Chapter
1 Number System MATHS 4 ALL

Example: Number 14,542 786 can be read as Fourteen
Milhons Five Hundred Forty-two
1.1 Digits—0,1,2.3,4,5,6,7, 8, and 9 are defined as digits is Thousand Seven Hundred Eighty-six.

Mathematics. We can create many numbers by using these :
digits. Forexample : 10, 123, 456, 789 etc. B Rewan Namber Systes—In this system, numbers are
represented by Latin alphabets. The Roman numerals

1. Important Terminology

1.2 Number System—There are mainly two types defined in used in, are based on seven symbols or letters.

the number systems. These are :

L Decimal Number ﬂ}rﬂﬂm—il contains 0 to 9 -ﬂngL'i Roman s_fﬂtl 1 I¥I X |L|C D | M
That's why it is called decimal number system. In this Hindu-ArabicSystem | 35 10 50 100 500 1000
system, the numbers is read and written in two ways—

Indian number system and Intemnational number system. Example : 25 can be written as XXV and 101 as CL

In the Indian number system or Hindi- A rabic system, the
numbers are read and written as per their place values, ™
These numbers are read as per the following table. A letter repeats its value that many times (XXX = 30, CC

=200 eic.). A letter can only be repeated three times.

Periods|  Crores Lakhs  Thousands Ones
~ B - If one or more letters are placed after another letter of
, EEEEEE gz E“i:g:%ni : greater value, add that amount.
"“"”‘E'EEEEEEQEE'?‘EEE:%'E‘ For example,
R =1 i = gl S| VII=T7(5+ 1+ 1); LXI=61 (50+ 10+ 1); MCC = 1200 (1000
- + 100+ 100)
¥ 7 [ 5 4 i . 1 | .0 .
i S e R N B L If a letter is placed before another letter of greater value,
Example: Number 51,45.42.786 can be read as Fifty- subtract that amount.
one Crores Forty-five Lakhs Forty-tlwo For example.
Thousands Seven Hundred and Eighty-six. IV=4(5<=1kXIV=14(1045=1); CM =900 { 1000 = 100)
It is also called number name.
5 . X : v ]
Dk e d s Only subtract powers of ten (I, X, or C, but not V or L)
1 tens = 10 unils Only subtract one number from another.
| Hundred = 10 tens = 100 units Do not subtract a number from one that is more than 10
| Thousand = 10 Hundreds = 100 tens times greater (that is, you can subtract 1 from 10 [IX] but
= 1000 units not | from 20—there is no such number as IXX.)
| Lakh = 10 Thousands = 100 Hundreds A bar placed on top of a letter or string of letters increases
= 1000 tens the numeral’s value by 1,000 times.
| Crore = 10 Lakhs = 100 Thousands For example, X11= 12 whether XII = 12000.
= 1000 Hundreds
e R
read and written as per the following table. 2. Digits of Number
Pertods Millions Thousands Ones Units—Digit 0 to 9 are called Unit digits. The smallest and
1 [ = the largest number of 1-digit are 0 and 9 respectively.
=52 2o = 3| =] =
vales S22 22 EI2 5| Sl 5B = - Tens—The numbers from 10 to 99 are called ten numbers.
E% 2=8EsEEESsz2s 2|~ & The smallest and the largest number of 2-digits are 10 and
E;—EEE:‘i‘E:‘: el = 99 respectively.
= T = Hundred—The numbers from 100 to 999 are called hundred
3 3 2 numbers. The smallest and the largest number of 3-dhgits
IlllE l[l.I H]ﬁ 10" Il}-i 10" 10 10 Iﬂu e .

are 100 and 999 respectively.



Thousand—The numbers from 1,000 to 9,999 are called Example: Amange the following numbers in ascending
thousand numbers. The smallest and the largest number of order.
4-digits are 1000 and 9999 respectively. 5403100, 5460860, 5458087, 5420378

Ten thousand—The numbers from 10,000 to 99 999 are called Solution : At first, we check the place value of the leftmost
ten thousand numbers. The smallest and the largest number digit of each number. Then repeat the same
of S-digits are 10,000 and 99,999 respectively. process until we get the answer. Here, in each

Lakh—The numbers from 1,00,000 to 9,99.999 are called atabor, two lefumost digits wee equal. Altor ihat,
e Sk heck ten thousand al and the

lakh numbers. The smallest and the largest number of 6- i dioi = ij X m:sH e

digits are 1,00,000 and 9,99.999 respectively. SIERRRS (e St M MCaNG oves: e, W

get
Ten Lakh—The numbers from 10,00,000) 1o 99,99 999 are

S403100 < 5420378 < 5458087 < 5460860
called ten lakh numbers. The smallest and the largest number
of 7-digits are 10,00,000 and 99,99,999 respectively.

Crore—The numbers from 1,00,00,000 t0 9,99.99.999 are  Tpape are several types of numbers exist in the number system

"-"'1“':'?'_ crore numbers. The smallest and the L“E"‘“ number o different purposes. These numbers are classified into different
of 8=digits are 1,00,00,000 and 9,99 .99 999 respectively. eroups according 1o their properties. These are

5. Classification of Numbers

3. Value of Digits

Place Value—Flace value helps us determine the value of
numbers. Our (base=10) number system contains numerals
or digits only from 0 to 9, but we often need to use numbers
greater than 9. We show numbers greater than 9 by using
place value. Place value refers to the value of each digit in a
number,

Example: Inanumber 489765, place value of 7 will be 7 x
100 units, i.e., 700. Similarly, the place value of 8
will be 8 x 10,000 = 80,000.

Face Value—The actual value of a digit in a number is the

digit itself. The place value of the digit is ignored in the

number,

Example: Inanumber 59,433, the face value of 4 1s 4, face
value of 9 is 9 elc.

If x and v be the tens digit and unit digit respectively, then
the 2-digit number formed by these digits will be 10x + y.

4. Comparison of Numbers

When both numbers have unequal number of digits

The number having more digits is greater. It means

ceveseee d=dligit number > d-digit number > 3-digit number ........
Example: Find out which is greater 5429683 or 65245893 7

Solution : Since, the first number 5429683 is of 7-digit
number whether the second number 65245893 is
of 8-digit. Therefore, the second number is
greater than the first number.

When both numbers have equal number of digits

In case of the equal number of digits, we have to check the
place value of the left-most digit of both numbers. If the
digits of both numbers are also equal, then we move 1o its
next digit placed on the nght side and repeat the process
until we get the desired result.

Natural Numbers—Counting numbers starting from 1, 2,
3..., etc. are called natural numbers, It is represented by
capital letter N. Iis set is shown as

N={1,2,3,4,5...)

Whole Numbers—All natural numbers along with 0 is
known as whole numbers. It is represented by capital letter
W. lis set is shown as

W={0,1,2,3,4...)

Even and Odd Numbers—A number is even if it is
a multiple of two, and is odd otherwise. Even numbers are
denoted by capital letier E and odd numbers are denoted by
capital letter O.

E={24.6,8...}andO={1,3,5.7...}

Integers—Positive and negative counting numbers, as well
as zero are called integers. Integers are denoted by capital
letter Z.

L={...=3,=2,=1.0,1.2,3...}

Prime Numbers—An integer with exactly two
positive divisors : itself and 1, is called prime number. For
example: 2, 3,5, 7, 11, 13...etc. are few prime numbers. 2 is
the smallest prime number.

Composite Numbers—All those numbers greater than 1
that are not prime are called composite numbers. For
example : 4.6, 8.9, 10 etc. are few composite numbers.

Rational Numbers—Numbers that can be expressed as
a ratio of an integer to a non-zero integer. Rational numbers
are denoted by capital letter Q. All integers are rational, but
the converse 15 not Lrue.

2 4 2
Irrational Numbers—All the real numbers that are not
rational are called irrational numbers. Imational numbers are
denoted by L

1 ¥l
Q= {:-——mm—e

I= { ;-E-.E}



Real Numbers—They can be positive, negative or zero. All
rational numbers are real, but the converse 1s not true.

6. Approximate Values of Numbers

Place values are considered to be the base to find approximation
values in numbers. Approximation value of few place values is
determined by the following methods.

Approximate value nearest tens place—II the number at
units place 1s less than 5 then 1t 1s rounded of zero otherwise
add 1 to the tens place and keeps unit place as zero.
Example: 73 can be rounded off to 70, 156 can be

rounded off to 160 and 4265 can be rounded
off to 4270.

Approximate value nearest hundred place—If the number

at tens place is less than 5 then it is rounded of zero

otherwise add | to the hundred place and keeps tens place

and unit place as zero.

Example: 510 can be rounded off 1o 500, 9573 can be
rounded off to 9600 and 53650 can be rounded
off 1o 53700,

Approximate value nearest thousand place—I{ the number

at hundred place is less than 5 then it is rounded of zero

otherwise add | to the thousand place and keeps hundred

place, tens place and unit place as zero.

Example: 6240 can be rounded off to 6000, 17573 can be
rounded off to 18000 and 553650 can be
rounded off to 554000.

7. Divisibility Test of Numbers

Divisibility by 2 :

If the unit digit of a number is any of 0, 2, 4, 6, 8, then the
given number is divisible by 2.

Example: 84, 786, 282, 1008, 5000......, ctc. are divisible
by 2.
Divisibility by 3 :

A number is divisible by 3, if the sum of all digits of the
number is divisible by 3.
Example: 786, here 7 + 8 + 6 = 21 (completely divisible
by 3)
So, the number 786 will be divisible by 3.
Divisibility by 4 :
A number 15 divisible by 4, 1if the last two-digats of the
number is divisible by 4.
Example: 3464, here 64 is the last two-digit number
which 1s divisible by 4.
50, the number 3464 will be divisible by 4.
Divisibility by 5 :
A number 15 divisible by 5, 1f the unit digit of the number 15
either D or 5.

Example: 3125,2010,2015,6580........., etc. are divisible
by 5.

Divisibility by 6 :
A number 1s divisible by 6, 1f the number 15 divisible by the
numbers 2 and 3.
Example: Test whether number 8202 1s divisible by 6.
Solution : (i) the unit digit of the number is 2 which is
divisible by 2.
(1) the sum of digits of the number=8 + 2 +
0+ 2 =12 (divisible by 3)
Since, it 1s clear from (1) and (i1) that the number
8202 is divisible by both 2 and 3. So, the number
will be divisible by 6.
Divisibility by 7 :
Take the last digit of the given number and double it. Subtract
this number from the rest of the digits in the onginal number.
If this new number is either (0 or if 1t 1s a number that is
divisible by 7, then the given number is also divisible by 7.
Example: Test whether number 2492 is divisible by 7.
Solution : Here, the unit digit of the number = 2
249 = 2 x 2 = 245 (divisible by 7). So, the
number will be divisible by 7.
Divisibility by 8 :
A number is divisible by 8, if the last three-digits of the
number is divisible by 8,
Example: Test whether number 6288 is divisible by 8.

Solution : Here, in the given number, 288 is the last
three-digit number which is completely

divisible by 8.
So, the number 6288 will be divisible by 8.
Divisibility by 9 :
A number is divisible by 9. if the sum of its digits i1s divisible
by 9.
Example: Test whether number 7074 is divisible by 9.
Solution : Sum of all digits of the number=7+0+7+4
= |8 (divisible by 9).
S0, the number 7074 will be divisible by 9.
Divisibility by 11 :
A number is divisible by 11, if difference between the sum of
digits at odd places and the sum of digits at even places, 1s
divisible by 11.
Example: Test whether number 86460 is divisible by 11.
Solution : Sum of the all digits at even places in the
number=6+6=12
Sum of the all digits at odd places n the
number=8+4+0=12

Their difference = 12 = 12 = (). S0, the number
86460 will be divisible by 11.



8. Division Algorithm

The number which we divide 1s called the dividend. The number
by which we divide is called the divisor. The result obtained is
called the quotient. The number left over 1s called the remainder.
Some formula are given below for Division based questions.

Dividend = Divisor x Quotient + Remaimder
Dividend — Remainder
Quotient

Divisor =

Dividend = Remander
Diivisor

Quotient =

Example: Inaquestion, the divisor is 4 times the guotient
and 2 times the remainder. If the remainder is 20,
then find the value of remainder.
According to Question,
Divisor = 2 x Remainder =2 x 20=40
--A1)

Solution :

And, Divisor =4 x Quotient

= 4 x Quotient =40)

= Quotient =40/4 = 10
Dividend =40 x 10+ 20 =400+ 20=420

[fromeg.(1)]

9. Whole Numbers

We start counting from the number 1. Hence | is the first natural
number and the next natural number is 2 which is obtained by
adding 1 to the first number. Hence, numbers are represented in
two ways according to their orderliness :

Antecedent Number—The natural number immediately

preceding a natural number is its predecessor.

Example: Predecessor numberof 65 =65=1 =64

Predecessor number of 127 =127=1=126

Subsequent Number—The natural number immediately nexi
to any natural number is ils successor.

Example: Successor number of 785 =785+ 1 =786
Successor number of 109= 109+ 1=110

9.1 Whole Numbers—Natural numbers combine with zeroes to
form whole numbers. When operations (addition,
subtraction, multiplication, division) are used on whole
numbers, many properties are revealed.

9.2 Characteristics of Whole Numbers
* All properties of natural numbers are true for the whole

numbers.

* The smallest whole number is 0 {zero).

9.3 Properties of Whole Numbers

L Closure property = If @ and b be two whole numbers,
then a + b and a * b will also be whole numbers.

Example :
4+5=9, a whole number
4x5=20, a whole number
d=5==1, not a whole number
4+5=028, not a whole number

Hence. whole numbers don’t follow the subtraction and
division operabons for closure property.

IL Communicative property—Addition and multiplication
operations are both communicative for whole numbers.

Example :
4+5=9=5+4, a whole number
4dx5=M=5x4, a whole number

d=S==]z5=4=1,
4=5=0825-4=17125,
Hence, whole numbers don’t follow the subtraction and
division operations for communicative property.
L Associative property—Additon and muluplication
operations are both associative for whole numbers,
Example: 4+(5+6)=4+11=15
4+5)+6=9+6=15
-~ 4+(5+6)=(4+5)+6
IV. Distributive property—
axib+c)saxb+axc

nol a whole number

not a whole number

or (la+bhixcsaxc+bhxrc
Example: 4x(5+8)=4x5+4x8
4x13=20+32
2 =52

It is clear from the example that it is called distribution
property of multuplication on addition operation,

V. ldentity element—

Additive identity—"0" is called additive identity
because it is only the element its addition with any
number gives the same number.

Example:5+0=5and 7+ 0="Telc.
*  Multiplicative identity—"1" is called multiplicative

identity because it is only the eclement its
multiplication with any number gives the same
number.

Example: 6x 1 =6, and 7x 1 =7 etc.

9.4 Integers—The set of all negative numbers and positive
numbers on cither side of the zero marked on the number
line is called an integer.
=5.=4,=3,=2,=1.0, 1. 2. 3,4, and 5 all are the integers. On
the number line, integers are represented as follows :

— >
- 4 6 - --2-1012 3 45687
L Properties of integers
*  Closure property—If a and b be two whole numbers,
then a 4+ b and a * b will also be whole numbers.

Example: * (+4)+(+5)=+9, aninteger
* (=4)x(+5)==20, an integer
*  Communicative property—Addition and multi-

plication operations are both communicative for
whole numbers.

Example: * (+4)+(+5)=+9=(+5)+(+4), an integer
* (=4)x(+5)==20=(+5) x (=4),an integer



L.

*  Associative property—Addition and multiplication .
operations are both associative for whole numbers. or
* T+(5-3)=7+2=9
* (T+5)=-3=12=3=9
* T+(5=3)=(T+5)=-3

Important Questions

Example :

The sum of the squares of 3 conseculive

positive numbers 15 363, Accordingly,

what is the sum of those numbers ?
(NCERT)

(A) 30 (B) 33

(C) 36 (D) 45

In a division question, the denominator

i5 10 times is quotient and 5 nmes the

remainder. Accordingly, if the remainder

15 46, what will be the dividend ?

(A) 4236 (B) 4306
() 4336 (D) 5336
0% of one number is equal o 40% of

the other number. 25% of the sum of
both those numbers is equal to 420, Find
the smaller number.

(A) TED (B) 760
(C) 720 (D 700
Four prime numbers are in the ascending

order. Product of the first three numbers
is 455 and product of the last three
numbers is 1729, Find the largest prime

number of them, (NCERT)
(A) 7 (B) 13
(C) 19 (D) 23
Sum and product of two numbers are 5

and 6 respectively. Find the sam of
reciprocals of their squares.

13 5 3
(A) % B) 13
2 2
€3 (D) 6
The maximum score of runs in an innings

wias 311 of the total score. The second
score in the same innings was the
maximum score of 3/11 of the remaining
runs. If the difference of both scores is
9, then what was the total score 7

(A) 106 (B) 146
(Ch 118 (D) 121

. Find such three numbers that the twice

the first number, thrice the second and 4
times of the third number make a sum of
191.

(A) 19,20, 21
(C) 20, 21, 22

(B) 21, 22,23
(D) 22, 23, 24

8.

1.

12

13.

Distributive property—a % (b+c)=axb+axc

la+b)xc=axc+bxc

* |dentity element—"()" is called additive identity and
“17 1s called multplhicative identity.

There are 108 ables and 132 chairs in
an office. If 1/6 ables and 1/4 chairs got
broken, then how many people can work
in the office as per the néed of one 1able

and chair for each 7 (NCERT)
(A) B6 (B9
(C) 92 (D) 99

Divide 37 in such two pars that the
sum of 5 times of the first pant and 11

times of the second part is 227,

(A) 15, 22 (B) 20, 17

(C) 25, 12 (D) 30,7

If 510 is divided between A, B, C in

3

- of what B

such a way that A gets 3

1
gets, and C gets 1 of what B gets, then
their share in
respectively 7
(A) 120, 240, 150 (B) 60, 90, 360
(C) 150, 300, 60 (D) 110, 250, 150
If in 24 coins, there are | coins, 50 paise
coins and 25 paise coins. The value of
these coins is 13.75. If the number of |
coins and the number of 25 paise coins
is equal, then how many 25 paise coins
are there 7
(A) 16 (B) 5
(c)7 (D) 12
There are 12000 soldiers in an army.
some of whom are Indians and the rest
are European. The average height of a
European soldier is 1.80 m. that of an
Indian soldier is 1.75 m, and the length

{shares)
INCERT)

Tupees

47
of the entire army s IE m. 50. how
much are the Indian soldiers 7

(A) 6000 (B) 8000
(Ch 1000 (D) 4000
A teacher wanis to keep his students in
an equal number in rows and columns. If

the total number of studenis 1= 1369,
then find the number of stadents in the

last row 7 INCERT)
(A) 37 (B33
(C) 63 (D) 47

14.

1.

17.

I8.

19.

After his death, Ram left 1/3 of his asset
in the name of his widowed wife and
left the remaining 3/5 in the name of his
daughter and gave the remaining propeny
o the son. If the son got 6400, then
what was the onginal asset of Rama 7

(A) T 16000 (B) ¥ 32000

(C) T 24000 (D) T 1600

The sum of perfect squares of numbers
berween 120 and 300 is : (NCERT)
(A 1204 By 1024

(C) 1296 () 1400

Average age of P, Q and R is 5§ more
than the age of R. If sum of ages of P
and Q 15 39 vears, then find the age of
R.

