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��VÔ)zZÂVZzģZ2ÃZ~.�,ÐX SCI-1010

1



:SCI 703 Zõ!â°
S:]Æ_.ZâYZzg�ÇVÅ�gzÈ~�**

ÃZkãC�6,�gzÈH�HX C Zzg BóA �b�ÃL .1

)Ës D ö8 (A

Ës D h (B

4Ës D gz"»½ (C

�gCz¡¦ZâY .1

ZâYXÆWg0*gë�NMh�c*7 .2

ïFZâYZzg)ïFZâY .3

',¹ñÝc*qb% .4

:Zq-\dc*�ZsqïtåÑi�6IY@*ìX 1- Òy .2

:ïFÚúÅ»g~~�{¤»ZEwHY@*ìX 2- Òy
�zâVÒy�g�&�X .1

�g�&7ì 1 �g�&ìpÒy 2 Òy .2

�g�&7 2 �g�&ìpÒy 1 Òy .3

�zâVÒy�g�&7ì .4

^zZà U ZëäZL�z�&Ãsqïtó�ÛmïtóóïtZzg{**wït�3ñZzgÎZwH� .3

ït»**xHì?
�Ûmït .2 sqït .1

óït .4 {**wït .3

qgzfsÃ�h5�X .4

� (i Ñ"5½5ë JGHF,� (a

�� (ii Z
$k5ë GHF,� (b

u� (iii 7q-F,� (c

QR, (iv W�/&ÓëGF,� (d
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a-i,b-ii,c-iii,d-iv .1

a-ii,b-iii,c-i,d-iv .2

a-i,b-iv,c-ii,d-iii .3

a-ii,b-iii,c-iv,d-i .4

qgzfs~z{Ãµ¤/z\ÅZâYì�¤/`�ZgWzZiaZ�D�X .5

ß;óeu .1

Ç~óeu .2

ß;ó@*=ó�D .3

ß;ó�Dóeu .4

Z³:>»Z0+gzãz!©�ç GWsÅ§bÃW@*ìX .6

[:>»Ûzãzö[WsÅ§bÃW@*ìX
�z~W"VÆaqgz!*ÑÃ́Vw�g�&ìX
ÜsZ³�g�& .1

Z³Zzg[�zâV�g�&7ìX .2

Z³Zzg[�zâV�g�&�X .3

X Üs[�g�&ì .4

ÇìwÐ%Z� .7

6,�}6,qÝ�@*ìX .1

Ws~�3ð�êìX .2

:ÂWs~áCìZzg:6,�}6,qÝ�@*ìX .3

ìwWsÆú�3ð�êì .4

¬xZK̈yÅ�uz� .8

Zg¬�á]°] 20000 Zg¬�á]°]@* 20 .1

Zg¬�á]°]Ðic*�{ 20000 Zg¬�á]°]ÐÁ 20 .2

Zg¬�á]°]ÐiZZ+ 20000 Zg¬�á]°]@* 20 .3

Zg¬�á]°] 2000 Zg¬�á]°]@* 20 .4
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~�J' B ~Z�J'�~��Zz A .3

�zâV~Z�J' B Zzg  A .4

qgzfs~Ã́�êñö8ÐµìX .13

qgzfs~Ã̈KÒyßìX .14

�~ÂxF»�&Ð(,Z(g{ìX .2 W�y6,�&Ðic*�{gz×(g{iCÙ{ì .1

iióuc(g{ìX .4 «gzÂxF»�&ÐgN*(g{ìX .3
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«gzóiO{ói}ó%õó�~ .1
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Ãw� .2
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WC¸] .1

�f!̧] .2

',¹jã¸] .3

ïF¸] .4

txp~ÅVw7X .18

W�*»á .1

Z&+}»Z� .2

�z�|»��àC .3

ßì»i8-5 .4

.19

óó z�&LL[ óó z�&LLZ³
]ó#ó0*ã ;àgzXó**>zXóÉ4-�-ê G

G

G

øD!*Ñz2VÅ�gzÈ~ÅãC�ÅÙ|#ÙX
z�&Z³~ÁÜZzgz�&[~%·]�X .1
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qgzfs~Ã́�h+~ÂZ**ðìX .20

�gC� .2 Ã́ .1

FÂZ**ð .4 ðz@ .3

KEY  ã
1) 2 2) 1 3) 3 4) 2 5) 3 6) 3 7) 1 8) 1 9) 4 10) 1

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

z�s#:
ZâYXÃWg0*gë�NMh�ËsBD�XXÐ7�NMh)ËsBD�XZ+ZâYTÆWg0*g .1

ë�NMh�pzZãîg6,�3ð7�êZyÃë4ËsZâYë�X
\dc*�ZsqïtåÑi�6IY@*ìZzgCÙßg]~ÑwÅ�WäzZÑïFuZït»ÑwÚ .2

~ZEw (Compass) B@*ìXïtÅZk{¤Ã�{¤¹Y@*ìXZÏ{¤ÃïFÚú
HY@*ìX

^Å�CìX U �#Öó^ÆZ±gÐ{**wït .3

��~Ñ"5½5ë JGHF,�óu�~Z$k5ë GHF,�ó�~_2.çGHq-F,�ZzgQR,~W�/&ÓëGF,�0*c*Y@*ìX .4

�J'J�Ð�Zä6,¤/`�ZgWzZi,aZ�C�Xß;ó@*=Zzg�D�J'�X .5

Z(WsTÅZ[ÏRÈ�Cì�z~WsB@*ìXZkÅ�zZlx�D�XZq-ö[�zuZ!©�ç GX?Å .6

�zâV+Z[Ï�C�Å<å XEZt�z~WsÅ§bÃW@*ìXKzZ[Ï�ÂZkÃ!©�ç GZzgZ½Z�ZzZ[Ï
�ÂZkÃö[ë�X
6,�}6,qÝ�äzZÑìwÇìw�@*ìZzg�ìw6,�}6,qÝ7HYYìZkÃWi~ìwë�X .7

Z+WzZi�¬xZK̈yÆ�.Þ�®)�C�ZkÃ�uz�ë�XZzgXWzZizVÃ¬xZK̈yÍ:Y�VZkÃ) .8

Zg¬�á]°]�X 20000 Zg¬�á]°]@* 20 �WzZië�X�.Þ�®)WzZiÅuz�
ZñuWÑ]Æ%²{Z�D�Å<å XEZyÐaZ�äzZàWzZi,Z�C�X .9

Z+ZâYXÐ',¹gz*gCìz{ñÝ',t�D�X .10

Z³Zzg[~�b�g8¡¦g8�Zzggc*yÃ¡¦g1Æîg6,ZEwHY@*ìX .11

¬xîg6,Z�J'',¹qb%Zzg�J'',¹ñÝ�C�X .12
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1LÞêñö8Ðµ�CìX PVC ',¹�ó8¯yZzgÅ1geêñµö8Ð¶�D�Zzg .13

%õuc(g{ìX .14

«g�ÔiCÙ{Ôi}Ô%õZzg�~ .15

Ìðz@»õÝìX .16

�zZ�xÆgZ�&Ók~Wä6,ñW,�äzZà̧]ÃÓÏ̧]ë�X�~�¸ÂV~WC¸]Zq-ÓÏ .17

¸]â!*¹Óx̧'Ã&C¸'�X
W�*áZq-¬gèp~ìX .18

]ó#Zzg0*ã%·]�tZq-ÐiZZ+ÁÜÆYÐ�W�X .19

;àgzXÔ**>zXÔ
É4-�-

ê
G
G

GÁÜ�X
Ã́ó�gC�Zzgðz@)�h+~&»�äzZàÂZ**ðìZ#�FÂZ**ð�h+~»:�äzZàÂZ**ðìX .20
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:SCI 704 Zõ!â°
ZLÎZÑ]Æ�Z[�l�äÆa��{î]»ZZ��**X
ßìÃi8-�Æ¿ÃW\�!*Cîg6,¾§bU*"$�Mh�? .1

ßìÅ�ÃWxZzg0*ãÆ�BZq-Èe"~gÄ� .1

{Ø0*ã~ßìÅ�Ãe1� .2

ßìÅ�Ã!¸\Ãi�~Ñ� .3

ßìÅR6,g8-Åµm%J� .4

W\²wÅ',¹ñÆÅYõ¾§b�,Ð? .2

²wÆg8-~�äzZàp~Æx@}Æfg) .1

²wÅ1Æfg) .2
$n.ç

H
HÆZEwÐ .3

N*>cÆfg) .4

W\Z[kÆà]Å¤&�!*Cîg6,¾§b�,Ð? .3

ZzZTV~âgÅgëg¥x�Æ .1

�tÆ�W»x@{�Æ .2

iZztz̧qZzgiZztZ[kÅeö�Æ .3

�gÐ�WzZágùV»_·�ÆX .4

qgzfs~¾g8Ð¶À}~�zZðÆ�ic*�{|�7,|YC�XZzgZ7Z,~�**¢zg~ .4

�YCìX
�gCg8 .1

¡¦g8 .2

�zâV�gCZzg¡¦g8 .3

:��gCZzg:�¡¦g8 .4

F,ÚóZ�kZzgëVÅñÆÆ0qgzfs~�g�&Òy»ZN[ÙX .5

F,ÚZiñÝ',t�D�Z#�Z�kZzg#y%Z[ñÝ',t�D�X .1

Z�kZiñÝ',t�D�Z#�Z�kZzg#y%Z[ñÝ',t�D�X .2

ZÒF,ÚóZ�kZzgëVÆ²wZiñÝ',t�D�X .3

:ÂF,ÚZzg:�Z�k',¹gz»Z�w�D�X .4
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qgzfs~P½ZNZzgZyÅ»g~Æ§j�b��ZyÅ9�hc*V5�X .6

z�&D[ z�&DZ³
',i+ (a ¿�l)Z!*Ü( .i

Zeà (b ¸\ .ii

+h~ (c "5½5ë EGE
Y

.iii

ezw (d Ó .iv

i-d, ii-a, iii-c, iv-b .2 i-d, ii-c, iii-a, iv-b .1

i-d, ii-b, iii-a, iv-c .4 i-d, ii-b, iii-c, iv-a .3

:¬xîg6,g¥/Å̧]ó�Åw�'Å�Æ#³�~¿�CìX (A) �úò .7

g¥/Z+̧]�Cì�Ók~WäzZà�z¥VÆw�'Z�°Å#¿�CìX :(R) zz
�úòZzgzz�zâV��t�Zzgzz�úòÅ�g�&z�s#ìX .1

�úòZzgzz�zâV��t�pzzó�úòÅ�g�&z�s#7ìX .2

�úò��tìZ#�zz»f[ìX .3

zz��tìZ#��úò»f[ìX .4

ZzyÅ»g~Æ%ZiÃ|jeg^~Cc*�HìZk~P%Ziv.s��b��ó .8

�g�&F,KM~Zy»ZN[ÙX
0*ãÆ�Jg}Ð�s�**óg�óàC .1

g�óàCó0*ãÆ�Jg}Ð�s�** .2

0*ãÆ�Jg}Ð�s�**óàCóg� .3

àCó0*ãÆ�Jg}Ð�s�**óg� .4

ZzyZ@*g**
i

i
YR
i�ð**
i

i
´�**
i
Î]»Ú

i

i
�**Zzg.ÞeZÜ

i
�W�ñZzãÀ}
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qgzfsÆÃµ§i~i5+k,JVÃ�Ð�ÑCå{�äÆa²wÃ¤/xHY@*ìX .9

