rÆŠzgZy±ÃVZzg±YV~U*â~ÒS:]%ŠZgƒD�X �

¹Y@*ìX (Adam's Apple) ÆZ¸gÃ́4-ô
EH

(Throat) ±ÃVÆŒ �

¹ic*Š{dw (Sabaceous Glands) Zzg
\A+ö
I

¼zŠ (Sweat Glands) â!*½V~ÄÆ¼zŠ �

ƒD�X (Active)
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ë�TÆŠzgZyÞŠZyÐú»ZyZ¿̀~W@*ìX (Menarch) ±YV~¬ÆŠzgÆW¸iÃ¬Zzw �

‚wÅ/J-',ŒÛZg 50@*45 ‚wÅ/~U*â~ÒÂ6~¿»W¸iƒ@*ìXSî¬»Šzg� 12@*10 ±YV~ �

gLìX
Nzw™D�X (Hormones) U*â~ÒS:]»%ZzgZyÅéÃ;gñ÷ �

~Z(ÛZi (Blood Stream) ŠgzyZ(ÛZi~¼zŠÐZ(ÛZiƒD��gZ„îg6,py (Hormones) ;gñ÷ �

ƒD�X
»Z(ÛZi™@*ì�Šzu}¼zŠÆ;gñ÷ÆZ(ÛZiÃ Growth Hormones ó(Pituitary Gland) Á¼zŠ �

Ãu™ä~æŠÇgU*"$ƒ@*ìX Stimulate

Ì¹Y@*ìX (Master Gland) ÃZ*Š~¼zŠ (Pituitary Gland) Á¼zŠ �

Z¤/g3~!*gzg~»¿zZµ:ƒZÂ)!*zg”{úZzgg3ÅŠÜ6,]I™̂pyÆ**CVÉŸÐ!*CÙòYD� �

¹Y@*ìX (Menstruation) TÃ¬
;gñy»Z(ÛZiƒ@*ì�%ŠZ:U*â~ÒS¤Ænf)ŠZgƒ@*ìX Testosterone Ð Testis �

National Programme for Education of girl child at Elementary level (NPEGEL) �

½GYgì�X Sanitary Napkins Æ*øg~gc*„~
»Šzgƒ@*ìX (Stress and Strain) Æ_.â�º)»ŠzgŠgZÝLLŠ!*îZzgÚîóó Standly Hall �

**ò;gñy»ZyZ¿̀~W@*ì�_.!*]6,‡10*äÆ Adrenalin Ð (Adrenal Gland) ',¤/Šz~¼zŠ �

nZEwƒ@*ìX
Progesterone (2) Estrogen (1) ÐŠz²Zã;gñ÷»ZyZ`ƒ@*ìX (Ovary) ÞŠZy �

;gñy±YV~¬îâVÆ%ZgzŠzŠ|ÆZ(ÛZi~æŠŠêìX Estrogen �

â�º)ÆŠzgÆ(̂ÛŠÆŠ~ZŸ†ƒ**guY@*ìX �

#ZzgyZzg0*ãÅR6,Nzw™äÆ´z{tÂ6~ÂxÆ% (Sugar Level) ;gñ÷ZK̈âV~]ÅR �

~Zë™ŠZg™D�X
‚wÅ/ÆˆtŠzg»ƒY@*ìTÃZ$©Œé EGq 50 @*45 Šy~Zq-ŠizZµƒ@*ìZzg 30 @*28 ¬»Šzg½ã �

¹Y@*ìX (Menopause) ¬
â�º)ÆŠzg~áZiy½Z»ZEw.e$Æƒ@*ìX �

Ð6,Ì™**e’�ZyÆ›zú6,ZW,Z0+ZiƒD�X Junk foods â!*Úi#÷Ô!*iZg~Zzg �

•–––˜

��Åz{&¢A�xËâqÆZ(ÛZŠÅ5±ÃaZ™CìX X1

;L (4) ZyZ` (3) w (2) Â6 (1)
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3,Â6~ÂxZk6,Œƒ@*ìX X2

tÓx (4) ¤CÂx (3) ZæZŠ~¼zŠ (2) Testes (1)

3,ÒZ¡IZk;gñ÷»ZyZ`™D�X X3

tÓx (4) 6,z74n.ç EGHzy (3) C"2.ç HEGE8-;gñy (2) Qgzy (1)

!*gzg~ÆŠzgZyâŠ{Â6~Âx~ëñ[RVJ-i0+{gT�X X4

] 60 @*28 (4) ] 20 @*14 (3) ] 72 @*24 (2) ] 60 @*40 (1)

âŠ{ÒÂ6~Z¡IZy;gñ÷»Z(ÛZi™D�X X5

QZgzy (4) 2 Zzg 1 (3) 6,zZzy (2) Z7zX (1)

Å›zúÆn]àV»z‰ÜŠg»gƒ@*ìX (Foetus) Zzg!{˜õ
EE

Embryonic � X6

45 (4) 25 (3) 40 (2) 32 (1)

ZkÆfg=âVÆg3ÐaZgLìX (Foetus) !{œî EE X7

tÓx (4) Embryonic Membrance (3) Placenta (2) **°ezg (1)

Ð"3zõ EG
E»ZyZ`B@*ìX (Ovarian Follicle) úŠZã̀Z1V X8

ÃðÌ7 (4) Þ (3) Þgm, (2) !*gzg~ (1)

zZu3ŠzŠºúV~„ƒY@*ìt¿B@*ìX X9
83Šö
E

G„ (4) Â6 (3) Budding (2) Binary Fission Šz0*gÏ (1)

¾§bëtú7Í/õ
E

GÅGÃÂh**ì?Zk�Z[ÃÉ<�W\9B�X X10

GÃ6ðZâYÅæŠÐi™@*ì (2) G~Zq-ÎgZc¯@*ì (1)

G~ñ�ŠÜYÐ*g@*ì (4) ñKGÃŠZÕVÐÄ@*ì (3)

ú3ë~úVÐ(,}YVƒD�Zk�Z[ÃÉ<�W\9B�X X11

!*gzg~Æ%̂Ænçzyfí{”{ (2) úúV~¹ic*Š{7Í/õ E
G0*ñYD� (1)

(,}%œ/}ÅzzÐ (4) ñKï~6,]ÅzzÐ (3)

!{š0î
EE

GÆ%~fsÅÃ́qg»z^k&ìX X12

Zz6,ÆÓx (4) egÈ (3) ZÈI (2) rf$ÆŠð,~ñ�Š
²-.1¹Òø

GG (1)

ZK̈ãŠzg§]~fs»Ã̈Kö9ìX X13

‚âiZG{!*ÚÔâ!*Ú (2) âiZG{Ô‚Ôâ!*ÚÔ!*Ú (1)

Zy~ÐÃð7 (4) â!*ÚâiZG{!*Ú‚ (3)

ÒÂ6»Zëzƒ@*ìX X14

Üs83Šö
E

G„~ (2) Zq-zZu�t (1)

x/±ÅaZö�zZ−+Æ̃zƒ (4) izZ�V»àC (3)

544 Paper II / BiologyCEDM / TET 2024



YwÆz{{�!*gzg~ÆÌ̂»gWægT�X X15

Z¾)ZzgZ®Ò5Ñ@î GF (4) 6Zzgô (3) 3,Ã^ (2) "3}å EGEZy (1)

ÆZ0+gŠzÍ:qÑ]ŠAYMh�X (Embryo Sac) !*gzg~ÆŠzgZy854-ö EE
GE$ X16

Antipodals (4) U*â~%œ/{ (3) \A¹é Xg (2) Z&+} (1)

"3}å EGEZyÆZ0+g¢~úz˜VÐ19ä3�B@*ìX X17

ÎgZ/ (4)
!o-.0î

IGG (3) ¯iZ (2) %œ/Ü (1)

¾~ô„zZµƒCìX X18

ik,{ŠZä (4) ik,{âŠg7Í/õ
E

G (3) igŠZy¢ú
E

(2) igg6 (1)

x',v~ñ�ŠƒD�X X19

Õ@(4) ÞŠZy (3) âŠ{Ã^ (2) 3,Ã^ (1)

Zy~Ûzã!*gzg~zZµƒCìX X20

�uÔT (4) ‚,$ÔT (3) ÃZÔT (2) �uÔa; (1)

Zy~Z0+gzã!*gzg~zZµƒCìX X21

ƒZxÔ¬î&4/õ
EJG (4) ¬î&4/õ

EJG�u (3) ƒZx�u (2) 6,0+}ÔT (1)

0*ðYCìX (Graffian follicle) ¤/Z°̀ZÎ X22

ÞŠZy~ (4) Iw~ (3) g3~ (2) S8**à~ (1)

Z,³Z**]X~3,ZzgâŠ{Â6~Z¡IYZq-„Ÿ~ñ�ŠƒD�BD�X X23

U*â~Ò (2) Šzð Hermophrodite (1)

Zy~ÐÃðÌ7 (4) Bi-Sexual ŠzÒ (3)

Zq-t„ƒ@*ìX X24

fv (4) Mitosis Zzg Meiosis (3) (Mitosis)
83Šö
E

G„ (2) (Meiosis ô„ (1)

fv»Zq-§iƒ@*ìX X25

Šz0*gÏ (4) àz (3) ÒÂ6 (2) )ÒÂ6 (1)

Ð’O;gñyZ(ÛZiHY@*ìX (Follicle) ̀Z[ X26

Adrenal (4) Pituitary #© (3) Å5Ò0î EE (2) åJZà (1)

Z(ÛZiHY@*ìX (Leutinizing Hormones) CUC,̂8-;gñy X27

Pituitary #© (4) Å5Ò0î EE (3) Adrenal ',¤/Š{ (2) Parathyroid (1)

0*ðYCìX Graffian Follicle ¤/Z°̀ZÎ X28

"3}å EGEZy~ (4) Iw~ (3) g3~ (2) S8**à~ (1)
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ZkYâg~½ÆZ±gÐ½ZÌZƒCìX X29

ZK̈y (4) � (3) Catepiller (2) µ (1)

Zƒ½ZqÝ™äZzgDgñäÆnZEw™D�X X30

tÓx (4) Cilia (3) Tentacles (2) Pseudopodia »f[c (1)

ÅVB�X Macrophagous ¯Vpg X31

tÓx (4) © (3) è (2) ZK̈y (1)

ZK½ZZyÐqÝ™D�X Plankton feeder X32

Üs³Z**] (4) �Z]zQ} (3) (,}½ZðâŠ} (2) «g~³Z**]zm@*] (1)

Ð{g`HYäzZÑúŠZ4ƒ@*ìX (Follicle) ̀Z" X33

(Vasadeferens) **J¤] (2) ',ô (1)

g3 (4) S8**à (3)

Zy~0*ñYD�X (Seminiferous Tubules) *',ŠZg**‚ X34

tÓx (4) Urethera Iw (3) Acrosome (2) (Lobules) "Ñg**‚ (1)

Z+6ðZâYÂZ**ðaZ™äÔ%ŠZgŸÅyÆn¢zg~ƒC�BC�X X35

6,z9 (4) lÒV (3) Nutrient (2) kc*] (1)

§&Zzgn*]‰ß;ÔâÅ5åEH4pgŠkc*]ÃqÝ™**B@*ìX X36

Zy~Ãð7 (4) Z+Cå
E

EEZ[™** (3) ´t (2) Ã_ (1)

Zq-¤/Zx‰ÃiÐaZÅYäzZàwZg{ÂZ**ðX X37

³wZg{ 3 (4) ³wZg{ 12 (3) ³wZg{ 8 (2) ³wZg{ 4 (1)

Å»g~Ænt¢zg~ƒ@*ìX (Enamel) A-VZzgŠZÕV6,f»g~ X38

Îe* (4) W-e+ (3) jg+ (2) ³g+ (1)

ÃZâg™ZḱtÅ¶Æ:Lƒ@*ìX X39

Zy~Ãð7 (4) wZg~**³́t (3) ¡wZg~**³́t (2) **³́t (1)

T~W-e+Å¶ÆË~t¼zŠ(,|YD�X X40

tÓx (4) °!¼zŠ (3) Šg¹¼zŠ (2) Pitutary gland (1)

ÅŸ~¶ÐtFg~ƒCìX Iron ß; X41

Št (4) ¤6,b (3) Goitren (2) LZ−x (1)

Å¶ÐtFg~ƒCìX C zN*ð X42

ÃðÌ7 (4) pyÅ¶ (3) ‘Ãg~ (2) Zc1o (1)
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Ãt¹Y@*ìX E §& X43

Zy~Ãð7 (4) 2 Zzg 1 (3) #³“§ê
G

(2) IÃ|Zw (1)

Å¶ÐtFg~ƒCìX D ”V~§& X44

Uc* (4) é (3) k,‡y (2) ‚b (1)

z{6ðZâYì�ZkÆn¢zg~ìX Nutrients kc*] X45

Zy~Ãð7 (4) b Zzg a (3) Kã!*6Ï (2) ŸÅ›zú (1)

¯Vkc*]�X Macronutrients X46

2 Zzg 1 (4) ß; (3) Îe* (2) »g1;àg� (1)

ZkÐ¶ƒD�X Proteins 6,z” X47

2 Zzg 1 (4) ß; (3) Simple Carbohydrates (2) Amino Acids Z�F,Ú (1)

)ZëZ�F,ÚÅVB�X Non-Essential Amino Acids X48

tÓx (4)
$4-�ð GG**í Methionine (3) Valine zÞ+ (2) Isoleucine (1)

ªN*íÔZ3gS-F,z̃){ZkÅVB�X Glutamine ‰N*âM X49

6,z” (4) zN*ð (3) ZëZ�F,Ú (2) )ZëZ�F,Ú (1)

ZkÐµƒðƒCìX Fats lÒV X50

2 Zzg 1 (4) n*] (3) eZw (2)

\A+ö
I

F,Ú (1)

WÇe+Å¶ÐtFg~ƒCìX X51

pyÅ¶ (4)
¯Ð¡çH Goitre (3) Št (2) Z0+J6 (1)

lÒVZkT¤/i+6,âùqª~0*ñYD�X X52

30oC (4) 20oC (3) 80oC (2) 100oC (1)

Zq-¤/Zxl!ÐZâ³wZg{ÂZ**ð{g`ƒCìX X53

5.94 (4) 9.45 (3) 4.49 (2) 5.49 (1)

�X (Trace elements) ¾ÁÜ X54

jg+Ô]Ò54-ê GGEÔ–D (4) @*= (3) –DÔ]45Í-ê GGE
Ô7N*ô (2)

!5½54o-ê
G
YEGIGÔ!5½2.ç G

YEGEÔÎe* (1)

Zq-¤/Zx‰ÃiÐ{g`ƒäzZàÂZ**ðƒCìX X55

³wZg{ 3 (4) ³wZg{ 8 (3) ³wZg{ 5 (2) ³wZg{ 4 (1)

t{%}‰ÃiÅW[0*æÏ™D�X X56

àm (4) 2 Zzg 1 (3) ¶K3 (2) Za9 Amylase (1)
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~fí{GYä6,Z7¹Y@*ìX (Liver) z{»g1;àg��® X57

tÓx (4) 1Íi (3) Lactogen (2) Glycogen ‰rX (1)

+ßiƒ@*ìX X58

»g1;àgf$ (4) l! (3)
ÄA.0îG (2) n*] (1)

ZK̈ãŸcgziW:½ãZâyÅ¢zg]ƒCìX X59

B¤/Zx 400 (4) B¤/Zx 700 (3) B¤/Zx 500 (2) B¤/Zx 800 (1)

‚Š{»g1;àg�ÅVB�X X60

tÓx (4) e~WËgZÆi (3) (ÛÍi (2) ‰Ãi (1)

Z,³Z**]�Zq-„nÆ½ZðâŠzVÃ�g½ZZEw™D�¹Y@*ìX X61

Monophagous animals (2) Heterotrophs (1)

!³Zã Holozoic (4) Saprozoic npg~ (3)

âù½ZÃZEw™@*ìX X62

T (4) �u (3) Š̃ (2) í (1)

z{³Z**]�!ZlxÅ½ZZEw™D�BD�X X63

m]pg (2) !pg (1)

Microphagous yŠpg (4) Poly Phagus MZ;g~ (3)

¹Y@*ìZy~ñ�ŠgLìX Radula ŠZÕVÜ‚854è
EG

G‰ X64

T (4) �u (3) Š̃ (2) � (1)

ANSWERS

1-1 2-4 3-1 4-2 5-3 6-2 7-1 8-2 9-1 10-1

11-2 12-4 13-1 14-3 15-1 16-3 17-3 18-3 19-2 20-4

22-4 22-4 23-1 24-2 25-2 26-3 27-4 28-1 29-3 30-1

31-4 32-1 33-3 34-1 35-1 36-2 37-1 38-2 39-1 40-2

41-1 42-1 43-3 44-1 45-3 46-4 47-1 48-4 49-2 50-4

51-3 52-3 53-3 54-4 55-2 56-3 57-1 58-4 59-2 60-4

61-2 62-2 63-3    64-2   
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/////

ŠzgZyXpyÅz{w•�ŠwZzgŠñ¦**CVÆfg=ŸÆZ”VÃ(ìŠzgZyB@*ìX �

ŠZc*VZf,XŠw»Zz6,~{:ŠZc*VZf+B@*ìX �

!*c*VZf,XŠw»Zz6,~{:!*c*VZf+B@*ìX �

ŠZc*V$Œ4è EGEXŠw»"!*c*V{:ŠZc*V$Œ4è EGEB@*ìX �

!*c*V$Œ4è EGEXŠw»"!*c*V{:!*c*V$Œ4è EGEB@*ìX �

qXzgh+~pyÅw•qBCìX �

qÑc*VXpyÅz{**1V�pyÃŠwÐŸÆZ”VJ-àCìX �

zgh+XpyÅz{**1V�pyÃŸÆZ”VÐŠwÃàCìX �

!g.üZ»gXz{W!TÆfg=ŠwÅŠPÁÍMh�X Stethoscope �

Wzg©XŠwÐå3zZà(,~Ñc*yÃWzg©¹Y@*ìX �

Äc*]XÑc*7-Zzgzgh+uÃ�häzZágLgLpyÅ**CV»YwÄc*]B@*ìX �

ZÁnXŠwÆiäÆ%µÃZÁnë�X �

Z]OoXŠw»ZÝqª~ßŴäÆ¿ÃZ]Oo¹Y@*ìX �

¯ŠzgXŠwÅŠPÁÆŸzZg%ZiT~py»ŠzgZyzZµƒ@*ì̄ŠzgB@*ìX �

(Blood ~cìZÐpy»Š!*î (Blood Vessels) py»Š!*îXTŠ!*îÆ‚BpŠyŠñ~z¬îV �

ƒ@*ìX 120/80mmHg ¹Y@*ìXZq-¡q**gïWŠò~py»Š!*î Pressure)

Å.ýXÅ.ýŠgZÝZq-!*D(wìX �

ZºZŠzgZyXZ¤/ŠzgZyÆz‰ÜŠwÐpyÜsZq-%û„¦/g@*ƒÂZÐZºZŠzgZy¹Y@*ìX �

ŠzCÙZŠzgZyXZ¤/ŠzgZyÆz‰ÜŠwÐpyŠz%û¦/g@*ƒÂZÐŠzCÙZŠzgZy¹Y@*ìX �

Z+A)é
E

EzpyXin•6,py»ßƒ**Z+A)é
E

EzpyB@*ìX �

Ẑ¨À.ð
EY

xâ¢aXpyÆŠ!*îÅeö™äzZáW!ÃẐ¨À.ð
EY

xâ¢a¹Y@*ìX �

6,zêz�XpyÆöi)~Zq-n»6,z”ñ�Šƒ@*ìÔ&6,zêz�¹Y@*ì�Z+A)é
E

EŠpyÆŠzgZytdw �

~psƒ@*ìX Thrombin

Ã$âXXpyÆöi)~ñ�Šƒ@*ì�Z+A)é
E

Epy~æŠ™@*ìZzgÃ$âXŠgZÝÃ$+~psƒ@*ìX �

Ã$+XtZq-**i5+k,6,z”ì�Ã$âXÐZ+A)é
E

EŠpyÆŠzgZyaZƒ@*ìtg6»g™@*ì�inÆÃâV �

ÐaYD�ZzgZq-Šzu}ÆŒÛd$WD�XTÅzzÐpy»·îguY@*ìX
a!*wXÞŠJ§ú‚854è

EG
G�azVÐÐgS��7Š}Å½ZÃ_.[™ä~æŠŠî�ª0*ãZzgn*] �
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aŠ!*îXtz{zßYŠ!*zì�7ŠzVÆ8o-ö
EIEz¬îV~0*ãÃZz6,~Y+$ejìX �

mCkc*]Xz{¢zg~n*]�7Š}Æ¬x%ÆnŠg»g�mCkc*]BD�X �

8k0î EI
EX7ŠzVÅz{!*©�0*ãZzgn*]Ãv™CìX �

ÒYX7ŠzVÅz{!*©�½ZðâŠzVÃv™C�X �

z¬ðxóX8k0î EI
EZzgÒYŠzâV!*:VÃ5™z¬ðxó¹Y@*ìt!*©7ŠzV~0*ã½Z Vascular Bundles �

Zzgn*]Ãv™D�X
Šâ[Xtpy~0*c*YäzZÑâù6,z”ì�pyÆZ+A)é

E
EŠÆê{ƒ@*ìX Serum �

~t$ú‚|#ì�¿;LZzg½Zð Cnidarians nðz¬ð²Aªî XEX Gastro Vascular Cavity �

âŠzVÃŸÆÓx”VÃàCìX
gzÄ�V:XtQ}ZKDÎðúÎ&+ÅæŠÐ7ŠzV~ß™ÆZïgkqÝ™D�X Aphids �

ZK̈âV~WxÔ»g0eZðW‚àÔ½ZZzgZyZYâŠzVz){ÜZâYÅÃÆn"3©5Ðö
GEG

GÂxñ�Šƒ@*ìX �

ŠzgZãÂxŠwÔpyÅ**1VZzgpy6,Œƒ@*ìX �

�Z]~pyÅ**1V)ñ�ŠƒC�ZknŠwÐpy
8o-+ö
EG²A§õ XE~0*ðYäzZà»VÃBHY@*ìZkn �

ÆŠzgZãÂxÃîŠzgZãÂx¹Y@*ìX
¹ÐYâgzV~pyÅ**1Vñ�ŠƒC�ZkÃÈŠzgZãÂx¹Y@*ìX �

pyŠgZÝ0*ãÔ¤]ZzgúV6,Œƒ@*ìXpy»g8-å‰Î**ò6,z”ÅzzÐucƒ@*ìX �ç
Ñc*2pyÃŠwÐŸÆZ”VÃàC�Zzgzgh++pyÃŸÆZ”VÐŠwÃÑC�X �

ÅæŠÐeö™Mh� (Stethoscope) qÅw•ŠwÅŠPÁÆ)z~ƒCìXŠwÅŠPÁÃ!g.üZ»g �

Šw¤/Š¡Ó40î GEGŠz
9£Ò3ð EGVÐyZƒ@*ìXTÆŠgxy¤/Š̄(wñ�Šƒ@*ì�ŠwÃ}ò�áuÐ™«™@*ìX �

Zf+,Zf´ÃÝZzg$Œ4è EGE~$Œ4-ö EGEÃÝÆfg=e{ñ�ŠƒD�X �

Šw»Zq-%ûiZîZÁmZzg;îZ]OoB@*ìZÏÃ̄Šzg¹Y@*ìX �

YâgzV~pyKãZ¡IYÃîÐIZq-%ûZ¤/ŠwÐ*g}ÂZºZŠzgZyZzgZ¤/ÃyŠz%ûŠwÐ*g}ÂŠzCÙZ �

ŠzgZyB@*ìX
¿zß`Æfg=7Š}iF̂0*ãÃazVÆfg=_.[™D�X �

z@;gz}�Zq-Zôm,eZËåZkä%Š{ZK̈yÆŠwÅÆÅZzgec*�Zf+Zzg$Œ4è EGEÆŠgxy²£Ð.5åEy0*ñYD �

���Zq-YÑñ�ŠƒD�X�pyÆ%Ëgz»z^ÆZf+Ð$Œ4è EGEÅY+$ÕŠï�X
âg|â

Å§Aö
E
EäpgŠÎÆfg=t¥xH�pyÅ.e$„gKgK**1Vñ�ŠƒC�ÔZzgÑc*VZzgzgh+,ZkÐ �

a~ƒðƒC�ZzgZkäZyÃÄc*]»**xŠc*X
¿~WCìX (Brownian movement) q-ï~Y0+ZgzV‰Zƒ~+?ç

EEEât',Zîãw• �
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‡‡‡‡‡

qgzfs~ÐÃ̈KÒy9ìX X1

gz~ä¹�8k0î EI
EZzgÒYZq-Šzu}ÆZz6,"ú‚|#Å§bF,KMŠ�ƒñƒD�X (1)

Yyä¹�8k0î EI
EZzgÒYe{"ú‚|#ìX (2)

�ä¹�8k0î EI
EZzgÒYZq-Šzu}Ða™"ú‚|#¯D�X (3)

CÙ~ä¹�ZyÅ‚|#Å¯Y6,ëZ7"ú‚854è
EG

Gë�X (4)

Ã7Š}ÆZkz~T™7Š}ÐgkqÝ™D�X (Proboscis) ZLÎ&+ Aphids gzÄ�V X2

z¬ðxó (4) Cambium (3) ÒY (2) 8k0î EI
E (1)

ŠZc*VZf+qÝ™@*ìX X3

py �ÒŠnrßo ) (4) CZVpy (3) Å.ý (2) py �ÒŠnrßo (1)

�zgh+ŒVÐpyÑCìX X4

Ò (4) ¤/z{ (3) Šâr (2) » (1)

Z]OoÐ%ZŠX X5

Šw»;î (4) py»Š!*î (3)
Å.§ö

E
Š!*î (2) Zf´;î (1)

ƒ@*ì mmHg **gïpy»Š!*î X6

120/80 (4) 120/100 (3) 100/120 (2) 80/120 (1)

ŠzÑ°oxpyÃÕŠêìX X7

!*NZf+ÐŠZN$Œ4è EGEÃ (2) ŠZNZf+Ð!*NZf+Ã (1)

!*MZf+Ð!*N$Œ4è EGEÃ (4) !*M$Œ4è EGEÐŠZN$Œ4è EGEÃ (3)

pyÃ¦™CìX (Superior Venacava) ZK̈y~¯tzgh+~�s X8

uÔ¤/Šy (4) ;BÔc (3) uÔc (2) ŸÆÓx”VÐ (1)

ZK̈y~zgh+~�sZk~•ìX X9

!*N$Œ4è EGE (4) ŠZN$Œ4è EGE (3) !*MZf+ (2) ŠZNZf+ (1)

pyÑCìX �ÒŠnrßo z{pyÅ**à�ŠwÃ X10

�zgh+ (4) Z®Ò5ÐöGzgh+ (3) ik,,�°zgh+ (2) �Ñc*y (1)

ƒ@*ìX (Heart attack) ZkÆÈƒYäÐ»6,ú X11

�zgh+ (4) Z®Ò5ÐöGzgh+ (3) Z®Ò5ÐöGÑc*y (2) �Ñc*V (1)
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ZK̈y~3Ñ°oxZyÆŠgxyƒ@*ìX X12

ŠZc*VZf+Zzg!*c*VZf+ (4) !*c*VZf+Zzg!*c*V$Œ4è EGE (3) !*c*VZf+ZzgŠZc*V$Œ4è EGE (2) ŠZc*VZf+Zzg!*c*V$Œ4è EGE (1)

Å.ýZkÂx»Zq-zìX X13

ZyZYÂx (4) 8Âx (3)
"3¨Í-ö
GEG

GÂx (2) NÂx (1)

Z¤/Ÿ6,inWYñÂpyßƒ@*ìX X14

45-6 (4) 42-5 (3) 44-6 (2) 43-6 (1)

ZK̈y~°4ŠwÅŠPÁƒCìX X15

%û 72 (4) %û 76 (3) %û 46 (2) %û 7 (1)

¥âtÅ¡~',Zîãw•Zk~ñ�ŠƒCìX X16

Z@ (4) ÍwŠzŠX (3) ¡ŠzŠX (2) Zƒ (1)

pyÃqÝ™@*ìX �ÒŠnrßo ŠwÐ) X17

n{ (4) ¤/Šy (3) Ò (2) ¤/Š{ (1)

ZK̈y~Wx»Š!*î¾W!Ð¥xHY@*ìX X18

wZg~e (4) Še (3) Ẑ¨À.ð
EY

xâ¢a (2) !*ge (1)

Wzg©Æ!*N$Œ4è EGE~ŠZ¾6,YäzZáoñVÅ®ZŠƒCìX X19

5 (4) 4 (3) 3 (2) 2 (1)

¤/Š¡Ó40î GEG»mZkÐƒ@*ìX X20

¤/Š} (4) Šw (3) Šâr (2) Ò (1)

ŠZN$Œ4è EGE~�Wzg©ÆŠZ¾6,0*ñYäzZáoxX X21

4hàox (4) @*Yox (3) ŠzÑ°ox (2) 3Ñ°ox (1)

ANSWERS

1-3 2-2 3-4 4-4 5-4 6-4 7-4 8-4 9-1 10-4

11-3 12-4 13-4 14-1 15-4 16-1 17-2 18-2 19-3 20-3 21-4

¾¿¿¿À

»Z(ÛZi™D��WçÅw•~æŠÇgƒ@*ìX Lubricants =ƒ™äzZá (Lacrymal Gland) Zw¼zŠ �

gzÝ~g3wg]ÆnæŠÇgƒD�X Cones 4Z0+ƒ}Zzg Rods Wç~0*ñYäzZá �

CÙWçÐ!*CÙÅY+$ Optical nerve ´‘ìX˜VÐwgC„ No Vision Zq-Blind Spot Ãg̀ �

ÇìX
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Dƒ]»âCÙåX Johannes Kepler �|́45Îæ GF �

zZVz„…Ûzãîg6,Š3ðŠêìX 1/6 WçÆe¢» �

6,Œƒ@*ìX Cones Zzg%zð Rods ¡� Retina _5½0î IEG �

ñ�Šƒ@*ì�@*gO~ŠÚ~æŠÇgƒ@*ìX Rhodopsin Pigment~Rods ¡ÇV �

™D�X Adjust °3ÆîwâmÃ Suspensory Ligament Zzg Ciliary Muscles @!W] �

Ã1Y@*ì�CÙ(ÛŠ~»ŠƒD�X PatternÆlris Ù!»geÆnøg~Wç~ñ�Š AADHAR �

Glucoma Zzg¡’Y** Cataract óñ»È Night blindness WØ[0óÃ@*{Ã~óŠzgÃ~ó‘Ãg~ �

z){WçÅZëFgc*V�X
ƒD�Ô Sebaceous Glands Zzggz"¼zŠ Ceruminous Glands Ûzã»y~ �

¯C��ŸÆÂZiyÃ',ŒÛZg Vestibular Asyaratus ZzgÛŠZ],z~**1Vï™ Vestibule »y~Šr �

gpp~æŠÇgƒC�X
1aZ™äzZá‚Ó]Å‚|#ÅÙ|#™C�X Nasal receptors øg}**u~ñ�Š �

fZBÐ0�â]ÃŠârÆºm”V Hot Line Æ´z{Zq-ºm„ Receptors i!*y6,ñ�Š
&B}Ðö �

J-ÑCìX
pyÅ**1VZzglÒVz){ñ�ŠƒC�X Hair follicle ~ÄÆ¼zŠógz"¼zŠóa!*w Dermis ¢Å¬6,] �

ñ�ŠƒD�X Papillae fz¹àV 10,000 i!*y6,½ã �

•–––˜

«?ZæZŠÃƒÐ¬̀*ÆZk!*°}ä”gs™zZc*X X1

Zi+D (4) zZ? (3) Alexandar (2) Zm,âga Esmarch (1)

ä«?ZæZŠÃ=w¬x¯c*X Service Zkuzö X2

tÓx (4) ÂZ&+g-k (3) ',ßgi+™Zk (2) ÂY÷ZD} (1)

«?ZæZŠ»ÑX X3

ŠgŠc*1Ð]ŠÑäÆn (2) OW,{¿Ãi0+{gppÆn (1)

tÓx (4) eZËÐg�qƒäJ- (3)

µ¦wZy%ÖV~ZxŠc*Y@*ìX X4

ŠzâVÌ7 (4) 2 Zzg 1 (3) ¡¦Šx',Zg~ (2) ¡¦ŠxŠgÉ (1)

ZŠzc*]ÆgL1z Aõ
G
FŠ�YD�X X5

W‰zZh~Æ»g0+zVÃ (4) ì&+gÃ (3) ŠZtÃ (2) Š¸gÉñ¡Ã (1)

553 Paper II / BiologyCEDM / TET 2024



ÅW!*Š~c‡ìHY@*ìX 5000 @*3000 X6

Š¸ŠzZ{: (4) ñ‹%Zœ/¡ (3) f~%œ/~ŠzZ{: (2) Z’Zð¡»%œ/ (1)

¡Å¼Z“Âx»Zq-ÑìX X7

ÑbZñZ]~ZŸ† (2) W!*Š~~ZŸ†™** (1)

ßÍVÃgziÇg(ÛZë™** (4) W!*Š~ÆZŸ±~¶™** (3)

�`ZzgÓ#ÖÆ™õÂxÆŠgxygZ‚Æîg6,»x™@*ìX X8

W‰zZh~»»g0+{ (4) Š¸gÉñ¡ (3) ì&+g (2) ŠZt (1)

Æfg=aC�t Fibers ŠzAc*VZq-ºm§iÐg3V X9

tÓx (4) Ribcage (3) clavicle (2) )g!*o( Ligaments (1)

tŸÅƒÐDZzg¢oA~ƒCìX X10

EZgAc*V (4) gl,|ÅA~ (3) Femur gZyÅA~ (2) »0+ñÅA~ (1)

ŒV6,0*ðYCìX Pelvic Girdle X11

gZyÆ{~ (4) :Æ�h~ (3) ¤/Šy~ (2) #»"z (1)

ŸÆZy”V~0*ðYCìX Cartilage “¸ç
EEzs X12

tÓx (4) JgÅA~ (3) Zzg£àezg Rib
 (2) »yZzg**u (1)

0*c*Y@*ìX Pivotal Joint "g~�h X13


 (4) ;B (3) : (2) ¤/Šy (1)

zF,Å‚|#Zk§bƒCìX Tendons X14

– (4) ŠZ],~ (3) ŠJ§ú (2) gÏú (1)

)L-V~
&B}Ðö7Í/õ

E
G�gzÝÆnˆkƒD�X X15

3 Zzg 2 (4) Zw**à (3) Photoreceptors ˆ)âg (2) Image (1)

W\V~t¼zŠ0*ñYD�X X16

Pituitary Gland (2) Adrenal Gland (1)

Zw¼zŠ Lachrymal Gland (4) Sailvary Gland (3)

Zw¼zŠ»÷tìX X17

tÓx (4) ̀Z�Ãhu™ä~æŠ (3) WçÃF,gnp� (2) ©Zzggzä~æŠ (1)

WçÅƒÐZ0+gzã6,]BCìX X18

Conjunction (4) W!²Aªî XE
(3) \°²Aªî XE

(2) Retina N0 (1)
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~t7Í/õ
E

G0*ñYD�X Retina X19

Photoreceptors (4) 2 Zzg 1 (3) Rods ¡� (2) Cones %ð (1)

ÃŠârÐ�hCìX Retina X20

Cones %zð (4) Cornea ŒÛ6 (3) ¡ Pupil (2) Optic Nerve wgC„ (1)

Šgxã»y~tAc*V0*ðYCìX X21

tÓx (4) Stapes gI (3) Incus ;Zy (2) Malleus `¹ (1)

WzZiÅØzVÃ»yÆŠzu}”VÃv™CìX X22

Basilar Membrane (2) Tympanic Memnrane 8G (1)

Perilymph (4) GŠZgµ (3)

ANSWERS

1-1 2-4 3-4 4-3 5-1  6-2  7-3  8-3 9-1 10-2

11-1 12-4 13-1 14-1 15-2 16-4 17-4 18-1 19-3 20-1

21-4 22-1

ééééé

ŠgCZN[»Ãt7™äzZáX X1

2 Zzg 1 (4) egË',Zzy (3) egÖeZgzy (2) Yg`Z]
43¨4jè
HGEEE (1)

Ë��~Ze7-ÂZg_5+k,#p~Ã¹Y@*ìX X2

)ßY (4) pw (3) µ2.çGG±43ï
YEGG (2) ZN[ (1)

Ñ7ŠzVÃZk§bqÝ™Mh�X Haploid X3

Mass Selection (4) 2 Zzg 1 (3) !*D×2 (2) 3× (1)

ŒÛ:<ZknHY@*ìX Quarantine Test X4

œVÆ�Z]Ãgz1 (2) %nW(Û+Ãgz1Æn (1)

tÓx (4) mCâŠ}ÅYõÆn (3)

pŠik,ÏzZá7ŠzVÅS:]X X5

tÓx (4) 2 Zzg 1 (3) 3,ZzgâŠ{izZZZµZµ7Š}~ (2) 3,ZzgâŠ{izZZZq-„7Š}~ (1)

¡¦ZN[Æ§jX X6

Pure Line Selection ±{ØZN[ (2) Mass Selection Z¯g~ZN[ (1)

tÓx (4) Clonal Selection ÄZŠZN[ (3)
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Zk§jÆfg=7Š}Å�#ÖZzgZkÆYßVÅ�#Ö~ZŸ†HY@*ìX X7

Haploid (2) M±43ï
YEGG Polyploidy (1)

¯g~ZN[ Mass Selection (4) Quarantine Test (3)

aZHYYì (Polyploid) ZkŠzZYÆik,ZW,7ŠzV~øDAYMßet X8

Antibodies ¡Z�x (4) Ã2 (3) Colchicine Ã6̄ (2) 0*àöi+k (1)

7Š}ÅZ‚ÛZö±Æn»gWæ7Š}~X X9

Ñ7Š} 4 (4) Ñ7Š} 3 (3) Ñ7Š} 2 (2) Zq-Ñ7Š} (1)

§CÂŠgZÝtìX Biotechnology X10

Micro Biology (2) Moecular Science ‚ÓC‚b (1)

tÓx (4) Bio Chemistry §ð6Y (3)

ãÆ´`ÆntŠzZN»gÅYCìX X11

¡§/ Antibiotics (4) 2 Zzg 1 (3) Z²A (2) ;gñ÷ (1)

ANSWERS

1-2 2-1 3-3 4-4 5-1 6-4 7-1 8-2 9-1 10-4 11-3

•–––˜

Z+6ðZâY�ŸÅ›zúZzgKã!*6ÏÅyÆn¢zg~�Z7kc*]¹Y@*ìX �

6,z”Z�F,ØVÅgKZ»ÇVÐ¶ƒD�X �

lÒVÔ
\+Aö
I

F,ØVZzgeZwÐµƒCìX �

lÒVŸ~ÂZ**ðaZ™äÆnZEwHY@*ìX �

Îe*Zzg7N*ôŸ~zßYÂZiyÃ‡ìgppZzg¡»g™ŠÏc¢zg~�X �

yA-VÅ»g~~æŠÇgƒ@*ìX �

»g1;àg�»g0Ô;àgzXÔ**>zXZzgWx»%“ìX �

6,z”~»g0Ô;àgzXÔ**>zXZzgWx‰ÁÜñ�ŠƒD�X /
ÄA.3ðGV �

6,lÒVâùqª~ƒVÂZ7%¹Y@*ìX 20oC �

B¤/ZxyÅ¢zg]ƒCìX 400-500 øg}ŸÃgziZ:½ã �
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»ñZ#k&�X (Anaemia) å‰ÎÅ¶Z@ �

ŠzŠ|Å]Ã1Íi¹Y@*ìX �

uÅ]Ãhzi¹Y@*ìX �

+ßi½Zð**à~½ZÅW‚yw•~æŠ™@*ìX �

³wZg{ÂZ**ðaZ™@*ìX 4 Zq-¤/Zx‰Ãi �

Ã«ZwZ&+zVÔšÔâÍ“ÔZzgÎV~0*c*Y@*ìX �

³wZg{ÂZ**ðaZ™CìX 9.45 Zq-¤/Zxl! �

ÐiZZ+n*]0*ðYCìX 50 ZK̈ãŸ~ �

0*ãñ�Šƒ@*ìX 90% ¥ât~½ã �

�ZyÆøg}ŸÃ(,~lZg~ (Macro nurtients) »g1àg�Ôn*]z){¯Vkc*] �

¢zg]ƒCìX
�TÅøg}ŸÃ¹ÁlZg~ (Micro Nutrients) zN*NZzgn*]‰ß;ÔâÅ5åEH4Ôz){pgŠn*] �

¢zg]ƒCìX
)ÑiòZ�F,ÚŸ~»gGYD�X½Z~ZyÅñ�ŠÏ¢zg~� �

zZµƒYìX (Heart Attack) ŠgZÝpyÆ·zÃÁ™@*ìXTÅzzÐ̄ú (Cholestrol) Ã«Zw �

£ZÇä»§iigZ®)B@*ìX �

Šyc*ZkÐiZZ+Šg»gƒD�XZ7îsæC£¹Y@*ìX 180 �gZÔzgÜ”VÅÉðc �

ŠyŠg»gƒD�XZ7¿æC£¹Y@*ìX 100 ñ8-ZzgâlÅÉðÆn �

‚ygßÆñÌ~„[VÅ»“™D�X �

]ÐiZZ+ƒÂhZzg¾kÆ7ŠzV~YwŠZg~ic*Š{ƒCìX 12 1/2 Z¤/gZ]»z9 �

ŠJyÅ»“gßZzgypŠzâVñÈVÅYCìX �

ypÆñÌ~Z»kÅlZgic*Š{ZzggßÆñÌ~ÁƒCìX �

Ì¹Y@*ìX (Global Grain) ezwÃ¬@½Zð½ �

Ð„ezwÅ»“ÅYCìX (2300BC) ZzgEÙZ0*�d$ (9000-8000BC) z‰v~Šzg �

ì�Å»“',WWZ¨Y~ÅYCìX Oryza Sativa ŠJy»‚³**x �

ñ8-̂~
¢-Aö
EEEÅzzÐ“Fg~zZµƒCìX �

ZzgZNg+�Z]¿ZŠzc*]�X 45 eZð
(£4è
G

GE �

¢-Aö
EEE»́t¬xîg6,êV~C({igŠÈgZg8-c*êV6,̀sŠZg6,]Å̂~ªCÙƒ@*ìX �
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êV»"g8-ƒ**"5¿.ç EGHc*ZzgzZ],kǼtÅzzÐƒ@*ìX �

7ŠzV»gka5�X White Fly Zzg Aphids �

)*.çEEE+3¾æ X
YEZ³gZà(³ge+ÔZ&+zÏyZzgfc*i!*yz){�Z] BHC )eZð³gzeZð¢45é E

GELR,Zð³gzZZ
#-£4è
GG

GE( D.D.T �

¿ZŠzc*]�XÃ̀sc*âùÅ̂~7ŠzV6,r»îHY@*ìX
¡¦3Š (2) ŠgC3Š (1) 3ŠŠznÅƒCìX �

‰"5¿.ç EGHc*Z7¹™D�TÅzzÐ Nitro Bactor Zzg Azobactor 7ŠzVzYâgzVÆÃåâŠzVÃ �

ŠgC3Š»gƒCìX
Î6,Ã‘Ô7N*lÃ`gkÔ**>zX‰3ŠÃ¡¦3Š¹Y@*ìX DAP -gc*Ô �

].h+WBÙÆ§j�X Drip Irrigation Zzg Sprinklers �

7Š}ÅzzÐZ°Yƒ$ËìX Parthenium �

**òCÙi}ÐaZƒD�X Pulichinte %cZzg¾kÆE~ Pogaku Malle ÔÃ~ �

¹Y@*ìX Animal Husbandry ñwVÃ½ZÔ(ÔD(ÛZë™**ÔZ‚ÛZöñ¨VÔ �

zZµƒCìX Gali Kunta ¬xîg6,YâgzVÆczV~Zq-ç**uFg~ �

%{ÇñgziW:WJ{ŠzŠ|ŠîìX �

{ŠzŠ|ŠîìX 25 ̀ÏÔƒÅk54è
HGE**òÛzãZlxÅÇNgziW: �

4J-¤/xHY@*ì 30 wZg]ZzgZq-{mz9ª 62oC Æ¿~ŠzŠ|Ã (Pasteurization) 0*DgZKc �

ÑÄ{ŠzŠ|aZHY@*ìX 60@*40 Æ_.øg~gc*„~gziZ:½ã 2011 yz*ãçâCZzgÑgc*Cuz} �

6,zWZÆÃg+Ã!*!*ñCZz[¹Y@*ìX �

Zh3ÆgzZîñ7Òå»ŠzŠ|fZB~ËŠgØƒ@*ìXTÃ%gegµñÆt‚]ŠyJ-ôpg{Yì �

t%#VZ&+}Zzg÷)Í“(Æn0*àYCìX 50 Š*½~ �

%©ÆZ&+zVÅaZzZg~yz*yÃŠ*½~aå£xqÝìX �


Z&+}aZ™@*ìX 41.06 yz*yCÙ‚w �

yz*yÃÍ“Å»g~~0*vZV£xqÝì�½ã‚Ñ:Zq-DÙZg
³Í“(ÛZë™@*ìX �

',ZÝ%#VÜsb@*WJàV~åîg6,›zú0*C�X �

ŠgzwZg]Šg»gƒCìX 38oC @*37oC Z&+}JgÆn¬xîg6, �

/////

»ÃX NECC X1

National Economy Coordination Committee (1)
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National Egg Coordination Committee (2)

Natural Egg Coordination Committee (3)

National Economy Coordination Committee (4)

Zko»:ZhNhzZÑ6,0+{ìX (Emu) Z_ X2

Y0*y (4) W7´ (3) Z&+zk (2) yz*y (1)

ßÅHV»0*ÜB@*ìX X3

Sericulture (4) Apiculture (3) Aquaculture (2) Pisiculture (1)

³ßïÑY@*ìX 3 @*10 ZkßÅíÆZq-»ßãÐ½ãCÙ‚w X4

Apis Indica (4) Apis cerena (3) Apis prigona (2) Apis florea (1)

³ßŠ¶zZà-gzàßÅítìX 30 @*25 ‚Ñ: X5

Apis Dorsata (4) Apis Indica (3) Apis melifera (2) Apis melipona (1)

ßÅí»iCÙZm»g~~ZEwƒ@*ìX X6

Apis Polish (4) Apis Tincture (3) Apis Sulphur (2) Apis iodine (1)

yz*ã‚́÷ÅÑmðìX X7

³¢a 7500 (4) ³¢a 7400 (3) ³¢a 7300 (2) ³¢a 7200 (1)

MVZk~ñ�ƒC� (Mombay Duck) Zzgâ!/õ Eeu (Saradines) ‚gZeZM (Tuna) ÔI**(Mackerel) –Gw X8

Ô` (4) «g (3) 0+~ (2) @*Ñ[ (1)

µ5Õä Hk**òT@*Ñ[ÆZkRÐ½ZqÝ™CìX X9

CÙR (4) ŠgxãR (3) ¬R (2) Zz6,~R (1)

**òT@*Ñ[ÆZkRÐ½ZqÝ™CìX Rahu gzƒ X10

CÙR (4) ŠgxãR (3) ¬R (2) Zz6,~R (1)

**òT@*Ñ[ÆZkRÐ½ZqÝ™CìX (Mrigals) %$ºÒø G X11

CÙR (4) ŠgxãR (3) ¬R (2) Zz6,~R (1)

Zk´º~d~CÙi{{]0*c*Y@*ìX X12

3,æZ»‚i (4) I»‚i (3) ›»‚i (2) Z&+zâyæ!*i (1)

ŠJyÆXRV~ŠVÅZ‚ÛZöÐZkFg~ÆçZ]ÃÁHYYìX X13

Aphids (4) Stem borers (3) Citrus Butterfly (2) Leaf Miner (1)

{0*ãZzg3g}0*ã~ŠVÅZ‚ÛZöÃ¹Y@*ìX X14
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Sericulture (4) Aqua Culture (3) Pisciculture (2) Apicultre (1)

ŠgC3ŠÅ»g~~túc*VgzwZŠZ™D�X X15

zZ],k (4) ð} (3) Azobacter (2) ßÅªV (1)

¡¦3ŠÅVwX X16

�³gZà (4)
!5½54gê G

YEGI³gZà (3) DAP (2)
!5»4o-ê G

YEIGÃ‘ (1)

zZµƒ$ËìX (Allergy) Zk7Š}ÅzzÐZ°Y X17

Phycocolloids (4) Bryophyllum (3) Parthenium (2) Chrysanthemum (1)

“Fg~Zk7Š}~zZµƒCìX X18

�Zg (4) ñ8-̂ (3) ezw (2) [V (1)

�Z]¿ZŠzc*]ÅVwX X19

Varipilla (4) Parthenium (3) ZNgy (2) DAP (1)

Zy~+ßi0*c*Y@*ìX X20

zZ],k (4) mC3 (3) ZK̈ã3 (2) 6,0+} (1)

0*ã0*c*Y@*ìX 90% Zk~ X21

â+»&+gc* (4) 3ât (3) ¥ât (2) !ât (1)

B¤/ZxÅ¢zg]ƒCìX 400-500 øg}ŸÃgziZ:½ã X22

i7- (4) Îe* (3) y (2) WÇe+ (1)

øg~½Z~XZlxÆkc*]ñ�ŠƒD�X X23

10 (4) 5 (3) 3 (2) 4 (1)

øg}ŸÃƒÐic*Š{ÂZ**ð(ÛZë™CìX X24

zN*ð (4) n*] (3) 6,z9 (2) lÒV (1)

Å¶ÐHƒ@*ìX B2 Ÿ~zN*ð X25

Beri Beri (4) Goitre (3) Glossitis (2) Anaemia (1)

tKpy~ƒÐic*Š{0*c*Y@*ìX X26

âÅ5åEHk (4) ß; (3) y (2)
!5½54gê G

YEGI (1)

øg}ŸÃÁZiÁ{0*ãÅ¢zg]ƒCìX X27

10 (4) 4 (3) 3 (2) 5 (1)
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ZjßV~ŠzPÆÍx)3ä(ÅZYÅÑz¬]“ÅˆX X28

2002 †g~ 16 (2) 2002 †g~ 2 (1)

2002 †g~ 26 (4) 2002 †g~ 22 (3)

»g1;àg�ÅF,I~�áïZëÁÜX X29

CHCI (4) CHO (3) CHN (2) CNS (1)

gL”VÆnZkZ�F,Å̃¢zg]ƒCìX X30

ZÑ**M (4) É43ðGJ‚M (3)
4o-ö
XHeZM (2) §ZM (1)

øg}Ÿ~iZZ+l!¹VôpÅYCìX X31

Z£à!*Ä (4)

\+Aö
I

!*Ä (3) u¡!*Ä (2) ƒZð!*Ä (1)

ìX Anion ŸÆnƒÐZë X32

WÇe+ (4) ³gZà (3) 7N*ô (2) Îe* (1)

[VÅ»“ZkñÌ~ÅYCìX X33

”h+',‚] (4) ¤/â (3) gß (2) yp (1)

ìX Cation øg}ŸÆnƒÐZë X34

WÇe+ (4) ³gZà (3) 7N*ô (2) Îe* (1)

ANSWERS

1-2 2-3 3-3 4-3 5-3 6-3 7-4 8-3 9-1 10-3

11-2 12-1 13-3 14-3 15-2 16-2 17-2 18-3 19-2 20-3

21-2 22-2 23-3 24-1 25-2 26-3 27-2 28-2 29-3 30-2

31-3 32-3 33-2 34-1

ððððð
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Microbes XXXXyyyyŠŠŠŠ||||�������� 15

6,zIizZXm@*]Zzg³Z**]~yŠ|Fgc*V Ô
¢-Aö
EEE Ô zZ],k Ô Æzµ"5¿.ç EGHc*

/////

ZŠyzc*yCy;uä¤!gpgŠÎÃZXŠHX �

Æîg6,ƒD�X Link zZ],kºmnÆyŠ|���X�Y0+ZgZzg"Yy��ÆŠgxyZq- �

Zq-
¢-Aö
EEEìX (Pencillium) 

&4hÐê FE
�

öÈŠ*Uc*ÅFg~Ænf)ŠZgƒ@*ìX �

Ùc*Š„Å»g~~æŠÇgƒ@*ìX (Lactobacillus) 1ÍÒ−Ö �

z){�X (Micro Arthropodes) yŠ|�-VÅPVwÙc*ó
¢-Aö
EEEó6,IizZóZ5Zzg‰yŠWgêz7ek �

ÅZ‚ÛZöƒCìX (Rhizopus) c***gs6,
¢-Aö
EEE‰ (Bread) v~ƒð',i+ �

øg}WÕV~ÆÙc*ñ�ŠƒD��;L~æŠ™D�X �

z){‰Z50*ã~ñ�ŠƒäÅzzÐ0*ã»g8-!~âbŠ¬ðŠêìX (Spirogyra) óZ3Jz7Z Chara »gZ �

ZõZ0+gJ-è~½ã‚hñ0*õHÙc*Zzg
¢-Aö
EEEñ�ŠƒD�X 8 Zq-Z�gK~ �

7CóÎZíjóWØ[0óDóèßZzgZi+kÜFgc*VzZ],kÐÄ�X �

N*"3¨é JGEàóŠtZzg,-$pyÜFgc*VÙc*Æ:LzZµƒC�X �

ÜFgc*Vq-ï~Y0+Zg‰6,zIizZÆfg=Ä�X (Amoebiasis) Zƒ‹ (Malaria) Uc* �

B@*ìX (Fermentation) ]»ZÈI~psƒä»¿Â �

¿ÂÃ(,}eä6,ZÈIóUZzgZ$k5ë GHZŒÅ»g~ÆnZEwƒ@*ìX �

**ò**xC²w»gƒ@*ìX (Ethyl Alcohol) ¿ÂÅzzÐZ#-£é GGLZÈI �

!*gà[Vó�óezwZzgñƒV~ŠgC]ñ�ŠìXÃ¿Â~ZEwHY@*ìX �

�Antibiotics z){¡§/ Streptomycin Z7êâ$jè
J

E Tetracycline ó4Z‚"1¹Òè
JGE Pencillin

&4hÒè FEE �

eZËZ¿hg¡Í-.5ë
E

GEYä&4hÒè FEEÅZXŠÅX �

Æ‚B (Dr. Ernst. B. Chain) eZËZgê!u (Dr. Howard Flory)
&4hÒè FEEÅZXŠ6,eZË;zZgejg~ó �

~â.ÞZÅxÐâZiZŠH 1945Ã (Alexander Fleming) eZËZ¿hg¡Í-.5ë
E

GEY

ÃeZËÞ6,ZÇeZògZƒäŠgc*ÄHX (Tetracycline) ª4Z‚"1¹Òè
JGE (Aureomycin) Wg-âðÍ �

N*"3¨é JGEàó¤úyZzgŠtz){ÜFg-VÆ´`Æn4Z‚"1¹Òè
JGE¡§/ZEwƒ@*ìX �

q…îsæ]J-Fg-VÐôpg‚rìX �
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ÅZXŠÅX (Vaccine) ä7C»q (Dr.Jonas Salk) Y~eZË�**k‚´ 1952 �

Y~Šgc*ÄHX 1937 äŠ‚Æfg=fYäzZá7CqÃ (Dr. Albert Sabin) eZËZ_^‚0 �

Šc*Y@*ì (Vaccine) z){ÐXîÆnq (Tuberculosis) ZzgŠt (Hepatitis) DÔØÔZœ[® �

Æ»LcqÃZXŠHX (Rabies) ä0*ÉÆV (Louis Pasture) ßK0*˜ �

ƒCìX 78% øg}âjw~**>zX �

(Azobacter) ZzgZm,z"5¿.ç EGH (Anabena) ZbÓC (Nostoc) **6u (Rhizobium) K~cð**>zXÃgÌzÓ �

‰yŠ���Æfg=7ŠzVÃ(ÛZë™D�X
»gƒD�tŠgZÝgÌzÓÙc* (Nodules) Æ7ŠzVÆazV~ÇÖ (Leguminaceae) ’!54gö GE

�

cYÅ**>zXÃ�™äÅzzÐƒ@*ìX
Æ¿ÅzzÐŠzŠ|Ãôpg3YYìX (Pasteurisation) 0*2ge$ �

**òFg~ÄìX (Anthrax) ñwV~Z̀Z¾ �

Ænf)ŠZgƒ@*ì (Food poisoning) **ò̀N)É½Z (Clostridium botulinium) ³7i+*1IÅ54-ê GEG �

geµcyŠ|�-VÆZ‚ÛZöÃgzÇìX �

»ÃtßK0*˜ä7HX Germ Theory of diseases �

äŠ!*]ÐU*"$H�yŠ|�-VÃZ!*w™huHYYìX Lazzaro Spallanzani Y~ 1768 �

Åi0+Ï*ZgD�X (Symbiosis) gÌzÓÙc*’F̂Æ7ŠzV~ë!*Ù �

ë�X (Botoulism) ÐƒäzZàFg~Ãë1I9x (Food poisoning) É½Z �

»ZEwHY@*ìX (Quinine) Uc*ÅFg~Æ´`cY2 �

‡‡‡‡‡

yŠ|Z�xÅñ�ŠÏÃƒÐ¬ZkÐŠgc*ÄHX X1

tÓx (4) ZÉ¾æ
YEhg¡Í-.5ë

E
GEY (3) gZ',^ (2) CyH (1)

ÓxyŠ|Z�xZy6,ŒƒD�X X2

tÓx (4) âç»&+gc* (3) RNA (2) DNA (1)

Z,yŠ|Z�xX~%œ/{�0*c*Y@*z{B@*ìX X3

Z5 (4) 6,zIiz÷ (3) -»g-F (2) 6,zPz-F (1)

"5¿.ç EGHc*Ã«!*gZkäŠgc*ÄHX X4

zZ? (4) ugz**®gZk (3) ZgT (2) CyH (1)
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"5¿.ç EGHc*~t70*c*Y@*X X5

tÓx (4) %œ/{ (3) !ât (2) âç»&+gc* (1)

"5¿.ç EGHc*Zk̂ÆƒD�X X6

tÓx (4) Íŵ (3) sc (2) ˆŠZg (1)

zZ],kÅÛzã6,]�6,z”ÐµƒCìz{ZkÃ=Íg�X X7

3ât (4) Host Cell (3) Crystal (2) #âŠ} (1)

tzZ],‹ÐƒäzZàFgc*V�X X8

tÓx (4) Zi+k (3)
&.ø (2) Æ{ (1)

Óx
¢-Aö
EEEŠJ§ú‚|#6,ŒƒDTÃt¹Y@*ìX X9

Îº (4) ï~�� (3) %œ/} (2) (Hyphae) ¡} (1)
¢-Aö
EEE�QzZVÔ»½ÔÇ~6,QM�X X10

tÓx (4) æzx (3) Cilia (2) ›0+~ (1)
¢-Aö
EEEZyZŠzc*]Å»g~~ZÌgnp�X X11

Zy~Ãð7 (4) 2 Zzg 1 (3) ZÈI (2)
&4hÓ4è FEGE (1)

6,zIiz÷ÆŸ~t70*c*Y@*X X12

+?ç
EEEât (4) %œ/{ (3) !ât (2) ²Aªî XE

(1)

6,zIiz÷�!*wú‚|#Å̂ÅæŠÐw•™D�X X13

tÓx (4) %œ/{ (3) ï~Š-Zg (2) @" (1)

6,zIiz÷Šz”V~„ƒ™ZK®ZŠ~ZŸ†™D�Zk§jÃ¹Y@*ìX X14

tÓx (4) %œ/{Å„ (3) ï~„ (2) ŠzCÙ~$i©3þ
GIG

G (1)

Z6,zIiz÷�ZK̈y~k»!*)̄‘W�X X15

cZ$4o-ê GIG (4) Z¤CZƒ4h4ð XHÑ"1¹é JH (3) Zƒ (2) öÈe* (1)

Z(Z6,zIiz÷�Uc*ðggÃ;D�X X16

zZ],k (4) öÈe* (3) -»g-F (2) k,z™-F (1)

+ßiÃÇ™ä~æŠŠï�X X17

tÓx (4) pgŠ|Z�x (3) ³Z**] (2) m@*] (1)

ŠzŠ|ÃŠ„Å̂~ps™ä~pgŠ|Z�xæŠŠï�X X18

ZÆÆ7Í/õ
E

G (4) zZ],k (3) 1<ZŒ"5¿.ç EGHc* (2)
"5¿.ç EGHc* (1)
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Zk7Š}~ñ�ŠƒD�X Rhizobium Leguminosaram 
"5¿.ç EGHc* X19

tÓx (4) ŠZßV (3) ñ8-̂ (2) ® (1)

¡§/ÃZkäZXŠHX X20

™q- (4) e~zZ? (3) z@;gz} (2) Alexander Flemming (1)

ZA!*-f�"5¿.ç EGHc*Ð»gÆYD�X X21

tÓx (4) Zk,¹âðÍ (3) 6Z‚$¹Ó4è
J

GE (2) ³gzâðÏ” (1)

yŠ|���Fg-V»!*)̄‘W�X X22

tÓx (4) 6,zIiz÷ (3)
¢-Aö
EEE (2) zZ],k (1)

ŠzYV»5\B@*ìX X23

tÓx (4) ±É (3) ŠzÝ: (2) $hÒ5é
E

G] (1)

Zq-7Š}ÆYwÆik,{ÃŠzu}7Š}ÆYw6,vHY@*ìÂZkÃë�X X24

tÓx (4) $h4ð
HIG× (3) ŠzÝ (2) ™ZA (1)

ÃŠgc*ÄHX (Plant Tissue Culture) Y~ZkämC!*D'×g· 1902 X25

z@;gz} (4) gZ',^ (3) Y‹C^ (2) ZgT (1)

Zq-å7ŠZaZ™äÅmC7Í/õ
E

GÅ&6V»qï7ŠZB@*ìX X26

Zy~Ãð7 (4) Hybridization (3) ™ZA (2) Totipotency (1)

7Í/õ
E

G„ƒ™Zq-**‡.ÞÙ|#!*:VÆÂŠ}Ã»g™D��BD�X X27

tÓx (4)
µ5Òø G (3) < (2) ¸t (1)