(A) 16 yr (B) 14 vr
(C) 12 yr (D) 24 yr

The sum of two numbers is 8 and their
product 15 15. Find the sum of their
reciprocals.

8 e 15
(A) T (B) 5
(C)23 (D) 7

1 2
How many E ‘s together make 41 3 ?

(A) 125 (B) 150

(C) 250 (D) 350
Which of the following number is the
largest number 7

0.9.0.9.0.09.0.09

(A) D9 (B) 09

(C) 0.09 (D) 0.09

A fraction with denominator 30 and exist
5 7 ;

hetween % and “_1!-*.

A 18 B 19

(A) 30 (B) 0

C 2 D 2—]

i }II (D) 0



21.

22,

29.

Ratio between a father's age and his son's
age 18 5 : 2. If product of their ages 1000,
then fins the father's age atter 10 years :

(A) 50 (B) 6

(C) 80 (D) 100

The product of all prime numbers
berween 80 and 90 is : (NCERT)
(A) 83 (B) 89

(C) 7387 (D) 7200

If the sum of 5 consecutive intégers is §,
then how will the largest integer 5 be

related o 8 7
S=10 S+4
W —5 (B) =3~
5+5 S+10
© =35 (D) =3
x 15 the average of the numbers y and v 1s

the average of the numbers x. What will
be the total average of all the numbers ?

X+ 2y
(A) Ty (B) X+y
.tz+3;3 A¥
(C) x+y D) X+y

Which statement among the following is
not true ? (NCERT)
{A) Every natural number is an integer.

(B) Every natural number is a real
number.

(C) Every real number is a rational
number.

(D) Every integer in a rational number.

Sum of a positive number and its square
is equal to the product of first three

prime numbers. Find the positive
number.

(A) 2 (B) 3

(C) 5 D6

What least integer should be added to

1000 to make it a perfect square 7
(NCERT)

(A) 10 (B) 18

(Cy24 (D) 89

A man has some hens and cows. If heads

: feet = 2 : 35 and total number of heads
is 48, then find the number of hens.

(A) 28 (B) 26

(24 (D) 22

Find the sum of all those prime numbers
that are not larger than 17.

(A) 39 (B) 58

(C) 41 (D) 42

30.

3l.

If pand g are two odd positive integers
and p + g = 10, p < g, then find the
possible valoes of p 7

(A) 2 (B) 3

)4 (D) 1

I muluplied a positive integer by 18 and
another number by 21, then add both
the resulis. Find the sum.

(A) 2007 (B) 2008
(C) 2006 (D) 2002

Product of two numbers 15 45 and their
difference 15 4. 'What will be the som of

squares of the numbers 7 (INCERT)
(A) 135 (B) 240

(C) 73 (D) 106

Find the unit digit in the product (122)'™
(A)2 (B) 4

(C) 6 (D)8

| am three umes older of my son. after
15 years, 1 will be twice the age of the
son. Find the sum of our ages.

{A) 48 years (B) 60 years
(C) 64 years (D) 72 years
x 13
If 1‘I+E-?.ﬂu:n find x:
1439
(A) = (B) 160
9
1443
(C) 9 (D) 169

Sum of two numbers is 24 and their
product is 143. Find the sum of their

squares.
(A) 296 (B) 295
iC) 290 (D) 228

A man bought some eggs for 5 at 3 per
each and sold them for 12 at 5 per each.
If he received 143 in total, then find the

number of eggs he bought.  (NCERT)
{A) 210 (B) 200
(C) 195 (D) 190

Find the least number which is added to
the largest 4-digit number and the

obtained result is divisible by 345
(A) 50 {B) 6
(C) 60 (D)5

Find the unit digit in the sum of (124)°™2
+ (124y'5,

(A) 5
(C) 2

(B)4
(DY 0O

40. 1f  J0.03x03xa=03%03%+b . then

i
find — .
b
(A) 0.009 (B) 0.03
(C)o9 (D) 008
a
41. If sum of Z and its reciprocal is 1 and
a# 0, b#0,then find o’ + b,
(A) 2 (B)-1
()0 (D) 1

SOLUTIONS

1. (B) Let, three conseculive positive
numbers are (x = 1), x and (x + 1)

respectively.
According 1o guestion,
(x =17 # ()" + (x + 1)" = 365

CHl=2x+r+x+1+2x=365

=

= 3¢+ 2= 365

= 3 = 365 - 2 = 363
- 3463

= .|."=*—3—= EI:{“}I
=1l

r=1=11-1
= 10
and x+l=11+1=12

5 Required sum =10+ 11 + 12=133
2. (D) According to the question,
Divisor = Quotient = 10
Divisor = Remainder x 5
Divisor = 46 x 5 = 230
Divisor 230
Quotient = T:ﬁ =23
Dividend = Divisor x Quotient
+ Remainder
=230x 23 + 46
= 5290 + 46 = 5336
3. (C) Let the numbers be x and y.
According to the question,
xx 30 yx 40
100 - 100
=3 Ix= dy

4y
3

il r=

(x+y)x25
100
r+yv= 1680

= 420



4y
= —+¥ = 1680
3
4v+3y
= = 16&0
3
1y
= " 1 &EL)
16803
£ 7
= TH)

S0, the smaller number = 720
4. (C) Let, 4 pnme numbers a,b,c.d are in
ascending order.
According 1o question,
axbxe= 455
and bxexd= 1729
axbxe 4533
bxexd = 1729
a 5
d =19
S0, the smallest number = 5, and
the largest number = |9
5. (A) Let, the numbers be x and y.
According to question,

x+y=35 A1)
and xxy= 6
=y = (x+y)F=dxy
(5PF=4x6
=25-24
= ]
x=-y= | A1)

From eq. (1) and (i1),
x+y=35

x=-y=]

2x

=3

-

X

Fromeq. (i).x+y=5
=3 I+yvy=35
y=5-3=12
According to the question,

BRERERE]

1 1 4+9 13

~9 4 " 36 38
6. (D) Let, the total score = x

3x

Ma:cimmnm:ﬁ

and maximum number of 2™ number
3

=ﬁ * Remaining runs

3 3x 3 Bx 24x
—] x—-— e
11 11 11 121

9x121
9
7. (C) The numbers are v, x + | amd x+ 2.
x+3r+3+dr+E=19]
Gx=191-11= 180
x=20
Answer = 20, 21 and 22

= = |2]

b=

3
8. (B) Safe tables = > 108=50

Safe chairs = %xﬂ!-?ﬂ'

Safe pairs = 90
9, (D) If 1" part be x.
Then. the 2 number = 37 - x
x5+ 37=x)x 11 =227
= Sr+407=1lx=227

— ﬁ::-ll:l'.-'—l.ﬁ:]ﬂﬂ
== x=30
the 2™ number = 7
10. (B) A |B|C
o
- x |4x
2x
— T+.:+-u=5lu
= 1Tx=510x%x3
= x=90
2x90)
A=—— =360
3
B=T90,
C=%360
1L (C) Let. the number of coins of 25p = .
The number of coins of 50p
=24 -2y
Ao 137
gl I+ 3 1 =13. 15
x
—s x+12—x +E =13.75

X
=5 I: 1375 =12=1.7T5
x=1Thx4=7

12. (DM Let, the number of Indian soldiers
be x

European soldiers = 12000 - x
(12000 —x) x LB+ xx 1.75

47
= 12000 x lﬁ
= 21600 - 18x + 1 .75 = 21400
= -0 = — 2
200
= mt-’l[l]]

13. (A) Required numbers of students in the
last row = +/1369 =37
14. (C) Let, Ram's assesl = x.

According 1o question,
x x )3
E""'[I_E]E'km} =
x 2x 3
= W= 0 =
= 3 3 3 *
2x
r=l=+=]_
= [3 5]-1‘-4('-'{1
e Sx+6x
= T e
15y =11x
- T B
= 4y =6400x 15
x=1600x 15
x =¥ 24000

15. (D3) Perfect square between]20 and 300
are : (1 D2 (122 (13 (1402 (1502,
(16)%. (17)

Required sum = 121 + 144 + 169 +
196 + 225 + 256 + 289 = 1400

16. (C) According to guestion,

P+Q+R
|

P+Q+R=3R+15
P+Q=2R+15
R+15=39 [W5 P+ Q=139
2R=39-15
IR=24
i) R=12yr
17. (A) Let the two numbers be x and y.
According to question,

=R+ 5)

LI T

+y=§
and xxy= 15
1 y+x

1
_+_ =
oy

8
15



125 1
— T
6

21 125 &
o ion 3 3 1

= 250
19. (B) 09 = (.90
09 = 0,999

(L0955

0.09
005 = 0.0909

S0, the largest number = (1.9999

=09
5

20. (B) " 0.625
i -
11 = 0.6363

A 2 3

nd 3p = 0633

19

S0, required fraction = E

21. (B) Let, the present age of father and his
son areé Sx ve and 2y yr.
According to question,
S x 2e= 1000
10+* = 1000
= =100
x= 10
Father's age after 10 years = Sx+ 10
=5x 10+ 10
=50+ 10 =60 vr

22, (C) Prime numbers between S0 and )
= 83 and 89

~  Required product = 83 x 89 = 7387
23. (D) Let, five consecutive numbers be a,
far + 1) {a+ 2). (a+3)and (a + 4)

U

respectively.
Ss=lai+la+ 1 +la+2)+
(a+ 3)+ (a+4)
= 5a+ 10
= Sa=5-=10 L ﬂ=5-"]
5
Largest integer = a + 4
5=-10
= +4
5
S5—10+20
= 5
S5+10
-5

24. (B) According to question,
Sum of x numbers = x x vy = xy
Sum of ¥ numbers =y X x =xy
oy
x+y

Averageof (x+ V)=

2xy
x+y
25, (C) Every real number is a rational
nurber.
26. (C) Let, the required nomber = x
According 1o question,
I-I-Lt]z:ltlr::ixﬁ-
(three prime numbers)
x+ =30
r+x=-30=0
C+br=-5r-30=0
ix+6)=5x+6)=0
x+6)(x=5)=0
x=35)=0

(| S| | P

i x=35
27, (C) (31)* < 1000 < (32
= (32)* = 1024
Required number = 1024 = 1000
=24
28. (B) Let, wtal hens = x, then
number of cows =48 - x
L +(48-x)x4=35x4

= 2o+ 192 -dy =140
— 2x=192- 140 =52
52
X = ? =
total hens = 26

29. (B) Prime numbers up to 17
=23.5711.13. 17
. Required sum
=24345+T7+11413+17
= 58
p+g =10
Possible pairs = (1, 9): (3. 7)
31. (A) Let. two positive integers are x and
¥. Then, according to question
18x + 21y =3 (x + Ty)
So. only 2007 is divisible by 3.
Hence. it is only the possible.
32. (D) Let the numbers be x and y.

30. (A)

According to guestion,
XXy=45
and r-yv=4

T4 r +I}‘1={I—r'|.']3+11j'
LV =4y +2x45
=16 +90 =106
33. (A) Unit digit in (122)'7
= Unit digit in (2)'™
= Unit digit in (2)'™*!
= Unit digit in (2)! =2
M. (B) Let, Son's age = x vr
My present age = 3x yr
According 1o question,

Ix+15 2

+15 T

Jr+15= 2+ 30
dx-2x= 30-15
s x= 15
Sum of the ages
= x+3x
= dx=4x 15=60w
35. (B) According 1o question,

U

u

=
=4

w| D

U
—

+

oL | =
h___f'-*

]

— ——
w
et

e «Is

= l+£=—

9 9

9+x 169

= S "9

=3 9+ x=169
L =169 =9=160

36. (C) Let. the numbers be x and v.
According to guestion
r+yv=M
and rxy=143
8 11+}'1={x+3'}1-1:}‘
=(24y - 2x 143
=576 - 286 = 290
37. (C) Let. the total no. of eggs = x
C‘Pufmmlegy:.rxg
.t X
3
12

S_Pn-t'mleg,gs;rx‘;

o 120
K 5



125 5x 39. (A) (124" + (12457 41. (C) According io question

E i = (12477 [1 + 124] o
36x-25x =124 % 125 = =+= =
= —— =} k= b a
13 = Required Unit digit
Ilx = Unit digit i 2 2., a2
i — 143 Umtdugﬂmﬂ}“:]j i a+ b nt
- =3 ab
' H:;'TIS =195 40. (C) s ﬂﬁﬂixﬂjxn = 03x03xb s T .
Hence, total purchased eggs = 195 =3 .,‘ﬁ.{lll'}:-m = ﬂ.ﬂﬂxﬁ = : b:l -I-bl—a.ﬂ? ]
= +bh =(a+b + b - ab
38. (B) gy 10005 is exactly divisible by 345, = 0002 x o =0.0081 x b " (a+b)(a )
a 00081 %l =(a+byx0=0
Hence, the smallest number Y — =

= 10005 - 9999 = 6 =09



Chapter

) Square Root and Cube Root

1. Introduction

1.1 Square

If a number 15 multplied by itself, then the result we get 1s
the square of the number.

Example: Squareof 5=5x5=25
Squarcof4=4x4= 16

1.2 Perfect Square
It is a number that can be expressed as the product of two
equal integers.

Example: 16 is a perfect square because it expressed as
dx4,

1.3 Sgaure of Decimal Numbers

First find the square of a number without a decimal point.
After that place the decimal point on the twice place of the
position of decimal point in the given number.
Example: (1.5)°=7?
Stepl: Takesquareof 15.ie 15x15=225
Step2: Place the decimal point on the twice place of the
position of decimal point, ie. after two digits
from right side.
(1.5=2.25
1.4 Methods for Finding Square of a Number
There two methods as follows :
A number is multiplied by itself and get the square of
given number.
Example: (257 =25x25=625
We can also use the algebraic formulas to find the square
root of the given number. These are
(i) (a+b) =a®+2ab+ b
(i) (a=b)’ =a*=2ab+ b

II. Unit digit and last two digits in the square of any number

S.No. Unit Digit of the Number  Unit Digitof Square  Last Two Digit of Square

of Number
01 or 09 |
02 or (08 4
03007 9
M or 06 6

Example 1: 255 =(20+5)
=207 +2 %20 % 5 +(5)
=400+ 200+ 25
=625
Example 2 : (458 =(50-5)
=(50) =2 %50 % 5+(5)°
= 2500 =500 + 25
= 2000 + 25 = 125
Rememberable Squares of Few Numbers
Number Description Square
1 12 = 1x1 |
2 2 = 2x2 4
3 3 = 3x3 9
4 42 = 4x4 16
5 52 = §x5 25
6 6 = 6xX6 36
7 7 =T7x7 49
8 8 =Ex§ 6
g P =9x9 El
10 10 = 10x 10 100
11 117 = 11 x 11 121
12 122 = 12x12 144
13 132 = 13x13 169
14 142 = 14x 14 | 96,
15 152 = 15% 15 225
16 16° = 16x 16 256
17 172 = 17x17 289
20 200 = 20% 20 400
21 212 = 21 %21 441
25 258 = 25x25 625
30 307 = 30x 30 )
40 407 = 40 x 40 1600
20 507 = 50 x 50 2500
100 1007 = 100 % 100 10000
If the last two-digit in square
of Number ol a number then such
number will not
perfect squares
01,21.41.61, 81 11,31,51,71,91
04.24 44 64. 84 14,34, 54,94
09 29 49 69 89 19, 36, 59,99
16, 36, 56, 76,96 06, 26, 46, 66, 86



5. No. Unit Digit of the Number

Unit Digit of Square
of Number

0

1.5 Square Root of a Number

Square root of a non-negative number is a non-negative
number that when multiphied by itself results in the onginal

number.
Example :
Solution :

Square rootof 25="7
25 is a non-negative number.
25=5x%35

It means, 25 = [5x5 =5

It is denoted by the symbol ' .,r "which means

. 1
raise to the power 5.

S5 =(5x5"= 5 ins

I. Methods to find Square Root
(i) Factor Method—Follow the following steps :

Step 1:
Step 2:
Step 3

Step 4 :
Example
Solution

Step 1:

Step 2:
Step 3:
Stepd:

Find all prime factors of the number.

Make pairs of all pnme factors

Collect one factor from each pair of prime factor
and multiply them.

Obtained result after multiplication, is the
required square root of the given number.

: Find the value of 50625

-
-

50625
16875
[ 5625
1875
625
125
25

ok Bt ] i Ko ] Bl B

SPnme factors=3xXx3IXI IS S AIKS

Make paars = 3x3 X 3x3 X 5x5 X 5x5
3x3Ix5x5

..J's[u_r.;ﬁ =3IxXIxSx5=7225

Last Two Digit of Square  If the last two-digit in square

of Number

0

of a number then such
number will not

perfect squares

(ii) Division Method

Stepl: Make the pairs starting from unit digit.

Step2: Find such number whose square is either
equal to or less than the first pair.

Step3: Consider this number as the divisor and the
gquotient, Now, subtract its square from the
first pair. Along with the remainder we keep
the next pair adjacent to it.

Stepd:  For the new divisor, twice the quotient part
and enter new digit in the unit place for
further calculation.

Step5:  Again, repeat these steps untill the last pair
15 in used.

Example : Find the square root of 50625 using division
method.

225
Solution : —zm

+2 =4

42 | 106

+2 | =84

45| 2225

+5 | = 2225

| o

5 of50625 =225
II. Rememberable Square Root of Few Numbers
Number Description Square-Root
! V=i |

1 Ja=f2x2 2

9 Jo=[3x3 3

16 Ve = faxa 4

25 V25 = [5x5 5
36 1"35 = ,ﬁ x 6 6
49 Jao = ..E x7 7
64 V64 = ..,E x8 8
81 &l = Joxo 9



Number Description Square-Root
100 V100 = 1010 10
121 Wizt = flixn 1
144 V44 = fizx12 12
169 Veo =, 1313 13
196 V196 = 14 x14 14
225 V225 = i5x15 15
256 V256 = 16 %16 16
289 V289 = 1717 17
400 V400 = /20 x 20 20
41 V441 = 21 x 21 2]
625 V625 = [25x 25 25
900 V900 = ,[30 x 30 30

1600 V1600 = /40 x 40 40
2500 V2500 = /50 % 50 50

10000 ~Jimnu =,ﬁmx1m 100

II1. Square Root of Decimal Numbers

To find the square root of a decimal number, we ignore
the decimal point and find the square root of the number
as did previously. Then put the decimal point after the
half of the number of digits of decimal point in the given
number from the unit place.

Example: +/6.25=25x25 =25

2. Cube of Numbers

If we multiply a number by itself three times, the product so obtained is
called the perfet cube of that number. It is shown by power "3". If ¥ is
the cube of x, then

P=y
2.1 Methods for finding Cube of a Number
I. Multiplication method—In this method. a number is
multiplied by itself three times.
Example : (257 =25x25x25

=625 x 25
= 15625
I1. Algebraic method—In this method. the following formulae
afe used :
{iY{a+bF =a® + b + 3ab(a+ b)
(i) (a = by =a = b = 3ab (a - b)

Example :  Find (15)°

Solution : (15 = (10 + 5)°
cla+bP=a + 8 +3abia+ b)
=(10F + (57 + 3% 10x5(10 +3)
= 1000 + 125 + 150 x 15
= 1125 + 2250 = 3375

or
(15)° = (20 - 5)°
=20 (5 -3 % 20% 5(20-5)
= 8000 — 125 - 300 x 15
= BD00 — 125 — 4500

= 3373

To find the cube of decimal numbers, first find the cube of give
number without decimal point, then in the result pul the decimal

point three times the given digit from right side,
Example : (1.5 =7
Solution :

First find the cube of 15

=(15’=15x15% 15

= 3375

since, decimal point is place after one digit from the night

side. Take its three time, Le. | % 3 = 3 and place the decimal
after 3 digits from the right side.