¿Z .1

Hî»§i .2

¿> .3

¿ó .4

qgzfs»z{§i¿�ZK̈âVÆfg)HYg;ì�µZzgc[ÅzõáCìX .10

ñÈVÅF,KM~�gCp´V .1

Í]ÍCZzgè»Éî .2

d~·î~p´V .3

W>]âV»ÐY .4

KEY  ã
1) 1 2) 3 3) 3 4) 1 5) 3 6) 4 7) 4 8) 1 9) 2 10) 2

z�s#:
i8-�ÆaßìÅ�ÐWxZzg0*ã�zâV»Ók~W**¢zg~ìX .1 �Z[: .1
$n.ç

H
HÆZEwÐ²wÅñÆÅYõ�Mh�X .3 �Z[: .2

iZztz̧qZzgiZztZ[kÅeö�Æ .3 �Z[: .3

�gCg8 .1 �Z[: .4

ZÒF,ÚóZ�kZzgëVÆ²wZiñÝ',t�D�X .3 �Z[:þ .5

ëezwÃ3äÆnZ!*s�óZeàÃ¸\�ï�ó',i+Ãà�D�Zzg+h~Ã°�X .3 �Z[: .6

g¥/Ók~WäzZà�z¥VÆ�gxy0*ðYäzZà̧]ì�w�'Z�°Å#¿�CìX .2 �Z[: .7

0*ãÆ�JgÐ�s�**Ôg�ÔàC .1 �Z[: .8

Hî»§i .2 �Z[: .9

Í]ÅÍCZzgè»ÉîX .2 �Z[: .10
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:SCI 705 Zõ!â°
ZqwZzgbCÙÃZò[Æ�B�h**

Î**Zzgö&4-ê
H
G
E

Z+�J'�XÃi8-74X :1- Òy .1

Î**Zzgö&4-ê
H
G
E

Z+�J'���ZÆZb%ZYÆ�B¬ï7�'X :2- Òy
�zâV�g�&�X 2 Zzg 1 Òy .1

�zâV�g�&7X 2 Zzg 1 Òy .2

�g�&7X 2 �g�&ìZzgÒy 1 Òy .3

�g�&ìX 2 �g�&7ZzgÒy 1 Òy .4

zZá�DÃy%h+ä»tg{�ï�X 1 �].ZLzZ­Æ�B�@*y%h+äÆa�HXZkÆzZ­äZkÃ�D .2

»ZN[�äÅzzH�Ï? 1- �b��V~Ð�

1-� 2-�     4-�  3-�
�ÛlÐ4ñÆa .1
t��J]Ð¯�ZìX .2
�g',»¯�ZìX .3

3 Zzg 1 .4
[RVÆ 24 eg)z~wzZá{àÍgzV~qgzfsZâYeZà��XZyÓxÃe�½3ðEVÆfg=eJ7-� .3

agh�c*�HìX¾Íg}~eZÑ�H�z�|��~ps�YñÇX

ÍgZD� ÍgZD` ÍgZD[ ÍgZDZ³
¤/x�z�| ¤/x�z�| ¹QZ�z�| ¹QZ�z�|

+

ðhZ��� ðhZ���
ÍgZD� .4 ÍgZD` .3 ÍgZD[ .2 ÍgZDZ³ .1

12



Ð9�h�X II- Ã»Ý 1- »Ý .4

II- »Ý I- »Ý
(C ross Z�ZŶ�¶Æ�zgZy¢o .a

ú0*C�X links)

WvÆ'×Z3ÅS¤Åzz .b

twZg]Zzg',tÆy%Z[Z�w�Cì .c

êñö8 .d

',àVÆíwÃ¯äÆnàÑV$Å .i

ZEwÅzz
ö8&¤/x�ä6,/W�ã"�|# .ii

�YD�Zzgdñ�YD�X
�ÛlZzg��]Å»g~~êñµö8 .iii

HEwÅzz
êñ_545ë HGE

Y

ö8Ã»��z!*g{�zu~^ .iv

~eJÑ7YYX
i-a, ii-b, iii-c, iv-d .1

i-a, ii-c, iii-b, iv-d .2

i-c, ii-d, iii-b, iv-a .3

i-d, ii-b, iii-c, iv-a .4

6�w"}~ZtìwqÝ�äÅzz .5

�g|#ÆZz6,~u}ÐWäzZàÃqâ�~^ .1

�C�ð6,�}Æ­{ÃBìX
�g|#Æ­u}ÐWäzZàÃqâ�~ .2

�̂C�ð6,�}Æ!*Ñð{ÃBìX
�zâV 2 Zzg 1 .3

6�w"}ÅÎgZcó°ÐÅ§b»x�CìX .4

�~WNWÐ�WzZÑìwWi~�@*ìX �úò: .6

Z¤/ÃÑËyÐx�C�ÂtÃÑFÃÑ�C�ZzgWNW~ìw¯C�X : zz
�úòZzgzz�zâV�g�&�Zzgzz�úòÅ�g�&z�s#ìX .1

�úòZzgzz�zâVß�X .2

�úòßìpzz�g�&ìX .3

�úò�g�&ìpzzßìX .4

13



yw',¹�zg~',¹øVÃëáZi~�hZYäÅzz .7

Z¤/pËzzÐÃð',¹W!»x�**È��}A$Ìâ!*¹WÑ]»x�Dg�ÐX .1

CÙZq-',¹W!ÃÅÞZzgÈ�äÆa�ÑCå{�ÑCå{îg6,',¹�Ñ�D�XXÃWiZ�Z:îg6,øD .2

¢zg]ÅÑZzgÈHYYìX�zg~ñ���zu}WÑ]ÃñK%X
Z¤/ËzzÐÃð',¹W!»x�**È��}A$!*¹ÆÓxWÑ]»x�**È��,ÐX .3

2 Zzg 1 .4

!Z!!*gl&F,d-öIJ!*glÅzz .8

�Z~»g0eZðW�àZzgZñ*Åñ�Ï .1

�Z~»g17-F,�óËguF,�Zzg**>uF,�Åñ�Ï .2

�Z~Z$k5ë GHF,�ó;àg³guF,�Åñ�Ï .3

�Z~0*ãÆggZ]óZ_2.çGHq-F,�óZźF,�Åñ�Ï .4

Z/ZLzZ­+ÃñÌuâ~ÜÆaZzãÀ}y%h+**eSìóZkÅzzH�$ËìX .9

ZzãÀ}ñÌuâ~�¤/xgnp�X .1

ZzãÀ}¹Á7~�ø7[�D�X .2

ZzãÀ}¡¦g3VÐ»gKYD�X .3

ZzãÀzVÃ�ð**¹W�y�@*ìX .4

KEY ã
1) 1 2) 4 3) 3 4) 3 5) 3 6) 1 7) 4 8) 2 9) 1

z�s#:
ÑZ_6,ZÑbÐ¬ï�D�XP�J'�ZÆZb%ZYÐ¬ï  Z�J'�ZÆZb%ZYÆ�BZ .1

7�'XÎ**Zzgö&4-ê
H
G
E

Z+�J'�qi8-74X
Z¤/ë�»x@{�,Â�¥x�Ç�Zk~Z3ç¶�ñ�Xt3�Ri}Ðg¥/ÃZ���ä .2

~æ��ï�XÓk~g�zZà�z+7�g~�Âg¥/ic*�{�CìXÅ<å XEZ3çÅzzkôzZá�Ûl6,Ì
ñ¢o�CìZzg½~W�ã�CìXg',7�gZ�@*²�J]7�g~7�CìX

 ¤/x�z�|ðhZ���eZwÆgh�¶Ð�z�|��~ps�Y@*ìX�z�|~��eZ%Ð�z�|~ .3

Í!*K**òÙc*aZ�@*ì��z�|Ã��~ps��êìX
14



.3 �Z[: .4

�g|#ÆZz6,~u}ÐWäzZàÃqâ�~�̂C�ð6,�}Æ­zÃBìX�g|#Æ­ .5

u}ÐWäzZàÃqâ�~�̂C�ð6,�}Æ!*ÑðzÃBìX
�~WsÐ�WzZÑìwWi~�@*ìXZ¤/ÃÑË`Ðx�C�ÂtÃÑF .1 �Z[: .6

ÃN�C�ZzgWs~ìw¯@*ìX
Z¤/pËzzÐÃð',¹W!»x�**È��}A$Ìâ!*¹WÑ]»x�Dg�ÐXCÙZq-',¹W!ÃÅÜZzgÈ .7

�äÆnX
�Z~»g0eZðW�àó�eZðW�àZzg**>zXÆW�àÅÒ]ÅzzÐF,d-öIJ!*gl�CìX .8

ZzãÀ}¤/x�D�ZzgZ7ñÌuâ~u�~ÐvÆazY@*ìX .9

15



:SCI 708 Zõ!â°
eöZzgCk�**

ìXA$±Å»ziyHì? 25kg Zq-±ÅÑÑÑwg�ì6�̂~�3c*�HìXÑáÅgÏ~Úî .1

35kg .4 50kg .3 12.5kg .2 25kg .1

]~�/õJ��{Ã,ewB@*ìX 1 :Zq-Çh~» I Òy .2

!~Ð¹�ðÇh~Åewic*�{�CìX : II Òy
�zâV�g�&7 II Zzg I .1

�zâV�g�& II Zzg I .2

�g�&7 II �g�&ì I .3

�g�&ì II �g�&7ì I .4

6ÎCìXA$Zka�Æfg)�/õJ�{Ã,�ÇX 5 ¢zZàah~6,Zq-a� 7cm .3

12cm .1

57cm .2

110cm .3

35cm .4

Ð9�h5�X B Ãz�& A qgzfsz�& .4

z�&D[ z�&DZ³
ª P ew (i)

%,ª Q Ü£x (ii)

ª°\ R gK (iii)