Ë7Š}ÆÉ{ÐúVÃïw™ZJã~Z•ðñizVqÑ]Æ*ZÇc*Y@*ìXt7Í/õ E
G

$©gê
GG

ƒ™67Š}Ã X28

ÀŠï�ZkÃ¹Y@*ìX
8545ë EEGHZb8- (4) $h4ð

HIG×2 (3) ŠzÝ (2) §i Genetic (1)

7Š}ÆøDAS:]Ã¹¿Ð²á~Šzu}7Š}~v™äÆ§iÃ¹Y@*ìX X29

tÓx (4) ¸t (3) $h4ð
HIG× (2) 8545ë EEGHZb8- (1)

~Zk‚bŠZyäŠgc*ÄHX 1674 pŠg|�ÇVÅñ�ŠÏÃƒÐ¬ X30

ZgT (4) Z&4è
EHEzZyCyH (3) zZ? (2) eZgzy (1)

Z,yŠ|Z�x�ZK½ZW\»g7™MhX X31

Saprophytes (2) Heterotrophic (1)

Parasites (4) Autotrophs (3)
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yŠ|�-V»_·B@*ìX X32

Anatomy (2) Physiology (1)

Micro Biology (4) Taxonamy (3)

ZyúV~ñ�ŠgT�X (Viruses) zZ],Zª X32

%œ/{ (4) 2 Zzg 1 (3) m@*]Æ7Í/õ E
G (2) ³Z**]Æ7Í/õ E

G (1)

ZkFg~»!*)̄ƒD�X Virus zZ],ª X33

tÓx (4) gKD (3) Aids Zi+k (2) 7C (1)

~Zk‚bŠZyäŠgc*ÄHX 1647
"5¿.ç EGHc*Ã«!*g X34

z@;gz} (4) ßð0*˜ (3) Crick (2) CyH (1)

ANSWERS

1-1 2-4 3-1 4-1 5-2 6-4 7-1 8-4 9-1 10-1

11-3 12-2 13-1 14-1 15-3 16-3 17-3 18-2 19-4 20-1

21-4 22-4 23-2 24-1 25-2 26-1 27-3 28-3 29-1 30-3

31-1 32-4 33-4 34-1

ððððð

XXXXøøøøggggZZZZââââjjjjwwww 16

XŠgCz‚bX§Càq  §CZbZYZzg)§CZbZÆúZï
/////

§C™{X™{ZgnÆÓxâjàÂñV»ù·LL§C™{óóB@*ìX)c*(™ïZgnÆÓxY0+Zg Biosphere þ

ï™§C™{¯D�X
½ZðiîX½Zðiîz{gZ3ìTÆfg=½ZZq-́ð%µÐŠzu}́ð%µ~ Food chain þ

vƒCìZzgZkÅZ’ZYaZàÇyÐƒCìX
½ZðYwXËâjàÂx~ñ�ŠZ�-VÆâÎZq-îs½Zðģ0*c*Y@*ìXt Food web þ

½ZðģZq-iîÅ§bƒ@*ìZzgZ½Zðiî,Zq-Šzu}Ð%1oƒ™Zq-Yw¯C�TÃLL½ZðYwóó
¹Y@*ìX Food web
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ZCÙZxXZCÙZxZq-Z+qªìTÅzäææpZCÙZxÐQìX Pyramid þ

âj1CZCÙZxX´ð%Zi»‚!ZÖg�ZCÙZxÅ̂Æfg=ËâjàÂxÅ Ecological Pyramid þ

‚|#Ãec*ìÔâj1CZCÙZxB@*ìX
§CSX**xCâŠ{�Y0+ZgzVÐqÝƒ@*ìX Biomass þ

Ÿg�Z]¿ZŠztXZŠzc*]Î7ŠzVÃ¢gc*vyTäzZá�Z]Ãhu™äÆn Pesticides þ

ZEwHY@*ìX
§C¡yXWßŠ{»g»½Zðiî~ŠZ¼§Cfy{B@*ìX Bioaccumulation þ

§C°e$XZq-´ð%µÐŠzu}´ð%µ~vƒDƒñWßŠ{»g Biomagnification þ

»%6ƒä»gDy§C°e$ÔB@*ìX
XeZð³gzeZð¢45é E

GEbR,Zð³gzZ
#-£4è
GG

GEXtZq-�gzczs�Z]¿ZŠztìX DDT þ

Ë�b6,ZW,Z0+ZiƒäzZá8Zzg§CúZïÔøwZyÆ6ð·¶Ãâjw¹Y@*ìX þ

½ZðiîteCì�ÂZ**ðZq-�bÐŠzu}�b~¾§b*gCìX þ

½ZðiîÆCÙ́ð%µÆâÎ¾»¶Kyå½ZÐ½ZpgÅ§sZ�ág{™@*ìX þ

°Š~½ZðiîZzgSÅ½Zðiî�-VÆŠgxy½ZðģZzg�-VÆŠgxyÂZ**ðÆ·zÃªCÙ™CìX þ

´ð%Zi»‚!ZÖg�ZCÙZxÅ̂Æfg=ËâjàÂxÅ‚|#Ãe@*ìâj1CZCÙZxB@*ìX þ

´ð%Zi»‚!ZÖgT~CÙ́ðŠgz~�-VÅ®ZŠÃªCÙHŠHƒÔ°Š~ZCÙZxB@*ìX þ

°Š~ZCÙZx½Zðiî~�-VÅ®ZŠÃªCÙ™@*ìX þ

´ð%Zi»‚!ZÖgT~CÙ%µ~i0+{âŠ{ÅlZgÃªCÙHŠHƒÔ§CS»ZCÙZxB@*ìX þ

´ð%Zi»‚!ZÖgT~CÙ́ðŠgZ~�-VÅÂZ**ðÃªCÙHŠHƒÂZ**ð»ZCÙZxB@*ìX þ

§CSÃg»i~ZgïÅwÐÌZEwHY@*ìX þ

Ÿg�Z]¿ZŠzc*]ÆZEwÐâjàÂxÃF§bÆv**]ÑhƒD�X þ

E~!*g~!*g~ÐZq,1**XZk§b§»CNzwÔQC'×Z3 (Crop rotation) ”VÅp~ þ

z‚b»oƒZ¾ZxZyÆDZzgbàÆn¢zg~ìX
…e’�z‚b!*<mg»i~ZgïÔÃ́Ôðz@ÃD+',zZôoÐZEw™,Zkn�t**‡.Þ‰h+�Zzg þ

!*sy»ƒYNÐX
Îgc*4ZzgÎ̃´Z%Ã]z‚bÅŠø7!~g»z7̂àCe’X þ

‰´̧Vik,i}0*ã»Z0+JŠ®ZZEwZzg�}9.îVÅ5ZðÐik,i}0*ãÅR~¶zZµƒ̂ìX þ

@*2.5 ìZ#�@*i{0*ãÜs 97% ™{Zgn6,ñ�Š0*ã~Ð«gzV»3gZ0*ãZzgik,i}3gZ0*ãÅlZg þ

‚ìX 2.75
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k¢aÐÁƒÂz;V0*ãÅº¦gÅYñÏX 1700 Z̧Zx{Æ_.Ë´‘~0*ãÅ‚Ñ:(ÛZb þ

z‚bÆŠZÔZ:zZoZEwÐ**‡.Þ‰h+z‚bîs²@J-Šø7[g{Mh�ZzgF,¹»Ÿ‡ìŠZìg{Yì þ

(Endangered Spcies) Z,7Š}c*YâgÅZâZq�nzxƒäÆŒÛd$�ZyÃç}ÐŠzegZâZq þ

ë�X
�I™âw Great Indian bustard ¢}ÐŠzegZâZq~)~TÃÍKF,ZÕÑ¹Y@*ìZzgZq-6,0+{ þ

Zzg6,»ÖÐmgnp�¬@̂',ZñDâjwZzgizZßŠÎ‚ÌWsZ&+c*Å§sÐYg~™Š{z„~t
�áï�X

ìX (Poecilotheria metallica) ÍðF,ÕÑ»‚³**x þ

ZâZqnzxƒDYgì�X 27 ZzggziW: 10,000 �gâCÙâj1]Z~XZzXzZÍÆ_.Š*~CÙ‚w½ã þ

ÎZŅ̃Zò̂',ZñDÍCi0+Ï�ç} I.U.W.C Zzg World Wild Life Federation (WWF) þ

Å Red List Book c*Red Data Book ÐŠzegZzgnzxZâZqª7ŠzVZzgYâgzVÆZâZqÐ0
Z�á®)™CìX
Í]§C™{Æf{],ƒD�X þ

7ŠzVZzgYâgzyÆŠgxy0*ñYäzZá̧‡]ZzgZlxÃ„§Càq¹Y@*ìX þ

(Endemic Species) Ëºm´‘Ô£xc*o~0*ñYäzZá7ŠzVc*YâgzVÅZâZqÃºm´‘ÅZâZq þ

¹Y@*ìX
¹Y@*ìX (Sanctuary) z{£x˜V6,ŠgCâjw~6,0+zV»DHY@*ìZk(Ã_5¼Bð

E
Fg~ /

ìX Recycling ÍCDÅY+$ªŠx»½Å þ

yz*y~ì�ƒÐic*Š{ç}ÐŠzegâqìX 60% èzVÅW!*Š~» þ

Y~Ó#ÖyäèzVÃnzxƒäÐXäÆn6,Z7½ï EHÑzqHX 1972 þ

ôpèzVÆ´ºñ�Š�X 27 øg}oyz*y~] þ

,Vyz*yÆf!v^~ñ�ŠƒD�X 50% V(£Ó4/õ
G

GJZzg 62% Š*Æ½ã þ

N*Â6,Z7½ï EHI¬ŠwW!*ŠZzg™*ô~ñ�ŠìX þ

0*3w_5¼Bð
E

Fg~Izgø~zZµìX þ

I¬ŠwW!*Š~ñ�ŠìX Pranahita »zZwZzg6,Z• þ

I
²�+ê~zZµìX (Kinnerasani Wildlife Sanctuary) ±2.çEGZ‚ã_5¼Bð

E
Fg~ þ

ÅZ˜bÃZEwHX (Ecosystem) ä«%ûâjàÂx A.G.Tansley þ

³¢aÅŠzg~6,ìX 150 »gó$45¾æ GE
Y

zik†!»)eZÆU~z�á3!Ð½ã þ
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ÆŒÛd$«g~ZâZq0*ñYD�X 10 «g~½ã0*õÑÄÐ þ

0*ðYCìX 1000 dyZzgdZzªâk~ZâZq»àq°%,¢a þ

Y0+ZgZ�x7Š}ÔYâgZzgpgŠ|Z�xâjàÂxÆ§»CZbZY�X þ

¹à} (3) ™g@ (2) aZà} (1) ½ZðiîC%Zi6,ŒƒCìX þ

¹à}%Š{7ŠzVZzgYâgzVÆ!*ª]Ð½ZqÝ™D�X þ

Æfg=qÝ™D�X (Photosynthesis) Mð@*; / 7Š}Îg`ÅÂZ**ðÃÃ¦F,I þ

«g~zŠgc*ð0*ãÔƒZÔÎg`ÅgzÝZzgèz){âjàÂxÆ)§»CZbZY�X þ

T¢aÐÌÁlZg~!*glƒCìX 23 ´‘õZ6,Œƒ@*ì˜V6,Zz¹ 17% ™{Zgn» þ

ZzgZkÆ Moses, Lichens, Xerophytes ÅVw (Producers) gŠãâjàÂxÆaZàÇy þ

´z{!¾V»ðìX
ÂZ**ð™Z{Zgn6,0*ãZzgi}Ã¤/x™äZzg0*ãÃggZ]¯ä~ZEwƒCìX 36% Îg`Å½ã þ

gzÝ7Š}_.[™D� 85% @*80% gzÝ7ŠzVÐÓk~WCìXTÅzzÐ½ã 8% Îg`Å½ã þ

MðF,I / gzÝÃ„Ã¦ 50% ~Ð7Š}Üs 85% @*80% 7ŠzVÆfg=_.[”{gzÝª þ

~ZEw™D�X (Photosynthesis)

FÂZ**ðcY~_.[ƒ™Ü~)YCìX 57% Îg`Ðå3zZà½ã þ

ŠJyÅgzZîZnXgz"1ºé GGÔZ%ê‚g~ÔÃÉÍ-ö
HÉZzg7ð!*_oz){�X þ

**òÂ[èX Silent Spring Y~gZŸ»gÍä 1960 ™x¿ZŠzc*]ÆµZW,Z]6, þ

eZð³gz+ËZ]45ëGHZŒZEwHY@*ìX 2-4 ŠzÕ@&40î FGGCÙizVÃhu™äÆn þ

ŠyŠg»gƒD�XZ+”VÃîsæC£¹Y@*ìX 180 �ZgZzgzgÜ”VÅÉðÆn þ

Šyc*ZkÐÁ²@Šg»gƒ@*ìÂZ+”VÃ¿æC£¹Y@*ìX 100 z{£XÅ»“c þ

gß”VÃñÌuâ~ZÇc*Y@*ìXtâÞÐZ6,sÆ·ÆŠgxy»²@ƒ@*ìX þ

â{�yÐâ{ZÍ',ÆŠzgZyZÇðYäzZà”VÃypÅ£¹Y@*ìX þ

‰ Buradha Thunga, Dharaka Wanza, Garika, Sukha Bhogi ŠJyÅ̀Æ‚B þ

CÙi&4ið GEIzú0*D�X
‰"5¿.ç EGHc*æŠÇg Nitro bactor, Azobactor ŠgC3ŠÅ»g~~7ŠzVZzgYâgzVÆÃåâŠzVÅ¹~ þ

U*"$ƒD�X
Zzg Benezene Hexa Chlorie (BHC) Ÿg�Z]¿ZŠzc*]ÅVw³gze+ÔZegbÞzÏMÔec*i!*y þ

z){�X Dichloro Diphenyle Trichloro Ethane (DDT)
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Æ*ZŸ†HŠHìX (Operation Flood) yz*y~ŠzŠ|ÅÑbaZzZg~W6,c¡Óå EH þ

E„xðÔz;V$>;gyÔƒeWðCgi+Ôz;V$öðâîBZzgZâ»z){ÛzãZlxÆ%2VÅVB�X þ

ZEwHY@*ìX (Incubator) %2VÆZ&+}JgÆnZ&½3ð E
Gš þ

¹Y@*ìX (Aqua Culture) ZÃZ× / {0*ãZzgØ0*ã~ŠVÅZ‚ÛZöÃW!#s# þ

¹Y@*ìX (Api Culture) ßÅazZgÃZ3× þ

(Pearl Spot) ïªÔcwZ3^ (Oyesters) «gY»ðÔÅg~T (Mussels) 
!hÒø (Mullets) ¥ þ

z){Å̂gCzçÙZÌ¹ic*Š{ƒCìX (Shell Fish) ZzgpwzZàT
Å»g~~ZEwHY@*ìX (Nail Polish) ñxÃ0*×™*ZzgB0*× þ

Å»g~~ZEwƒ@*ìX (Apis Tincture) ßÅí»iCÙZ:¦ þ

0*ñYD�Zzgtæ]qÝ™ä»Zë³Zãfg=ìX (Protiens) ŠV~ic*Š{®ZŠ~æ] þ

e¤/~T¤/i+wZg]Šg»gƒCìX 38 @*37 %2VÆZ&+}JgÆn þ

Z9)Û(%©(%©±ZðcZEwÅYCìZzgt%©¡@*×ZßZzgYgq:Z0+ZiÅqïƒCìX þ

|Z] (Plak Bay) ö²/õ E (Gulf of Mannar) d~CÙi{;g!*yÔÒÛÔÍŠZzg~Zzg™ÙÆe²ÔogÅU þ

Æ‚iZzgçŠx$ÆZ§ZsbZ],Z&+zâyzæ!*gÆ´̧V~ic*Š{lZg~0*c*Y@*ìX
Y1989 Zzg%œ/~‡ây',ZññR,Çhc*V 1988 ñR,zVÆŠð,ÆZyZ`ZzgZkÆuzŠÃñR,Çh-VÐ0‡ây þ

ÃÓxñR,Çh-VÆnCÙbâ{ˆqÝ™** Pollution Under Control Certificate ~³G‰
¢zg~ƒ@*ìX

¹Y@*ìX (Pollutants) z{¬ï�WßŠÏ»:L‘W�Z¹WßŠ»g þ

¹Y@*ìX (Acid rains) }WßŠÏÅzzÐ!Z!!*gl þ

kÔk,‡yZzgZ–wz){Fg-VzZµƒCìX (Cholera) é (Typhoid) W!WßŠÏÅzzÐN*"3¨é JGEà þ

‰ZôïZŠZâ]Æfg=‡10*c*YYìX Recycle Zzg Re use, Reduce âj1CWßŠÏ6, þ

Ô**>zXÆ Chloro Flouro Carbons **»g{ZâYÔ»g0ñâW‚àÔ»g0eZðW‚àÅMlZgÔnQ þ

»÷ZxŠï�X (Pollutants) W‚àZzgziãŠJ'z){WßŠ»g
Ã**geÑg«äYâgzVÆ',@*î»_·HX þ

y¯CìX / íŠ-ZgzV6,AÅæŠÐZC9Ÿ0î FG (Wasp) ¿ þ

ZLŸÐŠz$+1ŠZg6ðâŠzV;àgzYEyZzg;àgzX6, (Bombardier Beetle) Â\',‚äzZÑÈ3,Z þ

W‚à»ZyZ`™@*ìX

570 Paper II / BiologyCEDM / TET 2024



z){Zn (Imitation) ZzgÕà (Conditioning) æzr (Imprinting) î™** (Instinct) Ó þ

ÆYâgzVÆ',@*î�X
6íÔYw!~Ð%0*äÆn**>zXæŠÇgU*"$ƒCìX þ

Ÿg�Z]ÐæZfÔ]V»g8-Ô1Zzg'×}Æ£g~ZŸ†Æn7N*ôçyƒ@*ìX þ

kc*]!~Ði}Ð_.[™äa,�ZðJ-%0*äÆnÃ`gkZEwƒCìX þ

³**>zX(ÛZë™@*ìX 150 @*50 Zq-’í»7ŠZ°45¿.ç XGH þ

Zq-ŠgC3ŠìT~ŠzŠ|ÔŠ„ÔâÔÇñ»Í',Zzg%O[ZëZbZYƒD�X Panchagavya þ

6ð3ŠÅVw�X Super phosphate Zzg NPK -gc*Ô þ

¹Y@*ìX Friendly Insects Z,�Z]�vyàäzZá�Z]ÃNzw™D�Z¹ þ

Æ§jÐ£/S:]Æ (Hybidization) ZzgŠzÝ† (Genetic Engineering) 8545ë EGEHZb8- þ

qïœVÃ»gHŠHìX
‚0*ãÃ»g1;àg�Å»g~~ZEw™D�X 0.1% 7Š}Ã¦F,IÆ¿ÆŠzgZy þ

izy~„HŠHX Abyssal Zzg Bathyal, Euphotic d~âj1CÂxÃ�g þ

ìX Reptile ‚,$Zq-gŠã Side Winder þ

YâggŠãâjw~0*c*Y@*ìX Golden mole þ

¢a�Zð6,Zq-™{ƒZðŠ!*î~ZŸ†ƒ@*ìX 10 «g~CÙ þ

„~0*ñYD�X Euphotic zone m/z³Z6 80% d~´‘Æ½ã þ

ÃŠ¬ Finches ZlxÆZgKmc* 13 bZ],~ Galapogoesä(Charles Darwin) egÖeZgzy þ

‚w»²@Šg»gƒ@*ìX 1000 Ð 100 Zq-Zõè»gƒäÆn½ã þ

ƒCìX 5.7 @*5.5 ÅlZg pH Zq-£g~nÅè» þ

WgÇâÃ‘ (Chlorinate Dihydro Carbons) ³gÆeZð;àgz»g0 BHC, DDT þ

AgzeZy (Dieldrin) eZ"5Óå JGHgy (Malathion) âÑ
(£4è
G

GE (Aldrin) W®gy (Organo Phasphate)

z){QâgŠzZN�X (Furodan)

iF̂WßŠÏâj1CÂx~°xÂZiyaZ™CìX þ

¢auHšZaZƒ@*ìX 80,000 @*50,000 yz*ãàzV~Zq-Z0+Zi}Æ_.gziW:½ã þ

ƒDgT�X Recycle 0*ãÔWxÔ»g0Zzg**>zXi0+ÏÆnã~ÁÜƒD��Šg]~Ú þ

BCìX Joules c*(Calories) ÂZ**ðÅZ»ð þ

Æ)z~ƒCìX (Joules) �w 4.2 Zq-úg~ þ
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¹Y@*ìX Quantum gzÝ~ÂZ**ðÆgLfgZ]Ã þ