= (1.5)" = 3.375

2.2 Rememberable Cubes of the Numbers

Number Details Cube
1 P=1xlxl 1
2 P=2x2x2 #
3 P=3x3ix3 27
4 P=axdxd 604
5 '=5x5x5 125
6 6'=bxbxb 216
7 P=TxTx7 343
8 B'=8xBx8 512
9 P =9x9x9 729
10 10* = 10 x 10 x 10 1000
11 1*=11x11x11 1331
15 15 =15 % 15 x 15 3375
20 20° = 20 % 20 x 20 £000

Cube root of a number is the number whose cube is given number.
Cube root is denoted by expression {1"_ A

Example : Find {3625



Solution : 2 5825 = {IEEE]%

1
= (25x25x25)3

1
= {25}}‘5 ]

3.1 Methods to find the Cube Root
1. Factor method-Follow the steps given below :

Find all possible prime factors.

Make triplets of same factors.

Omne factor from each nple is multiphied.
This product is the required cube root of the number

Example : J133] =7

Selution : fj33] = J1Ix11x1l =11

Example : Find cube root of 5832

Solution : 5830 = Y2x2x2xIxIxIxIxIx3

= Hﬂﬁl! D= (IxIxI)x(3xIxI)

=2x3x3=18

3.2 Rememberable Cube Roots

MNumber
1

125

216

3

512

729

1000

1331

3375

Details
=i
¥ =3axaxz
Yor=yfaxaxa

N25=35x5x5

Y216 = Yo x6xe

Y343 = YT xTx7

Ysiz=2ax8xs

Y720 = Yo xoxo

N000 =P0x10x10

N3 =Pix1 =1

Y3375 = 351515

38000 = 20 x 20 20

LR

10

11

15

3.3 Cube Root of Decimal Numbers

To find the cube root of decimal numbers, first find the
cube root of given number without decimal point and

1
then place the decimal at El'd of previous positon of
the decimal point.
Example : Find ,ﬂ'ﬁﬂ]g =7

]
1000

2HAw2 2
- — =2
10x10x10 ~ 10
4. Important Rules

Rule 1 : Find the square of a two-digits number.
(xy)* = 2l

Example: (257 -(24)°

Solution: (25 =(24)°
=(2)72 x 2 x SH5)* = (2F12 x 2 x 4/(4)°

e ) +
= 420/2)5 -4 !It‘%ﬁ

+*
=3/ Vs -4%%

=625-5T76
=49

Rule 2 : Find the square of a 3-digits number.
(xyz) = 2wl 2az + ¥ 2yl 2

Example: (235)° =7
Solution: (235)° =(2P/2x2x3/2x2 x5+ (32 x 3 x5/(5)°

+ +
ﬁ
= 4120 -wmf@)ﬁ

+ +

41140 -91G)vs5
+ T

=53§R§25

Solution : -.’."[I_[I'.IH = ]

=55225

Rule 3 : Find the square of a number formed by
repeatitive 1's.

Example: (11117=?

Solution : There are 4's. So, the counting will start from 1 to
4 then reverse counting will start.

(1111

1234 321 X
Counting Forward Counting Backward




Example : (1111)° =(1117 +(11)* =12 = 10000+ 1000 + 25
Solution: (11117 =(111F+(11F=(1) =11025

=123432]1 = 12321 +121 =1 n(n+1)(2a+1)

Rule7: 12+24+32 4,407 =

=1222120 6
Ruled:  (AAAA) =AZ (1111 =A2x(1234321) Example: Find the sumof 17+ 2%+ ... +20".
Example: Find (444)2 Solution :  Here. n=20
Solution: (444 =@y x(111) Reguiedaom = Zﬂtlﬂﬂ}ﬁf!xzﬂﬂj
=16x 12321
20x21x41
=197136 -
Rule5: (A/5) =A(A+1)25 = 2870
Example: Find(125)° Rulef: (A+B+CP=A+B +C2+2(AB+BC+CA)
Solution: (12/5° =12(12+1)/25 Example: Find the square of 15.
=12x 13/25 = 15625 Solution :  (15)°=(10+3+2)
Rule6: (A+B) mA’+2AB + B =(10)°+3°+2°+2(10x3+3x2+2x 10)
Example: Find (105)° =100+9+4+2(30+6+20)
, . . _ > =113 +2x56
Solution: (105 =(100+35) T

=(100P +2x 100x5+(5°

Important Questions

1. Which of the following is not a perfect
7. Yl-m= equalsto:  J5=1732. then Jo>=7
square? . -m equals o : 13 If +f3=].732. then ek
(A} 19881 iB) 18971 | 5 l.-"h:! (.557 (B) 0.866
(C) 17951 (D) 16831 [ (]
14, 1f "E‘E-uﬁm thens a="1
2. Jooezs =7 (NCERT) 7 1 T Lthen a =
{C) = (D) = L
(A) 0.25 (B) 0.0025 b 6 1 Y
(A) = (B) ——
(C) 0.025 (D) 0.00025 B. JJ2500 + 961 =(7)* 3 3
: 4 -4
3. 500 + J0.09 + Jo.000008 =7 (A) Bl (B) 3 © 3 (D) V7
(C) 6561 (D)9 : 3
(A 3053 300 (BY 30303 1 1 |
- =
(C) 3.0303 (D) 30.303 9. Jj., ”.,.,";q.,, ":q*‘f_‘_.; =" 15. B_Js Jo-a7 T_'ur.-" —J6
| |
729 (A) 3 (B) 2 _ + =9
4. Voaoee cqualsto: (C) 4 (D) 6 Jo-5 5-4
A0 By 1
{A) 0.5626 (B) 5.625 J32 + Jas " l
10. =f (NCERT) - -
(€) 182 (D) 13.6 V8 +4i2 ) 3 ) 3
3 [(A) 2 iB) 4 1
5. "'IIIE 4= Hx%‘hlj EL]U:]'S{'IJ'_ 16. If .T=_|"—41IE.H1EJ'I ['t+_}=?
J6 1.]49 (C) 8 (D) 2 x
3 (A) 33 (B) 83
(A) 7 (B) 1= 0.009 x 0.036 x 0.016 X 0.08 :
4 R T T (C) 14483 (D) 14
_ 2 4 (A) 34 (B) 36 _u_ﬁﬂ .I.:—"E_]
(C) ™ (D) - (C) 38 (D} 39 17. If —‘E—] and —'.E*] . then
2iab+ b’
B. 10648 x Y5832 =7 (NCERT) 1 kil _—
2 2 (NCERT)
a- =gl + f
A) 396 B) 216
LA (B) [A) 3 (B) 4 (A) 0.75 (B) 1.25

(C) 432 (D) 576 {C) 5 (D) 6 (C) 0.6 (D) 1.33



18.

19,

21.

27.

29.

Ja3.6082 - 13.392)2 =2

(A) 0.6 (B) 0.06
(C) L8 (D) 2.6
P0.000729 + Y0.008 =7 (NCERT)
(A) 0.1 (B) 0.5
(C) 0.06 (D) 0.8
Square root of
(075> 2

+ = Ee
1-0.75 [ﬂ-?i +(0.75) +1] is
(A) 4 (B) 3
(C) 2 (D) 1

1P+ +3 4+ 5 =225 then
P+ 46"+ 8+ 107 equals 1o :

(A) 450 (B) 900
(C) 1800 (D) (225)
133+ J,J'ga? +42197 equalsio:
(A) 21 (B) 18
(€ 7 (D) 3
1
= 7

:I-IE—;I-IH z

(A) 3+243 (B) 3=

4 ' 1 3-33
H.-] 3_'_ 2 ED} EL- -I‘

. Square root of

034 x0.081x4.624
1.5625 % 00289 x 729 x 64 Wil be:

(A) 24 (B) 2.40

(C) 0.024 (D) None of these
. {ﬁﬁ?ﬂqﬁ_ﬁl equals to:

(A) 56 (B) 45

(C) f30 (D) 25

112 576 +J256

. The value of m"‘ 13 A 3

will be :

{A) B iB) 32

(C) 12 (D) 16

-.||3.IE|-- 036 ="

(A) 1.8 (B) 3.24

(Cy 10.4976 (D) Mone of these

. (V65025 = (2)?

(A) 65025 (B) 325125
(C) 255 (D) 510

V7 +7=576

(A) 16 (B) 289
(C) 19 (D) 510

30,

3l.

3S.

37.

JSEQ +2304 =7

(A) 23 (B) 60

(c) 71 (D) None of these
? 72
196 _ 56 equals o :

(A) 18 (B) 14

(C) 324 (D) 212

Ji64)* +(125)° equalsto:

25

(A) E iB) 3200
o |
© 3200 @) To0o

HNi+Y343="7
(A) 2 iB) 3
(C) 4 (D 7
s 12
E equals to :
IE ]3
(A) P iB) 5
4 2
W = 2=
(C) 3 (D) <

The value of " r 1
5+ 246 =
;iﬁ-l- IJI.':-

will be :
(A) 2.2 (B) 23
(C) 1++5 D) J5-=1
1 1
| = wals to :
102 1= TR

(A) 221 (B) 1-242
(€ 1=42 (D) =242
The value of

AT 7 T -

= L 1+ﬁ J?'.—z will be :
(A) 2 (B) 2,2
€ 2-+2 D) 242
J(’.ﬂl+q‘ﬁ.ﬂﬂ? equals to :
(A) 0.03 (B) Joz7
) Jm (D) 0.3

156]1+\|i154 ++225 equalsio:
(A) 13 iB) 15
(C) 25 (D) 125

40.

41.

41

43.

o
9 a7
— +(0.008)™" =| — ;
16 ( ) [m] equals o
2 3
11-= ) Bl
(A) 173 (B) 1
18- 15=
() 153 m) 3
Vo8 -T2 +50
W&o
38
(A) 6 (B) £
3
4
i ¥
cr =3 (D) 2
56
3 Y4
1 -1
w3iE ™
C) 1 p) =
(C) (D) =¢
Simplify :
[W]:[{Hxﬂ-d]-«-d]"
(A)0 (B) 1
(C) 5 (D) &

SOLUTIONS

1. (A) In a perfect sgaure, last two digits

L (A) -\Jﬁmﬂ =

can not be 31, 51, 71. So, 19881 is
a perfect square,
625
10000
J S5x5x5x5

10x10x10x10

25
— = 25
L1

3. (D) /900 + /0.09 + 40.000009

729
v

= 30+ 0.3 + 0,003
= 30,303

g e“m‘-{m
N am9n

o x 107
='I]—:I

9x10 _90
1 T 16
=5.625

0.4096

]
|
k
|
X
L

|
I
X
|
X
L



6. (A) 10648 x 35832

= Y23 x11? x Y2 x9?
=2x1llx2x9
= 396

9]
7. (B) N-— T

3

La#
Lih

Gl.—-l s E

o

il

=l

2500 + /961 = (1)
= J50 +31 = (7

%. (B)

=, J81 =%
= ‘i=i?}3
G =
T=13

9. (A)gfS+J11+ 19+ 29+ J30 =7

11+ I9+..,,‘I'='r+'.l' =7

1’5+1fll+;ilﬂ+jﬂﬁ =7
= -.|||5+:FEI+ 194+ 6 =7

= 5440114425 =7
= S+ Jl1l+5="
= 54416 =17
— 1|||5+4='.'
== ﬁ:'.'
== 3=7

ﬂﬁ
9%

_ yJ16x2+ J16x3

Jﬂlxl +...J'4x3

_ 424
T 22+28

o *[«F+«Ej
ol ¥ -

[y

009 % 0.036 % 0.016 % (.08
1L (B) \""0.002 x0.0008 x 0.0002

Here, in nomerator and denominator,
digits after decimal poant 15 equal.
So, we have

x3xlbxE
a IxBx2

3xﬁx4_

_ 1!I~1—=h~1rl

.

e

(Put x = 6)
!!I+4xﬁ+l
i 2
5+1
T
3 3
1.732
e = [} B
M7 -2
4.B)  Foo=adT+b
J1-2 f1-2
= alT+b=F 5% F
_V7-2)
= 7-4
74T +4
& 3
-4 11
T+b=— ﬁ ?
-
= H=T

15 © Fg- ﬂ ?ﬂ'
jﬁ—] 35—?

= (V5 +48)- (8 +7)+
(7 +VoH-(&+B)+ (5 + )
=o+1

=3+2=35
r= ?—4\"5

It==T-4J3 +
- _.|"—4ﬂ_.|'3

16. (D)

=T-43+7+4.3

=14

ﬁE+] ~.E+1

17. (D) HIJ’:'-I—]K-.E+1
C5+1+245 6+245

§=1 4

o 3+J§
Y

Bl f5=1
L ®
5+1 5=l

-:1:+|:.'.’Jl+l!:r1
a® —ab+b*

+|+r3"’E]-
o=E]

Here,

| LB

n
—a a2

3+-...I’.‘-
1 : %
9+&-ﬁ+5+4+9-hﬂ'§+5
9+ 6y5+5-4+9+5—645

18+ 10+4
18+10-4

32 4
= —===03
>3- 3 1.33

18. (©) 13.608) - (13.392)°

= J(13.608 +13.392) (13.608 - 13.392)

= {J‘:uu_:m =3ix06=18
19. (C) .J-J' 20 + 30,00

a‘ﬁf

|||1JL
i 2

—_— —

10 10

i 1
—
10 5

2 (.06
50



(0.75
- L‘r?S

20. (A) [ﬂ75+[u 75° +1]

+075+ 12
(1-0.75)

(0757 +(1 —D-TSIIIMST }

0.75) + 1P =(0.75)°
(1-0.75)
[+ & = b)Y =(a - b)(a® + ab + b))

1
:E=
2L (IO P+ 2+ ¥+ 8 +5=225 ()
Pedse+8 4100
=2+ 2x2P+2x3P +

(2 x4y +(2x5)°

22, (C) 333+:;||- 987 + 2197
= 3‘,}333+EE?+I3

=55 =7
5+ 48

= q?;tf: J;al--ﬂr: 3+3'uﬁ

‘ 324 % 81 % 4624 .
24 (©) 15625 x 289 x 729 x 64 = 1024

25, (A) (1D x415) = 150 = 56

112 24 16

Iﬁ.tE}_ ﬁ —32

7. (A) f36=-036= f324=138

2. () (V65035) = (2

1
or, 650251 = (7
or, 65025 = M2
= 7=255

29. (B) fi= 516 -T=24-7=17

LI =[|TT=139

30. (C) 7= 529 +/2304
=23+48=71

7 T
196 _ 56

g T

o, — =
14 36

M2x14

o, = = IR
7 56

L P=(18F =324

3L (C)

32 (A) o)™ = (125)7
= [ + PP = (42 & 568

= . 11" &Y
o
-"_

J‘ I+Jm

= M+7= Y2y

P GE [
il = =
M B Y5 = s
8
1

rf
256

.ﬂ-lﬁ.!-]'l+

, 16+24+16J6 85+ 26)

= =
(5+246) (5+ 246)
m,.ﬁ:ﬂm.x:!ﬁ
R TR
36.®) " Pk 1=
] 1-42 1+42
='"1-2 T 1-2
2 14l=yfRalayf2 =1 22

2-42
T | . £ A
7. @) O+
i ~E+E
{E}l-ll
_ 23542 1"_ "qllr_‘;E
- 211+JE]+1-JE-.E-1
- 2
4
=7
2
38. (D) \0.02+J0.0049 = J0.02+ 0.07
= 009 =03

15612 + IH+JE

= JISEII-J-JIHHS

= JI5612+13 = fi5625 =125

9 By
—+{l.'l.f'ﬂl'!]l"”—(—]
0 ® | 1

39. (D)

=E+ ].—]=E+35—|
4 02y 4
3
=14;
Jo8 - J72 + 50
41. (D) 1y
?ﬁ-b«"—+51"-_ﬁﬁ_1
W2 =ah =

u.{mf 2
1 Ya 5 2 23
3. (B) HTH T ‘rs]

x[(Ix8 =4) 4]

= [JEHJM?]: [(24 = 4) + 4]
[T ta sxkas



Chapter

3

Indices and Surds

1. Indices

The base a raised to the power of n is equal to the multiplication of a, n imes @ = a X a X ... X @ (n times). In a", a is the base and n
15 the indices.

1.1 Rules of Indices

5. No. Laws or Rules
. Muluplication Rule
2, Division Rule
3. Power Rule
4. Power rules of product
5. Invierse law
6. Fero law of Index
7. Even Indices law
B. Odd Indices law
5 Indices law in Nomemtor
' and Denormnator
1.2 Remember

(il a=0

G [@Jf]ztaf

X

i) @" xa' *a
iivi g"+a" =g™"

i 13
(v) (.:z’") za

2.1 Some Special type of Surds

5. No. Surd's Name
1. Square rool
2 Cube rosot
3. Fourth root

Description Indices form
at x a"=a" " ", where m, n g (+) ve integer and a #0 X ="
at+ a"=a" ", where m, n € (+) ve integer and a 20 g+ " =g"""
(a™)", where m, n € (+) ve integer and a #0 (@) =™
(ax bxc), where n g (+) ve integerand a. b, c# 0 (axbxef'=da"b" &
a™ = ﬂ_l_ . where m g (+) ve integer and a # 0 a~ "= dLm
a”, where a #0 a’= 1
(= a)™, where m € (#) ve even integer and a # 0 (=)™ = a™
(- a)™, where m g (+) ve odd integer and a # 0 (=a)" = —a"

2" ‘a)" &"
[F] . where m g (+) ve integer and a. b# 0 LE] = F

2. Surds

In mathematical language. to find out the root of any number is called

i
surd. It is simply represented by .':ﬁ or xn . Where x is a positive

rational number and » is a positive integer.

= oy = Tf,:n“’mrd

Notation Notation Example
J-zﬁz ﬂ={24lﬁ=21=4
Y =213 $-2
4fz = 476 =4 =2



L.2

23

24

5.No. Suord's Name Symbaols
4, Fifth root 5[
" n™ root uf”

Classification of Surds
L Like surds—The surds or radicals with same number of
powers and radical numbers are called Like surds.

Examples : « [y, 2%, 5y
Yor.24. 54w

IL Unlike surds—The surds or radicals with different number
of powers and radical numbers are called Unlike surds.

Examples: [ . Yx

Vi, i, o

IL Conjugate surds— 4 + /b and 4 fp are said 1o be
conjugate surds.

Hationalisation

To change the denominator of a radical number into a rational
number, multiply by rationalize factor to its numerator and

denominator.