RDiiióQDiióPDi .2 QDiiióPDiióRDi .1

RDiiióPDiióQDi .4 PDiiióQDiióRDi .3

16



ZÅZKÂ[ÆÒgK¥x�**eLìXZkÃÄoZ]�g»g�VÐX .5

4 .4 3 .3 2 .2 1 .1

Zy~ÐÃ̈KÒy�g�&ìX ¶XÃgy; %iZä**ÜÆ�ÅwZg]?�eYÆfg=¥xÅ�� .6

**Ügg~27ìX .1

**Ügg~2ìX .2

**ÜÃ̄gUeZËÐg�q�**ecX .3

ë�Æfg)gg»Ø7ÎMhX .4

qgzfs~Ã̈KÒy�g�&7ìX .7

îwÅeö_Æfg)ÅY$ËìX .1

îwÅeöð~Åfg)ÅY$ËìX .2

îwÅeöZzez¢aÆfg)ÅY$ËìX .3

îwÅeöêâ¢aÆfg)ÅY$ËìX .4

�ÅZ»ÇVÅãC�6,qgzfs~Ã̈KÒy��tìX .8

�Ðic*�{�CìX � :A Òy
»z��7�@*X �z��gBbì² :B Òy

:C Òy
Òy��tìX A Üs .1

��tìX C Zzg A Üs .2

��tìX C Zzg B Üs .3

ÐV��t�X C Zzg BóA .4

[RVÆX 24 i}»CÙZq-�y)z~�@*ì : (A) �úò .9

[RV~å�CìX 24 i}ÅZq-¤/�l : (R) zz
�zâV�g�&�X R Zzg A .1

�zâV�g�&7�X R Zzg A .2

�g�&7X R �g�&ìZzg A .3

�g�&7X A �g�&ìZzg R .4

Æ)z~Ä¢a�D�X 2.5km .10

¢a25000 .4 ¢a2500 .3 ¢a250 .2 ¢a25 .1

17



KEY  ã
1) 1 2) 2 3) 3 4) 1 5) 2 6) 2 7) 4 8) 2 9)1 10) 3

z�s#:
�6,±Åqª(jy~ì®ZÚîZnziyÆ)z~�ÇX -y aè .1

]~�/õJ��{Ã,ewB@*ìXZzg!~Ð¹�ðÇh~Åewic*�{�CìX 1 Zq-Çh~» .2

.3

1 .4

Â[ÅR»gK¥x�äÆn�zoZ]�g»g�X .5

ìZkÐic*�{�zZÑ¿gg~2�@*ìX 98.4oF ZK̈ã�Å¬x� .2 �Z[: .6

�Åeöcêâ¢a»ZEwHY@*ìX .7

�Åeö~ZEw�äzZáeä~µZzgt�g,0*ðYC�X .8

]³H�HX 24 i}ÆZL"g6,Zq-¤/�lÃå�äÆn�g»gz�ÜÃ .9

¢a�D�X 2500~2.5km ¢a�D�Å<å XEZ 1000~1km .3 �Z[: .10

:SCI 710 Zõ!â°
F,®B¤/Zs¯D�ZzgZm=ô�D�

qgzfs~Ã,Zzgz�ÜÅÃ́F,®qª(jyÃªCÙ�CìX .1

18



( ) D"gÆáZi~0*ð�ZkÅÙ|#ÙX X Zq-�Åw�'ÅF,® .2

gz
#/õ FG

ìXZkñZ�Æ 400 Zzg 450ó400ó300ó300 Zq-{0+ZyÆð».Þâ{�g~Ð�yJ-!*nKM .3

_.�g�&F,®ÅÙ|#ÙX

Zq-�zh~�z»ÎZgzVÅw�'ÃqgzfsF,®~�3c*�HìXÝ§zZáÅÙ|#ÙX .4

ä)z~z�Ü~ic*�{Ã,�/õJHX A ÅÛA�Ï6� A .1

ä)z~z�Ü~ic*�{Ã,�/õJHX B ÅÛA�ÏYè B .2

ä)z~Ã,�/õJ�äÆnÁz�Ü1X A ÅÛA�ÏYè A .3

ä)z~Ã,�/õJH�äÆÁz�Ü1X B ÅÛA�ÏYè B .4

19



qgzfs~�b�ÜkyZzgz�ÜÅF,®Æ_.z�&Z³Zzg[~�h5�X .5

z�&D[ z�&DZ³
1.25m/s a Æ�gxygëg AB i

# b Æ�gxygëg DE ii

7.5m/s c Æ�gxyZz�gëg CE iii

2.1m/s d Æ�gxyZz�gëg BC iv
i- c, ii- a, iii - d, iv-b .1
i- c, ii- d, iii - b, iv-a .2
i- a, ii- c, iii - d, iv-b .3
i- c, ii- a, iii - b, iv-d .4

@*g:VÆ�gxyâ^Å�ZWF,+�Åp~ÃªCÙ�@*ìX 8@*4 qgzfsF,®~Zq-�w#Æ¹Å .6

¾@*gõÃ¤/òâ!*¹@*g:VÐic*�{ìX

20



#4 .1

#5 .2

#7 .3

#8 .4

Æ�Z[ 9@*7 Zñ́V6,ªCÙ�äzZàF,j]fs~eð��XZyÆ_.ÎZÑ] 4 Zq-�Ågëg
�ØX

ûZggëgÃªCÙ�äzZàF,® .7

1 .1

2 .2

3 .3

4 .4

�»qª(jyÐûZgZuZqÃªCÙ�äzZàF,® .8

1 .1

2 .2

3 .3

4 .4

21



)Z�ZY~qª(jy~7ì(�ÆûZgZuZqÃeäzZàF,® .9

1 .1

2 .2

3 .3

4 .4

Zq-»gÃ¼ÃA�/õJ�äÆa�g»gz�ÜÃ|F,®Æfg)ªCÙH�HìX .10

»gÅewÆ0qgzfs~Ã̈KÒy��tìX

»gÅewûZgìaèz�ÜZzgÃ,�zâV~Z���g;ìX .1

»gÅewûZgìaè»gÅew~Úp~�g�ìX .2

»gÅew)ûZgìaèz�ÜZzgÃ,�zâV~¶zZµ�g�ìX .3

»gÅew)ûZgìaè»gÅew~Úp~�g�ìX .4

KEY  ã
1) 3 2) 3 3) 1 4) 3 5) 1 6) 2 7) 1 8) 2 9) 3 10) 4

22



:SCI 711 Zõ!â°
ZLZ§ZsÐZ�G�ZâY»ZEw�D�ñ%âVÅ»g~�D�ZzgZyÆ»x�äÆ¿Åz�s#
�D�X

ZyZâYÅÙ|#ÙXÃ�gzZi{¯ä~ZEwHYYìX .1

)Xè (iv ß; (iii ö8 (ii Ç~ (i

iii Zzg ii ó i .1

iii Zzg ii .2

i Üs .3

iv Zzg ii .4

qgzfsZyZâYÅÙ|#ÙXÃÚúÅ»g~ZzgZn»xÅYõ~ZEwHY@*�X .2

ÜsÎð .1

ÎðZzgït .2

Îðóïtó»guó0*ã .3

ÎðÔ»gu .4

�áit0*ãÅ�Åeö�**eSìZkÃÃµW!ZEw�**ecX .3

§8gñ~�e .2 ?�e .1

!*ge .4 !*�e .3

Å»g~Æa��/Ç{ÐÃyÃ́ZâY�g»g�VÏ? (Rain guage) îk!*gZV .4

kg{óZJã"ó° .1

kg{ó° .2

kg{óe�Z2Z:ó° .3

kg{óZ2Z:ó° .4

�zÈ{âVÃ�h�Zq-ÒR,~¯äÆaªÈ{äÆtu}Ã�hZY@*ìX .5

Ð �zu}È{äÆµu} .1

�zu}È{äÆtu}Ð .2

�zu}È{äÆ',­}Ð .3

�zu}È{äÆ�JCpwÐ .4

23



ñuÆWÑ]ÃZkÆ%²{Ð�h�X .6

îuZ (a = .i

@*g (b µ45é
Y
G
H

g .ii

�Zð»Ý (c !*ë~ .iii

G (d {Z .iv

i-d, ii-a, iii- c, iv- b .1

i-d, ii-b, iii- a, iv- c .2

i-d, ii-b, iii- c, iv- a .3

i-d, ii-a, iii- c, iv- b .4

F�¯äÆa�g»gZâY .7

ö8Æ1LÞó¯Ñ�~sñóg',Åk[ .1

0*U$ PVC Ç~Æ«óW�&ÓëGÅLó .2

@*=»@*gó»ge1geÅ_54ø IGHóÀZ .3

Z>4ÆzgtójÆ\9ó@*=Æk[ .4

Ã»g�äÆaqgzfs~Ã́��wZâY�g»g�X (Seprating Funnel) �Ñ
Cå{�äzZà° .8

»Åk[ó9 .1

1LÞó9 PET .2

Z~»½ó9 .3

Z~»½ó° .4

��{',¹�zgF,KM�¶Æa¬xîg6,ÁZâYÃZEwHY@*ì? .9

@*=»@*góÒR,~ó�Z[Jó¢ .1

Ç~óÒR,~ó�Z[Jó¢ .2

ö8ÅÅLó@*=»@*gó�Z[Jó¢ .3

W�&ÓëGÅLóÒR,~ó�Z[Jó¢ .4
$©5é

GG
E!)6�w"{(Å»g~Æa�g»gZâY .10

|Äó6ók{ó� .1

|Äó({»½ó6ók{ó� .2

|Äók{ó� .3

({»½ó6ók{ó� .4

24



KEY  ã
1) 1 2) 3 3) 2 4) 3 5) 1 6) 3 7) 4 8) 2 9) 1 10) 2

z�s#:
Ç~Ôö8ZzgßìÃ�gzZizVÅ»g~~ZEwHY@*ìX .1

�ÚúÃ»g�äÆaÎðZzgïtÅ¢zg]�ÏpZkÆ§i¿ÅYõÆa»guÅt, .2

Zzg0*ãÅ¢zg]�ÏX
�/Ç�êâ¢a .3

!*gZVeÅ»g~Æn�g»gZâYkg{Ôe�ÔZ2Z:Zzg° .4

�zu}È{:»µuZ .5

=ÔGÔµ45é YGHgÔã�ñ@*gÔ!*ë~ÔZ�-VzZÑ�Zð»ÝÔ{ZÔÅîz .6

Z>4»zgtÔj»\9Ô@*=Å" .7

1LÞZzg9 PET e{�äzZà°Å»g~Æn�g»g��wZâYÔ .8

��{',¹�zgÅ»g~Æn�g»gZâÔ@*=»@*gÔ',¹JZY)ÒR,~(�Z[JZzg¢ .9

$©5é
IG

E!"{Å»g~Æn�g»gZâYÔ({»½Ôgz"»½Ô6ñN*k{ .10
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:SCI 801 Zõ!â°
pZmZzgS:]ÅãC�6,ZâYÔZb%ZYÔbCÙZzg§i¿~ZqÐi�,ÐZzgZyÅ�gzÈ~�,Ð
ñÌuâ~Ã́ZâY»¤/z\ñizV�@*ì? .1

ZzãÀ}ó�*äóÎ> .1

ÎCÀ}óÍ��óÍZh+ß× .2

ÎCZzgZzãÀ}ó�*ä .3

�*äó',�CÀ}óZzãÀ} .4

Zg�äâg�'Ð�óQR,óWßZzgÈgy%h+ZXZyÓxF,»g-VÃ´u{�äÆqgzfsÐÃ̈K§i4 .2

§iìX
Winnowing .1

Sieving .2

Threshing .3

;BÐÍ .4

.3

',s .4 0 .3 M .2 ìÆ�Ûd$gL!*�w»àC .1

Zz6,�~�ß¦k,Å¶K0+�ÙX
ìÆ�Ûd$gL!*�w»àC .1

',sÆ�} .2

M .3

0 .4

',¹�zgÆ·îÆaÜsZq-�gZ3�@*ìZ¤/Zk~ÐÃðZq-Ìb%ÃUc*YñA$',¹gz»·î{ .4

�Y@*ìXqgzfs~t¿¾~zZµ�@*ìX
MCD .2 ë�zZg .1

R,Z$i¨é EEg% .4 ëáZi~�zg .3

26



qgzfs~Ð¾�ÅW>���&ÐÁìX .5

h .1

Ç~ .2

ZÈi .3

ö8 .4

qgzfsÃ�h5�X .6

ñzÝ (i ZÙàw�' (a

6 (ii ¤/�Ùw�' (b

�vu6,w�'�äzZà' (iii ZPZi~w�' (c

a-i , b-ii , c-iii .1

a-iii , b-ii , c-i .2

a-i, b-iii, c-ii .3

a-ii, b-i,c-iii .4

(»ZN[<X Option qgzfs].zw~ZâYÆ�z�&�b��ZyÅS¤ÅãC�6,�g�&��w) .7

)[( B �&D )Z³( A �&D
em,wóPz̄óÌó�DÅ0*× Ãuó@*gÃwóÃw�

�&DZ³Ã́Æõ&]�X .1

�&D[Ã́Æõ&]�X .2

�&DZ³ðz@ÆõÝ�X .3

�&DZ³Zzg�&D[»mðz@ÐìX .4

â�{Å8qª(ÅãC�6,qgzfs~ÐZ�ÅÙ|#<X .8

py .1

0*ã .2

�z�| .3

R .4

qgzfs~Ã̈K¤/z\ö8Å̂~�@*ìX .9

PETóPVC .2 PZzyó»H .1

»HóàÑ"3ïJGH .4 »HZzg**^y .3

27



',s»k0*ã6,¾@*ìX �úò: .10

',sÆkÅÑÄ0*ãÅÑÄÐÁ�CìX : zz
�úò�g�&ìpzz�g�&7X .1

zz�g�&ìp�úòÆañizV7�X .2

�ú~�g�&ìZzgzzÌñizVìX .3

�úòZzgzz�zâV�g�&7ìX .4

(A) .11

(B)