FÂZ**ðÃ7Š}Ã¦F,IÆnZEw™D�X þ

�X (Primary Producers) âj1CÂx~7Š}Z’ZðaZàÇy þ

7ŠzV~+ßiZzgÉ»4è
YEE**òâŠ}³Z**]Ç7™MhX þ

¹Y@*ì (Trophic level) ÅCÙR6,0*ðYCìXZÐ́ðŠgz (Food Chain) ÂZ**ðÅz{lZg�½Zðiî þ

¹Y@*ìX Kelps Èg~Z5»¤/z\ƒD�Î (Weeds) «g~CÙi} þ

¹Y@*ì (Gasoline) ZÈIÃðzwÆ‚BZÚƒ~5c*Y@*ìÂ6ðîg6,Zk²wÃuA þ

»g™@*ìX Gasohol »%“W:~ï™ (Alcohol) uAZzgZÈI þ

B@*ìX (Catabolic Activity) z{ŸzZg¬5]»¿�ŸÆZ0+g6ðZâYÃÂh@*ìCR¿ þ

Z‚ÏAàÑbÃ°4WxÆÜ±ÅlZgÐ¥xHYYìX þ


45¿.ç XGHÍCi}Ÿùƒg„ìX 1.3 o~CÙ‚w½ã þ

¿Æfg)‰h+~z‚bZLW\‰h+™Mh�X Replacement, Redistribution, Recycling þ

)‰h+~z‚bÆZEwÆẐyÅŠz!*g{aZözZµ7ƒCìX þ

Y~ 1935 **òâCÙâj1]zm@*]ä A.G.Tansley ÃƒÐ¬ (Ecosystem) Z˜bâjàÂx þ

ZEwHX
¹Y@*ì (Biotic Components) Y0+ZgZ�x‰7Š}YâgZzgpg|Z�xÃâjàÂxÆ§»CZbZñF,0Ì þ

~0*ñYD�X Zone m/z³Z6ZÏ 80% ~½ã Euphictic Zone þ

‚w½@*gq-ZzguŠƒ@*ì˜VÃ¦F,I»¿7ƒ@*X Abyssal Zone þ

¹Y@*ìX Littoral Zone «gÆ‚iÆŒÛd$ZìizyÃ þ

izy Abyssal (3) izy Bethyal (2) izy Euphotic (1) d~âj1CÂxÃ&”V~„HŠHìX þ

«gÅµ~0*ñYäzZáYâgZÒZ0+ñƒD�X þ

ƒZÅú™D�X 99% **>zXZzgWx’ƒZÆ(,}ZbZY��W:~ï™ þ

‚ìX 78.084 ƒZ~**>zX»Úƒ þ

‚ìX 20.946 Wx’»ƒZ~Úƒ þ

‚ìX 0.033 »g0eZðW‚à»ƒZ~Úƒ þ

’0*ðYCìX (O3) ³¢a—~6,Zzizy 23@*16 i}ÅRÐ þ

Ã¦F,IÆŠzgZy7ŠzVÐ{g`ƒäzZàWx’cYÆnWx»Zëfg=ìX þ

{g`™CìA$ƒZ~ñ�Š»g0eZðW‚àZyÃúV Inrfa red Radiation i}Îg`ÅgzÝÐ¤/xƒ™ þ

¹Y@*ìX Green House Effect Ã_.[™gìZzgi}Ã¤/xgBbìi}ÆZkZW,Ã
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#0*c*Y@*ìX 35% «gÆ0*ã þ

‚ƒ@*ìX 2.8% (NaCI) «g~0*ã~Îe*³gZà þ

0*ðYCì‰@*•g~âŠ{Å»g~~ZEwHY@*ìX (Thorium) PZÑÆ‚i6,0*ñYäzZàge$~ þ

B@*ìX (Soil Erossion) i}ÅZz6,~6,]»yZ[ƒ**i}»Éî þ

Ðic*Š{ZâZqÅŠgc*ÄƒðìX 4,00,000 W`J-7ŠzVÅ½ã þ

ÃàgHŠHX Wild Life Act Y~øg}o~ 1972 þ

ôp
_5¼Bð

E
Fg~‡ì�X 368 D0*guZzg 66 oÌ~ þ

¹Y@*ìX (Coal Gas) ;àgzXÔ
$4-£4è GG

GEÔZzg»g0ñâW‚àÆWö{ÃÃw’ þ

(Pyramid of Energy) Z#ÂZ**ðÆŠgzÃ{�ÅæŠÐŠîc*Y@*ìÂZkÅ̂%zïÃWCìTÃÂZ**ð»%zo þ

¹Y@*ìX
Ð%ZŠâjàÂx~Zq-Ùz‰ÜÅ£Š~aZƒäzZàÈSÅ]lZgƒCìX (Bio Mass) §CS þ

z.Ðe.ƒZìX 1/5 i}ÅR» þ

ÃåâŠzVÅlZg (Biodegradable) âj1CÂx~ñ�Š Biological Oxygen Demand (BOD) þ

ìX (Indicator) ÆnZq-Ù;{
B@*ìX Nitrification 

"5¿.ç EGHc*ÅæŠÐZñ4Ã**>f$~ps™ä»¿ þ

˜´äŠ\G�Zzizy6,]6,CRZW,eZ%Ð0ìX 24 Y6,1987 Monotreal Protocol þ

~„Zx0*C�X Troposhere ÓxZK̈ãu¤/xV½ã þ

ZzizVZq-‚?ìT~&WxÆ�CÙ0*ñYD��Yg8-ÅƒCìT~!10*ðYCìX þ


‚Ó]¬xWxÆƒD�X 2 
‚Ó]Æ!-A)Ïî
E
E½â 10 ƒZÆ þ

»g0Ô‹ZZzg¤/ZÃ"3ï JGH~�gK0*c*Y@*ìX þ

ƒZÔ0*ãÔ½ZÔwZg]Ôgî"$Ô®#ÆZbZY�X þ

Zzg:z){0*ã~gT�X (Pistia) .w»7ŠZÔÅgZT%wỖŠÔ$h45é FHG þ

0*ãÅR6,i0+Ï*ZgD�X (King Fisher) ZzggZxmc* May Fly (Dragon Fly) »©í þ

7Š}ƒD� (Hydrilla) Zzg;àgÞ Molluscs ¡ŠzŠ# (Maggot) @*Ñ[Åµ~�Z]ÆÑgz} þ

.w»7ŠZ0*ãÅR6,¾**gLìX þ

Zzg0*ã~i0+Ï*ZgäzZáYâgzVÃW! (Aquatic Plants) z{7Š}�ZKi0+Ï0*ã~*ZgD�W!7Š} þ

¹Y@*ìX (Aquatic Animals) Yâg
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¹Y@*ìX (Aquatic Habit) W!YâgZzgW!7Š}i0+Ï*ZgäzZá#ÃW!# þ

ÃÎD�X (Crotons) Zzg™zN*y Money Plants y~=z^Æn þ

kZM�X Mangrooves 0+-V»Û0*ãZzg«g»3gZ0*ãÆYÅ(6, þ

i}»&aåðz7ŠzV6,ŒìX þ

�águTÆì~½ãegDÙZgŠZ-$ñ�ŠƒD�ZzgCÙŠZ-$&B¢aÑ!/õ EƒD�X þ

ìíííî

úZxÅæŠÐZzgúZxÆfg)ZÇñYäzZákX X1

ZK̈ãÃg7~ (4) Z3,YÃg7~ (3) ÎŸÃg7~ (2) u!Í] (1)

Š*»ZëgzZY§CZgïÅVwX X2

FÂZ**ð (4) Ç~ (3) ðzw (2) ',¹ (1)

§C’Ã**xC**»g{âŠzVÆfg=Zk§iÐqÝHY@*ìX X3

¿ó (4) )ƒZ!*lÂ (3) ƒZ!*lÂ (2) 0*DgZKc (1)

âj1CÂx~ñŠÔ8Zzg6ðÁÜÃ¹Y@*ìX X4

ŠgCZbZY (4) )§CZbZY (3) WßŠ»g (2) §ðZbZY (1)

ƒD�X (Diatoms) @*Ñ[Æâj1CÂx~eZ
$o-.ø
JH

X5

U*â~™g@ (4) Z’Zð™g@ (3) ¹™äzZá (2) Z’ZðaZà{Çy (1)

ZkÆWÐR,Zð$4-£é GGLg»gƒ@*ìX X6

u;w (4) Ç~ (3) Ã́ (2) ðzw (1)

»ZEwŒVƒ@*ìX Catalytic Converters X7

§C’ (4) eZJ~Ãgé (3) ñR,Çh-V (2) ŠzZ{âV (1)

0*ã~ñ�Š"5¿.ç EGHc*Ãhu™äÆaZk’»ZEwƒ@*ìX X8
$4-£4è GG

GE (4) ³g0 (3) ;àgzX (2) Wx (1)

!Z!!*glÅzzX X9

wZgCWßŠÏ (4) iF̂WßŠÏ (3) }WßŠÏ (2) W!WßŠÏ (1)

"5¿.ç EGHc*ÅæŠÐ0*ã~%Å=ƒðÆZW,ÃZk§iÆfg=ŠzgHYYìX X10

Limnology (4)
"5¿.ç EGHc*ßY (3) H&45ë EGHZb8- (2) 8545ë EGEHZb8- (1)

1~ÆŠð,~0*ñYäzZábz~WßŠ»gÃfsÅæŠÐ¼uJ-‡10*c*YYìX X11

',¹jã¸{ (4) ',¹}éWÑ] (3) ',¹kãgÎ[»g (2) ',¹jãgÎ[‚i (1)
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}WßŠ»gX»`�lnƒ@*ìX X12

300
o

C (4) 200
o

C (3) 100
o

C (2) 10
o

C (1)

Èg~Z5�«g~%0*CìX X13

Hyacinth (4) Kelp (3) Nano Crop (2) Petro Crop (1)

ZÈIZzgðzwÃ5ä6,qÝƒ@*ìX X14

eZÞ (4) uƒw (3) uA (2) §Cðzw (1)

~Ã¦F,I»¿zZµ7ƒ@*X (Zone) «gÆZk´º X15

Photic Zone (4) Abyssal Zone (3) Littoral Zone (2) Euphotic Zone (1)

¤/âpZ!ZkY0+Zg~ñ�ŠƒCìX X16

=Z (4) �u (3) 1ó (2) a; (1)

Wx»ƒZ~ÚƒX X17

20.555 (4) 20.946 (3) 20.944 (2) 20.335 (1)

�gƒZX Wild life act Zk‚w~ X18

1970 (4) 1972 (3) 1973 (2) 1971 (1)

Zk’ÅzzÐzZµƒCìX Green House Effect X19

Zzizy (4) »g0eZðW‚à (3) ³gzjgz»g0 (2) »g0ñâW‚à (1)

gŠãYâgZgÃ‡âŠ}Zk̂~{g`™D�X X20

ËguZ± (4) **>uZ± (3) -gq-Z± (2) -gc* (1)

@*i{0*ã»8Ô6ðZzg§»CUîV»_·X X21

Biology (4) Limnology (3) Hydrology (2) Physiology (1)

¢aÅ—~6,wZg]~¶zZµƒCìX 150 R«gÐCÙ X22

4oC (4) 2oC (3) 1oC (2) 10oC (1)

F½Zðiî,W:~%1oƒäÐ»gƒ@*ìX X23

(Eco Sytem) âjàÂx (2) (Trophic Level) ½ZðR (1)

(Food Web) ½ZðYw (4) (Biosphere) §C™{ (3)

i}ZzgÎg`ÆŠgxyÃ, X24

é90,910,000 (2) é90,960,000 (1)

é98,00,000 (4) é98,910,510 (3)
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i}ÅZz6,~R6,0*ðYäzZà3,xig&èÃ¹Y@*ìX X25

Xerosphere (4) Humus (3) Ionosphere (2) Biome (1)

7Š}ZK½ZZk¿Æfg)»g™D�X X26

pŠik,Ï (4) Ã¦F,I (3) ¿§c*y (2) ¿ó (1)

7Š}ZK½ZpŠ»g™äÅzzÐZ7¹Y@*ìX X27

Z (4) pŠ́ð (3) !́ð (2) Šv́ð (1)

½ZðiîÅVwX X28

CÙy yÍl 7Š} (2) ZK̈y CÙy è (1)

ñg ‚,$ 7Š} (4) ‚,$ 6,0+} �Z] 7Š} (3)

7ŠzVÆ¬x%ÆnŠg»gŠgzwZg]X X29

20oC - 30oC (2) 10oC - 20oC (1)

40oC - 50oC (4) 30oC - 40oC (3)

tçÙyZy~ZëgzwZŠZ™D�X X30

W>]V (4) Í] (3) 7Š} (2) Yâg (1)

ZkYâg~uâtpZ!Š@YCìX X31

è (4) (Hedge Hog) ¦Jv (3) @ (2) è (1)

xîg6,¸g~g#zZáYâgzV~70*ñYDX X32

ì (4) c (3) **u (2) Wç (1)

õZð7ŠzVÆíZk6,]ÐergT�X X33

(Û (4) ñx (3) !*w (2) gî"$ (1)

$4-£é GGâ745ë EGEÙc*¾F,˜6,¿™Æ§C’Å»g~ÆŠzgZy$
4-£4è GG

GEaZ™D�X X34

�guZŒ (4) œguZŒ (3) Z$h45ë GHGZŒ (2) **>uZŒ (1)

Zy7ŠzV~ðz@ZâY0*ðYCìX X35

Drosera (2) Eucalyptus (1)

Annona Squamosa (4) Calotropis Procera (3)

ÅZq-̂ìX Electromagnetic Radiation t X36

t (4) ït (3) gzÝ (2) 0*g{ (1)
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¥xHY@*ìX BMR (Basal Metabolic Rate) z{W!TÆfg= X37

Thermometer (2) Sphygmomanometer (1)

Nanometer (4) Sprirometer (3)

**»g{§CâŠzVÐaZƒCìX X38

uƒw (4) uA (3) §C’ (2) mC’ (1)

Zq-7Í/õ
E

G~6‚>VÅ»g~cfsÅÂZ**ðÅ¢zg]ƒCìX X39

}ò (4) ATP (3) wZg~ (2) ',¹ (1)

øDfs~Zq-7ŠZ**»g{’i}~ZgïaZ™äzZá7Š}Æîg6,»gWæ7ìX X40

Eucalyptus (4) Lacucina (3) Casurina (2) Avicinea (1)

§C’Ã**xC**»g{âŠzVÐZk§iÆfg=aZHY@*ìX X41

)ƒZ!*lÂ (4) ƒZ!*lÂ (3) W×°ä6, (2) gZ„°ä6, (1)

6,0+}{g`™D�X X42

-gq-ZŒ (4) %O[ (3) **>� (2) Zñ* (1)

ÐÁƒ@*ìX 10% Zk~Wx»Úƒ X43

YâgzV (4) 7ŠzV (3) 0*ã (2) ƒZ (1)

B@*ìX (Zone) ¢aÅ�ZðzZÑ¡ 200 «g~ X44

Pelagic (4) Photic (3) Benthic (2) Aphotic (1)

0*ãÅR6,t��ñ�ŠƒD�X X45

Estuary (4) Abysal (3) Pelagic (2) Benthic (1)

Óx)x£â]Ã¹Y@*ìX X46

Para Biosphere (4)          Ionosphere (3) Lithosphere (2) Biosphere (1)

âjwÂx~ÃyZ’Zð™gsÆ‚B‚BU*â~™gs»™ŠZgZŠZ™@*ìX X47

è (4) ZK̈y (3) �Z] (2) yÍl (1)

F,d-ö
IJ

!*gl~tF,Ú�áïgT�X X48

1guZŒ (4) Wœ/´F,˜ (3) Z$k5ë GHF,˜ (2) ËguF,˜ (1)

ik,{ŠZâV"5¿.ç EGHc*Zzg
¢-Aö
EEEÆ!*)̄tFg~zZµƒCìX X49

fc*$Œ4ø EG (4) Zi+k (3) Z°Y (2) ã (1)

Åzz Eutrophication X50

gi+* (4) 6ð3Š (3) å‰Î (2) ŠgC3Š (1)
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Zk¿ÅzzÐ0*ãÅic*Š{lZg��ÆŸ~ŠZ4ƒCTÅzzÐZkÅñ]zZµƒ$ËìX X51

¿w (4) ¿Â (3) ¿zß` (2) ¿§c*y (1)

ÅVwX (Petro Crops) ðz™Z: X52

Bryophyllum (2) Tamarindus Indica (1)

Azadirachta Indica (4) Calotropis Procera (3)

 ANSWERS

1-2 2-3 3-3 4-3 5-1 6-1 7-2 8-3 9-2 10-1

11-1 12-3 13-3 14-2 15-3 16-3 17-3 18-3 19-3 20-3

21-3 22-2 23-4 24-1 25-3 26-3 27-3 28-2 29-3 30-3

31-3 32-1 33-3 34-2 35-3 36-2 37-3 38-2 39-3 40-1

41-4 42-4 43-2 44-2 45-2 46-3 47-3 48-1 49-2 50-3

51-2 52-3

ìíííî  

g‚îÛçzyƒD�X X1

ik,i}0*ãÅR(,JäÆn (2) igZ®)Æn0*ã(ÛZë™äÆn (1)

ñÌ!*gZV~@*Ñ[ÐÔ0*ãÃgz1Æn (4) !*gÙ0*ãÃfí{™äÆn (3)

ÁW!z‚b6,‚yÆnøDfsÐÃ́¿Wzg~oƒƒÏX X2

3 Zzg 1,2 (4) »§ÂxÃZC** (3) #Ÿ̀ZÇ** (2) ¿æC`»ZN[ (1)

yz*y~i»i~Zgïf{],~Ã̈K.e$u®)Ð»ƒ@*ìX X3

Óx (4) ðz@ (3) Ã́ (2) ŠgC’ (1)

øDfs~¾zzZ§ZsÆâjàÂx~iCÙY6ðâŠzVÅ(,~lZg{g`ƒCìX X4

].h+w5]))ßY( (4) Ÿg�Z]¿ZŠzZt (3) ») (2) Z&+7m, (1)

CÙ‚wi}6,½ãZãZnÍ]~¶zZµƒg„ìX X5


30 (4) 
3 (3) 
50 (2) 
5 (1)

bð»mZkgc*„ÐìX X6

|Z] (4) gZ1y (3) Zgz**^6,Š÷ (2) W0+OZ6,Š÷ (1)

Zy~ÐÃ́qðz@Ð»g7ÅYCX X7

Zy~Ãð7 (4) êg»‚ây (3) ö8 (2) **^y (1)
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ÌŠgZÝZkÅZq-nìX X8

Zy~Ãð7 (4) a (3) vk (2) Ç~ (1)

»ªx¿~Wc*X IUCN X9

2011 (4) 1950 (3) 1948 (2) 1980 (1)

ZÇäÐi}~ZkÅlZg(,fìX Gliricidia EÆÈ6, X10

Wx (4) 7N*ô (3) Ãg̀gk (2) **>zX (1)

egÖZ&Ó4è GHEÆ_.X X11

ZCÙZxÆƒÐZz‘£x6,ÂZ**ðŠZx~Ñ**ic*Š{ƒ@*ì (2) Í“pgZCÙZxÆƒZZ£x6, (1)

3 Zzg 1 qgz!*Ñ~ (4) ZCÙZxÆƒÐZz‘£x6,aZà}7ƒD (3)

Ð%ZŠìX (Niche) *³ª X12

tÓx (4) §ii0+Ï (3) ZkÅ½Z (2) ½Zðiî~YâgzV»£x (1)

°Š~ZCÙZxÞZCÙZxÃ7W@*Z#�X X13

Ë́ð%³~�t¹gN*ƒ@*ì (2) aZà{Zq-(,Z7ŠZƒ (1)

tÓx (4) Z½Zðiî~ (3)

vkÆyZyÆâj1CÂx~tU*â~™gsƒ@*ìX X14

‚,$ (4) vkQ+~ (3) �u (2) vk (1)

Zy~ÐÃ́�Z]¿ŠzZÁ¢gg‚VìX X15

Heptachloride (4) Dieldrin (3) Aldrin (2) DDT (1)

ANSWERS

1-4 2-2 3-4 4-4 5-4 6-3 7-4 8-1 9-2 10-1

11-4 12-4 13-4 14-2 15-1

ððððð

øg}ŸÃ]VZzg!-VÐÌ0*ãqÝƒ@*ìXV‰F,1i¾~z){X þ

I&Ó½5å EYEH{~ik,i}0*ãWßŠ{ìTÆÅWÐjgz‹Fg~ÑhƒCìX þ

øg}yw¢zgc*]ig¦»ñVZzgØVc0*ãÅ¢zg]ƒCìX þ

îs²@J-!*glÆ:ƒä6,È‚à»‚oƒ™**7,@*ìX þ

c[WÃ]�z~ìTÐZK̈ãi0+ÏOW,ƒCìX þ

i}6,Šø7[0*ã»ÜsZq-‚0*ã™sZzg@*i{ìX þ
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z){è~¹7ƒä Disposable Plates ö8Æ†kZzg (Polythene covers) 0*
É4-£4è GG

GEÃgk þ

0*'Zzg”h+!*glÆŠzgZyt1zVZzgn}0*ãÅñg-V~g»z^eZr�TÅzzÐà~´̧V~c[zZµ
ƒ@*ìX

»ZEw (Radio detection and Ranging System)ªRADARS !*glZzg',s!*g~Å&4jè FGIEÍð þ

™ÆÅY$Ëì
øg~gc*„~I8[ô~ZÒµ‚àŠ@Y$ËìX þ

0*ãZzgŠv(wZâYÅeö{kZzgB{k~ÅYCìX þ

ÃÌZ»ðâãYCìX (Gallon) âO]ÆwÅeöÆn_ þ

~ÅYCìX (Feet) Š{],W[‰@*Ñ[z){~0*ãÅRÅeöÅ þ

ªkT¢a°] (Cusecs) Š{],W[‰e*Zzg6,z	Æfg={g`GYäzZá0*ãÅeöYi¾ þ

~ÅYCìX
0*ãÅÌðÆn³gVHY@*ìX þ

È‚àc*Î37,YäÐZK̈âVÆn½ZZzgñwVÆneg{ZzgÅW»0*ãNÂƒY@*ìX þ

/
üFüû?