£+@_£+£HJ¢:—+JE
Ja N'E-:.I'ﬂ Jﬁ ‘;a+;b
[-.."E+#]'
" (Va) - (V2]

a+b-2~l"§
a-b

Example

Important Rules on Surds
|
W Yo =(a"} =a
i) Yab =(ab)" =a.Yb

i) ey =" =4a
i) fa xJb =-Jab

™) Jab® =bJa
“ I E _— ‘-;IFE
(wi) h nﬂlr’—]

(vii) %5 =4'"
iii) g xJa = a
(ix) (JE—Jb_f-a—m:-JE
(Where, a and b be the positive rational numbers)
0 (Va-vb) =a+b-2Vab
xi) a-b=(a V5 )a +vF)
2.5 Remember
@ Jz+a' +\2a
(1) (\'F-l- \F]=2-u"r
i) [V2a-a)Va

) 2Ja - Ja =va

V) Ya+Ya+la

i) —Ya -¥a#a

(vii) 2 =1414

(viii) f3 = 1.732

(ix) f5=2.238
2.6 Type of Questions
Twel: Ka=mw"* " b= " ad c=nf** 0", a" "V~ "= 1.
Example :x =™ * " V. y=ad"* "t and s = * ™ b" x" ="

s

Sol:
Tyre2:x =¥ =c =2z
Example : Find 5 =252=15!-3,
Sol: S=151=151=3-)
Ty 3:x0ib=0) o yblc-aly ycla-B_ )
w . luﬁllﬂ-lﬂ x ]ull]lljlﬁ-!}“ Iu]5l5-10:|= v

Sol: lu_ﬁl['ll]-iﬁlx Iu]ﬂ{l!-ﬂ o Iul! =1 1

ymenym=l J=m_ | since. m,n and ! are cyclic.

t- 1
Tyred:If [{f;] =4a x=4.

Example : [-‘:fﬁ]z_i = 64. Find x.



Sol.:
x= 1 1
['c.lIJ ﬁq-] = . r+ 1 + o =1
T 1 -1 - 1+2+5
e 11640 > 1+ - +2
We know that [«.G] =a=>r=4 10 10
n[n +I] 1 1 !
TyreES:axa" Xa X ... xg= 43— [1‘]"’ [ h}" [x‘]"
= Tyre9: = x == ® = =1
x X x
Example : Find the value of 3x 3% x 3 x . x 310
1 1
nin +1 * ey Y Y z
Sol: I I ® o, x}'“=a¥ Examgple : Fmdnmajuenr[a—T x[a—l]’ x[a—l]u_
a i | i |
110 +1)
il - 1 ] ]
_ qSxll _ 45 x ¥ Yz 2
» A ! Sol: I X a_z x| -1 =1
. g 2 merl)2at) a’ a a*
Tvwe6:a <& xd x...xd e Y 3 '
1 : [ Since, x, v, z are in cyclic order ]
Example : Find the value of 3 X 3% x3' x3* x3° 1
Sol: Tyre 10 : 1+ b=23 +x°-0 + I+=|-b+xc-h
; . . . T S NV LR
3% 3% %3¥ x3¥ x3¥a PITHHE ! -
5(5+1)2x5+1) *lexttaxtt
=3 5
WXL _ s Example : Solve : : + L +
=3 5 = T 1+10770 #1007 1+10*°Y +10*°7
wln e 1)] 1
T\Tﬁ?:dtlknrku-}ﬂ ............ H=a[ 2 ] 1+10Y2 410"
. s " 4 Ly 10’
Example : Find the value of 10" x 107 x 107 x . x 107, Sol:  According 1o [ a hl =+
| wd 11 i ]+xh‘l +x|:"I '|+ II‘ +xﬁ"
Sol: 10" % 107 x 107 % ... x 10
10(10+1)] 1 |
w4 2| Lt T ax't
+
1410°°% +10%°* 1410777 41077
= 1069
s 1
s
il * 14102 4105 &
Tvee8:1f abe = 1, then I + ! + bed) . } )
a+b=c +c=a c+a=
| +a +b~" | +a +b" x* 2 x"
i a Tweull: | % | = e = =1
l4+c+a' ™ . 8 2
Example : Find the solution of
| | | Example : Find the solution of
+ +
| = | = | - |
l+5+(ﬁ] L +5 +2 ]-I-1+(5} @D B )
| Sol: Here, [5__,, “[5_4 "(5_2

. = =3 3
Sol Here, a=35.b IﬂandL {Let)

l
abe =5xmxl=l £ ]_ l &
Sx 5 4 52 =1



Tyvre 12 :

Example :

Sol:

TyrelX: If a+ b=10 then

=]:||—1_||__a|1. +=1|:|1|

5" +an+l +=1l-|-3

2
l+a+a

a|:.—| _nn _nu-r-l

Lk R

= 1 3 ]

n n+ n+2
d =34 =g

Sn.+l

Solve ¢

+1

sn—l _5!: _5n+l

=
l=a=a"

2 »
a* ' +a" +a" l+a+a

=1:hl _3' _an+l -

~
l—a—a"

Put a =35,

1+5+5 31
1-5-5" -29

2 -2
Hl] x.l]
yJi ¥
Example : Solve : : % . : oy
5] -s)
So0l: Using Type 13, we have
a+ b=2+(-

Tyre 14 ¢

Example
Sol:

Tyre 15

Sol:

Tyre 16 :

Sol:

Tyre 17 :

Sol:

R
N

Divide a™ by {a + 1), the remainder will be |.

: Find the remainder when 30° is divided by 31.
Here, the power In = 50 (even) and the base a = 30, 5o,

the divisor a + 1 =30 + | = 31 and the remainder will be 1.
Divide a™* " by (a + 1), the remainder will be 1.

: Find the remainder when 30! is divided by 31.

Here, the power 2n + 1 = 51 (odd) and the base a = 30,
So, the divisora + 1 = 30 + 1 = 31 and the remainder will

be 1.

Divide a" by (a = 1), the remainder will be 1.

: Find the remainder when 207! is divided by 19.

Here. a =20
and divisor a - 1 20-1=19
S0, the remainder = l

l_rlb-ﬂ]b+ € 5 Lt[c-n'}r:+a * [Il-n:l-bl].n'-rb =1

: Find (x%)® % (™ 1) x ().

Here. f.t'ﬁ-J:F‘S-'-!] x 1-13---1-}13- + d) x L_[J--S:lll--t-ﬁ'r: 1

Ty l8: fa+b+c=0then a + b + & = 3abe

Example : Simplify: ::-;.-IJ +(y- ZF + (z—xF.
Sol:

Here, A+B+C=ix—-v)+({v=2)#+i{z—-x)=0

= A+ B '+ C? = 3ABC
Ix-y){y-2)(z—-1x)

il |

-
Sol:

el |

= a4 2
|

1616416 = 167

7

= |68

noom
——
e "t
)
o

Example : Solve: f54/545............ ¥
Sel: 1.‘5\!‘5\-‘5‘1! =
Twe2l:lfa <a,€a, < .. <a .and a_-a_ _

=y =dy = dy =, = d, = a. then

(Vor o) < (oa=4oe)
< (- k)

Example : Which one of the following is the largest?

(Vio-8) (B - B).(\B-), (V7 -]

Sol: 10=9=9-8=8=T=T=06=1.

(B-B) < (48-

Here,
(V5 - 46)
(/7 -46)

50, (ﬁ-'u"g) 1s the largest.

a++b = a++Jb
avb " Jai-b

5+2-.E
5-231& '

Ty 22:

Example : Simplify :



Sol

L L= )

Tyvre 23 : TT
lll-l + lﬂ--p E‘h +
1
:|.|-iln_| +:Eﬂ“

Where, a) <y < @y woceveens <a

ad @ —a, _ =a ey =&y =k

| |
J2+413 * J13+14

|
Example : Simplify : |'|""” % i-III +
1
* 14 + 15
Sal: I
;ll +JII

514 +:.|'15

Here, ) iy € e
and 15=14=14=13=13=-12=12=-11=k=1

I 1
;ll+3l3 JIE +Jld

Hence, required Solution is

£ (Vo = &) = (V5 -4i)
V15 -V

Tvre 24 = - — 3
Vi V2 e s
i 1 o 4 |
Ja_“r';ai T ¥
BEY N N O
Where, a; >da,>dy >a
and ay —dy = dy— iy = e d, _—a =k

V- /- E-

1

Example : Simplify :

1
Vi-J6
Here 10— 9=9 _RBR=B_T=T-6=6-5=1=k
Sol: Required result :
-, |

%[E -2fa, -2 [a,...........
= [Vi0-28 - 27 =246 - V5
= J10-28-247-206-5

|

Tyre 25:
ﬂ: + 33 334-' ﬂ,‘
| 1
I =I[J;"'Z da ‘|"‘|J;]
“‘u—|+ “‘n
Whrre, u]{ﬁ:{- ........... <
ad @ -a, _ =a _ -d _,=.=da,-a =k(constani)
E . | | 1 -
Bidd Ja+5 s

ofiacs) 4o |

—a, =k (constant)

{2

Where, a >dy> ..

a.1'||d:il-:::-n':-lu'_1| ....... .=d,

. 1 1 1 1
m:ﬁ—ﬁ+ﬁ—ﬁ+ﬁ—ﬁ+ﬁ_\ﬁ=F
ot 72542V 4 E4E)+ oF

) -"i_li'ﬂ; _ a+h12\E
T‘“H'];m_\-g' a-b

5+2J6 +J5-2J6

e T S Y
'9"4;4“\!'; a+b+2ab
Sol: 127 o = a—b

5+ 236 +5-246 + 245+ 2J6 5 - 246
= 5+246 - (5-246)




10+ EJ(S]1 - [2”’1‘-"—)2 10+225-24
= 16 = a4l

2

) [

12 3

a6 =6 T oxs V2

Tyee 28 : Method for arranging the radicals into ascending order

(i} First, make the powers of all the radicals equal

(ii) Then, The largest number of radicals within the
radical is the largest radical.

(i) Finally, we can arrange the radicals in ascending
order.

Example : Arrange the radin.:m#t_ﬂ. %@ﬁ in ascending onder.

Sol: Here, the radicals have the powers 4, 2 and 3 respectively.
LCM of the powers =2 x2x3=12
Nl 1 1.3
(1) 10 = jp8 = 104 3
L
= [m-*]lz = 131000
i 3 l Lo L] L*r 3
W 5 = 53=47% = (5°) = ¥fis625
| I 4 4 L
i) Y5 = (155 = 1579 =[[15] ]1' = 'Q"’|5‘

= W50625

Ascending order — 410, 35. 315 .
Twe29: Jasb+2Jab = Vazvb
Example : Find the value of \f§ + 2415 .
Sol:  R+2Vi5 = 5+3+25%3

= 5+43

|
Tyee 30 : If m%f:ﬂ. ’lf;"“?: = .“‘ +2.

1
e

. | e
. - X+
Exnmple.lil+x 23, find T

1
Sol: ‘EJ':}:: Ja+2
= J2332 =5

1 l
Tve3l: If 1-;=u,£'jx-=-.||la—2-

: ; 1 e
Example : If X - — = 11, then find X 5 g

a-—2

Sol: ﬁ'jt: =

= 1-2 =3

1
Tyre 32: If J;"'j; =a X +£ =a-2

l 1
Example : If E"’T =23, find the value of X +—
x X
1

Sol: From, & ;I'E =2

= 625-2
= 623

! .
Twedd: If "-"T*‘T =a.m¢nx+l=u-+z.
X X
N |
Example : If :"I =5.l1'u:nﬂndlhtva.lu¢ﬂ[1+;.

|
Sol: From., K'l'; = + 2,

= 531-2

]
L
|

i | L
Twelds: I X + =5 =a.then H'l';:u' - 3a

Example : If -!E-:-E.f- =5.|lwnﬁndl+l—.
X

l
Sol: le'l-; =a =3a

=5 -3x5
= 125-15
= 110

if3

1 1
= X - =0 Xa=— = ;
Twelde: If ij_ a. then = a +3a

g8 AT syl i
Example : If ﬂ;-illmnhlﬂx =

1
Sol: I': = +3a

=5 +3Ix5
= 125 + 15 = 140



Important Questions

1.

1.

Find the value of (?) in the following
questions :

(237 x (23)F » (3P0 = (23)°

(A) 1316 (By 12.6

{C) 12.8 (D} 13.8

G x @3- =7

(A) (961)° (B) (31)°

{Cy 20791 (D) 4

1000+ 10 =7

(A) {1000y (B) 10

(C) (100)* (D) 100

(3" = 19683

(A) 3 (B) 9

C) 4 (D) 8

K" =25 ="

(A) 4 (By 10

(C) 25 (D) 32
(24)* +224=7x (209

(A) 20 (B) 4

(C) 2 (D) 16

Find the value of x in the following

question

rLge _13! w I“l = 21[

(A) ] iB) 2

(iC) 3 (D) 4

el ——s gr-3 then x =7

(A) -2 (B) -1

{C) 2 D) 3

If a=**< =1, where a is a (+ve) real

number and a 2 1. find x.

(A) =2 (B) =1

{(C) 0 (D) 1

If 7+ 1 =64, then x equals to :

(A) 1 B} 9

{C) 27 (D) ¥

If (64)" =% = 4 x (80"~ %, then the value
of x :

(A) 2 By 11
10 20
(C) - (D) 9

12

13,

14.

15,

16.

17.

18.

19.

9 g YT 2
II’[II[E]‘ - then the value
of x :

(A) 1l (B) 2
{C) 3 (D) 4

1
1rI=7_+.,E,u.e..ﬁndx+-[.

(A) 3,3 (B) 83
(C) 14+83 (D) 14

Find the largest number among the

following : 35 . ﬁ : §E 15

(A) L5 iB) ﬁ
() (D) 5
Find the largest number among the
1 1 11
following : 3;. 33, g8, q;
L .
(A) 23 (B) 33
s -
(C) 88 (D) 9%
JO.01 + 081 + 21 + J0.0009
equal to:
(A) 2.1 (B) 2.13
(C) 2.03 (D) 2.11
2432 - 244 + Y500 equalsto:
(A) 236 (B) 3424
) 743 (D) 916
(.49 051 als
025 * Yo3e 1
7 =
(A 10 (B) 10
9 9
3 2— 4=
(C) 10 (D) 10
-
: _ 5 -
If /2 =1.4142. then find e
{A) 1.5858 (B) 4.4142
(C) 3.4852 (D) 35858

. Simplify: [ﬁ]‘l:ﬁ?r

(B) 5%
(D) 512

(A) 5¢
(C) 54

A ,fH_EJE equals 1o -

2.

b
>

(A) 5 +.5 (B)5- f3
© 5-8 (D)3- 5
.. : ]
1
_E equals to :

: B) 16

(A) T4 (B)
o

(C) 6 D) =16

3 1-1||.1+1~1..||;+4 3 equals to :
(A) 1] (B) 2
(C) 3 (D) 8

i+ Vi-1

¥ z y % i ;
I T and | :ETI . then whit

will be the value of +* + _1.’1.
(A) 14 (B) 13
(C) 15 (D) 10

-

o | B

25. In ET = m.ﬁ-rh. find a.
11 4
(A) T (B) =1
4 W7
() ; (I3} —T
| 1
N
26. 5+ Jnj + Ji+ 3
1
....... + m =1
iA) (Bl 9

27.

(C) fo9 (D) /99 -1

J 1! 2 *- 1 equals to :
9 I
(A) 22 By 22
11 30
(C) 232 (D) 23
¥ 4 px—1
m equals to -
| 3
(A E (B) E
-1
(C) 2+1 (D) 1



29,

3l

@ S 5

{A) O iB) 1

(©) x (D) +&d+ 4
-..E+l

fx= 1 then v —x—1

(A) O (B) 1

(C) 2 (D) 5

2 2+DE+ D+ D+
[Zlﬁ-l- 1) equals to :
(A) 0

(C)y B30

If @, b, ¢ are real numbers, then r‘" -1

(B) 1
(D) 809438

(A) abe (B) E
(C) Jabe (D) 1

(A) 1 (B) xabe
i

C) oot (D)0

1 1
l+a? " 42" " l4a*" T 4a’""

1
g TR R

(A) O (B) 1
(C) a*=¥=* (D) a**¥*=

&
Jlﬁ+bﬁ-:ilﬁ-bﬁ R

2 g
(A) 3 (B)

3
© = D) =
4 5
| |
10000 ~ Joo_Jog *

ﬂ equals to :

(A) O (B) 9
(C) 10 (D) 11

3. If xyz = 1, then m +
1 |
l+r'|.'+:_I Frezes! equals to :
(A)D (B) 1
(C) ab (D) L
ab

B UP=rF=mand = pf = n, then
which of the following statement is
cormect?

(A)xw=yz
(B) xz=yw
C)x+ry=w+s
iD)x=yv=w=-z

390 2 =3 = 12", then which of the
following stalement i comect?
(A) xy=z(x+2y)

(B) sy=3z=(x+V¥)
(C) yz=3x+y

(D) xy=z(3x+¥)

. J,,[']J,,T 3
—

|
(A) ] (B) 3
(C) 3 (D9
‘i (243)% x 3% -
9" 3"~/
(A) 1 iB) 9
(c) 3 (D) 3%

42 ﬁ - ;’513? * Eijﬁ -
;.'Ei__dfs'nquﬂsm:

(A) More than 3 (B) Between 2 and 3
ic)o (D) Between 0 and 1

Solutions

r ]
1. (A) B._I+T_..+3.Er= Illﬁ

2. (A) a1t -T=34

= (31 x 31)°
= (961)°

3. (A) (10%)'? + 10® =10% -0
=10° = (10%)?