�g�&�Z[»ZN[ÙX
!*�°{Z[kÃªCÙ�CìX A^ .1

!*�°{Z[kÃªCÙ�CìX B^ .2

"�°{Z[kÃªCÙ�CìX A^ .3

Z[kÃªCÙ�7�CX B Zzg A^ .4

Y
Ê-.g

ö

G

»½Ãuc~ps�CìX A� (A .12

ucÊ-.gö
G

»½ÃY~ps�CìX B� (B

�g�&»ZN[ÙX
Å¡]®~ìX A .1

Å¡]Z�ÏìX A .2

Å¡]Z�ÏìX B Å¡]F,d-öIJ² A .3

Å¡]F,d-öIJìX B .4

KEY  ã

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

11) 1 12) 3

28



z�s#:
uâÆñÌ~ë¬xîg6,¤/xÀ}Û�X .1

;BÐY]CZyÓxF,»g-VÃ´u{�ä»4§iìX .2

ggZ]Å̂}qª(~�CìpZkÃ',sÅ̂~�3c*�HìX .3

ë��zg~Z¤/Ãðb%ïw�c*YñA$',¹gz»·î{�Y@*ìX .4

ZÈiÅW>�~��&ÐÁ�CìZzg¹ic*�{W>��@*ìX .5
!h4§

ê

GG

vu6,w�'�äzZà'Åw�'ZÙàw�'ìXZq-�gZ56,WÐZzgú�äzZàw�'ZPZi~ .6

w�'BCìXZzgZq-`Æ¤/�Óx�Åw�'Ã¤/�Ùw�'BCìX
Ãuó@*gÃwóÃw�Ã́Æõ&]�X .7

pyó0*ãZzg�z�|(w�ZzgRZq-̂kìX .8

ö8ÅZâY�X PET Zzg PVC .9

ÁÑÄÅzzÐ',s»�Z0*ã6,¾@*ìX .10

~"�°{Z[kÃ�3c*�HìX B ~!*�°{Zzĝ A t�zZDwZ[kÆ¿ÃªCÙ�Cì̂ .11

F,d-öIJ²wYÊ-.gö
G

»½Ãuc~ps�@*ìZ#�Z�Ï²wucÃY~ps�@*ìX .12

:SCI 804 Zõ!â°
ZqwZzgbCÙÃZò[Æ�B�h,Ð

qgzfs~Ã̈KÒy!*�wZzg!*gl~mÅz�s#�@*ìX .1

Z#!*�wQ~�ZÐÓk~WD�Â00*�!*gl~ps�YD�X .1

Z#!*�wW!ggZ]~ps�D�X .2

â²yÆñÌÅzzÐ!*gl�CìX .3

Z#0*ãW!ggZ]~ps�@*ìX .4

Wö}Å´uÏÆ0qgzfs~Ã̈KÒy�g�&ìX .2

«gÆ0*ãÐ{Ø0*ãÃqÝ�ä»¿ZB@*ìX .1

YõÐ�Ã´u{�äÆ¿ÃUg**ë�X .2

eñÐ]ÃZÆfg)´u{HYYìX .3

ë;BÐÑÆ§jÐZ**`ÐÈÏÃ´u{�Mh�X .4
29



@*û̀Ü@*g]qgÂVÃ�äzZávyÅzz .3

�Z~**>zXÅñ��Ï .1

%î[�Z .2

�Z~ËguF,�ó**>uF,�Zzg»17-F,�Åñ��Ï .3

�Z~WxZzg;GgzXÅñ��Ï .4

�ZÕV~iZzwÅzz .4

gziZ:�ZÕVÃ',l�äÐ .1

ì~F,]43ï IJGG~Z��Ð .2

Z�ÏIB',l .3

IB°~#Åñ��Ï .4

Zq-£x¤/xZzg%î[ìX :(A) �úò .5

��ÅzzÐ�ZÅgî"$~Z���@*ìX :(R) zz
H�úò�g�&ìZzgzzZkÅ�g�&z�s#�@*ìX

�úòÅ�g�&z�s#�@*ìX A zzó R �zâV�g�&�X R Zzgzz A �úò .1

Å�g�&z�s#7�@*X A �úò R zz �zâV�g�&�p R Zzgzz A �úò .2

�g�&7X R �g�&ìZzgzz A �ú~ .3

�g�&7X A �úò �g�&ìZzg R zz .4

',¹�zgÐ0qgzfs~ÃµÒy�g�&�X .6

ë��h~',¹gzÆ·îÆaÜsZq-�gZ3�@*ìX (i

ëáZi~�h~',¹gzÅ·îÆaZq-ÐiZZ+gZ5�D�X (ii

{âVÃ�h�ÒR,~ú�¶ÆaZq-È{äÆtu}Ã�zu}Ætu}Ð�hZY@*ìX �zÈ (iii

Ai~ÐZq-Hg{uÐiZZ+lZg~',¹gzÅ·î6,Ai»@*g£�I^Y@*ìX (iv

',¹�zg{�äZzgYg~gppÆa',¹Îó»ZEwHY@*ìX (v

�g�&�X v Zzg ivóiiióiiói .1

�g�&�X vóivóiiói .2

�g�&�X iii Zzg i Üs .3

�g�&ìX iii Üs .4

30



g»i~ZgïÆÒ]ÐZEwÐ§Càq6,HZW,�Ç? .7

»g0eZðW�àÆZy%Z`~¶ÅzzÐñ�p~zZµ�ÏX .1

5ZðZzg»)Æfg=Zq-#yHYYìX .2

W!�zgÔcðWß�ÏÅ¶ÅzzÐZK̈âVZzgYâgzVÅW!*�~6,#ZW,7�ÇX .3

âj1CÂx~�hó#Ån�óZzgWß�ÏÅzzÐ§CàqÃ»°vy�@*ìX .4

qgzfs~Ã̈KÒy�JÂVZzgZyÅ',¹ñÆ~mÃC@*ì? .8

',¹�zgZzg@*gzV~¬xîg6,�JÂVÃZEwHY@*ìX .1

Z�JÂVÃ¬xîg6,ÁziãZâY�ö8Å»g~~ZEwHY@*ìX .2

�JÂVÃW�ãÐFZDw�@*góÅLóz){ÐeJÑYYìX .3

Z�JÂVÃwZg]ÅÃÃgz1Æa�gqb%ZEwHY@*ìX .4

�Wß�Ï»ZK̈ã¡6,HZW,�@*ìX .9

�Wß�ÏÐf6Úî~Z���Y@*ìX .1

�Wß�ÏÐ̈gz�Å&¢A~Z���@*ìX .2

�Wß�ÏÐi0+ÏÆ£g~Z���@*ìX .3

�Wß�ÏÐ̧]æZf~Z���@*ìX .4

KEY ã
1) 1 2) 2 3) 3 4) 2 5) 1 6) 2 7) 4 8) 1 9) 1 

z�s#:
!*�wu��ZÐÓk~Wä6,00*D�XÆ³~!*gl�CìX .1

YõÐ�e{�ä»Ug**B@*ìX .2

ØVÐ{g`�äzZá�ð,~�eZðW�àó**>zXW�àZzg»g0eZðW�àñ���D�X .3

ZyW�àkÆ0*ãÆ�B¬ïÆË~F,d-öIJ!*gl�CìXF,d-öIJ!*glÅzzÐ@*g]qgÂVÃvy(
ìXt%·]qg]ÆZâYÐ¬ï�D�Zzgvy»:L�W�X
°[��ÅF,]43ï IJGG~Z��Ð�ZÕV»izZw�@*ìX .4
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Å�g�&z�s#�@*ìX A �úò R �zâV�g�&�Zzgzz R Zzgzz A �úò .5
�zÈ{âVÅÒR,~¯äÆnZq-È{:Ætu}Ã�zu}È{:Æµu}Ð�hZY@*ìX .6
ë��h~',¹gz»·îÜsZq-�gZ3Ð�@*ì²ëáZi~�h~Zq-ÐiZZ+gZ5�D�X
Hg{uÐiZZ+',¹gzÆ·î6,Ai£�I^Y@*ìZzg',¹�zgÃ�h}gppc*{�äÆnÎó
»ZEwHY@*ìX
Wß�ÏZzg#Ån�ÅzzÐ§]àq~vyZzgâj1CÂx~�hzZµ�@*ìX .7
¬xîg6,',¹�zg~�gñÝ�JÂV»ZEwHY@*ìX .8
�Wß�ÏÐpyÆ�!*î~Z���@*ìX!*ßV»Q**ó�»:W**óz){)b�g7�D�XZkÐZzgF .9
¡Æ)b�D�X�Wß�ÏÐf6Úî~Z���@*ìX

:SCI 805 Zõ!â°
ZqwZzgbCÙÅz�s#�D�X

îÃyÆ�zgZyóÑ;-VÆ¿ZhYD�X :(A) �úò .1
¿Ænñ���Z»�!*îic*�{�@*ì/Ú¿ÆZz6,Æ�ZÆ�!*îÐ :(R) �z

qgzfs~Ã̈KZN[�g�&ìX
�úòZzgzz�zâV�g�&�X .1
�úò�g�&7ìpzz�g�&ìX .2
�úò�g�&ìpzz�g�&7X .3
�úòZzgzz�zâV�g�&7X .4
qgzfs�h5�X .2

k̂»gZ�&ggZ]~ps�** (a ó (i
',s»á (b 0 (ii
Q~0*ãÆ1LÞÆ!*CÙÅR6,0*ãÆ¢zV»àC (c ! (iii
4ÀzV»Î́ (d á (iv

i-d, ii-b, iii-a, iv-c .2 i-d, ii-c, iii-b, iv-a .1
i-d, ii-a, iii-b, iv-c .4 i-d, ii-c, iii-a, iv-b .3

WiZ�Z:\dc*�HsqïtåÑi�6IY@*ìóqgzfs~ÃµÒy�g�&�X .3
Z³()xËÚZq-�zu}Ãæ�D�X

i}ÆZ0+gZq-
+
B5Ð
ö

GE

Gïtñ���@*ìX [(

WiZ�Z:îg6,\dc*�Hsqït»ÑwÚ'Z5ð�[ÆY+$æ�@*ìX `(

Üs[Zzg`�g�&ìX .2 ÜsZ³�g�&ìX .1

ÐV�g�&�X .4 ÜsZ³Zzg[�g�&�X .3
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£�Ægk~e1ñ�ñZq-e¸ÐZ#�ÃN*YñA$�Z(4ì��Ðpyòg;ìZkÅzz .4

£sÆgk»g8-uc�@*ìX .1

£s»gkF,�Åñ��Ï~ucg8-~ps�Y@*ìX .2

£s»gkZ�kÅñ��Ï~ucg8-~ps�Y@*ìX .3

£s»gkZ�ÏZzgF,d-öIJ�zâV²w~ucg8-~ps�Y@*ìX .4

�ÛnÙW\¦Svu6,»`gì�Z#W\»Åbw6,�!*îeZs�A$»WÐ(,fìA$» .5

ÆëÅw�'�ÏX
ZÙàZzgZPZi~w�' .2 Üs�Z],~w�' .1

ZÙàw�'Zzg¤/�Ùw�' .4 Üs¤/�Ùw�' .3

�b�¦k,~Ãqz̧qZzgÃqFÆ�gxãiZzt .6

.4 .3 .2 .1

qgzfs~Ã́yZã¸]ÅVw7ìX .7

ïtÆÑàÚZzgÑàÚÆ�gxy̧]�«¿�CìX .1

ZhäzZàXÃNzw�** .2

ð». .3

Zz�ðÐezZyÅ§s0*ã»·î .4

Ãïw�ZkÅ(©8ìqgzfs~Ã̈KÒyZk B- Zq-#»²wì�J] A- Zq-Z(¬ïT~�J] .8

¬ïÆ0�g�&�X
Ðic*�{¬$Ò3ïGGgBbìX B ó�J] A �J] : Z³
Ðic*�{¬$Ò3ïGGgBbìX A ó�J] B �J] : [

�zâV�JÂVÅ¬$Ò3ïGG)z~ìX : `

Üs[�g�&ì .2 ÜsZ³�g�&ìX .1

ÓxZ³ó[Zzg`�g�&�X .4 Üs`�g�&ìX .3
33
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À�

ÃNZ[k
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gZ5�XZq-gZ3eLèì�zuZ 4 Zq-±»Zjw~ìZzgz{Ze~Å�»yÃY**eLìXZk�»yÆ .9

gZ3Ù�%%Ð¯�ZìX�ZgZ3\.3ïEHÐ¯�ZìXZzgaågZ33ç�ZgìXZ¤/Zkz�Ü!*gl�g�
�A$�&ÐÁ±ÅRö¾gZ56,ÁìX