/
üFüû?

/
üFüû?

/
üFüû?

/

ziyÆZ±gÐøg}Ÿ~0*ã»‚ƒ@*ìX X1

75% (4) 70% (3) 80% (2) 90% (1)

Ð”h+OW,ƒ@*ìX Flourosis øg~gc*„Ë:»tI X2

8[ô (4) &Ó½5å EYEH{ (3) zgø (2) ™*ô (1)

e*Zzg6,z7»4ø EH
Æfg={g`GYäzZá0*ãÅeöÅYCìX -3

_ (4) Cusecs (3) {k (2) B{ (1)

ZÒøg~gc*„Ë:~ZkI~µ‚àŠ@YCìX X4

8[ô (4) ™*ô (3) zgø (2) &Ó½5å EYEH{ (1)

        ANSWERS

                 1-3   2-3   3-3    4-4  

580 Paper II / BiologyCEDM / TET 2024



Recent Trends In Biology XXXX17

Z%oX8545ë EGEHZb8-XåšXåêZ8X!*D×
/////

pZ]XZ�xÆŒÛRģzZá¤/zƒV~ZyÅS:]~0*ñYäzZá̧‡]LLpZ]óó Variations þ

BD�X
±X7ŠzVc*YâgzVÐaZƒäzZá6Y0+ZgZq-c*Zq-Ðic*Š{z−~�-VÐ¿Â6 Offsprings þ

Æfg=qÝƒäzZá6��LL±óóBD�X
ÏX¹Zq-Sàpƒ@*ì�Ë�bÃÂZg_c*âjwÐqÝƒ@*ìX}Wç»g8-Zq- Traits þ

S¤ì²Zk»({ÔYc*Èg}g8-~0*c*Y**¹B@*ìX
^¹Ò5é IGCgz\X¾�b~ªCÙ~îg6,Š3ðŠ¶zZàS:]ÃLL^¹Ò5é IGCgz\óóc*LL©âqóó Phenotype þ

¹Y@*ìX
QCgz\X¾�b~0*ðYäzZàQC¯zL̂LQCgz\óóc*LL�âqóóBCìX Genotype þ

0*ñYD�TÆ alleles ë&XX�bT~Zq-S¤ÆaŠz7V�Šá Homozygous þ

XYYc*RR Ë~åÆÒpÐZq-„nÆizZ�VÅ»g~Š@YCìX}
0*ñYD�TÆË~ alleles Š¤/&XX��T~S¤ÆŠzZ�Šá Heterozygous þ

XRrc*Yy åÆÒpÐŠzZizZ�VÅ»g~Š@YCìX}
WiZŠZ:eÏXS:]ÆCÙ�hÆúZïŠv�hÐWiZŠZ:îg6,e{ƒD Independent assortment þ

�XZkÃWiZŠZ:eÏ¹Y@*ìX
BCìX Allele �ŠáXåÅz{�Šŵc*�h~�S:]Åf)ŠZgƒCì�Šá Allele þ

ÂZg_XZzÑŠ»zZ−+ÐÐVc*S:]»qÝ™**ÂZg_B@*ìX Heridity þ

ò~ßãZ�xXZ,™zñizéXÅ®ZŠZzg:ËâqÆ3,ZzgâŠ{~p~7ƒCÉ7V Autosomes þ

�hòßã 22 �XZ7)Ò™zñizxc*pŠß6Ì¹Y@*ìXZK̈ã7Í/õ
E

G~  ƒCìXò~ßãZ�xBD
Z�x0*ñYD�X

@c*ÒßãZ�xXZ,™zñizé�½ç™D�@c* Sex chromosomes or Allosomes þ

ƒ@*ìX 'Y' (2) 'X' (1) ÒßãZ�xBD�XtŠznÆƒD�X
ŠgCZN[Xtz{§iZN[ìT~ÜsŠg]„t…/õJ™Cì�Ã̈KY0+ZgZk Natural Selection þ

âjw~i0+{g{YìZzgZK±ÃWÐ(,JYìZzgÃ̈Khuc*¯]ƒY@*ìX
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ëF,0ÌZ¡IYXZ,Z¡IYXÅ:ZzgZ0+gzã‚|#7VƒCìLLëF,0Ì Homologous Organs þ

Z¡IYóóBD�ÔpZ{ZyÅÛzã:ZzgZdwZYV:ƒVX
ZK̈ãZg»YXZK̈ãZg»Yz{îsZg»ð§iì�].h+ŠzgÆZK̈yÆ¼gJ-øg~ Human evolution þ

gÉð™@*ìX
)F,0ÌZ¡IYXZ,Z¡IY�‚!Z±gÐZƒVpZdw~x/ƒV)F,0Ì Analogous organs þ

Z¡IYë�X
ÜS¤XZq-±ÐŠzu~±~ÐVÅÃ»¿ÜS¤B@*ìX Inheritance þ

Zg»YXZg»YZq-NZzgÚ¿ìT~Zq-îsz9ÆˆY0+ZgÅâqFnÅp=VÆik, Evolution þ

ZW,5ZâZq~psƒYCì�ZÝZâZqÐ!*ÇZƒCìX
“o-ö

E
Z¡IYXZ,Z¡IY�YâgÆn»gWæ7ƒD“o-ö

E
Z¡IYc*ZgZ¡IYBD�X}ZK̈âV Vestigial þ

~¢6,!*wÔÛzã»yz){X
854-ö EE

GEØZ@XZ+˜&Ò54è
IG

G�Z�-VÆ<~0*ðYC�ZzgZktCk Ebryological evidences þ

ƒ@*ì�CÙY0+Zg»Šzg§]ZLW!*zZ].ZŠÅ‚!S:]ÃªCÙ™@*ìX854-ö EE
GEØZ@BD�X

Y~ZkX6,»x™**ÑzqHX 1857 pZ]¾§bZq-±ÐŠzu~±J-vƒD�X¤/vYyrwä þ

�wä‚]ºtS¤‰Yw»g8-ÔZk»Yñz̧qÔÕ@»g8-Ô‚|#Ô̂Å‚|#Ô�»îwÃÉHX þ

±~ÓxœV»g8-igŠåX F1 Zq-‘ïŠ/~ þ

ÅÚ 3:1 !g8-ÆqÝƒñXZk»^¹Ò5é I
GCgz\ë�XZzgt 25% igŠZzg½ã 75% ±~½ã F2 þ

~0*ñYD�X
¹Y@*ìX Allele æÆCÙ7Š}~ŠzúZï0*ñYD��ºmS:]Æf)ŠZgƒD�XqIŠác* þ

(Law of Independent S:]ÆCÙ�hÆúZïŠv�hÆ‚BWiZŠe{ƒD�XZÐWiZ:eÏ»ç þ

¹Y@*ìX Assortment)

igŠZzg!g8-ÆœVÆfvÐÓxigŠg8-ÆÕ@qÝƒD�XZkn�igŠg8-Zq-¸̈¬ïìX þ

»Zq-zZK±~v™D�X (Allele) CÙzZ−+"F,KMÉIŠ! þ

B@*ìX (Heredity) zZ−+ÐÐVc*”:]»qÝ™**ÂZg_ þ

ZzgZq-�hÒßã (Autosomes) ò~ßãZ�x 22 �h™zñizx0*ñYD�XZy~ 23 CÙZK̈ã7Í/õ
E

G~ þ

0*ñYD�X (Allosomes) Z�x
Óguä¹�Zõ!S:]Z‹±Æâ&zV~vƒC�X þ

CÙâqM®ZŠ~â&±ÃaZ™CìpZy~ÐP„i0+{0*D�X þ
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ëF,0ÌZzg)F,0ÌZ¡IYZzg854-ö EE
GEØZ@Zg»ð©]ÃzZã™D�X þ

PÏx/ƒCìXYètZq-zZuW!*ŠzZ].ZŠÐñgzOîg6,vƒD�X þ

g»iŠ*i0+Ïc*Š*#Æ%âVÆØZ@ƒD�X�ŠgC¿Æfg=ôpGYD�X þ

¹Y@* Sex Chromosomes or Allosomes Z,™zñizé�854ø EGE»ç™D�@c*ÒßãZ�x þ

ìX 'Y' (2) 'X' (1) ìXtŠznÆƒD�X
BCìX (Alleles) åÅz{�Šŵc*�h~�S:]Åf)ŠZgƒCìX�Šá þ

B@*ìX (Inheritance) Zq-±ÐŠzu~±~ÐVÅÃ»¿ÜS¤ þ

B@*ìX‰Wç»g8-z){X (Trait) z{Sàp�Ë��ÃÂZg_c*âjwÐqÝƒ@*ì¹ þ

Imdependent Assortment S:]ÆCÙ�hÆúZïŠv�hÐWiZŠZ:îg6,e{ƒD�ZyÃWiZŠZ:eÏ þ

¹Y@*ìX
B@*ìX (Heredity) ZzÑŠ»zZ−+ÐÐVc*S¤»kqÝ™**ÂZg_ þ

ƒCìX 3:1 ±ÅÚ F2 þ

g»iŠ*i0+Ïc*Š*#Æ%âVÆØZ@ƒD�X þ

(Survival of LL��pZ]Æfg=âjwÐ_“aZ™D�Üsz„i0+{gT�XóótZßw’ñZ* þ

B@*ìX Fittest)

™zñizé0*ñYD�X (46) �h 23 CÙZK̈ã3 þ

™zñizxƒ@*ìX 'Y' Zzg 'X' ƒD�Z#�3,úV~Zq- (XX) ™zñizx 'X' âŠ{úV~Šz þ

B@*ìX (Palaentology) g»i»_·»ic*]c*nzx] þ

±~ªCÙƒ@*ì F1 rwÆ‡ây¸ÏÆ_.ËS¤Ænf)ŠZgZq-�h�Š!~ÜsZq-�Š! þ

Yèz{�Š!Šzu}�Š!6,¸̈W@*ìX
¹ (Genetic Drift) ‰Zz‡]qŠU*]c*ËW!*Š~~PºmS:]~p´VzZµƒC�XÃ�p~ þ

aZƒCìX (Diversity) Y@*ìXTÅzzÐW!*Š~~àq
ËZâZqÆZ0+gzZµƒäzZàgKgKp´VpgŠZg»YBCìX þ

(Endangered Spcies) Z,7Š}c*YâgzVÅZâZq�nzxƒäÆŒÛd$�ZyÃç}ÐŠzegZâZq þ

ë�X
�I™âwZzg Great Indian Bustard ç}ÐŠzegZâZq~)~TÃÍKF,ZÕÑ¹Y@*ìZzgZq-6,0+{ þ

6,»ÖÐmgnp�¬@̂',ZñDâjwZzggizZßŠÎ‚ÌWsZ&+c*Å§sÐYg~™Š{z„~t�áï�
ìX Poecilotheria metallica ÍKF,ZÕÑ»‚³**x þ
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ZâZqnzxƒDYgì�X 27 ZzggziW: 10,000 �gâCÙâj1]Z~‰Zz‰zZÍÆ_.Š*~CÙ‚w½ã þ

ÎZŅ̃Zò̂',ZñDÍCi0+Ï�ç} I.U.W.C. Zzg World Wild Life Federation (WWF)

Å Red List Book c*Red Data Book ÐŠzegZzgnzxZâZqª7ŠzVZzgYâgzVÆZâZqÐ0
Z�á®)™CìX
7ŠzVZzgYâgzVÅz{ZâZq�Š*Ð¸T$ƒ`�Z¹nzxZâZq¹Y@*ìX þ

Ã**geÑg«äYâgzVÆ',@*î»_·HX þ

y¯CìX / íŠ-ZgzV6,A~ÅæŠÐZC9Ÿ0î FG (Wasp) ¿ þ

T¹ic*Š{xZzgÎWÅ&¢AÅqïƒCìX Dolphin þ

ZLŸÐŠz$+1ŠZg6ðâŠzV;àgzYEyZzg;àgzX6, (Bombardier Beetle) Â\',‚äzZÑÈ3,Z þ

W‚à»ZyZ`™@*ìX
z){Zn (Imitation) ZzgÕà (Conditioning) æzr (Imprinting) î™** (Instinct) Ó þ

ÆYâgzVÆ',@*î�X
6íÔYw!~Ð%0*äÆn**>zXæŠÇgU*"$ƒCìX þ

Ÿg�Z]ÐæZfÔ]V»g8-Ô1Zzg'×}Æ£g~ZŸ†Æn7N*ôçzyƒ@*ìX þ

kc*]!~Ði}Ð_.[™äa,�ZðJ-%0*äÆnÃg̀gkZEw™C�X þ

³**>zX(ÛZë™@*ìX 150 @*50 Zq-’í»7ŠZ°45¿.ç XGH þ

Zq-ŠgC3ŠìT~ŠzŠ|ÔŠ„ÔâÇñ»Í',Zzg%O[ZëZbZYƒD�X Panchagavya þ

6ð3ŠÅVw�X Super phosphate Zzg NPK -gc*Ô þ

¹Y@*ìX Friendly Insects Z,�Z]�vyàäzZá�Z]ÃNzw™D�Z¹ þ

Æ§jÐ£/S:]Æ (Hybridization) ZzgŠzÝ: (Genetic Engineering) 8545ë EGEHZb8- þ

qïœVÃ»gHY@*ìX
‚0*ãÃ»g1;àg�Å»g~~ZEw™D�X 0.1% 7Š}Ã¦F,IÆ¿ÆŠzgZy þ

»g0eZðW‚à»Z+Cå
E

EEZ[Zzg0*ãÅó7ŠzV~Š‚Æfg=ƒCìX þ

•–––˜

~Šg`fsS¤0*ðYCìX alleles �wÆ®Z# X1

¦[úZï (4) izZ�VÅaZö (3) S:]Ænf)ŠZg (2) <Æ�h (1)

ŠgCZN[»ÈX X2

Šg]**Ih+{S:]ÃšŠ™Cì (2) Šg]Ih+{S:]É™Cì (1)

b Zzg a (4) Šg]Y0+ZgÐ¬ï™Cì (3)
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ZkÆ0»x™D�X (Palaeontologist) âCÙg»ic*] X3

Zz6,ÆÓx (4)
“o-ö

E
Z¡IYÆØZ@ (3) g»iØZ@ (2)

854-ö EE
GEØZ@ (1)

0*ñYD�X (Autosomes) ZK̈ã7Í/õ
E

G~Ä�hòßãZ�x X4

Zy~Ãð7 (4) �h 23 (3) �h 22 (2) �h 21 (1)

Â[Æ'X "Origin of species" X5

egÖgZ',^eZgzy (4) Francis Crick (3) ZÁeg−z‚ (2) å!*&4iï FHHÑâgu (1)

ìX (Dominant charactor) æÆ7ŠzV~ţ̈¹ X6

�»îwX- (4) ^Å‚|#Xi~ƒð (3) Õ@»g8-XigŠ (2) Yw»ûz̧qXgZÏ (1)

LLŠgCZN[óóÃtÃ7HX X7

gZ',^',Zîy (4) egÖeZgzy (3) ¤/vYy�w (2) ™q-ZzgzZ? (1)

X Father of genetics !*!*ñQ] X8

gZ',^',Zîy (4) egÖeZgzy (3) ¤/vYy�w (2) ™q-ZzgzZ? (1)

Ð%ZŠìX Phenotype ©%: X9

Z0+gzãS:] (2) ªCÙ~îg6,Š3ðŠ¶zZàS:] (1)

5S:] (4) $+rƒðS¤ (3)

�wÆ_.Ë{mS¤c*¹ÆaZ™ä~ÄúZïf)ŠZgƒD�X X10

4 (4) 3 (3) 2 (2) 1 (1)

ÆÄ�h0*ñYD�X (Autosomes) ZK̈âV~ò~ßãZ�x X11

1 (4) 2 (3) 22 (2) 23 (1)

ÆÄ�h0*ñYD�X (Autosomes) ZK̈âV~@ßãZ�x X12

1 (4) 2 (3) 22 (2) 23 (1)

™zñizx»qïëtúÃ!*gzg™}ÂâñßŠƒÇX 'X' Z¤/ X13

Š~½ (4) ¹7YY (3) ±Å (2) ±» (1)

Zy~ÐÃ́ñgzOS¤ìX X14

zgilÐKã% (4) Š (3) qŠX~Ë�»Zˆs (2) Ã‘iŠÏÅzzÐziy~¶ (1)

Æeg!*izZzgR0+g»½ZkÅVwìX X15

tÓx (4)
“o-ö

E� / Zg (3) Š¤/F,0ÌZ¡IY (2) ëF,0ÌZ¡IY (1)

6,0+»!*izZzgÆeg»!*izZkÅVwìX X16

tÓx (4)
“o-ö

E� / Zg (3) Š¤/F,0ÌZ¡IY (2) ëF,0ÌZ¡IY (1)
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ZK̈y~]“o-ö
E

Z¡IY0*ñYD�X X17

7 (4) 180 (3) 1 (2) 110 (1)

6,ƒ@*ìX (Gamete) !*gzg~~Å̂½»Z®gZyÅÒ+ X18

tÓx (4) âV (3) ŠZŠ (2) !*\ (1)

™zñizxXÅ®ZŠZzg:ËâqÆ3,ZzgâŠ{~Z7ƒCBD�X X19

Š¤/F,0ÌZ�x (4) ëF,0ÌZ�x (3) ò~ßãZ�x (2) @ßãZ�x (1)

ANSWERS

1-2 2-4 3-2 4-2 5-4 6-2 7-3 8-2 9-1 10-2

11-2 12-4 13-2 14-3 15-1 16-2 17-3 18-1 19-2

ððððð
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MODEL  PAPER - 2023

TET 
 Time: 3 Hours               PAPER - II        Max. Marks: 150

430 ] 2 z‰Ü: 150 ¶K**]:
@@@@ZZZZcccc****]]]]::::

,-«qÝ™äÆŴ\»;w]�!*NY+$Æ!*¾~sX .1

Zz6,Š~ˆ,]Å®ZŠÔ,-«~ñ�Š,]Å®ZŠÆ',Z',ìc*7sB<X .2

Óx,·,]ÅF,KMŠg„c*7ÔsB<XÃð™,-«Ð:ïnX  .3

�Z!ÅLÆŠzâVY+$Š~ˆ@Zc*]Ã7,| OMR �Z!ÅL~„W\Æ�Z!*]Å¶K0+„<X OMR Š~ˆ .4

™Zk6,i<X<,-«~�Z!*]#ÖsX

ìX ¶KyHg (1) ZN!ÎZÑ]6,ŒìXÓxÎZßVÆ�Z[Š£XCÙÎZwÆnÜsZq- M 150 t,-« .5

,-«~ÃðÌgs»x:™,X,-«ÆWy~ŠØ‰‚Š{»½6,„gs»x<X .6

�Z!ÅLÃZL;w4·.$ÆjZá<X OMR ZJyÅŠÆˆ 7

Hg{ZJãz‰ÜÐIËQyzZgÃZJy;wghäÅZYi]7Š~YñÏX .8

ÎZÑ]ÆZôm,~ZzgQgŠzzgjy~ËÌ§ŠÅßg]~c*F,À~©à!VÅßg]~ÔZôm,~zgjyÃî .9

¦gHYñÇX
PART - I

CHILD DEVELOPMENT AND PEDAGOGY

¸W,Zõ[Æa»[Zk6,Âz%Ãi™}Ç .1

ŠgÏÃZzgzgu,- (2) ¥Åic*Š{Ðic*Š{®ZŠZJy0*k™** (1)
gN*ƒZZõ[ (4) Šgc*ÄÔ̂lZzg) (3)

Zq-±»ZKâVÆ»xÐzZ:WäÐ¬ZL#}Ã™s™@*ìZzgF,KMÐg‚rì@*�z{õCk™}Xt .2

ZkÅVwì
t( (4) Z0+gzã&ŠZ½ø� (2 Ûzã&{gYø�) (2) ŠzâVŠZ½z{gYø� (1)

Zq-¤̈Då̧Z2Å0*È~™@*ìYèz{ËnÅwZÐÈeLìXÃVvÆZÜ¹›zúÆÃtÆ .3

_.z{ZÜ¹›zúÅZkR6,ì
gŠq]R (3) âIgzZR̀ (4) gzZYZÜtR (2) âzgZYgzZ`ZÜtR (1)