B

= { 1My~

4. (A) (37 = 19683
3 | 19683
3| 6a6]
i| 2187
|79
3[243
1|81
il 27
ilo
E
1
=1g
3% = (3%
S, =13
5, (DY mt =25 ur":ﬁ-l
= npn=2 and m =5
W =2"=32
6. (C) ‘III(E“:'. + 224 = 7 x (200°
(24 +224
—
= (200
. 576+ 224
i "= 400
3w
a "= 400
|I.=1
7. (A) %32 x 160 =21
= 2Fx2x2Hy=2"
— z:n-tinvh=lll
s 2|I.:|:=3II
= llx=11
= x=1
3 by | ..—].—..
E. “-_} 3 1 E.'t.‘-ll'
1
- gy
— 21:-]=2w3-x+5|
[ Equating the ers of both sides ]
E pow
=I==3x+9
= 24+ 3x=9+1
— Sr=10
= r=2
9. (B) a tiz
— ati=0
—1 Ix+2=a"
— ==
— E==1



10. (A) g+l =64
HIfI=HI
i+1l=2

=]
11. (D) (647" =4 x (R~
(B2 =3 =4 (B4

= gl-10 gr=-d_4

— H-il:-ll.l-:+-I=4

= =4
ity {EJ}JJ--EEEI
—_ E'JJ—IH:IEI

Equating the powers of both sides,

= Or—-18=2
Oy =M

13. (D) r=7-43

=7-43+7+443

= |4
14. (B) .6.35.15
111
23 32,5315
LCM=2x3=6
) i
@M 3= { ]ﬁ—[a,]._.,
i

(ii) ﬁ = {33]E=[37ﬁ

I
(i) ;3 = [51}E=(E]£

- _E_ E
(iv) 1L.5= E- 6-1

The largest number =2?ﬁ =3

15 (B LCM =9x8=T72

1 1 1|3 & 9O
M2 =2, 371 & 3

| . E], 2 1
lu13;={3!4-_ L L1

1 1 3 1
{iii) 35-[13]5.;33-;[13?}5

- (27 = (7

It is clear that 3.i is the largest

numiber,

16. (B) J0.01 ++0.81 + +J1.2]1 + JO.0009

= 0.1 +09+ 1.1 +0.03
=213

17. (©) 2332 - 244 + Y500
IW—ZM+M
x24-2a+5ds
74

3

049 [os1  [® [5

— g f— = f— e f—

a2 JD.E Jn.aﬁ 35 Y36

n n
L

s
Y - M-

o+

WA= A~

—
e
=1+
L*, ]

]
I (]
B
L]
b
=|e

=

19. (A) 2 =14142

]

I
) )

7_.3
3+ 3-
7(3-42)

T g

=3-42

=3-14142=15858

s H{fﬁ]‘[dmﬁ[‘

=[£]‘[{fﬁ[

= (5] + (B - 24543

(V5-+B)
= -4

A

]

= — =16
6

23, (B) ,J B +4q3 +u;|-|'?+4js

R vy ey
~f3+ ,’3+s [(-ﬁ-n- 45}2

{ \ﬁ = 2}

=J-J§+J3+lﬁ+ﬂuﬁ
= --J'i+1ﬁ4'] (4)* +2x443
=J-J5+d(-ﬁ+4f

=J--.E+ﬁ+4

=yd=2

Ji+1 341

= x
. (A) = Ji_] ﬁ-l-l

3+l+3J3-'
2

4+E«E

2

2{2+J§]

2
2+



Similarly,
y=2-43
2y (2448) +(2-45)
= 4+3+43+443-4.5

= 14
JT=2. 01 =%
5.8 afitb=F5 F >
(7-2)
o pny W
(V) -(2)
7+ 4=4-f7
. rad
=447
B
11 4
h+uﬁ=?'3
[ Equating the coefficients of a ]
4
a= =3
l 1 s
26, (D) E+_|+:H+_\E
|
100 +

'y

(L= _ 2
27. (C) 2 11||2,,||131 =d_

il

[ I

It s
Sl

29, (B) 1[_1"'”]._r +[1‘+'I_.

:-:{r”"'r-i=]

-L.]

3+1

= J_""_n-l

S+l
- JIJE_-]’-I

J§+l

Y.

-

30. (A)

%
g |

e
5+l

2

-1

s+1+205-25-2-4
4

=0
LB 222+ D2+ D2+ D)

2+ x2®+ 1)

Z_1x 2+ 1)(ZE+1)

P+ D2+ D%+ 1)

2_2-p2+DE+1)
s+ D%+
M_ 22+ D+
2*+ 2%+ 1)

M_ 2@+ D21
2%+ 1
=22 _2-D(®+ 2%+ 1)

=22 _ab_ne¥sn

=2_2_n=1

3 (D) -..l'u h b.q"b “c.u"r “la

Iy

33. (A) Here x. y, z are in cyclic order.
50, Solution = |

M. (B) Here x. y. z are in cyclic order.
50, Solution =1

V7
35 (A) F|ﬁ+&ﬁ- filﬁ-b-ﬁ

vl
qt}+1+ﬂ31:¢? —\I[')+?—2q.51:u:1

Vil
¥ ¥

(B) +(v7) + 248 47
~J(B) +(7) -25

4+ L + !
;GH-JE; 2 =4l
Here 100 -99 =00 98
=2=1=]
Required solution

{ﬁ-ﬂ:lﬂ-]:"&

37. (B) Here x, v, z are in cyclic order.
S0, Soluton = |
B (A)p'=mand pP=n

= P=Emx = n
= m: =n .“]
1 1
Similarly. r=mY=npw
o
== m-"' = .1'2]
From eq. (1) and (2).
m: = m-?
-
= x_ ¥
— ] V=W
39. (A) Let. E=F=1E=k
1
2= kx
L
3= kY
L
12 = k*
L]
2x2x3)= k2



L |
kx % g % p¥ =k

2 1 1
= s T

x ¥y 4
=5 2V + XTI =Xy 4L
= X = z(x + 2y)

9[”1 —_—
40. (D) J 4,4.1...3;3_!
3-"'!’

Pl dr+=— e
--:":3 =
= T=r
z

42. (D)

1 1
B-E B=ar

1 |
Ji-J6 ~ J6-5
Hers D_EB=8-7
=T-6mb-5=1]
=95
=31—-2236
= [).764

S0, the valoe will be in between O
and 1.



Chapter

4

Arnthmetic is a branch of mathemancs for the stndy of numbers. For the
study of images and figures, we use geometry term in mathematics. If we
use variables or alphabet in place of numbers, its called Algebra.
In algebra, we use letiers x, v, 2. &, b, ¢ ... et¢c which are called vanables.
With the help of letters, we can wrile the general form of formulas and
rules. We can find the unknown values by using the vanables in place of
them and make ease of vanous problems of daly life.
On other hands, constant is a fixed value. For example, 5, 45, -7, -12, elc.
The ummhifatim of variable and constant is called algebraic expression.
4 + 7, 9" + 4x + 3, Lv = | etc. are the algebraic expression. In the
expression 4x + 7, x 15 a variable with power 1, 4 is a coeflicent of x and
7 is a constant value.
1.1 Types of Expressions
On the basis of number of terms, the expressions are classihied
o the follwoing ways—
L  One-term expression—All expressions with one term is
called one-term expression.
Ex. : 4x, 2xy, Tayz, 9y, ete. Addition and subtraction are un-
available in these expressions.

Il. Two-term expression—To lorm expressions, the lerms ane
added.
Ex.: 1o form the expression (2x + 3), 2Zr and 3 are added.
Similarly. to form (4" = 9xy), 4" and (- 9xy) are added.
S0, all the expressions with two terms are called two-
erm eXpressions.

lIL Three-term expression—All the expressions with three

terms are called three-term expressions.
Ex.: In the expression (4x® + 4x + 1), 4¢%, 4x and 1 are the
three terms by addition of them the expression is formed.

IV. Like terms—Like terms are terms that contain the same
variables raised to the same power. Only the numerical

coefficients are different.

Ex. : In the expression 4x? + 5x + 2xy =9 = 2x 4 duy, the terms
5x and =2x are the like terms. The terms 2vv and 4xy are
also the like terms. All those terms that are not like
terms are called unlike terms. In the above expression.

4x% and 2x are the unlike terms.
Additional Examples :

Ex. 1: Find the variables and constants in the expression Sy + 3x + 7.
Sol. : Vanables — xand ¥
Constants — 5, 3and 7
Ex.2: Write the coefficients of x°. ¥° and x° in the expression
':‘r.tz;rj_
Sol. :  In the expression 911}'5'

(i) Coefficient of ¥ = 9" x %, ie. 9y,
(i) Coefficient of v =97 x v, ie. 9%
{iii} Coefficient of Xy =9 x (v ). ie. 9.

Factors

Ex.3: Which are the polynomials in the following algebraic
expressions?
1 i1
: 1 " rxidd
i) x+ = (i) xr + 51 1|I"
i) 37+ Sx+4fx (v} T=x==x
Sol. : Option (ii) and (iv) are the polynomials.

1
In option (i), the 2nd term : or _t'lisﬂl'negalive POWEr,

Hence, it 15 not a polynomual,

In option (i), the 3rd term Jx or x is of fractional power.
Hence, it is not a polynonual.
1.2 Power of Expressions
Degree of a term is the sum of powers of their variables, Example:
'I'h:pr:m-trc-fixy:is.'! because the sum of the varables X and v
(1+2).ie 3.
Ex.: The powers of terms in the expression P52+ IOV +
4;}*‘ +vrare 3, 2 3, 4 and 2 respectively. Out of which 4 is
the maximum. Hence, the power of the expression is 4.
Note: If the coellicient of all the terms of a polynomial are zero, then
it is called “zero polynomial®. The power of zero polynomial is not
defined.

2. Operations on Algebraic Expression
1. Sum of Expression—Ii can be shown as—
Ex.: Hx'=1+7.3=147+v.and4" =1+ 7 + 4z, then find x

+V+I
(A} 35 (B) 110
(C) 58 (D) 75

Sol.: (A)xr'=1+7 = rmifBm2
Y=1+T+r=y=19
'=14T+4:22=14

Hence. x + y+2=24 194+ 14=35
2. Subtraction of Expressions—It can be shown as—
Ex.: Simplify- (55" + 12 = 84) = (32 + 9x = 36).
(A) 55" =3x-7 (B) 2¢ 4+ 3r-48
(C) -2 -3x+48 (D) ' -3r+36
: (B) (52" + 12x —84) — (3x" + 9x— 36)
=5 =3 + 12x—9x—84 + 36
=2¢" 4+ 3x - 48
3. Multiplication of Expressions—It can be shown as—
Ex.: Find the valoe of (x - 3) (x+ 7).

(A) =21 (B) ¥ —4x+10
) & +4x-21 (D) ¥ =4x+21



Sol.: (C) (x=3) (x+ TV =x =3x+ Tx-21
=x +4x-21
4. Division of Expressions—It can be shown as—
Ex. L: Solve (" + 5x +6) ={x+3).

(A) x=-2 {B) x—4
(C) x +2 D) x=3
: C+5x+ b q‘LJr+3H_:+ 2)
L ey o e e
Ex. 2.: Solve [_l:}-l-‘q."‘] = [_r:—q-i- f]-
(A) x-y (B) x -y
(©) & +¥ (D) x+¥

{.r]al- y]] 5 (x+ _',r]{.rz - ¥+ f’}

Sol. : (D) d -
Fooed] (Fme)

-I+_'p'

3. Factors of a Polynomial

Expressing a polynomial as a product of two or more monolithic
polynomials is called a factor. For example, ©* = 4 = (x = 2) (x + 2),
where (x — 2) and (x + 2) are the factors of the polynomial x* - 4.

3.1 Methods to Find Factors
L (A?- B form—If any two polynomial are in the form of a
and b, then factors of g™ = b = (a = b) (a + b)
Ex.: 4¢@-97% = (20~ Gy
= (2e=3y) (2e+ 3y)

. Factors of quadratic polynomial—If ar® + by + ¢ is a
quadratic polynomial, then at first find @ x ¢ = ac and then

the factors of ac become a +c=bora-c=b.
Ex.: P*+5c46= F+ire2e+6
[“6x]1=6=3x2and 3+2=35]
= x(x+3)+2x+3)
= (x+3)ix+2)
lll. Factors by making complete squares
Let, we have to find the factors of the expression »* +
4x+ 12,

(1) At first, express x terms info 2x ( ) terms.
=+ 20 (12) + 12

(i) Add and subtract the square of ( ) terms in the 2x( )
=+ 2x(12)+ (12¥ = (12" + 12
=(x+ 127 =132 [ (a+bl=a" +2ab+ M)

= (x +12)° -(Vh32 }1

= (x+12* - (Ji32)
= (x+12=132) (x+12+4132)

[ & = b =(a-b)(a+ b))

IV. Factors using remainder theorem—If a polynomial is of
degree 3 or more than 3, then their factors are derived by

remainder theorem.
Let we have to find the factors of the polynomial ©* + % —x— 1.

(1) At first put x = 1,
(r+(1F-(1)-1=0
Hence, {x — 1) is a facior.
(i) Divide the polynomial by (x — 1).
C+ 2wl [~ By theorem)

:nl}13+11-1-1
L

=

(iii) Quotient =" +2x+ |
=(x+1)
Hence, »X +xX-x-1=(x-Dix+1)
Cyclic Factors—II in a polynomial or algebraic expression,
if we change the order of three vanables a, & and ¢, the
expression remains unchanged, then the expression is called
cychic expression.
Method to find out the cyvelic factors—
(i) Write the terms of expression in the ascending or
descending onder of one variable,
() Find the common factor after grouping.
(ki) Write the degrees of another variable of the remaining
expression in the ascending or descending order.
(iv) Again, find the common factor from the remaining
eXpression.
(v) Repeat the process until find all the factors of given
eXpression.
Ex.: Factorize : a*b + bc + Ca + a*c + b + ba + 2abe.
Sol. : Armange the powers of a in descending order in the
polynomaial :
ab + e + ac® + ab® + 2abe + e + be*
aberelvalc + 0 +2bc)+beib+e)
b+ valb+c) +beb+c)
B+c)a +alb+ )+ be)
(b +¢)(a” +ab + ac + be)
ib+c)lala+b)+cla+ b))
ib+chia+b)ia+c)

Factors of polynomials obtained from addition and
subtraction of two polynomials :

iy &@-F=(a-b)(a +ab+b)

(i) a + b =ia+b)a—ab+b)

Ex.: [Factorize : 27« + 64y".

Sol : 27¢ + 64y =(3x) + (4}
=(3x + 4y) [(307 - 3x x dy + (49)]
=(3x + 4v) [97 = 1207 + 1647

(I A A VI



Important Types

TYPE 1: Factors of polynomial x* + by + ¢ will be
E+bx+e=(x+p)ix+g)
where, p+g=band pxg=c
Example : Factorize: +° + x - 30.

Sol. : Let .rl+.r—3ﬂ={.t+pj{_r+qj A1)
wherne prg=1 12}
g =-30 A3}

rF—q = J{p+q)z - 4pq

= J|1-4q-3u}.t| (4
On adding eq (2) and (4),

2p=12=p=b
Put the value of p in &g (2),
g=l-6==5
Put the value of p and g in eq (1),
c+x=30

TYPE 2: Factors of polynomial ar® + by + ¢ will be :

e (258 (258

=[x+ 6) (x=3)

Example @ Factorize 26 = x = 1.
Sol. : Here, a=2 b==l,andc == 1

s -2 (252

2

=2 n.{ (1), LR 4 2(0) H

z 2

TYPE 4: Factors of polynomial (a — b)Y’ + (b - o) + (¢ - a)™:
(a—bF +(b—cF +{c—-a¥ =3a-b)(b-c)(c—a)

Example : Factorize : (x—v) +(y=27 + (z—- 0.
Sol. : Here, x—v+v—z+z—x =0
So.if A+B+C =0, then
A'+B'+C' = 3ABC
lx—:-'}‘ii- (V= :jl+ (z _I}x =3{x=-v){y=2){z—-x)
TYPE 5: Factors of polynomial a* — b* :
at— b =(a-b)ia+b)a+b)
Example : Factorize: x* - 16",
Sol. : =16y = (x) =2y
(x=2y) (x + 2¥) [ + (29)°]

= (x=2y)(x+ 2v) (i +4|-r!}
TYPE 6: Factors of polynomial a® - b
a® —b® = (a - b) (a+ b) (@* —ab + ) (&* + ab + )
1

X =

x% -

Example @ Faclonze:

Sol. : Since,

a®— b =(a-b)(a+b)ia -ab+ b)) (a* +ab + )
e | 1 1
E v — =

z" [!l :][“x]

s 1 1Y 1
[x 1:1+F][: +:x:+F)

()

TYPE 7: Factors of polynomial a* - b*:

[;-["['”-x’i"*j-"ﬂl*“l] a® =b*=(a—b)(a+ b)(a®+ P) (a* + b
2% 2
§ Example : Factorize 65611" = 256",
g z[; .{'”}] ,;[u]] Sol. : 656128 — 256y* = (3n)* — (2y)°
4 i 4

=3[pl}(: +—;—]

=1[{n-ljl21:+l]l]

=s(x=1(2e+ 1)

TYPE 3: Factors of polynomial (a — b) will be :
a-b = (a) (Vo)
a=b= (Ja-¥B)(ya+h)
Example : Factorize 2x - 3y
W) -(f3)'
(V2% - V37 ) (V3% + 7

Sol. : 2x =3y

= (3= 2¥) (3 + 2v) (32 + (2907 [ + 2904
= (3x=2y) (3 + 2) (9 + 7) (812 + 16yY)

TYPE 8: Factors of polynomial a" - b :
n 4]
a"-=(a-bla+b) @+ Fia +bY ... (ai-bi}
where, n=4, 8 16 ..........8lc

1
Example : Factorize - < -

.



TYPE 9: Factorize [a(b— e +[ble—a)l +[cla-BI :
[a (b= +[b(c-a)] + [c (a- b
= 3abe (a-b)(b=c) (e —a)

Example : Factorize [x (v —2)]° + [v (z =) + [z (x = )]

Sol. : Let, A = x(y-—2)
B =yl(z-x)
C=z(x-¥)

A+B+C =x(y-2)+viz=x)+z(x=-¥)

= ay-—az+vi—yx+zx—-zyv=10

« A'+ B+ = 3ABC

Required factors = 3[x (v =2)] x [v(z =x)] % [z (x = ¥)]
=3z (x=v)iv=2)(z=x)

TYPE 10 : Factors of polynomial (a + b + ¢F —(a = b - )
{ﬂ+.ﬁ+r}:-{ﬂ-b-r}:=4ﬂlb+r}

Example : Factorize (2¢ + 3y + 420" = (20 = 3y + 42)°.
Sol: Here, et a=2v, b= 3vand ¢ =4z

a+b+ef—la=b=cf = da(b+c)
4% 2y (3v+42)
Bx (3v + 42)

4. 1
TYPE 11: Factors of polynomial 2 +n_'1+l:

a"’+n+*+| = [a+%nl}[n+£+l][az+:lf-l}

Example : Factorize §1x* +

+1

Elx

Sol. : :Elif'-l-—+l-{3:r.}+ + 1

1
st 3x)*
I | | B
= | 3x+—+]1 f} 3x+—-1 {331’4- — ] 1
Ix 3x i
1 1 3 1
= | 3x+—dl f3x4+—al] ] ==l
[ i I 3x ]~ 9x 2 ]

6 |
TYPE 12: Factors of polynomial 2 +a_ﬁ :

y

il
i
-
[ )
+
#|-
(B
o
=
=]
-
4
—

TYPE 13: Factors of polynomial & + b + ¢ — 3abe:
L+l +0—3abe=(a+b+c)iad + 0 + & —ab— be—eca)

I El rJ k.
=E{a+b+ chlla =8y +{b-c) +i{c—al]

™ ;
II.E'rE.rJ:J:..Elz2 ﬂ.I'H:'-r.-E,
,[11 3
2 3]
(2] ) (2N
2 3
B 7 E‘ y .y e =
[ 2 ["*4*'9*2 .5'3}

TYPE 14: Factors of polynomial o® + b
a +b"-|[n+blia' nb+b"|{u -a'l +"‘ﬂ
Example : Factorize 124" + ",
Sol. : 5124+ V= (20’ + ¥

=(2x+¥) |I..=r',l' 2y + '."] [(2x)*

9
1.3 . b
=)y +v']

-l_:+1]{-1r _n+m":liﬁ-'h. H.t"'}"ii-}'“j

TYPE 15: Factors of polynomial a* + b*:
a +b'= {az +b2. Jiﬂh](nz +b’ +-|.Eab]

Example : Factorize 160° + 625y%.
Saol. 16® + 625 = (2x)* + (5y)*

= [@0? + 5?2 2065 ]
[(2%)% + (5% + 42 2x) (51 ]
= (4:2+25y2-lﬂﬁx}':|
(412 + IS}rI + lﬂ"ﬁx}r]
TYPE 16: Factors of polynomial a” = b*:
a’ = b =(a=b)(a +ab+ ) (a®+a'lk’ +b%
1 9
Example : Factonze m'}'

Lo (s

R

ST —
(&2

1 1 N
— — v
2x y]L:’- g

3
1 ¥ ﬁ]
'I-—'l-}'
64x® x>



TyYPE 17: Factor the polynomial a'? - p'%
a? — b =(a+ b) (a—b) (a® + b
(@’ +ab + ) (a" — ab + )
(a* + a'b” + B*)

Example : Factorize 64x'2— 720y'2.
Sol. 1 64x2-720y2 = (f5x) - (By)"
= (2x + By) (Vx -By) [(3x) +(¥By)’]
|(V3x) + (V2 (VBy)+ (V5y)’
x (3 -3 (VBy) # ()]

[(WF0) + (V3 (V) + ()
= (V2x +By) (V2x - f3y)
(2% + J_ﬁ [1.‘1’! +\||Er.}' +3}':]
{211 ,Jﬁw +3y3} ® [-h" - Eu‘!}-': +':'ly'l]
TYPE 18: Factors of polynomial a* + o*b* + b*:
a* + @b + b =(d* + b* = ab) (a® + b* + ab)

Example @ Factorize 16t + ,"!nﬁ.r:n'} * 1".]_1."1.
16w® + 367 + 81y*

5 5
= (200" + (200 3v)” + 3y

Sal. :

[(20) + GwP = (20 B3] [20F + Gy + (20 (39)]
(47 + ‘-J'_'n"' = [XY) (4x + '4'_1: + by

TYPE 19: Factors of polynomial a* - a*b* + b*:
a —a*t? + b= (a? + b* - J3ab)(a? + b* + Gab)

Example : Factorize 16x" = 360y + 81y*
Sol. : 16x* = 362y + 81" = (20)" = (2¢) (39)* + (3y)*

[@2x)? + 3y)? - B 23y |

{[11}3 +(3y)° +4f3 131}1331]

[4;3 -|-',1':,'1 - fnﬁx}'] [4:&1 +9y% + “'\E-‘F}

TYPE 20: Factor the polynomial a® — 1:
aA-l=(a-D@"+a" 24 ..
+a +a+ 1)

Example : Factorize © — 1.