ªgZ3 .4 aågZ3 .3 �zuZgZ3 .2 �ZgZ3 .1

WzZiÜY~7̂�$ËXqgzfs~Ã̈KÒy�g�&ìX .10

Z³(Ü~WzZi~ÂZ**ð7�CX
ñ�VÃ̂�äÆazZôÅ¢zg]�CìX [(

%²Z�xÜY~WzZiaZ7�D `(

Üs[�g�&ìX .2 ÜsZ³�g�&ìX .1

Z³ó[Zzg`ÐV�g�&�X .4 Üs`�g�&ìX .3

KEY  ã
1) 1 2) 3 3) 4 4) 2 5) 4 6) 3 7) 2 8) 1 9) 3 10) 2

z�s#:
îÃyÆ�zgZy¿ÆZz6,»�!*îÁ�Y@*ì/Ú¿ÆnÆ�!*îÐÅ<å XEZ¿ZhYD�X .1

2 .2

XÒ**]�g�&�X .3

£�»gkF,�Åñ��Ï~ucg8-~ps�Y@*ìZzg�~7uF,�0*c*Y@*ìX .4

Zq-"gÆ¤/��Oìt¤/�Ùw�'~ìZzg�B�ëWÐÌ(,kìÅ<å XEZtZÙàw�'~Ìì ë .5

�@*ìÅ<å XEZiZztz̧q Z[ÏRZzgÀ�Æ�gxyiZzt .6

�ÇX 116=58+58 �ÇÅ<å XEZÃqz̧qZzgÃqZ[kÆ�gxy»iZzt A$iZztZ[kÌ
XZq-ezgÆfg)ÈS�ðì�øg};B~�@*ìÅ<å XEZtZq-ÓÏ̧]ìX .7

#Æ²w~ic*�{¬ï�J]óÁ¬ï�J]ÃU�ZkÅ(gìX .8

3ç�ZggZ36,½Æa�g»gg¥/ic*�{�ÏTÐ±ÅRöÁ�ÏX .9

WzZiñŶ~�̂Cìñ�VÃ̂�äÆazZôÅ¢zg]�CìXÅ<å XEZWzZiÜY~7̂�$ËX .10
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:SCI 807 Zõ!â°
iZztz̧qZzgiZztZ[kz){Åeö�**

��{WsÆ0qgzfs~Ã̈KÒy�g�&�X .1

iZztz̧qóiZztZ[kÐgN*�@*ìX (i

YÑZ[kzZµ7�@*X (ii

iZztz̧qZzgiZztZ[k)z~�D�X (iii

�Å�#ÖóìwÅ�#ÖÆ)z~�CìX (iv

�g�&�X iv Zzg ii .2 �g�&�X iii Zzg i .1

�g�&�X ii Zzg i .4 �g�&�X iv Zzg iii .3

ìA$iZztZ[k Z¤/WNWZzgÃqz̧qÆ�gxy�WzZÑiZzt .2

.4 .3 .2 .1

�A$iZztz̧qZzgWNWÆ�gxy»iZzt�ÇX Z¤/iZztZ[k .3

.4 .3 .2 .1

Z¤/iZztz̧q#�A$iZztZ[k .4

.4 .3 .2 .1

�WsZzgÃqz̧qÆ�gxy»iZzt Z¤/iZztz̧q .5

.2 .1

.4 .3
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�A$iZztZ[k 90o
Z¤/iZztz̧q .6

.4 .3 .2 .1

A$iZztZ[k�ÇX Z¤/ÃqZ[kZzgWsÆ�gxyiZzt .7

.4 .3 .2 .1

Ãqz̧qóÃqZ[kZzgÀ�Zq-��~~�D�X :1- Òy .8

iZztZ[kZzgiZztz̧q)z~7�DX :2- Òy
Ã̈KÒy�g�&ì?

�g�&ìX 2 ßìZzgÒy 1 Òy .1

ßìX 2 �g�&ìZzgÒy 1 Òy .2

�zâV�g�&�X 2 Zzg 1 �zâVÒy .3

�zâVß�X 2 Zzg 1 �zâVÒy .4

�A$iZztZ[k�VÐX Zzg Z¤/�zñ́V6,iZztz̧q .9

Zzg .4 Zzg .3 Zzg .2 Zzg .1

qgzfsÃ�h5�X .10

iZztZ[k iZztz̧q

(a .i

(b .ii

(c .iii

(d .iv

i-c , ii - a , iii - b,  iv - d .2 i-a , ii - b , iii - c,  iv - d .1

i-d , ii - a , iii - b,  iv - c .4 i-b , ii - c , iii - d,  iv - a .3

KEY  ã
1) 3 2) 2 3) 3 4) 1 5) 4 6) 4 7) 2 8) 2 9) 3 10) 2
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z�s#:
à]Z[kÆZ±gÐiZztz̧qZzgiZztZ[k)z~�D�Zzg�Å�#ÖìwÅ�#ÖÆ)z~ .1

�CìX
iZztz̧qZzg  ª WNWZzgÃqz̧qÆ�gxyiZzt+iZztz̧q .2

iZztZ[k)z~�D�Å<å XEZiZztZ[k=

iZztZ[k= WsZzgÃqz̧qÆ�gxy»iZzt .3

Å<å XEZiZztz̧q=

��{WNW~iZztz̧q=iZztZ[k .4

�@*ìX z̧̀q6,À�ZzgWsÆ�gxy»iZzt .5

iZztz̧q=iZztZ[k .6

ÃqZ[kZzgWsÆ�gxy»iZzt+iZztZ[k= .7

=iZztZ[k+
=iZztZ[k

iZztz̧q=iZztZ[k .8

iZztz̧qZzgiZztZ[k)z~�D�X .9

iZztZ[k = iZztz̧q .10

:SCI 811 Zõ!â°
�bÆ¦gZ]ÃZKgzi%{i0+Ï~Z:t�**

Å»g~Æaqgzfs~Ã́�ZEwÅYCìX (Vaseline) z

$k5Ò
è
GGE .1

em,w .2 zZÑ% =�á .1

ñx .4 ðzw .3

gzi%{i0+Ï~Çh-V~ZEwHYäzZÑg»i~ZgïìX .2

!*Ç� .4 egÃw .3 ðzw .2 Ãu .1
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qgzfsÃ�h5�X .3

D**^y P Keyboard ÛR,» .1

DW�&ÓëG Q ',¹� .2

(Bakelite Dà4) R cZØ^ .3

D~âM S �A .4

�g�&�Z[»ZN[ÙX
1-P,2-Q,3-R,4-S .1

1-S,2-P,3-Q,4-R .2

1-S,2-R,3-P,4-Q .3

1-Q,2-P,3-S,4-R .4

�zg�*~5b�Ã¥x�äÆaZk�Ã\dD¸X .4

ÀZ .1

�gCït .2

Ç~ .3

ß .4

¯Ñ�Å»g~~Zk»ZEwHY@*ìX .5

Ãu .4 �gC� .3 ðzw .2 em,w .1

qgzfs~Ã́�zZÃ$+NÃ�zg�äÆaZEwHY@*ìX .6

¡§»C .4 F,d-öIJS¤ÅZâY .3 ¡F,d-öIJ .2 %̀Z�¿ .1

¤/xZzgQ~ZâYÅ�¥x�äÆaZEwHYäzZÑW! .7

�e .1

!*geY .2

ââ¢a .3
45½ð XG¢a .4

n�b�ö8ÆÃeÅ�g�&F,KM»ZN[<X .8

HDPE,PVC,PET .2 PET, PVC,HDPE .1

PVC,PET,HDPE .4 PET, HDPE, PVC .3
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qgzfs~Ã́§C¥�Ãëgzi%{i0+Ï~ZEw�D�X .9

»½Å$ (iii) �^Å$ (ii) ö8Å$ (i)

iii Zzg ii ó i .4 i Zzg iii .3   iii Zzg  ii .2 ii Zzg i .1

qgzfs~Ã̈K�gCg6ñÌ¤/â~{]ZEwHY@*ìX .10

»H .4 0*« .3 **^y .2 gc*y .1

KEY  ã
1) 4 2) 2 3) 3 4) 2 5) 4 6) 2 7) 1 8) 3 9) 2 10) 4

z�s#:
ñxÃz$k5Òè GGEÅ»g~ÆaZEwHY@*ìX .1

ðzwógzi%{i0+Ï~Çh-V~ZEwHYäzZÑZgïìX .2

3 .3

¡VZzgd~gZ2V~�gCïtÃÚúÆîg6,�¥x�äÆaZEwHY@*ìX .4

ÃuÃF�JÂVÅ$~ZzḡÑ�Å»g~~ZEwHY@*ìX .5

$+NÅzzóù~F,d-öIJâ�zVÅÒ]�CìXZkÆZiZáÆa¡F,d-öIJZâY»ZEwHY@*ìXÅ .6

¡]Z�Ï�CìX
ë¤/xZzgQ~ZâYÅ�¥x�äÆa�e»ZEw�D�X .7

PVC .3 HDPE .2 PET .1 .8

ö8Å$§C¥7X .9

ñÌ¤/â~ÎCÀ}ZEwGYD�X .10

:SCI 813 Zõ!â°
�,ÐX âjwÆDÅÃÒ
»¿ìX (Recycling) !*i�zge$ .1

6,ZãZâYÃZEw�Æ5ZâY»g�**X .1

Æn*]»fí{ .2

Îg`ÐqÝ�äzZàÂZ**ð .3

¿óÆ�!*gl»',� .4
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Zy~ÐÃ̈Kâjw�z�&â�{ìX .2

0*U$ PVC .4 è»{Z .3 1LÞ HDPE .2 1LÞ PET .1

ö8Ã¹�äÆaF�w��p�zu~ZâY�]VÆ½óF,»gc*VZzgy%Z[½Zðâ�}¹Á .3

z�Ü~¹�YD�XN¹Wß�Ï»!*)̄k�ìX¡¦â�zVÃ°ä»¿Ì»°N�@*ìZzgZyÃ
åîg6,°c*Ì7YYXZzgZk¿Ð»°iCÙYuV»Zy%Z`�@*ìXcðWß�Ï�CìXÅ<å XEZö8»

ZEwÂuJ-ÁHY**ecX
�ö8Å2V»ZEwYVF,u�**ec?
ZyÅ7ic*�{�CìX .1

z{ÁziyÃÌ7ew$ËX .2

z{¹gëgÐ¹�C�X .3

ZyÐâjwWß�{�@*ìX .4

¡¦Ã�â�zVÅïÏ»Zy~4§iìX .4

°�{Ð�** .1

(Recycling) !*i�zge$ .2

è~�®�** .3

ZyÆqw6,gh�b .4

ZgSäZK­Ãtg{�c*�z{Zq-%ûZEw�ÆN�¶zZá0*ãÆ�ÎVÆZEwÃÈ�}XZy» .5

4+ÌZ^wHì?
»½»�k .ii Z®»�k .i

è»�k .iv �k HDPE .iii

iii Zzg iiói .4 iii Zzg iiói .3 iii Zzg ii .2 ii Zzg i .1

qgzfs~Ã̈K�Wß�Ï»ZW,7X .6

�»:W** .1

�Ú .2

~Z�� BP .3

!*ßVÅC~ .4
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g«ZLZ§ZsÆÎÇíÃ¦��ì@*�ZL!*zgc{äÆ7�zVÆaì�&»g�nXpZk .7

¿ÃZkÅÇgÄ:z�ÜÃ�ù�**Èg�ìXZzgZkÃtg{�}g�ì�!*iZg~�ø7[3�»ZEw
�}XâjwÆDÅwÐqgzfs~ßÒy»ZN[ÙX
;Vt¿z�ÜÃ�ù�**�ìX .1