¥â]ÅÂ±ÃW‚y¯äÆaZ*ŠÅ§sÐZ(gÅYäzZàÕiì .4

Šb Z¤/ẐÆiÆŠzgZyúYñ&Š‰ÜCk™}ÂZ¹Z�ág}   (2) z‰Ü6,»[å™** (1)
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)bÆiÆa%³zZg@Ze$�ÛZë™** (4) ß�Z!*]6,”VÃwZŠb (3)
eZÑ 0*ãÅZâ„lZgŠzx/†ÎV~g¿YCìXaÆ‚t„Zq-†k»0*ãßahZðzZáÑä†k~ .5

ì ŠHXaäZ0+Zi{Îc*�Ñä†k~ic*Š{0*ãìX\ZÆÃtÆ_.ẐŠgZÅ›zúÆZk%µ6,
8gö OwÅ (4) âI·Z (3) Hzyq] (2) gŠq] (1)

tu¤/òù¦wÅ›zúÃ�Ûzr7Šî .6

Šzh** (4) ‚¡`** (3) ÂZiyǵ (2) ñZVÅâÑ&ezg~ (1)
añZŠÅ4¦gZC™aZ™D�Z¤/Z*ŠZkÅj,Z‚ÛZð™} .7

!*g!*gZJ**] (2) ZæZ],~Zzgk? (1)
”VÆŠgxy£¨ (4) »!Ã6,FFD+gö (3)

Zk/Æ”VÃjZzgÑiò½�ÛZë™@*ì 2009 ½Æh»ZlÔ .8

‚w 11Ð6 (4) ‚w 14Ð6 (3) ‚w 10Ð6 (2) ‚w 9Ð6 (1)
øDfs~ÐZq-›zú»QßwßìX .9

›zúÅ7ÍðeìX (2) ›zú»¿ÚYg~gLìX (1)
›zú~ZÐZŠ~·z]ƒD�X (4) ›zúZ·‡]»³ƒ@*ìX (3)

œª�ÛZë7™@*  qgzfs~ÐZq-”VÅ„&Îa~ic*Š{ .10

()dw„ú7 4) �YÑ• (3) u¤/xËq (2) p&u¤/xV (1)
z{Ãtóg�›zúÆ;Cz�YÃt~»g;ñúc*VÆaY**Y@*ìÔi0+ÏÆZ%Zi~ZëÚi¬]Ã .11

i™äÅZÌ6,izgŠêìX
å\Z (4) »gwgz̀k (3) âxe‹ (2) Zk,uZk,±jèE (1)

ZK̈ãŸ~ŠgzyZ�ÛZi~¼zŠ�"¤]ƒD�ÔøDfs~ÐZq-ŠgzyZ�ÛZi~¼zŠ7ì .12

Å5Ò0î EE (4) å
#-.ø
JG (3) ® (2) åJZà (1)

ìCCE .13

ÑiòZzgÚYõ (2) ÚZzgÑiòYõ (1)
YìZzgÚYõ (4) ÚZzgYìYõ (3)

Zq-Z*Š”VÃZyÅ¢zgc*]Zzg&6VÆ_.IÆ‡.Þ¯äÅu¤/xV™@*ìXZ*Š»Z(g™Š{D+g+ .14

Zõ!§iì
y%Ãi (4) *y%Ãi (3) !3›Ðê

G
%Ãi (2) !2.çHGs%Ãi (1)

”VÅ6,zglÆZkZ0+Zi~Z•ðJqÔÑ•ZzgaÃoƒpŠUg~«™**�áïì .15

W%Z: (4) ÇZèy (3) R (2) !w (1)
Å§sÐ?m,™Š{p~Å¶KyŠ„7Å̂ NCFD2005 åZmÆjZáÐ .16

Zõ[~)ÃûÐu¤/xzZÕJ- (1)
éZÏsÐ¼ŠZzgxZÏsJ- (2)
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y%ÃiÐ*y%ÃiJ- (3)
Z*ŠÅ@Ze$ZzghVÐá™¥ÅpŠUg~J- (4)

Zk¬ïÅ¶KyŠ„Ù�qzÃ�Ûzr7ŠêX .17

¼ƒññZŠ»ßZEw (2) ™™G (1)
¼ƒññZŠ»ZEw (4) ™ÆG (3)

Šg`fs~¥Ð0Zõ[ÆfZCKÅ¶KyŠ„™,X .18

{gYø� (2) ñZŠÅÂÅR (1)
Z*ŠÅ§sÐZEwHYäzZÑ§iD+gö (4) gDy (3)

�Y—Z?Ø”V~Zk/~ÑzqƒCìX .19

aZö (4) Zq-‚w (3) 0*õ‚w (2) &@*egâ{ (1)
Šg`fs~ÐZq-i!*y&—ã›zúZzgZŠgZÅ›zúÆmÃ4Òy™YìX .20

i!*yÅ›zúZŠgZÅ›zú6,ZW,Z0+ZiƒCìpZŠgZÅ›zúi!*yÅ›zú6,ZW,Z0+Zi7ƒCX (1)
i!*yÅ›zúZzgZŠgZÅ›zúZq-Šzu}6,ZW,Z0+Zi7ƒDX (2)
i!*yÅ›zúZzgZŠgZÅ›zúZq-Šzu}6, (3)
i!*yÅ›zúZzgZÅ›zúÐWiZŠìX (4)

V»	ZðÐ_·ì ? Z*Š»Zq-„aÆÓxUz .21

x@{Ñ (4) x@{ (3) RZS~ (2) Š!*C_· (1)
pŠ¦gÐ%ZŠ .22

Ë�ÛŠ»QCåW\ (2) Ë�ÛŠÅ,ÅS:] (1) .

Ë�ÛŠÅKã^ (4) �ÛŠ»ZL!*g}~ZŠgZuZzgYõ (3)
Zõ[Å¡]Æ_.ñW,Zõ[»áµ³ì .23

5'gÂVZzg¥â]»”wZzgZy»gzi%{i0+Ï~Z:t (1)
¬Ð¼‰ñZŠÅŠz!*g{ð (2)
6qÑ]~Zõ[ÅözŠÃ (3)
¿æ]ÆqC~¥â]»',ŒÛZgǵ (4)

ZknÅÈwZkz‰ÜƒCìZ#5¥â]-ƒð¥â]~æZì™CìX .24

izZw5+k,~ (4) !*Ñð'×ZØ (3) Š!*z (2) ik,,'×ZØ (1)
(ÅZÌ IEPs ˜à½~ZÐZŠ~(µ1V) .25

z{¥Å(»g™ŠÏÃZyÆ�YZzg_.!*C‹Š6,F,ßŠï�X (1)
z{Z*ŠÔ¥ZzgzZ−+ÆŠgxy¬zyZzggZ‚Åj,(Ë™D�X (2)
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z{Óx”VÆa£g~»[�ÛZë™D�X (3)
z{ºmZ@ZsZzg_“Å¶KyŠ„™D��ºm¢zgc*]Æqï”VÅZÐZŠ~¢zgc*]Ã7gZ (4)
™äÆa¯ñ‰�X

#{)®)ÆÄz°~ªŠ]»tZ0+ZiŠz*:çzyâjwÃ',ŒÛZggnpƒñzZãgÉc*:èoZzgeJç�ÛZë .26

™ä6,izgŠêìX
(ÇZèy 4 ) (°xæZìªŠ] 3) (!wªŠ] 2) /g~ªŠ] (1)

ªŠ]
Zq-»x»GŠzu}»xÃI~Â¯@*ìÔZÐ¹Y@*ì .28

µÃ (4) )Y+$ŠZgÃ (3) tÃ (2) Šz§†Ã (1)
Z*ŠaÅÂzZq-Â~«&Wy~WzZiÅ§sKzw™g;ìXŒVZ*ŠaÅÂzZk§sKzw™g;ì .29

ß�)¯4( (4) ÜB)âg?( (3) è)]45é EH¾( (2) ¸Z°)¤/Z%( (1)
z{Z˜b�”VÆZõ!¿~æŠZzg–gZŠ¶ÆaZEwƒCìX .27

(Zõ[ (4) æŠÇgZõ[ (3) WiZŠZ:Zõ[ (2) pŠUgZõ[ (1)
Zq-#{)®)~gL¤/z7V~¥º!™Š{6,Z�Ãî^Š¶ÆaZk6,WÆfg)gzÝeZàYC .30

ìXyÅ§sÐZkczIƒÆaœª�ÛZëÅYCìXŒVyÅ§sÐZ(g™Š{̀Ãì
‚(CZ0+Zi (4) §i’)Ò3ïGG (3) Îœ§i (2) Î—§i (1)

PART - II 

LANGUAGE - I : URDU

z{ZÖp�Zq-Â»mŠzu}ÂÐªCÙ™D�ÔBD� .31

wz½g* (4) wz½Õ (3) wz½H× (2) wzsèH (1)
g!*¦~t̂·qÝ¯xƒ@*ì .32

ª (4) ŠzuZ (3) ŠZ (2) aå (1)
LWU*gZÅ{5éEŠh+óÆ'� .33

Z®s@ (4) u¦Z£{y (3) _5Ðö
I
Gˆã (2) ·@WiZŠ (1)

qà
z{÷T»Ã¶¥x:ƒÔB@*ì .34

÷czs (4) ÷¼~ (3) (÷!w 2) ÷**³ (1)
LúŠy~óHì? .35

**zw (4) Z¶g&g‚! (3) @*gõy (2) èo»ù· (1)
'×Zbóg~ZyÅ’k,zVÅãCŠ~S¤ì .36
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Bkgg~ (4) :ÑwÁg (3) ÷»ò (2) pZzŒÂò (1)
9�hÅ¶KyŠ„ÙX .37

³ZyøpD÷" (2) %iZ¸̈"   D   !*!*ñQgŠz (1)
�á²Zz[DZ®s@qC (4) �á²ætDZDw" (3)

Zk�Åúc*VS¤zu]è@*W,ì .38

egZ) (4) **zw (3) ¿ZY: (2) ŠZ*y (1)
ÄåÙ: .39

''''''' !*ŠwÃH�̧!*glÅe{~
ù—z!*Ño{uƒ‰ (2) Šgc*Æ¥c$+s„¾Zuƒ‰ (1)
ŸƒZñ�áxÆ“uƒ‰ (4) ñÌÆ;BÌ…Æ\uƒ‰ (3)

Šc*ö²ä¾Æì6,š~L1Zg²óÃ¿F,+™Æ7H? .40

("ˆã (4) Z®s@qà" (3) W>" (2) **t" (1)
Ä~õÍÃQY¤/™**ZzgZkÐ¯Z0+ziƒ**ÔB@*ì .41

DÒy (4) Z7g{ (3) $h4->î
GIEGX (2) — (1)

z{;�)¥�ÛŠc*—ÆaZEwƒ@*ì .42

t-.ç
E

GLñß! (4) t-.ç
E

GLo (3) t-.ç
E

GLZZx (2) t-.ç
E

GL— (1)
â>{ÂÆ!š-öEWì   =ågg;ìX **Ëg †!†!†!~äŒ�t .43

Ñë (4) "Ñx (3) **Ñë (2) ÷ (1)
ÄÆWy~ÂÃë� .44

‡B (4) i (3) gŠp (2) \ (1)
fs~ZyŠ¬Q)�(Šc*ŠHìXZkÃ̈gÐ7,ÛX7,"ÆˆnŠb‰ÎZßVÆ�Z[~Ð9 ::::45-49

�Z[Æ�ÃÉÀŸ/õGX
çlCÙWŠòÅ¢zg]ìXCÙWŠòÃCÙqw~ZLa¾**ìXtZq-Z+f)ŠZg~ìTÐËqwG71¾**
WŠòÅ¢zg]ì:�WŠò»ÑXWŠòÃec�¾äÃÜs¢zg]»ŠgzŠ}Zzg˜VJ-i0+ÏÆ£œ»
çnìz{ZdZŠZgÆ”wÃZCÑ§]¯ñXñ�Š{çÑ{~t�Ût"uÂƒŠHìXQZz[Æ
ˆaZƒäzZáqÑ]äŠ*ÃZÚ6,æ¯Šc*ì�ßvZk6,Zk§bI^gì�T§bÓÆZz6,
6,zZäX
»lW`ÆZK̈yÃtCc*Yn�'+£é

G
g~Zkgzl»Z�xÌDîg6,z„ì�Ó6,IUzZá6,zZä»ƒ@*ìXª

zzgZs#ZzgZ$+~n„X
WŠòÅi0+Ï»ÑHƒ**ec?  .45
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çlÅˆl (4)  QZz[   (3) ZdZŠZg»”w (2) ½qÝ™** (1)
¾f)ŠZg~ÐWŠòÃ�ÛZge7? .46

(¾** 4)  ½qÝ™@*   (3) Î** (2) ³]¾@* (1)
ZdÅ¡ì  .47

(Zz6, 4)   Zz™    (3)         gN* (2) ZŠÌ (1)
QZz[ÆˆŠ*ƒ̂ì  48.

p[ßg] (4)   6,æ  (3) Z$+~ (2) Ãã (1)
Z$+Å¦ì  .49

W!*Š (4) Z$+~ (3) ¬$+ (2) Z$+ (1)
fs~ZyŠ¬Q)Ä(Šc*ŠHìXZkÃ̈gÐ7,ÛX7,"ÆˆnŠb‰ÎZßVÆ�Z[~Ð9 ::::50-54

�Z[Æ�ÃÉÀŸ/õGX
sC�~ì¯EH Zq-Šyz‰ÜäŠzªÐ¹
ÂìÂZK̈yÅŠzªc*~ ]c*~ é Âìuâ›³
ŠB�ÌÂ™Zâ]F,~ ìiâä~(,~!*]F,~
�ÃZ}z‰Ü7=fgZ z‰ÜÐ|ÆtŠzªä¹
ZkÅ~�áy(,JŠîƒV ìfgZTÃÎgƒV
QD�™ï~%~cz�ZV eT�=ƒyŠz¯V

z‰Ü#¥ì .50

]Ð é³ (4) ŠzªÐ (3) ZK̈yÐ (2) =Ð (1)
]ì é uâ›³  .51

s (4) Šzª (3) z‰Ü (2) ZK̈y (1)
õzg{LìÎ**ó»Èì  .52

Ñq{ƒ** (4) ³]Šb (3) {ñl™** (2) ŠzªŠb (1)
ZkÄ~ÃyÏÅZEwƒðì? eT�=ƒyŠz̄V/QD�™ï~%~cz�ZV .5.3

Åè§Š (4) Åèw (3) áZŠs (2) ÅèZŒx (1)
ZK̈y¾Ã0*äÅ„~2ì? .54

c~ (4) �Zã (3) Šzª (2) ]é³ (1)
URDU MEHODOLOGY

Šg`fs~ÐÃy1%Å'gÂVÃ�ÛzrŠ¶ÅF,ZI~�áï7ì?  .55

ZY‡g~¯** (4) ZY‚ì¯** (3) ¹ã‹** (2) k? (1)
Zk§TD+gö~¬°=gIZðYC�QZy»Z:tVßV6,HY@*ì .56
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Z`Zð§i (4) Z5ZY§i (3) æð»§i (2) Â#§i (1)
''~Ãðp~7ƒCZzgëZy6,Z±g™Mh�X  !*ZOŠWiâöz{ƒCìTÆa .57

§&»g (4) �Z!*] (3) }ò (2) Ãc*] (1)
Šg`fs~ÐÃy�®)Ån7ì? .58

Ò�®) (4) ¸m�®) (3) ^gŠZ:�®) (2) )��®) (1)
fs~ÐÃyxÆ(£œ~�áï7ìX  .59

z̧° (4) @*W,ZC (3) ezwÅ (2) ZŠZg~ (1)
Â#'g]»mì .60

ZjwÐ (4) ¥Ð (3) $Ð (2) âMzèÐ (1)
PART - II (A)

GENERAL ENGLISH

61. Identify the CORRECTLY punctuated sentence.

(1) Albert Einstein said, "if you want to live a happy life, tie it to a goal, not to

people or things." 

(2) Albert Einstein said, "If you want to live, a happy life tie it to a goal, not to

people or things." 

(3) Albert Einstein said, "If you want to live a happy life, tie it to a goal, not to

people or things." 

(4) Albert Einstein said, "If you want to live a happy life tie it to a goal not to people

or things."

62. Plants and vegetation of an area is called ........

(1) landscape (2) fauna (3) environment (4) flora

63. Neeraj had fair-weather friends. 

Choose the option which best expresses the underlined idiom. 

(1) friends who face difficulties calmly (2 )  f r iends  who  deser t  you  in

difficulties

(3) favourable friends (4) reliable friends

64. Identify the part of the sentence which has an error.

Education is a instrument which imparts

       A  B

      knowledge and, therefore 

                           C

      indirectly controls power

                           D

(1) D (2) C (3) B (4) A
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65. Match the following.

A. Proper Noun i.  man, child, girl

B. Collective Noun ii. truth, danger, happiness

C. Abstract Noun iii. assembly, family, crew

D. Common Noun iv. Margaret, London, the United Nations

(1) A-iv, B-iii, C-ii, D-i (2) A-iv, B-ii, C-iii, D-i

(3) A-iii, B-iv, C-i, D-ii (4) A-iii, B-i, C-ii, D-iv 66. 

66. The deadline was ........... by a month.

Choose the suitable word to complete the sentence.

(1) extension (2) extended (3) extending (4) extends

67. As soon as the programme started ..... 

Complete the sentence choosing CORRECT option. 

(1) the demonstrators rushed to the platform.

(2) than the demonstrators rushed to the platform.

(3) then the demonstrators rush to the platform.

(4) when the demonstrators rushes to the platform.

68. An..... chess player will win the match. 

Choose the suitable word to complete the sentence.

(1) effect (2) affect (3) adopt (4) adept

69-73: Read the following passage and answer the questions given. 

Choose the correct option for each question.

Since the world has become industrialized, there has been an increase in the number

of animal species that have either become extinct or have neared extinction. Bengal

tigers, for instance, which once roamed the jungles in vast numbers, now number

only about 2,300, and by the year 2025 their population is estimated to be down to

zero. What is alarming about the case of the Bengal tiger is that this extinction will

have been caused almost entirely by poachers who, according to some sources, are

not interested in material gain but in personal gratification. This is an example of the

callousness that is part of what is causing the problem of extinction. Animals like the

Bengal tiger, as well as other endangered species, are a valuable part of the world's

ecosystem. International laws protecting these animals must be enacted to ensure

their survival and the survival of our planet.

Countries around the world have begun to deal with the problem in various ways.

Some countries, in order to circumvent the problem, have allocated large amounts of

land to animal reserves. They then charge admission to help defray the costs of
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maintaining the parks and they often must also depend on world organizations for

support. With the money they get, they can invest in equipment and patrols to protect

the animals. Another solution that is an attempt to stem the tide of animal extinction

is an international boycott of products made from endangered species. This seems

fairly effective, but it will not, by itself, prevent animals from being hunted and

killed.

69. The purpose of allocating large amounts of land to animal reserves is

(1) producing the material from the animals (2) protecting endangered species 

(3) maintaining the parks (4) utilizing the unused land 

70. According to the passage, identify the CORRECT statement. 

(1) An international boycott of products made from endangered species seems fairly

effective in saving the endangered.

(2) World organizations support the cost of maintaining the public parks to save the

people from animals.

(3) The extinction of Bengal tiger is caused almost entirely not because of poachers

(4) Since the world has become industrialized, there has been an increase in the

number of animal species

71. Certain species are becoming extinct because of

A) industrialization B) afforestation. 

C) poaching D) boycott of products made from endangered species

Choose the CORRECT answer:

(1) C & D only (3) A & B only (2) A & C only (4) B & D only

72. This is an example of the callousness that is part of what is causing the problem of

extinction. The meaning of the underlined word is 

(1) caring and sensitive (2) being sensitive

(3) feeling sympathy wond (4) showing no sympathy

73. The main concern of the passage is 

(1) results of industrialization (2) maintaining the land reserves 

(3) endangered species (4) the Bengal tiger

74-78: The following passage has five numbered blanks and each numbered blank has four

alternatives to choose. Choose the right option for each blank. 

Alternative energy sources are being pursued for a countries ......... (74)........

reasons. Many .......(75)....... the Kyoto Protocol, making measures to reduce

pollutants and greenhouse gases a top priority in today's culture. Alternative or

renewable energy sources hold a lot of promise for ....... (76)........ the quantity of

pollutants produced as a result of energy use. Alternative energy not only protects
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against unwanted by-products, ....(77)...... it also helps to maintain many of the

natural resources that we now utilise as energy sources. It's crucial ........(78).......

what sorts of alternative energy are available in order to comprehend how they can

assist protect the planet's delicate ecological balance and conserve non-renewable

energy sources like fossil fuels.

74. (1) variety with (2) variety for (3) variety in (4) variety of

75. (1) will signed (2) was signed (3) have signed (4) has signed

76. (1) reducing (2) increasing (3) boosting (4) recovering

77. (1) for (2) but (3) with (4) or

78. (1) to knowingly (2) to knew (3) to know (4) to knows

79. She has been obstinate since her childhood.

Identify the meaning of the underlined word.