. - ] 3 2
Sol.: rol=x-D{*++xr+x+1)

Important Formulas :

* (a+bP=a’+2ab+ b

* (a-bY=d-2ab+b

. Iu+.‘1b":u'1+ Zabh (a +hl-rb"

. lu—hllzu;—ﬂu.h[u—hi—hj

* F-b=la-bila+b

* S_P=ila-b)iad +ab+F)y=i(a-b) +3abla-b)
* S+ =la+b)id-—ab+y=(a+b)’=3abia+h)

*  ja+ .FH: = {a _m: + dah

*  a --.'.II! = {a + Jn: = b

(L) A
TR EEEE

W b
o (2] <[ &) 4

- * i bl
fa+b+cysa + b +c +Aab + be + ca)

Important Questions

l. It a + & + 1 = 0, then what will be the _ I _ l 2x
value of @ + B* + 1 = 3ab? (NCERT) AIfF =t . = 3. then what will be the £ If £+ : = 5, then find I —Sr 43"
(A) =1 (B) 1 sk o (NCERT)
(€) 3 (D) 0 e 1 1
(A) 5 B) ¢
L Ha=-b=3b-c=5Sandc-a=1, (A) 113 By 129 s [ '5
then what will be the wvalue of iy 123 (D) 126 1
a +b + & =Zabe . 4, If x + 1 =1u i]_.ll'ld xy = Irt. .ﬂHE":I'l Il.l}d ﬂ'I-E. 4
at+Bte valoe of ¥ = x°yv—=xy" + ¥ Inthe form of 6 N a+P +2=2(a-b-c)-3. then
aand b - find 2a — 3b + 4c.
(A) 105 (B) 155 (A)(ad’ +4b")a (B)a -3 (A) 3 (B) 1
Iy =
(C) 175 (D) 20.5 (C) o —4ba (D) a + 36" © 2 D) 4



7.

10.

11.

12.

13.

14.

15.

16.

If &+ y* —4x — 4y + 8 =0, then find the
value of x —y.

(A) 4 (B) —4

(C)0 (D) 8
Kla=1F+(b+2" +i(c+ 1P =0, then
the value of 2a — 3b + Te will be

{A) 12 (B) 3

{C) =11 (D) 1

1
It I+H = g ithen the wvalue of

1
' + = will be (NCERT)
(A) 18 (B) 36
(C) 24 (D) 16

If Ga+ 1P+h=-1Y+2e-3"=0,
then the valoe of (3a + b+ 20) 15
(A) 3 B) -1

(C) 2 (D)5
a b :
It ‘5 =;.l.l'-enwha:1mllhtr.h¢v;|lut
2a+3b
of h_-__.,_,?

12 5
{A) 3 (B) E

12

(iC) 1 (D) 3

X
If 4x= 18y, find | T 1).

l
(A) 3 (B)

b | e e | =

CE D
€) 3 (D)

x

If x=12and y = 4. then find (5 4 y) :

(NCERT)

(A) 4096 (B) 3066
(C) 3616 (D) 4226
it 3. S 2727, then ind ¥ =5

s o =T, =
(A) 125 (B) 140
(C) 155 (D) 170
If @ = b = = 3abe = 0, then
(AMasb=c iBya+b+c=0
iCla+c=h iDhasb+c
If x + v + z = 0, then the expression

xyI

(x4 y) (y+2) (z+x) SQUASIO:

(NCERT)

17.

18.

20.

21.

(A)-1 (B) 1
(C) sy +yz+zx (D) None of these

Ii a. band ¢ be the real nombers and a +
b+e=0 thenfind & + 5 + .

(A) 1 (B) 0

(C) 3abe D)+ +
dab

If x= “biﬂblm find the value

(B) 2ab
(D) 2

If r+==2 and x* is real, then what
X

1
wi.llhelhe!.-a]mnflﬂi*??

(A)l (B) O
{C) 2 {D)-2

== —*'—*i-
Hx+yv+z D.th-mﬁndﬁ e
(A) Lozl (B) P +y¥+2
)9 (D) 3

fx=b+tc=-2av=c+a=-2bz=a+
;" ] b
b = 2c, what will be the value of x~ + v~

-2 4 2xy? (NCERT)
(A)D iBla+b+c
iCla=-b+c iDia+b-c

If a+ b+ c=0, what will be the value
ol product of

[:H-b b+ r+a]
+ *
e a b

:H:[ a " b " e ]?

b+c c+a a+h)]’

(A) S8 (B)-3

iC) 9 (D) O

If @ + b+ ¢ =8, then find the value of
@a=-4r+(b=-3P+(c=-1"-3(@a-4
(b=3){c-1)
(A) 2

)1

(B) 4
(D)0

.
If (”?Ir} = 3, then find the vilue of

Pl Tt T Tl ol T ol Tk B R

(A)O By 1
(C) &4 (D) 206

3_Sx 3-S5y 3-5;
+ +

X ¥ Z

If = (), then what

1 1 _1
will be the value of ;“‘:*—_?

-

(B) 5
(D) 3

(A)-5
(C) 2

26.

27,

3l.

1
If 31+E = 5, then what will be the
Bx” + ?
valoe of TR
1 10
118 = 30—
(A) 3 (B) T
(C) O (D) 1
If xv (x + v) = 1, then find the value of
1 3
1,;—},1—13—? - (NCERT)
(A) D (B) 1
(C) 3 Dy -2
If a* + b =a’b, then find the value of
a®+ b5
(A) D (B 1
iCy) =1 (D) 2
If x* + 2~ =322, then (x = ) will be:
(A) 3 (B) 4
(C) 0 (D) -1
If xxy=2and ¥+ v = 20, then the
value of (x + v)* will be : (NCERT)
(A) 24 (B) 42
(C) 12 (D) 21
X 1 I
b 22 4+ 5x+2 =6'ﬁm J+J 3
|
-5 —
(A) 2 (B) 3
1 .
(C) 3 (D) =2
If a b+ ¢=10, then find the value of
= M - |
a+bip+e) v @+orb+a *t
]
o+ a)(c+b)” (NCERT)
(A) 1 (B) O
C) -1 (D) -2
: (a=b)?
The wvalue of _._H—[b—cj[c-a} +
ib=cf (e=—ay
(@a=b)(c=a) T (a=b)(b=c) ©=*
(A O (B) 3
1
(C) 3 (D) 2
2x=¥% ] Ix-v
If x+2y = Edhmﬁnd 3xty-
INCERT)
! 3
(A) 3 iB) 3
s
(Ch 3 (D) 1



L] 3
P q P q
T — = _+_
35.[fq p 4, then find q; p“'
(A) 43,5 (B) 34,5
(C) 45 (D) f5

Direction (). No. 36 to 53)
Factorize the following expressions :
36. ax + bx + av + by

(A) la+b)(x +y)
(B) ta—b){x=y¥)
(C) (a +b) (x—¥)
(D) (a—=b)(x +¥)
3. P hav a4z
(A) (x+ V) (x+2)
(B) (x=y)ix=-2)
(C) (x=y)ix+2)
D) (x+v)ix=2)
38, ab (. + ') +xy (@’ + )
(A) (ax = by) {ax + by)
(B) (ax + by) (bx + av)
(C) la+b)(x+y)
(D) (g =b)(x=y)

. =i'+(' +f—]=m
(A) (x +a)lx—a)

|
{x+ n'"l[ _—]
:B] * il

(Cy (x+ ﬂ'.l[x + l]
il
(D) None of these
40, X+ 4x+ 4
(A) (x=2)(x+2)
(B) (x=2)(x=2)
(C) (x+ 2
(D) (x=a)
41. 1-8x+ 16
(A) (1 =4x) (1 +4x)
(B) (2=x)(2 +x)
(C) (1 +4x)®
(D) (1 =4y’
42. a* - 50ab + 625b°
(A) (a - 25b) (a + 25b)
(B) (5a + b) (5a-b)
(C) (a + 25b)°
(D) (a - 25b)°

(NCERT)

43.

46,

L 36-12k+

14407 + 2640y + 1217

(A) (12x + 11y) (x + ¥)

(B) (x—y) (1Lx+12y)

(C) (12x—11y)°

(D) (12x + 113y

252 — 10x + 1 - 361" (NCERT)
(A) (Sx+6y=1)(3x—-6y-1)

(B) (25x - 6y) (25 + 6Y)

(C) (25x—6y)

(D) (25x + 6y)°

[: +-l.]]—21 ,i
i X
rnl][x l]
IA} X -I
(B) -

i\ X
IC’ = X _—!
A, x X

(D) None of these

6f3x’ +47x 4543
(A) 2x-T)(33x -5)
(B) (2x +543) (33x +1)

(©) (2x+7)(343x +5)
(D) None of these

25x*  49y°
18 32

(NCERT)

(5= _Ty)(5=_ 7»
MANT INT

l[ir Ty [51 Ty
9 4 9 4

iB)

|

r |

5x Tw

C [_+_]
) 9 4

(D) None of these
9yt = 30xy + 25¢

(A) (3x-5y)°

(B) (3x+ 5y

(C) (3x=5¥) (3x + 5y)
{D) None of these
(NCERT)
(A) (6 + k)

(B) (6- k)

{C) (6+ k) (6 =Kk)
(D) None of these

0.

3l.

s3.

5.

S5.

56.

12x* — 1457 — 10x

(A) 2 (3x-5) (2x + 1)

(B) (3x—5)(2x+ 1)

(C) 2x(3x+5)(2x+ 1)

(D) 2x (3x = 5)( 2x-5)

155 + 37 - 18

(A I +6)(x+ Dx=1)
(B) 3(5:7° +6) (x=1F

(C) 3(5° +6) (x+ 1)

(D) (527 +6) (x—1)

INCERT)

i I % l.
7 — . —
W (o [-; 1:)

By | 2x +

1 2 l
3 — il
{C} I.-'I+ 2x) [4J " 4;1]

(D) None of these

27 + v+ 2 =9z

(A) Bx =y =20 (9F + ¥ + 2 = Jay =z
- 3zx)

(B) (3x+y-2 (97 =y -2 +3ay +2
+ Jaz)

(C) Brey+2) 9+ ¥+ 2 =3y=»z

- 3zx)
(D) None of these
If x—a, isafactorof X —a’x+x+3,
then find the value of a.
(A) 2 By -2
(Cy=3 (D) 3
If (x —a) is a factor of x* = mx® = 2nax +
na*, then (NCERT)
(Alasm+n (B)asm-=n
(C) a=mn (D)asm+n

Factorize x* = Tx + 6.

(A)ix+1)(x+2)(x+3)
By (x=1)ix=2){x=3)
(Cyix=1)ix+3){x=2)

(D) (x+1){x+2)(x=3)
What number be added to or subtracted

from 817 + 4y” for perfect square?
(A) = 36xy (B) xy
(C) Sy (D) = 3xy

Factorize the algebraic expression m* -
3o =20 =3m + 1. (NCERT)
(A) (m + m + L

(B) (m* = dm) (m® + 4m)

(C)imF =dm+ 1) (m’ +m+1)

(DY (m+ 1) (m—1)



59. (x—y) equals to:
(A) [-y;— éfﬂ[:% +{1y}% + ?§]
(B} [-?J'T+ 35] j +{1y}% + Fé]
© [¥x+Yy] :r.é +1::r.y]-% + ?é]

2

(D) [HIHE]_ﬁﬂi

3 | 2
6. ¥ +=—=—=—X has a factor:

2l 9
(-3) @ ()
- — X Ty

(A |*-3 (B) |1+

o (+-3)

1
© (++3)

61. A factor of v* + 3v* = 28 is:

(A) y=2 (B) ¥ +2
(C) ¥ -2 (D) V=7
62. A factor of 4 - 2ab — (a® + %) is:
(A)2+a=-b (B) 2—a+b
C)y2-a-H Dia+b-=2

63. If expression 2’ — px® + x + g has two
factors (x + 1) and (x + 2), then find p

and g:
(A)=-5.=-2 (B) 7.8
(C)y 7. 10 (D) 15, 12

6d. (x + 1)is a factor of x* + 9 + 7® + 9ax
+ 5a°, then find the value of a.

9 4+ 41001 9+ 411
Ay —F  (B)
e 1]
9 + 4101
| e (D) 94421

10

65. If (x + a), is a factor of the polynomials
4 px + g and x° + mx + n. then:

(NCERT)
"-— m=p
(A)a= " {B)a= n—g
i =i 8 ki s &
{[_]u: H'I'I? {D}ﬂ:m_'_F

SOLUTIONS

1. (D)Here.,.a+ b+ 1=0 A1)
@ +b +1-3ab
=a+b+1°-3ab
=3ab-3ab=0
2. () a-b=3 A1)
b-ec=5 A2}
== 1 {3}

—

3 (C)

4. 1C)

5. (B)

On adding the squares of eq.(1), (2)
and (3),
(a-bF +(b=c) +(c—a)
=3 +52 412

& —2ab + B + B - 2be + 3+ O+
a —2ac= 35
+ b+ & —ab - be - ca)

=35
L+ P+ —ab—be —ca

—A4)

3 3 5
a + 0 +¢ = 3ahe
a+h+e

l.u+b+:]-|u=+b=+:= — abr — be — )

(a+b+c)
=+ +—ab-be-ca
35
-— [ - from eq.(4)]
=175

|
Here, £+— = 3
X

I .
I +T=3-5x3"+5x3
X

=243-135+15
= 243-120= 123

T+V=da A1)
y= b A2)

(x -_\'f: l.l:+_1'f--l'r_'r
(x=yP= o -4b A 3)

=X -y-nf+y

=(x +_'|.".'}—.'I'J.‘ [x + ¥)

=(x+ V) =y + V) =xv (X + V)
={x+¥) ix* e _\'z - xv)

=(x+¥) u'-_vf

=a {a* = 4b%) [From eq. (1) & (3)]
= a - dab’

1
.l'+—=5
X

©+l=5x
£=5c+1 =0 [Multiplying by 3]
I -15x+3=0

I +3= 15 A1)
Here,
2y 2x
3xt—5x+3 7 15x=5x
2x_1
“10x 5

6. (B) a’+ b+
=2{la-b-¢)=3
= &+l +c
=2q-2b-2c-1-1-1
= -[.::3—1.:.:+lj +{.b3+1b+]j|
+{c+2+1)=0
= (@a=1P+(d+1P+(c+1¥=0
[ On equating the coefficients ]
= gd=1=0 b+ ]l=0and c+1 =0
a= 1Lb==1¢c==1
Ja-3b+de=2x1-3(-1)+4
-1
= 1 3—d=]
7. (C) P+y¥-4x-4y+8=0
== '[1'!"4-1""4?"'(}'1'4.\""4]'
= !.r-1!1+L\'-ZJE=!]'
= x=-2=0and y-2=0
r=ly=2
x=y=2=2=0
B D) a=1Y+b+2 +ic+ 1) =0
= a=1=0b+2=0and c+1=0
a=\1, b==2 andc=-1
2a=3b+Tc
=21)=-3-2)+T(=1)

=24+h=T=1

3
’“‘E:E wd 1)

On multiplying by 2,

9. (A)

Iyt — =7 2
2 ()
On cubing on both sides
i

2y
X 1
g
&r’+%+3{3}=ﬂ
[From eq (2)]
Bf+$=1?hu
P
*ga e

0. (A)(3a+ 1j1+{b—ljl+{24:‘—3]rz=ﬂ
= 3a+l=0b=1=0and 2c-3=0
la==1 b= 1 2e=3

b |

— I o —
i = 3 C=



3a+.ﬁ+2::=3[

oo

==1+1+3=3

s | ==

Iod | Lad

SRS

I
+
lad

1
e, |
e |=IE
I
I

+
lad

i

T

1ad
Tt | Rl [0 | 2

I=a

P | M o

b | o
i

=g

=2

—
o

- |

e RIe RIY L

- |

b

(]

bt
e [ R |

ar :f_=(ﬂ :—J[If :_f

=5027T+1)
=2x53= 140
15, (D) &' -k - = 3abe =0
We know that o
a + b+ =3abe
— a+bec=0
a + (- by + (- ) =3abe
== i ===l
= g=h+e
16. (A) r+y+z=0
ANV

(x+ ¥)(y+2)(z+x)

x0T
T TR e
17. (C) 3abe
dab
18, (D) x=_"7
x+2a x+2b
x=-2a ¥ x-2

(xe2alin=2b)&{x=2a)x+ b

% (x=la)ix=21h)
= .t:+.r{2u-1bl--lﬂh+,t:
+ X (2b = 2a) - dab

= =x(2a + 2b) + dab

{1}

A1)

A1)

25" —8ab + x (2a = 2b + 2b = 2a)

2 = x(2a + 2b) + dab

2v" - Rab
X =x(2a+2b)+xia+h)

2 (x% = dab)
S P -x(2a+2b-a-b)

I[II-If_d 1—.!!'_I|_2
P —xla+h)

19. (C) Here. -'I!+;= 2 =3x=1.