7!tZY¿ìZkÐgzkVÅY�CìX .2

7!tZY¿ìZkÐèÃ6ðâ�zVÐXc*YYìX .3

7!tZY¿ìZk¿ÅzzÐ�¡jF,»gc*VqÝ�C�X .4

a�ñ½ZðZâYÃîgÄ�Ãh}�Zy~eZÜec:�ö8Å$~XHW\ZkÒyÐ5�? .8

YV?
;V!½ZÃ¹�ä~»°z�Ü4ìX .1

;V!ö8Å$»õÜ{�ÇX .2

;V!Yâg½ZÆ�Bö8Å$ÌøBÐZzgFg�YNÐX .3

7!Z7ËÌ§b²YYìX .4

qgzfs~Ã́)�h+~ÂZ**ðìX .9

ñ�VÐqÝ�äzZàÂZ**ð .1

FÂZ**ð .2

Í',ÅQªV .3

�Zð¤/*V .4

Zy~ÐÃ̈KcðWß�ÏÅzz7X .10

»g`** .1

»y0 .2

g»i~ZgïÃ°** .3

(Recycling) !*i�zge$ .4

KEY  ã
1) 1 2) 3 3) 4 4) 2 5) 4 6) 4 7) 1 8) 3 9) 3 10) 4

z�s#:
B@*ìX Recycling 6,Zãö8Å1�VÃgL�zV~»�̂5ZâYÃ»g�ä»¿ .1

è»{Z .2
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èÅWß�ÏÅZëF,+zzö8Å¼V�X .3

ìX Recycling ¡¦Ã�â�zVÐÖgZ0*ä»4+§i .4

0*ãÅWÆnö8Æ�kÆOñèÔZ®c*»½Æ�k»ZEwHYñX .5

!*ßVÅC~�Wß�Ï»ZW,7�CX .6

z�ÜÃ�ù�**ß�Z[ìX .7

A£â]6,ö8Å2VÃ²Y@*ìZy2VÃYâgøfe�TÐç{Ñh�YìX .8

Í',ÆZøVÐqÝÅYäzZàÂZ**ð)�h+~ÂZ**ðÅZq-VwìX .9

g
$i¹Ò5ë GE

YÆ¿Ð�ZðWß�Ï7�CX .10

LO: SCI 1001 Zõ!â°
pZmZzgS:]ÅãC�6,ZâÔZb%ZYÔbCÙZzg§i¿~ZqÐi�,ÐX
ûZgZzg)ûZgw�'~�Ût .1

�Åw�'ÃZkz�ÜûZg¹YñZ#�ZkÅgëgx�X�Åw�'ÃZkz�Ü)ûZg¹YñZ# .A

�ZkÅgëg~p~�X
ûZgw�'ÅF,®â�Zzg)ûZgw�'ÅF,®È�CìX .B

âb�~6,tÅw�'ûZgw�'Zzg�Z~¢�Ë�Åw�')ûZgìX .C

{~Æ»�VÅw�'ûZgw�'Zzg�g|#ÐWiZ�:¤/D�ñWxÅw�')ûZgw�'ìX .D

A,B .2 A,B,D .1

CD .4 AD .3

ìX�zâVZ�x~§�»�Ût 70kg Zzg 40kg XÅ²)454è GGG b Zzg A �zZ�x .2

Æ§�Ð A »§�ic*�{�@*ì� B� .A

Æ§�Ð B »§�ic*�{�@*ì� A� .B

ÅSÐ A ÅSic*�{�Cì� B� .C

ÆA W�ãÐw�'�Yì/Ú� B� .D

C,D .4 A,C .3 B,D .2 A,B .1
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EHÆw�'»ªçZzgw�'»�ZçÆ�gxy�Ût .3

EH»w�'»ªçZq-��Ð0ìXZ#�w�'»�Zç�zZ�xÆâÎmìX .A

w�'»ªç§�»çBc*Y@*ìZ#�w�'»�ZLLç¿Zzgg�¿óóÐY**Y@*ìX .B

w�'ÆªçÃ�Á§�Zzgw�'»�ZçÃwÅ§�¹Y@*ìX .C

ìX F D= F Zzgw�'»�Zç F=ma w�'»ªçÅ)zZ] .D

B,D .2 C,D .1

A,B .4 A,C .3

I÷Zzg)I÷Wö{Æ�gxy0*c*YäzZÑ�Ût .4

#Zzg0*ã»Wö{I÷ó0*ãZzgPz̄»Wö{)I÷ .A

I÷Wö}ÆZb%ZYÃ��{WçÐx@{7�MhX)I÷Wö}ÆZb%ZYÃ��{WçÐx@{ .B

�Mh�X
I÷Wö}ÆZb%ZYWö}~7Vîg6,�áïgT�X)I÷Wö}ÆZb%ZYWö}~) .C

7Vîg6,�áïgT�X
�ZFuV»I÷Wö{ìX]Zzg�»gk»Wö{)I÷Wö{ìX .D

A,B,C .4 A,C,D .3 B,D .2 C,D .1

Æ�gxy�Ût (Coloids) Zzg¾zZã (Suspension)
!h4�Ò

þ

G

.5
!h4�Ò

þ

G)I÷Wö{Zzg¾zZãI÷ìX .A
!h4�Ò

þ

G)ªx5+k,Zzg¾zZãªx5+k,�D�X .B

#Zzg0*ã»Wö{!h4�Òþ GZzg1^0*:¾zZãìX .C
!h4�Ò

þ

G²wÆZb%ZYÃZÆfg)�ÑCå{�Mh�X¾zZã²wÆZb%ZYÃ%�/¤/m,§iÐ�ÑCå{HYYìX .D

C,D .4 A,B .3 B,C,D .2 A,B,C .1

k̂ZzgâùÆ�gxy�Ût .6

Æ�gxy(7�CXâùÆfgZ]Æ�gxy(ic*�{�CìX k̂ÆfgZ] .A

k̂~Óf5+k,~ÅÑbic*�{�CìXZ#�âù~Óf5+k,~ÅÑbÁ�CìX .B

Z�Z:w�'7�DZ#�âù~fgZ]WiZ�Z:w�'�D�X k̂~fgZ]Wi .C

k̂Å̂zßg]U*"$z�ÝìZ#�âùÅ̂»Z®gZk',@6,�@*ìXT~z{gÇYD�X .D

A,B .2 B,D .1

A,C,D .4 C,D .3
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KEY  ã
1) 1 2) 3 3) 4 4) 4 5) 2 6) 3 

z�¬»
Z#  �Åw�'ÃZkz�ÜûZg¹YñZ#�ZkÅgëgx�X�Åw�'ÃZkz�Ü)ûZg¹Yñ .A .1

�ZkÅgëg~p~�X
ûZgw�'ÅF,®â�Zzg)ûZgw�'ÅF,®È�CìX .B

�TÅSic*�{�§�Ìic*�{�ÇX .2

EH»w�'»ªçZq-��Ð0ìXZ#�w�'»�Zç�zZ�xÆâÎmìX .A .3

w�'»ªç§�»çBc*Y@*ìZ#�w�'»�ZLLç¿Zzgg�¿óóÐY**Y@*ìX .B

#Zzg0*ã»Wö{I÷ó0*ãZzgPz̄»Wö{)I÷ .A .4

I÷Wö}ÆZb%ZYÃ��{WçÐx@{7�MhX)I÷Wö}ÆZb%ZYÃ��{WçÐx@{ .B

�Mh�X
I÷Wö}ÆZb%ZYWö}~7Vîg6,�áïgT�X)I÷Wö}ÆZb%ZYWö}~) .C

7Vîg6,�áïgT�X
!h4�Ò

þ

G)ªx5+k,Zzg¾zZãªx5+k,�D�X .B .5

#Zzg0*ã»Wö{!h4�Òþ GZzg1^0*:¾zZãìX .C
!h4�Ò

þ

G²wÆZb%ZYÃZÆfg)�ÑCå{�Mh�X¾zZã²wÆZb%ZYÃ%�/¤/m,§iÐ�ÑCå{HYYìX .D

Z�Z:w�'7�DZ#�âù~fgZ]WiZ�Z:w�'�D�X k̂~fgZ]Wi .C .6

k̂Å̂zßg]U*"$z�ÝìZ#�âùÅ̂»Z®gZk',@6,�@*ìXT~z{gÇYD�X .D
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LO: SCI 1002 Zõ!â°
pZmZzgS:]ÅãC�6,ZâYÔZb%ZÔbCÙZzg§i¿~�gzÈ~�,ÐX
ÂZ**ðÅ�gzÈ~Å9^ÅÙ|#�,�ÂZ**ð!*Å�¨ÿEc*ÂZ**ð!*Á{ÐmgBbìX .1

»gÅw�'ó5�ZZ48-óÈztÐh�ðÍàóÂZ**ð!*wóZz�ð6,g¿N*é~0*ãóÂZ**ð!*Á{ .1

5�ZZ48-óÈztÐh�ðÍàÂZ**ð!*wìX .2

»gÅw�'óÈztÐh�ðÍàóÂZ**ð!*wó5�ZZ48-óZz�ð6,¿N*é~0*ãóÂZ**ð!*Á{ .3

Zz�ð6,g¿N*é~0*ãóÂZ**ð!*w»gÅw�'ó5�ZZ48-óÈztÐh�ðÍàóÂZ**ð!*Á{ .4

qgzfs].zw~�z¤/z7VÆZ§j�b��X .2

Group - B Group - A

Ã¦F,I Zgï»Z�Zt
',s»á 0*ã»Z+A)é

E

E�

Zz6,�b�§hVÃ¾ZßwÅãC�6,�gzÈ~H�HX
Photo Chemical Reactions Mð6ð¬5] .1

Thermo Chemical Reactions wZg~6ð¬5] .2

 Electrolysis Reactions ',t0*æ{¬5] .3

Catalytic Reactions ÓÏ¬5] .4

qgzfs�b�6ðZâY;àgzX³gZàÔÎe*;àgzW�àÔu�ÔZñ*Å9�gzÈ~ÅÙ|#<X .3

ÔZñ*Ô¡]~Z�kìX vinegar u� .1

u�ÔÎe*;àgzW�àÔ¡]~F,�Ô;àgX³gZà»W!²wÔZñ*Ô¡]~Z�kì .2

ó¡]~F,�ìXÎe*;GgzW�àóZñ*D¡]~Z�kìX Vinegar ;àgz³guF,� .3

;àgz³guF,�óZñ*D¡]~F,�ìXu�óÎe*;àgzW�àD¡]~Z�kìX .4
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qgzfs].zw~ZZâYÃ&¤/z:~�c*�HìX .4

Group - 3 Group - 2 Group - 1

�Z 0*ã ;àgzX
#»²w Îe*³gZà Wx
]»²w »g0eZðW�à **>zX

�b�S:]Æfg)9�hÅ¶K0+�ÙX
Wö{ 3- %·]Zzg¤/z\ 2- ÁÜó¤/z\ 1- ¤/z\ .1

Wö} 3- ÁÜó¤/z\ 2 %·]ó¤/z\D 1 ¤/z\D .2

%·] 3 Wö}ó¤/z\D 2 ÁÜó¤/z\D 1 ¤/z\D .3

ÁÜ 3 %·]ó¤/z\D 2 Wö}ó¤/z\D 1 ¤/z\D .4

Ð�h�X List - 1 ÆWÑ]Ã List - 2 ZâYÅ�gzÈ~ÅãC�6,qgzfs .5

List - 2 List - 1 

�z�|ó�ðZVóÄv .i k̂ (A

;àgzXó³g+óWx .ii âO] (B

0*ãóðzwó�z�| .iii µ4m
ø

Y

G
(C

Ç~Ôö8Å�ÏÔZ�M .iv Colloids ¾zZã (D

A-ii , B-iii , C-iv , D-i .2 A-i , B-ii , C-iii , D-iv .1

A-iv , B-iii , C-ii , D-i .4 A-iv , B-iii , C-i , D-ii .3

].zwÆ�z»>V~¬5]ÆZZlx�b��X .6

2 »ÝD 1 »ÝD

Zz6,�b�¬5]Å�gzÈ~¾£gÅãC�6,�zÐX
6ðZ��Zzg6ð¹ .2 6ð¹Zzg6ð�z¢¹ .1

åðZ��Zzg6ðUî .4 6ð¹Zzg6ðUî .3
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KEY  ã
1) 3 2) 2 3) 3 4) 1 5) 4 6) 4  

z�¬»:
»gÅw�'óÈztÐh�ðÍà~ÂZ**ð!*w0*ðYCìX5�Z48-óZz�ð6,g¿N*éÆ0*ã~ÂZ**ð .1

!*Á{0*ðYCìX
wZg~6ð¬5] .2

Zgï»Z�Ztó0*ã»Z+A)é EE�ó
Ã¦F,ID',s»á )wZg]{g`�Cì(

)wZg]_.[�CìX(
;àgz³guF,�óu�D¡]~F,�ìX .3

Îe*;àgzW�àóZñ*D¡]~Z�kìX
;àgzXóWxZzg**>zXÁÜ�X0*ãóÎe*³gZàZzg»g0eZðW�à%·]�X .4

�Zó#»²wZzg]»²wWö}�X
k̂DÇ~óö8Å�ÏóZ�M .5

âùD0*ãóðzwó�z�|
�D;àgzXó³g+óWx
¾zZãDÄvó�ðZVó�z�|

~Óx¬5]6ðZ��Æ¬5]�X 1 »ÝD .6

~Óx¬5]6ðUîÆ¬5]�X 2 »ÝD
LO: SCI 1003 Zõ!â° .