(1) pliant (2) adamant (3) persuadable (4) submissive

80. Identify the part of the sentence to which has an error.

The rise as well as fall of the tide

        A      B

are due to the lunar influence

        C      D

(1) D (2) C (3) B (4) A

81. The flood victims have to make have to ma highway their home every year. Pick the

option that expresses the wool (8) given sentence in the passive voice.

(1) Highway has to be made their home every year by the flood victims.

(2) Highway has made their home every year by the flood victims. 

(3) Highway is being made their home every year by the flood victims.

(4) Highway has been made their home every year by the flood victims.

82. Raghav said, "I did not do this deliberately."

Pick the option that expresses the given sentence in the reported speech.

(1) Raghav said that I have not done this deliberately.

(2) Raghav said that he had not done this deliberately. To mom 

(3) Raghav said that he has not done this deliberately.

(4) Raghav said that I had not done w bas that deliberately.

83. Arrange the following sentences into a meaningful passage.

A: However, his wife and son were. kind hearted souls.

B: But alas! he was extremely selfish and mean and would not part with money even

for a good cause.

C: Vinod, a wealthy man, was living in a town called Bellampally.

D: He had a good business and was earning a lot of money.

(1) C, B, D, A (2) A, C, B, D (3) B, C, A, D (4) C, D, B, A
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84. Pick the CORRECTLY spelt word.

(1) Fluorescent (2) Fluoorscent (3) Fluoroscent (4) Fluoresent

85. Identify the major feature of structural syllabuses.

(1) Purely a grammatical syllabus.

(2) Importance was given to meaning while teaching language.

(3) Use of mother tongue was allowed.

(4) Multiple structures were taught at a time.

86. Which of the following is NOT a sub-skill of Speaking?

(1) speaking by applying the rules of grammar, being conscious of doing so

(2) articulating sounds in isolation 

(3) recall words and structures quickly

(4) articulating stress patterns within words

87. Identify the targeted minor discourse of Telangana State Board English textbook.

(1) Conversation (2) Message (3) Biography (4) Interview

88. Pick the CORRECT statement. 

Statement A: The words which are defined in a dictionary are called the 

Guide words.

Statement B: The words, which are bold and placed at the top of 

extreme corners of each page that help to locate an entry

word, are called Head words.

(1) Statement 'A' and 'B' are incorrect. (2) Statement 'A' and 'B' are correct.

(3) Only statement 'B' is correct. (4) Only statement 'A' is correct.

89. Which hypothesis of Krashen, states that the learner is consciously learning the

grammar rules and functions of a language rather than its meaning.

(1) Input Hypothesis (2) Natural Order Hypothesis

(3) Monitor Hypothesis (4) Affective-Filter Hypothesis bod

90. Pick the CORRECT sequence of the structure of a project report. 

A. Analysis and interpretation of the data B. Findings

C. Tools used for data collection D. Reflections and suggestions

E. Identify the problem

(1) D, E, C, A, B (2) E, C, A, B, D

(3) A, C, D, B, E (4) E, B, C, D, A

 PART - IV (b)

MATHEMATICS AND SCIENCE 

ÅŠgƒCì: .91

(4)  (3) (2) (1)
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³¢a°‚ÅgëgÐZÏÃ,Ã…/õJ™äÆaH 120 [RV~ZC^…/õJ™@*ìXZq-»g 6 ³¢a°‚ÅgëgÐ 75 Zq-R,u .92

z‰ÜáÏ?)[RV~(

(4) 4 (3) (2) (1)

gz9œ¾@*ìA$gZo»œƒÇ: 3000 CÙ·qÝ™@*ìXZ¤/‚ðZkâ{ 60% ‚ðZzggZoZq-˜iÆâ´�XgZoœ» .93

gz[ 7,500(4) gz[ 3,000 (3) gz[ 4,500 (2) gz[ 6,000 (1)
ÅŠgƒÏ: x ìA$ 2 »ct 2, x, 2, 3, 2, 3, 4, 5, 3 Z¤/!š‹5éG] .94

2 (4)  3  (3) 4 (2) 5 (1)
ƒA$ZyZ°ZŠ»Zz‰ƒÇ: 14 Zzg 12 Z°ZŠ»c6ZzgzT6!*nKM 15 Z¤/ .95

10 (4)  12  (3) 15 (2) 18 (1)
št,�XZ¤/ªÐšµ/ŠztïàYNA$tÑwqÝ:ƒ¥ªkƒÇ: 7 ÑwZzg 5 Zq-ª~ .96

(4)    (3) (2) (1)

zZVgÁƒÇ 100 ìA$Zk» 4 ZzgªgÁ 94 zZVgÁ 11» AP Z¤/ .97

895 (4)  897  (3) 894 (2) 896 (1)
(bgppzZàMg0Å¶KyŠ„<X xD3 fs~) .98

(2) x3 (1)

(4)    (3)

Å%“ÚƒCì 5:7 Zzg 4:9 .99

28 : 45 (4) 20 : 63   (3) 45 : 28 (2) 23 : 60 (1)

ƒ@*ì A Š~ˆz+̂~ÃL .100

{5, 6} (1)

{1, 2, 4, 5, 6} (2)

{3, 5, 6, 9}   (3)

{1, 2, 4} (4)

 Zzg  BE=4ª ÔAB=10 ~ª ABCD Š~ˆ̂ .101

»gKƒ@*ì)%,ª~(  ABCDA$ ÔEC=6ª

40 (2) 52 (1)

54 (4) 50   (3)
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... A$ ÔAB || CD Š~ˆ̂~Z¤/ .102

57o (2) 50o (1)

53o (4) 34o (3)

¢aic*Š{ìA$mÆZ…ŠƒVÐ)¢a~( 2Ð ¢aìXZ¤/Zk»îwZkÆ²n 24 Zq-
!k3‹5Ðö

G
Gm»ÛZq© .103

16, 8 (4) 8,6 (3) 15, 9 (2) 13, 11 (1)

ƒA$Zk»aågÁƒÇ ZzgœuÚ 343 »ŠzuZgÁ G.P Z¤/ .104

1 (4) 7  (3) 49 (2) 3 (1)

(Ð„HYñA$!*¹ƒÇ xD1 Ã) x2D2x+5 Z¤/Mg0 .105

2 (4) 5  (3) 4 (2) 1 (1)

»fXZXxƒ@*ì 120 Zzg 18 .106

180 (4) 270 (3) 240 (2) 360 (1)

ƒ@*ì A$ Z¤/ .107

A (4) B (3) (2) (1)
A − B = ........ A$ B = {3, 4, 5, 6, 9} ÔA = {1, 2, 3, 6 7, 8} ây³ .108

{1, 2, 3, 6 7, 8} (2) {1, 2, 3, 6 7, 8} (1)
{4, 5, 9} (4) {1, 2, 7, 8} (3)

»gKƒ@*ì)%,¢a~( PQRS Š~ˆegV .109

220 (2) 160 (1)
200 (4) 180 (3)

%,¢aìÔA$ZkÅ 4.32π ¢aZz™ðg‚rìÔÀR»gK 0.6 ¢aÛ¢Zzg 1.2 Zq-ÅîZ2Z:�{gYîg6, .110

AŠJCZ2Z:ÅñN*ðƒÏ)¢a~(
0.3 (4) 0.6 (3) 0.75 (2) 0.9 (1)

gz9ÅÑ†WCìX 264 gz9°%,B¢aÆˆ[Ð 150 Zq-%zoÅÀRÆgKÃ½™zZäÆa .111

B¢aƒA$Zk»wƒÇX)kB¢a~( 14 Z¤/%zoÅâb—~

(4) (3) (2) (1)

A$ 6,‡[ìÔZ¤/ Q Ô� PQR ‡ìZ²Zzt[ .112

ÅŠgƒÏ:

599 MODEL QUESTION PAPERCEDM / TET 2024



0 (4) (3) (2) (1)

A$ BC = 10 Zzgª AB = 5 6,‡[ìÔª A ~Ô� DABC .113

90° (4) 60° (3) 30° (2) 45° (1)

iZzt�ÛZiÐqgÆu}»x@{ 60° Zzg 45° ŠzZ¾m!*nKM . ¢aìÔÆŠzâVY+$ 40 Zq-qgTÅ—~ .114

™D�XŠzâVZ¾mÆŠgxyÃ,ƒÇ)¢a~(

  (4)  (3)              (2)             (1)

MATHEMATICS METHODOLOGY

YõÐ0fs~Šb‰�h7,ÛX .115

lZg~¿Æîg6,ÂHY@*ì:øá (A

lZg~Zzg£g~¿Æîg6,ÂHY@*ì:eö (B

åÅ§sÐZK½6,gZñqÝ™äZzgZÐ4¯äÆaÂHY@*ì:7Yõ (C

Zq-ºmæ]ÅzÆˆ¤̈DÅ½»Z0+Zi{ÎäÆaÂHY@*ì:ù¦Yõ (D

9�Z[»ZN[ÙX

9�X D Zzg C (Üs 2) 9�X D Zzg C ÔB ÔA Óx (1)

9�X B Zzg  A Üs  (4) 9�X C Zzg  B Üs (3)

fs~gc*èÆ»[Ã**Ç™ä~åÆ™ŠZgÅ¶KyŠ„ÙX .116

£ò(tzòtQÆ_.µ/È~ÅYãecX (A

Zõ!xÁÃ¥Æ£òŠVÅãCŠ6,em,ZíHY**ecX (B

gc*èÆ¦gZ]Ã¥ÅÇi0+ÏÆjZáÐ”gs™zZ**ecX (C

gc*èÅu¤/ñVÆem,Zí~¥Ægzi%{Åi0+ÏÆŠ!*]Ãf‚~ǵecX (D

9�Z[»ZN[ÙX

D Zzg C ÔB (Üs 2) D Zzg C ÔB ÔA Óx (1)

C Zzg B ÔA (Üs 4) D Zzg B ÔA Üs (3)

Zq-¤̈Dä%,Zzg_.gZÔ,ÆŠgxymÃ™1ìXA$¤̈D»qÝ™Š{(£gtì: .117

X»i (4) (Z+Ñào] 3) g* (2) ZagZzgúÒÏ (1)
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fsÆgc*èÆ)bÃ7,JäÆañizVF,+D+g+§hVÐ�hbX .118

ñizVD+g+§i )b

µ!§i (i Ÿ‚Z~.™,:Ås»gK (A

<)áZi~̂V»ù·(

)ŠgxãÃ,(
Z`Zð§i    (ii  ªÔ 15 kúÆ§°R»gK¥xÙT»îwÔ²nZzg—~!*nKM (B

ª�X 10 ªZzg 12

Z5ZY§i   (iii Zzg AC=1.6 ÔªB=4.2 ¯�XŠc*ŠHì:ª ∆ABC (C

¥z@*d§i (iv ZK)®)~zZà!*wZzg;ÅÆîh-VÅ¬]¦™,XZy¥Å®ZŠ (D

Š3N�ŠzâVöÈ�Zzg�Ãðö7ÈXÃLÅ̂~ÉÀŸ/õGX

9�Z[»ZN[<X
A-ii, B-iii, C-i, D-iv   (2) A-iii, B-ii, C-iv, D-i (1)
A-iv, B-ii, C- i, D-iii (4) A-ii, B-iii, C-iv, D-i (3)

fs~Ðgc*èÅD+göZzgZõ!¿ÆaZEwƒäzZá�Yz‚bÅ¶KyŠ„ÙX .119

ZK̈ãfgZù‰Šgi~Ô(,fÔ!*½yz){ (A

Zõ!z‚b‰gc*èÅÑ$k,~Ôgc*è»'z){ (B

ZŠZg{YCz‚b‰JÔ7†W~Ôâg–z){ (C

gc*MCZÌÆ£â]Zzgqg'‰@*û̀Ôegfgz){9�Z[»ZN[ÙX (D

9�Z[»ZN[<X
D Zzg C ÔA (Üs 2) D Zzg C ÔB ÔA Óx (1)

B Zzg A (Üs 4) C Zzg B ÔA (Üs 3)
D+g+ZzgZõ!µ/Ð0fsÆÒ**]7,³: .120

Zq-ci+öyZ(µ/ì�D+g+ÄZ**]Æ_.Hg{æ]Æa»gHY@*ìX (A

ìX 6�D+g+ÄZ**]Ã-.$öy~Zq-=ZzgxZ0+Zi~F,KMŠc*Y@*ìÔñZŠÅZq-Yìƒú0*C (B

‚Ñ:µ[(‚wÆZ!x6,»gHY**ecX (C

9�Z[»ZN[ÙX
ßìX A 9�Zzg C ÔB (2) 9�X C Zzg B ÔA Óx (1)
ßìX C 9�Zzg B ÔA (4) ßìX B 9�Zzg C ÔA (3)
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SCIENCE CONTENT

Ë½Zðiî~ÂZ**ðÅŠzu~R6,t‡*ƒD�X .121

aZà} (4) m]pg   (3) !pg  (2) Í“pg (1)
pyÆt7Í/õ EGŸÆZ0+gŠZ4ƒäzZáÛzãâŠzV)̀Z�(Ãhu™ÆZ¹øfe�ZzgŸÆ!*CÙ{g`™ .122

(¹Y@*ì scavengers Šï�XZzgZ¹{™z[)
(Å.©ðE‚Q 4 (pyÆuc\) 3) pyÅæV (2) q-âZC\ (1)

Šg`fs~**>zXŠzgÆ0ßÒyÅÙ|#ÙX .123

(B@*ìX Ammonification (»g™**) NH3 **¶�ZzgŠv**>zÂ%·]Æfg=Zñ*) (1)
**>z"5¿.ç EGH**>öÃ**>ZQ~ps™@*ìX (2)
**>zñ**kZq-**>ÃÓÙ*ìX (3)
¯7i+*WiZŠZ:i0+Ï¦/ZgäzZÑ**>zÂ&454-ö

GIEGGÙ*ìX (4)
±~QCgz\Úƒì: F2 �wÆæÆ7ŠzV6,K‰tz%Z%o»  .124

1 : 3 (4) 1 : 1 : 1 : 1 (3) 1 : 1 (2) 1 : 2  : 1 (1)

óÆfg=Z�x0*@*ìX stolons Zk7Š}~ŠgCmCZ�á®)»¿L .125

Z7ZÛ~ (4)Millingtonia (3) Zgz~ (2) ZŠgu (1)

Zq-%²Ÿ»ÜkyZkÆZz‰£xÐZWF,+ìA$ZÐ¹Y@*ì: .126

(WzZiÅ—~ 4) (®Š 3) êZg¬l (2) ZŒZŠ (1)

geµñÐF,1iÃ!*CÙï%6,ZkÆic*Š{Šk,J-QZg�Åzz .127 

(F,1i~ñ�Š0*ãÅwZg]â¦ 2) F,1i»w (1)

(Zd£g»geµñ 4) (geµñ~ZÐgÇYäzZáz‰ÜÅlZg 3)

øDfs~ÐÃyg¥/6,ZW,Z0+Zi7ƒY? .128

ÓÏgK (4) (ÀŠ~̧] 3) )bR (2) ZâYÅZŸ°gëg (1)

ZâàaAZkZßw6,»x™@*ì .129

',¹ïFZâ!   (2) ',¹ÅaZzZg (1)

ZÙwwZg]   (4) ÂZ**ðÅp~ (3)

ß;qÝ™äÆaŠg»gZ>4ÆÅÅ®ZŠ 560g øDfs¬ïÆfg) .130

Å2 (4)   270  (3) Å10 (2) Å54 (1)
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)I÷Wö{¯äzZàZâYÅŠg„�h~ÅÙ|#ÙX .131

0*ãXu� (4) ]D0*ã (3)
$©-£Ó4è
EEG

GEDPz̄ (2) 0*ã  - 
$©-£Ó4è
EEG

GE (1)
øDfs~ÐeZ',²ÅeÅÙ|#<X .132

Mg, Ca, (4) Li, Be, B (3) F, Cl, Br (2) Mn, Cr, Fe (1)
Sr

øDfs~ÐZWF,+wZg~7gppzZà— .133

Ã́ (4) Pz̄ (3) CNG (2) LPG (1)
ì (coordination number) gzZV»ggƒ°Š Na+ ÅJV~ NaCl .134

12 (4) 6 (3) 8 (2) 4 (1)
Ïà²CåFJ]ÃƒZÅiZZ+lZg~¤/x™ä»¿: .135

‰ (4) (Y 3) È' (2) (As 1)
F,ZlÀŠÆgÕzZàZq-—Å'×ZØ)z~ƒCì 2 sq.m îwZzg 20m .136

kHÆ 100 (—Å'×Z½Æ 2) kHÆ 40 (—Å'×Z½Æ 1)
(—Å'×Z½Æ 4) kHÆ 10 (—Å'×Z½Æ 3)

fs~Šb‰Ò**]»_·ÙZzgŠg„�Z[»ZN[ÙX .137

:‚Š{WNWÐ“WzZá@Å�#Ö—Å�#ÖÆ',Z',ƒCìX A Òy

:—ÆÃAÐsÃ!©>ç GWNWÐ“WzZÑ@åÇƒ@*ìX B Òy
ŠzâV9� B Zzg A (2) ŠzâVß� B Zzg A (1)

ßì B 9ìZzg A (4) 9ì B ßìZzg A (3)

g1ÆQzVÅZ‚ÛZö™**B@*ì .138

(zgò× 4) (Z3× 3) ]Òð L~× (2) (§~× 1)
7Í/õ
E
GÆt��LLøpŠÉóóBD� .139

gZÆizé   (4) ÑðÎizk   (3) †ðWËizé (2)    cZËizé (1)

óÆaf)ŠZgƒ@*ì Botulism tÙ* .140

45Ò5½ð
XGG"5¿.ç EGH0*Ög~    (2) kè Å5½3ð GH

&4hÓ4ø EGG',- (1)

¯7i+*Ù*   (4) i&4-
ð GEGñ**kÙ*   (3)

(7ì poikilothermic Šg`fs~ÐZk³ZyÅÙ|#Ù�uŠpyzZÑ) .141

T (4) �u (3) eZ: (2) 1ó (1)
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t;gñyŠwÅŠPÁ~!~Zzgpy~]ÅR~ZŸ†Æaf)ŠZgƒ@*ì .142

S²A (4) zc*Î6,+ (3) Zi+gbÞ (2) Î�R,Z6 (1)

‹S¬xîg6,ZkŠg|#~ñ�Šƒ@*ì .143

Aw (4) 0*b (3) 82.ç EGHzM (2) gZƒê (1)

ß�h~ÅÙ|#ÙX .144

-̄Ó45éGED6,z&4k5é HGH (2) ZÆX
¢-Aö
EEE (1)

�-DÏA¢ð (4) ÏWg74øFEDñÅi¹é (3)

SCIENCE METHODOLOGY

Zq-cz†<Ð%ZŠì: .145

z{e¤/~TJ-<ŠgZÝeö™@*ìZzgTÅeö™ä»Šúò™@*ìX (1)

›ë6,FFZzg‡.Þeöeð�fZC Z+ÐOW,:ƒX (2)

¤̈DÆ»x»Y,̂{BZzggZñŠ,X (3)

ìX ƒ@* <em,Zí™ä~W‚yÔZOx™ä~W‚yÔZjg™ä~W‚yZzgf!z+f‚¥ÆañizV (4)
yä¥ÆZq-¤/z\6,¼Šz²V~Zq-YõÂÅXZkäCÙ%ûZZzg)©à}òZ~.KXZkYõ .146

~Zk»hZyìX
ëq   (4) (xe$ 3) ‡.Þ¿ (2) cz† (1)

ƒ43š5é EGG]~ÁÜÆŠzg~].zwÅD+göÆaƒÐñizV§iÃy‚ì? .147

@*g]§i   (4) (bCÙZC§i 3) Iƒ»§i (2) !i›Õä
IEC§i (1)

(~¤/Š}ñ�ŠƒD�XeZ:Zq-¬î6ìX®ZÓxeZl~¤/Š}ñ�ŠƒV mammals LLÓx¬îEV) .148

ÐXóóŒVtD+g+§iZEwƒZ:
Z`Zð§i (2) xÁ6,FF§i (1)

)bi™ä»§i (4)   Z5ZY§i  (3)
Zi+¤/esÆŠ!*C%zoÆ_.t'×h+IÆñZµ�ÛZë™D�: .149

(egZâðŠ!*] 4) (úö 3) y~WÑ] (2) Ãu£zk, (1)
øDfs~ÐßÒyÅÙ|#ÙX .150

¦gZC{Æ¯äÆ%Zi~ÐZq-%³̂k¦gZ]Ã7™**ìX (1)
ä¦gZC{ÆÆ¦gÃ�ÛzrŠc*X Novac (2)

Zq--.$»Yì¦gŠ¶Æa¦gZC{ÆyÆaçzyƒD�X (3)
Ë¦gÃf‚d™äÆa¦gZC{Æ¥Æ1úÃÁ™D�X (4)
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