17 1 7

=1l+1=2

x+y+z=0 A1}

21. (A) Here, t=bh+c=2a (1)
(2

t=a+h-2 (3

v=c+a-2b

T find the sum
x+y+z=0
f+}5—f+1q'
;. ¥ ¥
=+ 2y+y -r
i 3
={¥+¥y =

=(-2-F=0

22, (C) a+b+c=0 A1}
[a+b b+e r+a]
- + + k4
¢ a b

[ a b ¢ ]
+ +
b+c c+a a+b

-[)-()-G)

LN P )
- =bh =¢
S(=l=l=l)(=1=1=1)=9

23. (D) ad+b+r=8§
a+hb+c=4+3+1

@a=4)+b=3+(c=1)=0 ...(1)
Therefore

a=-4 +b=3 +(c=-1 =3
fa=4) (b=3){c=1)

(x+1) =5

|
1+;=J_5“ (1)

On cubing the both sides,

4. (A)

(++4) =y

X

1 1 1
R e

=33
11+]?+3[\E} =13

Pel=0

A2)



el T R P Rl %t |
Ll

= (P + D+ A+ 1)+
B+ D+ 108+ 1)

=2 (0) + *0) + X2 () + 1 (0)

0
3-5x 3-5v 3-5:
25. (B) + * =0
X ¥ z
3 S 3 Sy 3 52
———t =t ———
X x Yy Yy 1 12
-
X ¥ :115
3[]+I+I]
X ¥y I =15
LT e |
N g
3 -i-L
26. (B) ] 1‘-5 A1)

5

2x
1_10
3 3
On cubing the both sides,

(ea) = ()
i+ —| = |—
x 3

. )

. B

10
= 3-!]—3-?—
27. (C) yix+y)= 1 ~{1)
1
V= x4y
. P
iy
=(x+yWW-r-y

= 2+ +Idyv+dIvic—© -y

= 3xvix+¥)
=3ixl [ From eq.1)]
= 3
28, (A) a* + b =a'b’
On adding 2a°b" on both sides,
a'+ 2ol + B =a'l + 2a'
(@ + WP =3
a + 0= 3ab A1

On cubing the both sides,

(@ + P = (3 ab)’
a® + b* + a7 (& + 1)
=334
a® + b* +3a°0* (fRab)
= W3 a's

[From eq.il)]
a+ =0

29, (B) Cax- =322 A1)

., |
£ 4= =322

Az
1 2
3

2 L_B—
.I'+:=_ 24

[ BV ]

=3X

bl

A1)
-{2)

30. (A)
rev=20

x4+ yF=+v + 2oy

X |
2 +5x+2 " 6
Gr=2 455+ 2
=2 2 —-x+2=0
= 2 +2=x
Divide by 2x,

31. (B)

1
..:'I'_=
X

Pud | =

32. (B)

=%

3. (A)

M. (B)

a+b+ec=0 --[1}
1 1

a+bb+e) ¥ (a+e)(b+a)

1
¥ (e+a)lc+B)

ctra+h+e+a+h
= (a+b)(b+e)lc+a)

Ma+b+1c)
S la+bib+c)ic+a)

20(0)
Sla+b)ib+c)ic+a)
=0 [From eq.(1)]
(a - by* b=cy

(b-c)ic—a) ¥ (a=-b)(c—a)

(e —ay’
*(a=b)(b=c)

(a=b)' +(b=c)' +(c=a)
(a=b)(b=c)c—a)
Here,let A=a-=b

B=b-¢
C=¢c-ua
A+B+C=a=-b+b=c+c=-a
=0
Hence. A+ B'+ C' =0
0
= (a=b)(b=c)ic=a)
=0

2x=y |

x+2y = 9

dx=2y= x+ 2y
Ji=

X
¥

]
i | e

(1)

Lad

Ix=y
3x+y

il
= |




35, (B) wia + b)Y = (a—b) + 4ab

36.

3.

39.

41.

43.

(&
b

3
] Hﬁxi
q P
]—{4]‘+4
—+—_ _r’ ___l
P N20=25 ..

On cubing on both sides,

(3 -

=345

(A) av e bx+av+by=xla+b)+v

(A)

{a+b)

=(a+bh)(x+y)

# XY+ AT+ VI

=x{x+vi+zix+y)
=x+yilx+2)

(B) ab (x* + ) + xy (@ + b°)

= aby® +r.rb_v1 + x}wi +.l:yh:
= ax (bx + av) + by (ay + bx)
= (ax + bv) (bx + ay)

= (1P =2 (1) {4x) + (dxP

= (a)® = 2 (a) (25b) + (256

i) :=+[a+l}x+]
a
2 1
=x‘+ax+—=x+1
a
|
=J.'{.I'+ﬂ'.|'+:;l:.t+d}
1
=[_r+n](x+—}
i
(C) 2 +dr+d=(xF+20x)(2)+ (20
=(x+2)
(D) 1 -8+ 167
=(1 -4x)*
(D) a’ = 50ab + 6256°
= (a - 25b)"
(D) 14407 + 2640y + 1217

= (120 + 2 (120) (11¥) + {11y

=(12c + 11y)°

10x + 1 - 36"

= (Sx— 1)* — (6v)?

= (5x— | +6¥) (52— 1 —6y)
=(3x+6v—-1)(3x-6v-1)

44. (A) 25—

1y 1
45. (B) [I+- —2(1+-

A

]

- .

—

&+
| =
L —
#
-~ !

—i

+
o | =
e

(]

I

I+
[E———

i 1 i 1
b.J
= _1-+—] :‘-l-—-lrl—!]

\ X . X

1Y 2 1
= | X+r— x +'-—_.!

% X % X

46. (B) 63" + 475+ 53
= ﬁﬁ;3+145+1}:+iﬁ
=637 +45x+ 21+ 53
= 33k (2x + 543) +1(2x + 543)
= [1:+ﬁﬁ}{.’nﬁn +I'.|

I
47. (D) 3 9 16

G
I 3 4 |
LY L 5!
213 4
48, mw.:’-mw+ 15_r-
=(3x) = 2 (3x) (Sy) + (5P
(e’ = 2ab + P =(a=-b) ]
= (3P = 2 (3x) (5y) + (5¥)°
=(3x - 5yF
49. (B) 36 — 12k + I
= (6)° =2 (6)k + &
W a - 2ab + b =(a-bF
=i6b-ky
50. (A) 120 = 14x° -
=2x (6’ = Tx=5)
= 2x [ = 10x + 3x = 5]
=2 [2e(3x=5)+ 1 (3x-5)]
=2r(ic=5)(2x+ 1)
SL(A) 15x ' + P - 18=3 5 + ¥ - 1)
L.-El.t‘z=:l'
=3[5_'r1+;r-ﬁ]
=3 [5y" + 6y = Sy =6]
=3[y(5y+6)=1(5v+6]]
=35y +6)(y=1)
Put the valoe of x,

=352 +6)(F=1)
=305 +6)(x+1)(x=1)

|

&

1 1
Bx® + —5+ 2x+ —
al. (C) - Iy

= i!.t]J +[1"]_x]3+(11+ 1']_1-]

11-+—] (Ar-i-——h-xi
2

+[1,_-+L]
Iy

|~ u]+b;n{a+b}{u1—ub+b1]]

2:+l][4ﬁ+L,-|+|]
2x 4x-

1 5 |
w2 )
!{ 2x 4.1'1

53. (C) 27 + v + £ = Oxyz
=(3x) + () + (20" - 3(3x02)
=(30)" + v + 2 = 3(30v2)
= (I+y+) O +V + 75 -3y -
vz = 3zx)
5. (C) x=a. is a lactor of pix).

— play=0
= d-adxa+a+3i=0
— a+3=0
= a==3

55, (A) X' —mx® = 2nax + na- and (x - a) are
factors of p (x).

pla) =
_r:{a}::f’-ﬂw:—
0=a' - ma* - 2na

I]:u}—.':l'm'—rlﬂ‘
D=d=m=n

na ¥ a + na*

2 4 nat

asm+n
56. (C) Factors of constant term 6 are = |,
22 +3
So.pux= 1.
Remainder = (1) =T x (1) + 6
=l=T+6=0
We get 0 as remainder when, x = 1.
S0, x = 1 is a factor of the expression.
r=Tx+6
=r-X+xX-x-6e+6
=2 (x=1)+x{x=1)=6(x=1)
=(x=1)(? +x-6)
=(x=1)[x"+3x=2x=6]
s(x=1)x(x+3)=2(x+3)]
=(x=1){x+3)(x=2)
57. (A) To make 81x° + 4y7
square.

=12 \IIIEIJ:'I x4y

=42 o 9x 3 2y
=+ 3hay

as perfect



it — 3¢ = 20" — 3m + 1
=m® =3 —2m" —3m+ 1
=(m*+ 1) = 30" — 3m — 2nt"
=(m*+ 1) = 3m (" + 1) - 2m”
A1)

58. (C)

Let m” + 1 =x..(2)
On squaring both sides,
(m?+ 1)Y=

m+ 1 #2mi=y
=m" + 1

¥

= -2m _{3)

From eq.(1)

3 ¥
=

= =2 = 3my = 2m
= % = 3mx — 4m”
=2 = (4= Lmx = 4o
= x* = dmx + my — 4m’
=x(x—4m)+ mix—4m)
=[x = m) (X + m)

Put the value of x
= + | =4m) (m* + | + m)
=(m’ —dm+ 1)im* +m+ 1)

=y=(Y7)' - ()

[+ & = b = (a-b) (a® +ab + b))
- (-] (4 o ]
= (V-5 + o + 3]

-

s 1 2
i s
6l (A) X 3] 9:

3. (A)

6L (A) v*+3¥-28

Let Yux A1)

Crix-B = +(T-4Hx-28

=+ Tx-4xr-28
=xlx+TI—4{x+T)
={x+Thix—4)

Put the value of x,

[f+'.l'll}'!-41

=% + DA - 2F]
=(V+THiy+2(y=2)
P _ (@ + b + 2ab)
=2 _(a+b)

Formula, A* - B*=(A-B)(A +B)
=[2=(a+ b)) [2+{a+h)
=(2+a+b)(2-a=-b)

63. (A) (x+ 1) is a factor of 2¢" - px’ + x +

g. So,pulx =~ 1,
2= =p=1F+i=1)+gq =0
-2=p=1l+g=0
g-p=3 A 1)}
Similarly, x+ 2=0=putx=~12
22" -p(=2P+ (=D +q =0
-16-4p-24+4=0
g-4p= 18 -{2)

62, (C)

Subiract eq. (2) from eq. (1),
p=-15 = p=-35
Hence, g-(-5)= 3
g= 3-5
g= -2
64. (C) Putx=—1inx* + 9 + 7" + 9ax +

S5a°
D+ =-1P+T 1P +% (-
1)+ 57 =0
1-9+7-9%+54=0

54 -%-1= 0

It i1s a quadratic equation in a
varaible,

— (=9 EJi-97 -4 x5(-1)
2x%3

_9xf1+20 94l
2 10 10
s+a=0=x=-a
{-n]=+pl-ﬂ}+q =0
a-pa+g=0 (1)
Similarly,

(—aP +mi-a)+n=10

i =

65. (A)

a—-ma+n=0 ) |
Subtract eq. (2) from eq (1),
-pa+ma+g-n=0

daim=-pl=n-g

=
T a
L R



Chapter

S

1. Multiples

The number, multipled by an integer (not a fraction) 1s called multples.
Normally, the skip counting or “count by™ numbers are most ofien called
multples.
Example : Multiples of 2 — 2. 4. 6,8, 10 etc.
Multiples of 3 —3.6,9, 12, 15....... eic.
Multiples of 5 — 35, 10, 15,20, 25.._... elc.

Mote : Each number completely divides all its mulnuples.

A factor of a number is an exact divisor of that number. Example, Ansh
wants to find those numbers which exactly divide 6. He divides 6 by
number less than or equal 10 6, 1.e. 1, 2, 3, 4, 5, 6. He found that the
numbers 1, 2, 3 and 6 are exact divisors of 6. These numbers are called
Jactors ol b,
Example : 32 is exactly divisible by 1, 2, 4, 8. 16, 32. S0, these
numbers are called the factors of 32.

35 is exactly divisible by 1, 5, 7. 35. So, these numbers
are called the factors of 35.

3. Prime and Composite Numbers

Prime Numbers—The numbers other than | whose only factors are
| and the number itsell are called Prime numbers. For example, 2, 3,
5.7, 11, 13 and s0 on. 2 is the smallest prime number which is even
and odd otherwise.

Composite numbers—Numbers having more than two factors are
called Composite numbers. For example. 4, 6, 8. 9, 10, 12 and so on.

Note = | is neither a prime nor a composite number.

4. Prime Factorization

In a factorization, if the only factors are prime numbers such as 2. 3,
5, 7. 11, etc. Such a factorization of a number is called a prime

factonzation.
Example :
Sol:

Find out the prime factors of 48.

JB=2x2 %2 x2x3

2|48
2|24
212
2|6
3|3
T

5. LCM (Least Common Multiple)

=% prime factors of 48

The Lowest Common Multiple of two or more given numbers is the
lowest (or smallest or least) of their common multiples. There are
various methods of finding out the LCM of the given numbers.

L.C.M and H.C.F

5.1 Methods of finding out the LCM

(i) Division Method—We can find the LCM of the given
numbers by using following steps.
Step 1 : Write the given number in a series.
Step 2 : Divide by the smallest possible numbers that cannot
be divided by that number are written as it is in the next line.
Step 3 : Continue the process till all numbers are divided
completely.
Step 4 : The multiplication of divisors of each row is the
required LCM of given numbers,

Example: Find o the LCM of 14, 18, 20,

Sol, : 14 18 20

7 9 10

‘ '-1".-"1 im‘lﬂ [

LCM. =2x2x3x3x5x7=1260
Prime Factorization Method—We can find the LCM of
the given numbers by using the following steps :
Step 1: First find the factors of each given number.
Step 2: Choose highest power of each factor among them.
Step 3: Find LCM by taking the product of these factors
with highest power of each.
Example: Find out the LCM of 14, 18, 20.
Sol. : 14=2x7

IB=3x3x2

W=2x2x5

Hence, the required LCM =2 x 2 x 3 x 3 x7 x 5 = 1260

(i)

6. HCF (Highest Common Factor)

The Highest Common Factor of two or more given numbers is the
highest {or greatest) of their common factors. It is also called Greatest
Common Divisor (GCD). There are vanous methods of finding out
the HCF of the given numbers.

6.1 Methods to find out H.C.F

Example: Find HCFof 12 18, 24.
(i) Division method— H.CF of 12, 18, 24
12) 18 (1
12
6) 12 (2
12

=



(I

L.

4.

5.

6) 24

24

X

( 4

So,the HCFof 12, 18, 24=6
{ii) Factorization method—

12=2w2x3
IB=2x3x3
MEluw2x?2x]d

After factonzation, [actor with less power has been taken in
H.CF. S0, the required H.C.F of the given numbers
ml2ximb

7. Type of Questions

fracions. To find the LCM or HCF, follow the rules given

below *

LCM of fractions =

HCEF of fractions =

()

LCM of Numeriators
HCF of Denominators

HCF of Numerators
LCM of Denominators

Questions based on LCM and HCF of numbers—Such type

of questions are based on prodoct of numbers, LCM and HCF of

the nimmbers.

If x and v be the two numbers and their LCM and HCF are a and
b, then the relanon among them will be :

xxyv=axb

First namber * Second number = LCM x HCF

Questions based on LCM and HCF of fractions—In such type
of queéstions, we have to find owt LCM or HCF of a group of

The LCM of twvo numbers is [our nimes
their HCF and their sum is 125, If one

number is 100, what will be the other?

(A)S (B) 25
(C) 100 (D) 125
The HCF and LCM of two numbers are

8 and 1728, respectively. Accordingly,
how many pairs of such digits are there?

(A)2 iB)3
(C)4 D)5
The LCM of two numbers is 520 and

their HCF i1s 4. If one of them 15 52,
Find the other?

(A) 40 (B) 42
(C) 50 (D) 52
The sum of the squares of the digits of

the greatest prime number of two digits

is! (NCERT)
(A) 145 (B) 130
(C)97 (D) 118
Find the least number which if divided by

24 and 36, the remainder will be 14 and
26 respectively.

(A) 82 (B) 62
(C) 102 (D) 92
The possible maximum length (in cm)

that can be used to accurately measure
495 cm. 900 cm, 1665 cm is:

(A) 25 (B) 35
(C) 45 (D) 15
What is the smallest nomber that is

divided by 12, 24 36 and 45 and leaves
the remainder 6 in each case? (NCERT)

Important Questions

10,

11.

12.

13.

(A) 366 (B) 354
(C) 360 (D) 372
Find the least number from the following
which is divided by 12, 16, 24 and 36
and leaves the remainder 57
(A) 243 {B) 139
(C) 149 (D) 245
The HCF and LCM of two numbers are

44 and 264, respectively. If the first
number is divided by 2, the guotient is
44, which of the following will be the
second number?

(A) 147 (B) 528
(C) 132 (D) 264
The difference between the largest 4-digit

number and the smallest 4-digit number
which starting from 3 and ending with 5

s : (NCERT)
(A) 900 (B) 909

(C) 999 (D) 990

The number of pairs of positive integers
whose sum is 99 and their HCF 15 9:

(A) 5 {B)4

(C) 3 (D) 2

The sum of two numbers 15 B4 and their

HCF 15 1.1 The number of total pairs of
such numbers will be:

(A) 2 (B) 3
Cr4 (D5
The largest four-digit number. which 1s

divisible by each of the numbers 12, 15,
21 and 28, 1s:

(A) 9576
(C) 528

(B) 9925
(D) 9324

14.

16.

17.

18.

19.

The sum of two numbers is 36 and their
HCF and LCM are 3 and 105
respectively. The sum of the reciprocal
of the two numbers will be:

. q
LYRE (B) T
8 4
(C) s (D 35

. The smallest perfect square number,

which is divided by each of 16, 20 and
24,08 :

(A 1600 (B) 3600
(C) 6300 (D) 14400
The two numbers are in the ratio 3 @ 4

and their LCM is 48, The sum of those

two numbers will be : (NCERT)
(A) 32 (B) 28
(C) 26 (D) 24
What is the largest number which divides

729 and 901 leaves the remainder 9 and

5 respectively? (NCERT)
(A) 15 (B) 16
(Cy 19 (D) 20
If P=23305 (Q=2517, then find

the HCF of P and Q).

(A) 2.35.7 (B) 3.2°

(Cy 2237 (D) 2°.3"°5.7

A, B. C start running in the same

direction from the same point in a
circular stadium at the same ume. A

round 15 completed in 252 seconds, A n
308 seconds and C in 198 seconds. How
long will they meet again at the starting
point?

(A) 26 min 18 sec

(B) 42 nun 36 sec

(C) 45 minutes

(D) 46 min 12 sec



20.

21

23,

25,

A milk seller has 21 liters of cow milk,
42 liters of toned milk and 63 liters of

double toned milk. If he wanis to pack

them in 1in cans in such a way that each
containes contains the same amount of

milk and does not want o mix any (wo

types of milk in one box, then the

required minimum number of boxes is:
INCERT)

(A) 3 iB) &

(€9 (D) 12

Berween 100 and 600, the number of

integers divisible by both 4 and 6 is :

(A) 40 (B) 42

(C) 4l (D) 50

Which is the largest four digit number

which i divided by 3. 5, 7. 9, the

remainder remains 1, 3, 5, 7 respectively?