z�;]ZzgZW,Z]ÃæÃgnp�ñ§i¿ZzgbCÙ~m�ì�,ÐX
Ë�ÆZuZq»:LHì? .1

Zk6,¬Z+ÅYäzZà̧] .2 �ÅS .1

ZkÅ̂ .4 ZkÅgëg .3

z{Ã̈K¬ïì��zZ�xÆ�gxy0*ðYäzZà�f!̧]6,ZW,Z0+Zi�@*ìX .2

Z�xÆw .2 Z�xÅ� .1

Z�xÆg8- .4 Z�xÅ
².54

èG
G

.3
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Z#gzÝZZYsúgppzZáZq-zZôÐ�zu}zZô~�̂CìA$qgzfsÐÃ́p~�Ï? .3

®�Zzgîwñ` .2 îwñ`Zzggëg .1

®�óîwñ`Zzggëg .4 ®�Zzggëg .3

:Z#Zq-�(w~åez!�ð�CìÂZk6,¿�äzZà̧]ZYw»Z®g�b�(wÆw6, 1- Òy .4

�@*ìX
:̧]ZYwå)z~�CìXUñ�(wÆziyÆX 2- Òy
qgzfsÐ9�Z[»ZN[ÙX

9ìX 2 9ìóÒy 1- Òy .1

ßìX 2 ßìóÒy 1- Òy .2

ßìX 2 9ìóÒy 1- Òy .3

9ìX 2 ßìóÒy 1- Òy .4

Ð�h�X B Ã»Ý A qgzfs»Ý .5

B »ÝD A »ÝD
ÂZ**ð!*Å�¨ÿE~Z�� (A �6,̧]¬Z+ÅYñÂw�'�@*ìX .i

ÂZ**ð!*Å�¨ÿEgBbìX (B i}ÐºmZz�ð6,g¿�ð� .ii

�6,H�H»x (C w�'�C�V� .iii

�f!ÂZ**ð!*Á{gBbìX (D �Ågëg~Z�� .iv

i-A,ii-B,iii-C,iv-D .1

i-B,ii-A,iii-D,iv-C .2

i-C,ii-D,iii-A,iv-B .3

i-C,ii-D,iii-B,iv-A .4

KEY  ã
1) 2 2) 3 3) 1 4) 1 5) 4 

z�¬»
Ë�6,̧]¬Z+ÅYCìÂZkÅgëg~p~ZkÆZuZq»:Lk�ìX .1

�zZ�xÆ�gxy0*ðYäzZà�f!̧]»Z®gZyÅSZzgZyÆ�gxy0*ñYäzZáÃA6,�C�X .2
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Z#gzÝZZYsúgppzZáZq-zZôÐ�zu}zZô~�̂CìXÂÜsgzÝÆîwñ`Zzg .3

gëg~p~zZµ�CìZ#�®�~Ãðp~7�CX
9ìX 2 9ì:Òy 1 Òy .4

Z#Ë�6,̧]¿�CìZzgz{w�'�@*ìÂ¹Yñ�»xZ�x�c*�HX .5

Z#Ãð�i}Ðºm�~6,�@*ìÂz{�f!ÂZ**ð!*Á{g�rìX
Z#Ãð�w�'�@*ìÂz{ÂZ**ð!*wg�rìX
�Ågëg~Z��ÐÂZ**ð!*Å�¨ÿE~ÌZ���@*ìX

LO: SCI 1004 Zõ!â°
§i¿ZzgbCÙÅz�s#�,ÐX
�~�̂Ãµ1ÅúÒÏ�g�ìX .1

Z[kâg .1

ZYsâg .2

´�Z½Z[k .3

Z_Ogâg .4

�~�̂~ëx@{�Mh�X .2

iZztz̧q (ii) iZztÃÝ (i)

iZztZ[k (iv) iZztZYs (iii)

iii Zzg i Üs .2 ii Zzg i .1

iv Zzg iiióiiói .4 ivóiiói .3

qgzfs~9ÒyÅ¶K0+�Ù .3

´�Z½Z[k»x@{ëZkz�Ü�D�Z#gzÝÅÃqûzZôÐûzZô~¦/gCìX .1

´�Z½Z[k»x@{ëZkz�Ü�D�Z#gzÝÅÃq"zZôÐ"zZô~¦/gCìX .2

´�Z½Z[k»x@{Zkz�Ü�D�Z#gzÝÅÃq"zZôÐûzZô~¦/gCìX .3

´�Z½Z[k»x@{ëZkz�Ü�D�Z#gzÝÅÃqûzZôÐ"zZô~¦/gCìX .4
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gZ]~@*g}àDÃWD�YV� .4

@*gzVÅgzÝZzZTVÐ¦/gCìX .1

Z#i}¤/�l�CìÂ*gzVÆÃ,Z�D�X .2

*g}i}ÅÚZC£x$+sgT�X .3

cYgzÝÃZiZz-VÐF�@*ìX .4

qgzfs»z{Ã̈K§iìTÅæ�Ðg»i~ZgïÅ$�D�ñÂZ**ðqÝÅYCìX .5

(Distillation) > .2 (Sublimation) ¿! .1

(Burning) °** .4 ó .3

qgzfs~z{Ã̈KÒyz�s#�@*ì�Îg`ÅÂZ**ðÃ¢gz×�äÆaÂZ**ðaZÅYCìX .6

FÂZ**ð»ÂZ**ð!*w~ps�** .1

',¹ÂZ**ð»FÂZ**ð~ps�** .2

FÂZ**ð»',¹ÂZ**ð~ps�** .3

ÂZ**ð!*Å�¨ÿE»FÂZ**ð~ps�** .4

z{Ã́¬x�J]ì�i8-Å'×ZØ¹ic*�{�CìX .7

Fe .4 Mg .3 Al .2 Cu .1

Z>4³gZàÐ#Ã�ÑCå{�äÆaÃ̈K�ÑCåÏ§iZCc*Y@*ìX .8

(Filtration) Z .2 (Sublimation) ¿! .1

(Centrifuge) %�/¤/m, .4 ïF�ÑCåÏ .3

KEY  ã
1) 3 2) 3 3) 4 4) 1 5) 4 6) 3 7) 2   8)  1

z�¬»
�~�̂~iZztÃÝ�c*�HìZzgiZztz̧q~Z���3c*�Hì)iZztÃÝÐic*�{(Zk§bz̧qÃq .1

<�ZÏzZW~�Z4�YCìXZkzZµÃ́�Z½Z[kë�X
�~�̂~ëiZztÃÝóiZztz̧qóiZztZYsZzgiZztZ[kÅ¶K0+��äÆ�.Þ�X .2

gzÝ»À�Z½Z[kA$zZµ�@*ìZ#gzÝÅÃqûÐ"zZô~¦/gCìX .3

gzÝÅÃÑ*gzVÐZzZTVÐ�̂D�ñëJ-BìXZzZTV»ZYsúZ�@* .4

ìZzgZÏ~ZYszZµ�@*ìXZYsÅZÏzzÐ�@*g}àD�X
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ðzwZzgem,wÃ°�ÂZ**ðqÝÅYCìX .5

',¹¢gz×�äÅzz',¹ÂZ**ðìX�VFÂZ**ð',¹ÂZ**ð~ps�CìX .6

Æ�WÅ'×ZØ�@*ìX Z>4i8-ÅR,ZðW�àµ .7

Zñ4³gZàÐ#Ã�ÑCå{�äÆa¿!ZEwHY@*ìX .8

LO: SCI 1005 Zõ!â°
¤/Z~ZzgZDw»�t�,ÐZzgZyÅÂ±�,ÐX

ÅewÆa�b�Ã,z�ÜÅF,®ÐÃ̈KÒy9ìX B Zzg A Z�x .1

ÆewÅ B Åewic*�{ì/Ú� A� .1

ÆB ÅewÁì/Ú� A� .2

�zâVZ�xÅewZq-ÜìX .3

ÆewÅX B Åew�ztì� A� .4

ËnÅ�ÑCåÏÅ2Ã{�~�3c*�Hì? .2

»½Åßyóg~ .1

(Distillation) > .2

(Fractional Distillation) �~> .3

(Filtration) Z .4

�~�̂Æ!*g}~qgzfsÃµÒ**]9ìX .3

ez"�ñßÆziy~ªCÙ~îg6,¶ßÅzzÐUñ�0*ãÆ)z~ .A

�CìX
ez"�ñß»ziy)z~�@*ìXßÅzzÐUñ�0*ãÆ)z~�@*ìX .B

ez"�ñßÆziy~ªCÙ~¶0*ãÅY+$ÐaZ�{̧]ZYwÆ .C

)z~�CìX
ez"�ñßÅzzÐUñ�0*ã»ziy0*ãÅY+$ÐaZ�{̧] .D

ZYwÆ)z~�@*ìX
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9�Z[ÃÉÙX
B,C,D .4 A,C,D .3 A,B,C .2 A,B,D .1

 gzÝÅÃqûzZôÐ"zZô~�Z4�Cì6�̂~�îc*�HìX"zZô»ZYsú .4

ìX ZzgûzZô~gzÝÅgëg ìX"zZô~gzÝÅgëg ZzgûzZô»ZYsú
A$qgzfs~Ã́9ìX
.1

.2

.3

.4

KEY   

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

z�¬»
ÆewÆX B ÅewÁì/Ú A ÆÅ<å XEZ A ÅeJwic*�{ì/Úâ Bâ .1

(�Ðg8-e{�äÆn»½Åßyóg~»§iZEwHY@*ìX .2

Zg
\)å IkZßwÆ®Z#ez"�ñßÆziy~ªCÙ~¶0*ãÅY+$ÐaZ�{̧]ZYwÆ)z~ .3

�@*ìXZÏ§b0*ãÅY+$ÐaZ�{̧]ZYwÆ)z~�CìX
ÆX ic*�{�@*ìX/Ú"zZôÆZYs ûzZô»ZYsú .4

LO: SCI 1006 Zõ!â°
�~�¥â]ÃZEw�D�ñZ�[�,ÐX

qgzfsÐ9]»ZN[ÙX .1

kHìZzgZkÅSf��Û�YCìXA$ZuZqì 3 Z¤/Ë�6,¬Z+ÅYäzZà̧]

kHZ���ZìX 3 .1

kH¶�ðìX 3 .2

kHZ���ZìX 6 .3

kH¶�ðìX 6 .4
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J-Z���@*ìXZkºmz9 20m/secÐ10m/s ÆZuZqÅzzÐºmz9~Çh~Ågëg .2

~Çh~»Üky¥xÙX
100m .4 200m .3 75m .2 100m .1

ìA$j~gzÝÅgëg�ÏX 1.5 j»ZYsú .3

.2 .1

.4 .3

�~J-ZVc*�HX 15m SzZá�ÅqÝÅ�ÂZ**ð!*Á{Ã¥xÙXZ¤/�Ã 60kg .4

6kj .4 600j .3 9kj .2 900J .1

KEY   

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

z�¬»
.1

~ps�CìX 3F ó F Z¤/
~ps�CìX

a1
= ? A$*ZuZq

kHZ���@*ìX 6 Zk§bZuZq»
 ó u=10m/sec ó v=20m/sec �c*�Hì .2
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ìX 75m Çh~»Üky

.3

.4

P.E=mgh
=60<15<10

=9000J
=9KJ

LO: SCI 1007 Zõ!â°
ZS:]ÔÁÜZzgZ»ÇVÆZÖgÆn�³gzZî´áVZzg)zZ]»ZEw�,ÐX

(i) .1

(ii)

(iii)

(iv)

Å9Ù|#ÙX D Zzg CóBóA qgz!*Ñ6ð)zÂV~ZEwKYäzZá´�
D C B A

Q .1

Q .2

Q .3

Q .4

List - 2 )Z»×V( List - 1 )8lZg,( .2
³¤/Zx°k¢a (i) »x (P)

Pascal (ii) ÑÄ (Q)
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Watts (iii) �!*î (R)

Joules (iv) ¤�Ü (S)

Ð9�hÃÉÙX list �~�
P-iv , Q-i, R-iii, S-ii .2 P-iii , Q-i, R-ii, S-iv .1

P-iv , Q-i, R-ii, S-iii .4 P-iv , Q-iii, R-i, S-ii .3

qgzfsÃ�h5�X .3

´� ÁÜ
Pb (i) Sodium Îe* (P)

k (ii) %Yg~ (Q)

Hg (iii) |g)e0+~( (R)

Na (iv) Lead (S)

Ag (v) 7N*ô (T)

P-iv , Q-iii, R-v, S-i, T-ii .2 P-iv , Q-iii, R-i, S-v, T-ii .1
P-iv , Q-iii, R-v, S-ii, T-i .4 P-iii , Q-iv, R-v, S-i, T-ii .3

KEY   

1)  3    2) 4 3) 2

z�¬»
3 9�Z[: .1

Q )wZg]{g`( (D) )gÎ[( (C) wZg] (B) )�( (A)

4 �Z[ .2

2 : �Z[ .3

LO: SCI 1008 Zõ!â°
(6,�,ÐX Hypothical Situation -�ð¥â]»Z:t�Ûèßg�w)

Z¤/ÓxZâY»ZÅsú)z~�A$ .1
¿Z[kzZµ7�Ç (i)
¿ZYszZµ7�Ç (ii)
´�Z4Z[kzZµ7�Ç (iii)
Z_OgâgzZµ7�Ç (iv)

iióiii .4 ióii .3 iióiii .2 iiói .1
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Z¤/uV~Óf5+k,~Å{¤:�CÂ .2

0*ã~i7�Ç KMnO4(s) .1

W!Y0+ZgzVÅi0+Ïç{~�Ï .2

»¯ĝkqª(ÐgZ�&}qª(~ps7�ÇX .3

ëÇh-VÆN*],zV~�Z7½0*NÐX .4

Z¤/q�~̧]zZµ:�Â .3

ËÌ�Ûl6,ZâYqª(jy~:�VÐ .1

ZâYËÌR6,qª(jy~7�VÐ .2

ëZâYÃñ70*NÐ .3

ë@*g6,ÃðÌ�\d7Mh .4

Z¤/g¥/Å̧]z��:gBb�A$qgzfs~ÐÃ̈Ke7ìX .4

iii Zzg i .4 iii Zzg ii .3  ii Zzg  i .2 (i Üs) .1

Z¤/âg~ZYsÅS¤:�ÂH�ÇX .5

@*gzVÆàD�ñë7�N0*NÐ  .i

uZ[zZµ7�Ç .ii

ëÇh-V~×ÎWsÃZEw7�0*NÐ .iii

ii Zzg i .4 iii Zzg ii .3 (ii Üs) .2 (i Üs) .1

KEY  ã
1) 2  2) 2 3) 1 4) 3 5) 4 

z�¬»
Z[kâgZzǵ�Z½Z[kóZZâYÆZYsú~�äzZàp=VÅ¯zZµ�äzZá�z1�X .1

W!Y0+Zg0*ã~WxÆÓf5+k,�äÅ¯Yi0+{gT�XZ¤/0*ã~WxÓf5+k,:�ÂW!Y0+ZgzVÅ .2

i0+ÏÂ�YñÏX
Z¤/Ãð**gï̧]:�ÂËºmR6,g¿�ð��f!̧]Å¯YnÅY+$w�'�}ÏX��z{��Ûl .3

6,nÅY+$�!*îeZrìX
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~!*w6,g¥/ñ�� iii ~Â[6,jãg¥/ñ��7ìÂtw�'�@*ìjy~7WYZzgßg�w ii ßg�w .4

~�6,Ãð̧]g¥/ñ��7ìX iii ìzg:tw�'��@*gLjy~7WY6,ßg�w
ëZYsâgÅ¯Y*gzVÅà?Ø�N70*DX́�Z½Z[kÅ¯YuW[z̧q5+k,�@*ìXZk´�Z½ .5

e7ìX²ßg�w ii Ôi Z[k~ZYsâgÌZ�x0*@*ìX®ZZ¤/gzÝZYs:�}Âßg�w
Z[kâgÅ¯YeìX iii

LO: SCI 1009 Zõ!â°
gzi%{i0+Ï~)bÃi�äÆn�³¦gZ]»Z:t�,ÐX
Zq-¤(̈Dge$ó0*ãZzg#»Wö{g�rìX�ÑCåÏÆ§iÅz{F,KMTÃZ�x�ï�ñ#ÃqÝ .1

HY@*ìX
%�/¤/m, f Z .2 ó fZ .1

%�/¤/m, f ßyóg~ .4 Z fó .3

qgzfs~z{Ã̈K1ìT~́�Z½Z[k»Z:t7�@*X .2

Brilliance of diamond �}Å® .1

Optical Fibers âg~g8 .2

 Mirage uZ[ .3

1z�~Wsìw»àC .4

ìXZÏ�»e0+6,ziy�ÇX 60kg i}6,Zq-�»ziy ..3

ziy»Û�@*ìX .2 )z~�@*ìX .1

�@*ìX 1/6 ziy» .4 �@*ìX 1/4 ziy» .3

gzi%{i0+Ï~qgzfs~ÐÃ́ZXf5+k,~ÅVw7ìX .4

ñR,»ÆN*],zV~�Z½** .1

YgzV~Zs8Y½** .2

#}ÆZq-Ãä~pÒÅ1LÞÅ%6,#}~CÙ§spÒ»Al .3

Å!*w~iZZ+�Z½** .4
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gzi%{i0+ÏÐmgppzZàqgzfs~Ã́VwEHÆ¬ç�CìX .5

�Ûl6,» .1

¹'Ã',q-Îä6,)�ÛÃÔ4ìX .2

¾** .3

gZ�'Åw�' .4

 �3ð�~X 60km/hr ~gi+8- Speedometer Zq-W�òñR,»6,�̂g;ìX̂Æ�zgZyZkÇh~Æ .6

~�3ð�gëgìX speedometer »Ã,�/õJHX 20km Zk¿äZq-�~
Zz�ew .1

Zz�gëg .2

ZuZq .3

ÏCew .4

�Å0*�'~3ÅgzuåxÆnt�½~YCìX .7

**>zX .4 »g0eZðW�à .3 Wx   .2 ;àgzX .1

KEY  ã
1) 1 2) 4 3) 4 4) 3 5) 2 6) 4 7) 4  

z�¬»  

ZÆfg=ge$Ãe{HY@*ìXZkÆ�óÆfg=#Ãe{HY@*ìX .1

~Z[kâgÅzzÐ�@*ìX option ~́�Z½»Z[k»Z:t�@*ìXa¸ option ¬& .2

�@*ìX 1/6 e0+6,�»ziy6,�Æziy» .3

#}ÆZq-Ãä~pÒÅ1LÞÅ%6,�g}#{~íÅzzÓf5+k,~ìX .4

'Ã',q-Îä6,)�ÛzVÃÔ5EH»ªçÐmg�rìX .5

Zêz¢aÅgi+8-ÏCewÅ¶K0+��@*ìX .6

3ÅgzuåxÆn�Å0*�'~**>zX�½~YCìX .7
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LO: SCI 1010 Zõ!â°
��VÔ)zZÂVZzģZ2ÃZ~.�,ÐX

ZuZq<S=¸] .1

Z»ð SI ¸]Å
.4 .3 .2 .1

Ð£�x�CìX£�x TÅS B gëgÐw�'�D�ñ�Át ì TÅS At .2

~ps�YCìXZ¤/�ñ£gw�'�CìÂqgzfsÐ Ågëg B Zzgt Ågëg A Æ�t
£�xÐ¬Zzg£�xÆ�Å£gw�'»m9ìX Option Ã̈K

.1

.2

.3

.4

Ã,6,�XWÃ¹ç�f[Æ®Z#�zâVZ�xÆ d �Zq-�zu}Ð Zzg �zZ�xXÅ².54èGG .3

�gxy0*ðYäzZà̧]

.2 .1

.4 .3

qgzfsÆ�h5�X .4
SET - B SET - A

(a) Îe*³gZà (i)

(b) 3ä»ÎeZ (ii)

(c) �ðä»ÎeZ (iii)

(d) Zñ4³gZàW�à (iv)
i-b,ii-c,iii-a,iv-d .2 i-b,ii-c,iii-d,iv-a .1
i-b,ii-d,iii-a,iv-c .4 i-b,ii-d,iii-c,iv-a .3

KEY   

1)  4    2) 2 3) 2   4) 1
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z�¬»:
ìXZkÃEHÌ¹Y@*ìX Z»ð SI ¸]Å .1

F=ma Kg-m/s2 ÅZ»×V m

ìX Z»ð F Zk§b¸]
ç�ñSÆ_.£�xÐ¬£gw�'»ù·)z~�@*ì£�xÆ�Æ£gw�'»ù·Æ .2

#�Ï �Áqª(~ìÂ Bt
qÝ�ÇX Å7#�g`�ä6, u2

W�¹ç�f[Æ®Z# .3

Îe*³gZà D .4

3ä»ÎeZ D

�ðä»ÎeZ D

Zñ4;àgzW�à D

ÒÛn9oe�]ñ1i�ingæi^ÖnÌ
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ÒÛn9oe�]ñ1i�ingæi^ÖnÌ

ÔeZ],ËÔZöÏZ~WgKÔË:Ô©gW!*� u~YXg|
Ô�g%Ô»[z�gÏÃÔZöÏZ~WgKÔË:Ô©gW!*� 6,zWdÎ:
ÔÚÔ%»[z�gÏÃÔZöÏZ~WgKÔË:Ô©gW!*� ·¢Z­+@*`
ZöÏZ~WgKÔË:Ô©gW!*� ÏXz~XCÙ~�ÙÔ
ZöÏZ~WgKÔË:Ô©gW!*� ÏZÝ½Zã¾gÔ

ezgŹ40î
EH

ÔÎgc*ù ii+8ZÝZöÔ e~Xæð�ïgi+~Ô
ii+8ZÝZöÔ»6,ZÔz^ KueZkeg~Ô

ii+8ZÝZöÔZ�7gÔêgi+~ ¸h�÷Ô
ii+8ZÝZöÔZ0+ßZðÔÂxW!*� Z}X$**BÔ
ii+8ZÝZöÔFxÔ3,ï 8X**gZÑzgâÔ
ii+8ZÝZöÔZ>ÞÔz^ KXZ×IÔ

ii+8ZÝZöÔ,~³{ÔÎgc*ù �QÔ
ii+8ZÝZöÔÃek,Ô**¤/�âw Z~XØ¸gZãÔ

ii+8ZÝZöÔ®Ò¹Ñõ-Ôgógi+~Ô zZðXZ+XÎg**$Ô
YZÝZöÔ7:1Z,̂Ô©gW!*� ¦zZ].[Z­+Ô

YZÝZöÔ³Z�CÔ**¤/�âw ¦/ZyÔ
á¢

YZÝZöÔ³Z�CÔ**¤/�âw ¦/ZyÔ
YZÝZöÔ7:1Z,̂Ô©gW!*� ¦zZ].[Z­+Ô

ÛR,áW�^em,Z�
Zß.$ÛfÔ!*ÑôÔz^Ô©gW!*� �qY@Ô
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