(A) 9763 (B) 9764

(C) 9766 (D) 9765

The LCM of two positive integers is

twice the larger number, The difference

between the smallest number and the

HCF of the two integers is 4.

Accordingly, what is the smaller number?

(A) b (B) &
(C) 10 (D 12
2 1
Which of the following fractions 73
..
riy is the largest? (NCERT)
- 1
(A) 2 (B) 3
2 3
(€3 (o 3

The product of two numbers is 2028
and their HCF is 13. Accordingly. find

the number of such pairs.
(A) 1 (B)2
(C)3 (D) 4

26. Three bells ring together at 11 am. All

the three, ring at intervals of 200 minutes,
30 minutes and 40 minutes respectively.
Accordingly. what time will they ring
together again?
(A) 2 pm

(C) 1.15 pm

(B) 1 pm
(D) 1.30 pm

27. The LCM of two numbers is 4284 and

their HCF is 34. If one of them is 204,
then what is the other number?

(A) T14 (B) 814

(Ch 914 (D) 614

28. The LCM of two numbers is 120 and

their HCF is 10. Accordingly. which of
the following numbers can be the sum of

those two numbers? INCERT)
(A) 140 (B) 80
(C) 60 (D) 70

29,

3L

32

The four runners started their race from
a single point on a circular path. He ook
200 seconds, 300 seconds, 360 seconds
and 450 seconds respectively o
complete a round of that path.
Accordingly, how muoch ume will they
be able to meet again at their initial point
for the first nme?

(A) 1800 sec (B) 3600 sec

(C) 2400 sec (D) 4800 sec

The HCF of two numbers 15 1] and the
LCM is T7T00. If one of them is 275,
then how much is the other?

{A) 279 {B) 283

(C) 308 (D) 318

The LCM of three different numbers is
120. Accordingly, which of the following
numbers cannot be the HCF of those
numbers?

A)8 (B) 12
(C) 24 (D) 35
The traffic-related lights s three different

crossroads change color after 24 seconds,
36 seconds and 54 seconds respectively.
If all three of them change color wogether
at 10: 15: 00 am, what time will the three
of them change color next ume?

{A) 10:16: 54 am

(B) 10: 18 : 36 am

(CH10:17:02 am

(D) 10:22:12 am

The ged and lem of two numbers are 13
and 1989, respectively. If one of them is
117, what is the other number?

(A) 121 (B) 143
i) 217 (D) 221
If the HCF of any two numbers is 12

and the LCM is 924, then how many

pairs of such numbers will there be?
(NCERT)

A)0 (B) 1

()2 (D)3

Which of the following is the smallest

number, which is divided by 5.6.7. 8 to

get remainder 3, but is also divisible by

o

(A) 1463

(C) 1683 (D) 1793

Fx=2x3x7 andy=2"x 3 x5,

then what is the HCF of x and y?
(NCERT)

(B) 1573

AP x3VxsxT
(B) 2 x ¥ x7°
(C) ¥ x3
(D)5 x 7

3.

41

L

y 4

- 8

What is the smallest number from which,
if 675 is multiplied, the product becomes
a perfect cube?

(A)7 (B) 8

(C)3 (D)6

What 15 the smallest number that, if
divided by 33, 45, 35, the remainder geis

18, 28, 38 respectively?

(A) 3448 (B) 3452

(C) 2468 (D) 3265

What is the maximum number that
dividing 110 and 128 gives a uniform

remainder of 27 (NCERT)
(A) 8 (B) 18
(C) 28 (D) 3%

Find the least number which is divided
by 12, 18, 36 and 45, leaves the

remainders 8, 14, 32 and 4] respectively.
(A) 186 (B) 176
(C) 180 (D) 178

The ratio of two numbers s 3: 4 and
their least common multple is 180, What

is the second number? (NCERT)
(A) 30 (B) 60
(C)45 (D) 90

Solutions

(B) If LCM = L and HCF = H, then
According 1o question,

L=4xH=4H
and L+H=125
=3 dH+H=125
= SH=125
125
- = —=25
A H -
L=dH=4x 25
= 1K)
il s LCM x HCF
< DUMBET= First Number
” lm:-:25=15
1063

(A} Let the numbers be 8x and By. Then.,
LCM of &x and By = 8xy
= By =1728
1728 e
J:h " E e
= xand y=(1, 216), (8, 27)
So, only two pairs are poosible.
LCM x HCF
First Number

520=4
52

(A) 2™ number =

= 4




4. (B) "~ The Largest two-digit prime

number = 97
~ Required Sum = (9)% + (7
= 81 +49 = 130
5. (B) v 24-14=10and 36-26= 10

LCM (24, 36)=T2

MM=2x2x2x3

b=2x2xiIx

Required number
=72-10=62

6. (C) HCF (495, 900, 1663) =45

95=3x3Ix5x1l
M =3x3iIxdx5x5

665 =3 x3Ix 5= 37

< Required number =3 x 3 x 5=45

1. (A)

=

24, 36, 43
18, 43
9, 45
3 I3
), 5

o

Tt | Las] =B 1

== L=
A B B

LCM=2x2uw2xw3nixs
= 360

Required number = 360 + 6 = 366

12, 16, 24, 36

6,

8 (C)

Rl | BB Bl | B

3
3
1

S LCEM=2x2x2x2x3x3

S Requmdnumhﬁ-'lﬂibj 149
9. (C) Istnumber =44 x 2 =188
Ist number x 2nd number
= LCM xHCF
=s  #8 x 2nd number = 44 x 264
44264
b

2nd number = = 132

10, (¥} According to question,
Largest 4-digit number = 3995,
Smallest 4-digit number = 3005
Required number = 3995 < 3005

= Gu)

11. (A) Given, HCF =9
Sum of x and v =99
If, x =9, then ¥ = 90; Pair = (9, 90)
If, x = 18 then v = 81: Pair = (18, 81)
If. x =27 then y = T2; Pair = (27, 72)
If, x =36 then y = 63; Pair = (36, 63)
If, x =45 then y =54; Pair = (45, 54)
So, total number of pairs = 5

12. {A) Let, the numbers be 12y and 12y,
According to question,
12x + 12y =34
=3 12{x +v) =584
84
= .:+1r-”=?
x=3and y=4,
x=5and y=2
Required number of pairs = 2
13. (C)LCM (12, 18 21, 28) = 252
- Required number = 252 x 39 = 9828
14. (D) Let the numbers by 3x and 3y
According to question,
dx+3v=36
= Jr+v)=36
=5 X+y=]2
and Iy =105
=3 w=33
x=5and y=7
Hence, the numbers= 15 and 21,
Sum of reciprocals of the numbers
1 1

T e —
15 21
T+5
105

12

105

4

35
15. (B) LCM (16, 20 and 24)
16 20, 24
g 10, 12
4. 5 6
2 §5 13
=2x2x2x2x5x3=240
Perfect square number
=IxIxIxIxIxIxIx]
= 3600
16. (B) Let 3x and 4x be the two numbers.
According to question.
12x= 48
48

== =4

12
Required sum = (3x + 4x)

=Tx=Tx4
=28

Bl | B | B

17. (B) Required number
= HOF[(729 = 9 = TX0). (901 = 5 = 896)]
T20) 896 (1
T20
T I76) 720 (4
T4

“16) 176 (11
16
16

16
b

18. (B) P= 235
Q=237
HCF =23

19. (D) Required nme = LCM(252, 308, 198)
=2XTT2 sec = 46 min 12 sec

21252 308 198
21126 154 99
3| 63 TT 99
3|21 T 33
7 T T 1
11 1 11 11

1 1 1

ICMe=2x2x3ix3InTxll
= 2772
20. (B) Maximum gquantity in each box =

HCF (21, 42, 63) =21
N=3x7

2 =2w3IxT

fi=3i=x3x7

HCF=3ix7T=2l

Required least number of boxes
21 42 63

b

21 21 21
=l+2+3=6

2. (C)LCM (4 and 6) = 12

MNumbers between 1 to 600 divisible
6K}

by 12 = —'1 =50-1=49

Numbers between | 1o 100 divisible
100

by 12 = -_ =8

J. Numbers between 100 to 600
divisible by 12 =49 -8 =4]

22. (A) Since, difference between divisor and
respective remainder is equal.
LCM(3.5,7.9) =315
Largest 4-digit number = 9999

315 ) 9999 ( 31
945
549

315

234
- Number divisible by 945 = 9999 - 234
= 9765
Required number = 9765 — 2

= 9763



23. (B) Let, the larger number and smaller
number be x and v.
Their LCM = 2x
and yv-HCF=4 A1)
Using formula,
xxyv=HCF x LCM
xxy=HCF x 2x

L

HCF = E

From eq. (1)
b4
¥ 3 =4

2y=Y¥
2
y=8
Hence, the smallest number = 8.

2113 3 28,1463
24. (D) LCM of '36'3™ " B8
Hence, ascending order of the

A 2 = 2 " 1 i 3
tm-.uum=ﬁ 733
3
The largest fraction = :
25. (B) Let the numbers be 13x and 13y,
According to question,
13xx 13y = 2028

= 169y = 2028

= o =12

1649
x=3and y=4
or x=1 and y=12
Hence, Number of required pairs =2
26. (B) Required time
=11:00: 00+ LCM(20. 30, 40)
=11:00:00+ 120 min
=11:00:00+02:00:00
=13:00:000r Ipm
2120, 30, 40
2110, 15 20
5|5 15 10
o Xk 2

LCM =2x2x5x3x2=120

LCM x HCF

Firsi Number
478434 714
- 204 =

28. (D) Let. 10x and 10y be the two numbers.

27. (A) 2™ number =

LCM of 10x and 10v
= 10 xxx yv= 1y
= 120 = 10xy

12

120
"=
s i x=3 and v =4, then
10x + 10y =30 + 40 =T0
29. (A) Required time = LCM(200, 300, 360,

4509
= | BN zec
LCM x HCF
ymad e
30. (C) 2™ number r—r—
_ T700x11
XI5
= 308
3l. (D) Required HCF can not be 35,
3 (BYLCM (24, 36, 54) =216 sec
= 3 min 36 sec
Required ume = 10 : 15 : 00 +
0:03 : 36
=10: 18 : 36 am
2124, 36 5
2112, 18, 27
3|l 9 27
312 3 9
2 1 3
SLCM. =2x2x3x3x2x3
=216
131989
33. (D) 2™ number = = =22
M. (B) Let 12y and 12y be the two numbers.
Then.,
12xy =924
“=F =TI
x=lland y=7
So, the number of possible pairs is
only 1.

35.(C) LCMI5.6.7.8)=840
Required number = 840 x 2 + 3
= 168D + 3 = 1683,
which is divisible by 9.
2 II o2F TE 8
| 52 3= 72 4

ICM =2x5x3x7x4=840

36. (C) According to question,
=P a7
and y=P xixj
Hence, HCF= 2> x 3
3. (O)675=5x5x3x3Ix3I=FVx5
Required number = 5

38. (B) According 10 question,
I5-18=17
45-28=17
55— 38=17

LCM of 35, 45 and 55 = 3465

s Required number = 34635 + 17 = 3482
39. (B) Required number = HCF of (110-2)

and (128 -2)
= HCF (108, 126)
108 1261 1
0§
IB)TO8 (6
108

X
40. (B) Here, Davisor — Remainder = 4

] 12-8=18-14

=36=-32=45-4I
=4
Required number

=LCMI(12,18.36,45) - 4

2112, 18, 36 45

21 6 9 18 45

il 3 9 9 45

31 L 3 3 15

L. L L 3

S LCM=2x2x3x3x5
= 180
~.Required number = 180 -4 = 176

41. (B) Let 3x and 4x be the two numbers.

Then,
LCM =3x4xx=1k
12x= 180
180
=3 J=E = 15
2nd number=4x=4 x 15
= Bl
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You must have heard or seen many algebraic expressions and

equations. Example : 4x, 2x + 7, 4x + 5y, ©"+ ¥ elc. are algebraic

expressions and 2y=6=0; 4x= 10, 5m+ 7= 17 elc. are equations.

All such linear equations in which the maximum power of the

variable being used i1s one, is called "linear equation with one
5

variable”. Example : 2v=0; 4z = 9; SI+ 6 = 0 etc. are linear

1. Introduction

equation with one variable.
Variable Panty

d L
5@+ 7= 17 |«—Equation
Here, the algebraic equation has a parity sign ("="). The expression on the
left side of this parity is called the L.H.5 and the expression on the nght
side is called the R.H.S.

Hence, moving a term from one side of the equation o another is
called substitute process,

2. Methods to Solve the Equations

2.1 [Ifone side of linear expression is variable and another
side is a number

Example 1. Find the solution : 2x=6=§
Sol:
Step 1.  To place only variables in the left side, first add 6 on
both sides
x=6+6=8+6 or r=]4
Stepl.  On dividing both sides by 2,
2 _14
2" 2
x=7

Example 2. Find the solution : %: 12

Sol:

Step 1. On multiplying both sides by 4,
£y4=
r e 4=12x4

L=48
Example 3. Perimeter of a square is 16 cm. Find its side.
Sol: Let, side of a square is x cm.
Penmeter of square =4 x side
dxx=16
On dividing both sides by 4.,

16
x=F =4

{given)

side =4 cm

Linear Equation of
One Variable

Example 4. Present age of rajsesh's father 1s three times of
present age of Rajesh. After 5 years, the sum of
their ages will be 70 years. Find their present ages.

Sol: Let, Rajesh's present age = x years

Then, Rajesh’s father present age = 3x years

Afler 5 years,

Rajesh's age = (x + 5) years
Rajesh’s father age = (3x + 5) years
According to question,
(x+3)+(3x+35)=T0
x+30+(5+5=T0
dx+ 10=70

Subtract 10 from both sides,
4+ 10=10=70=10

or dy=6)

On dividing both sides by 4,

(given)

=915
Hence, Rajesh's present age = 15 years
and Rajesh's father present age = 45 years
Example 5. If sum of three consecutive multiples of 11 is 363,
then find the numbers. (NCERT)

Let, x be a muluple of 11, then its next two multiples
willbe (x+ 11)and (x+ 11 + 11)or (x+ 22).

According o gquestion,

Sol:

x4+ (x+ 1)+ (x+22) =363
x4+ 33 =363
On dividing both sides by 3,
x+ 11
Subtract 11 from both sides,
x=121=11=110
S0, the three consecutive multiples- 110, 121, 132
2.2 If variable is present on both sides

=121

Example 6. Solve : dx+6=2r+ 18

Sol: dr+6=2r+ 18
or. dr=2x+18-6
or, dr=2r+ 12

Subtract 2x from both sides,
dr=2x=2r+12=-2x

x=12
Or, x=6
Here. subtract 2x means - to transfer 2x into left hand
side.



Example 7.Solve : 2x + % = 23—6 -
Sol: lt+-§-=%'—ﬁ-r

"3
2x+x= %-%
T —
ar, = 'ﬁj 3
21
or, Ir= . 3 =7
or, = 7
' a

Example 8. Solve :

Sol:

Gr+1

gy 6

ﬁ1+1+| r—3

3 - b

s LCM of denominators 3 and 6 =6

Multiplying by 6 on both sides,

B

(Gx+1)

_ (x—13)
3 +6 =6x oy

v+ l)+6=x=3

I2v+2+bH=x=-3

I2x+8=x=3
llxs=11l or x ==l

L.

Solution of which of the following
equations is neither a fraction nor an
integer?

(A) Sx-8=x+4

(B) 3x+2=7 + 4x

(C) dx=18=2+4x

(D) Sx+4=3xr+4

Moving a term from one side of the
equation to another is called—

[A) Associative (B) Communicative

(C) Distnbutive (D) Substitute

Sx _2x _ '
If 5 =4=<.thenthe value of Zx -7
is =

19 =13

(A) 13 (B) R

: 13
(C) 0 (D) 19
For what value of x, the expressions 3x
—4 and 2x + 1 will be equal—
(A) 5 (B) 3
(cr 1 (D) 4

5
. If —§I= —% . then value of x will be—

25
(A) 1 (B) 3
. 4
(C) 35 (D) -1
Let. the unit digit in a two-digit number

15 m and tens’ digit 15 5 more than unit
digit, then find the number.

10.

(&) Ll + 50 (B i + 50

(Cy 1l + 5 (D) 10w + 5

Puja’s present age is three umes the age
of Priva. If 3 years ago, Priva's age was
21 years, find the present age of Puja?

(A) B yrs (B) 72 yrs

(C) 24 yrs (D) 36 yrs

Sum of three multiples of 5 is 360, Find
the smallest muluple.

{A) 25x35 (B) 23x5

(C) 26x5 (D) 30x5

In expression 2y =5y - ITH . the value of
¥ is—

[A) _% (B ‘:‘

(C) % (D) %

When 9 is subtracted from the product
of v and v. then 11 is obtained. Find x.
(A) 4 (B) 5

(C)9 (D) 11

Directions ((). No 11 to 15)

Solve the following equation :

(B) 5
(D)7

13.

14.

16.

17.

8 5
(A) 3 (B) 3
iC) 5 (D) 3
v=(4=3v) -1
2yv=(3+4y) 5
5 7
(A) 33 (B) L—,
w 15
(Ch 33 (D)1
It =5 =Tm=5m+ 15-8
(A) =T (B) =5
(C) =6 (D) =4
%fm+ll+%:m-1}= %{m-il
=12 5
(A) —,: (B) =
. =5 12
(C) 1 () S
Split a number 540 into such two parts

that a part is % times of other.

(A) 120, 420 (B) 100, 430
(C)y 190, 360 (¥} 240, 340

Length of a ractangle 1s ¥ m more than
its breadth. If penmeter of the rectangle
15 234 m, then its length will be—

(A) 35 m
(C) 48 m

(B) 62 m
(D) 42 m

It % i5 subtracted from an amount and

multuply the diffeence by 4. then 5 1s
obtained as result. Find the amount.



19.

21.

22.

27.

(A)

13| L

(B)

= |

(C)

L | s

(D)

For what value of x, penmeter of the
following figure 15 41 m?

x4+ 1
25 =5 \*4
2x -1
(A)4 (B) 5
iCy 6 Dy 7

Rahul thinks a number. He doubled that
number and added 20 w it. Then divide
the resulting number by 235, resulting in
4. Find out what was the number thought

by Rahul? (NCERT)
(A) 40 {B) 50
(C) 60 (D) 75

The sum of two numbers 15 85, If one
number is 7 more than the other, find the

number. (NCERT)
(A) 39,46 (B) 27, 58

(C) 50,35 (D) 45,40

The father's age is 20 years more than
double his son’s age. It the sum of their
ages is 65 years, lind the age of the father.
(A) 50 yrs (B) 40 yrs

(C) 20 yrs (D) 65 yrs

The length of a rectangle is twice its width.
If the perimeter of the rectangle is 66 cm,

find its length.
{(A) 11 cm (B) 22 cm
(Ch 33 cm (D) 20 cm

The number of boys in a class is 25 of the

number of girls. If the number of boys in

the class is 10, find the number of girls.
(NCERT)

(A) 25 (B) 20

(C) 15 (D) 30

Rahim's father is three times the age of

Rahim. If the sum of their ages is 56 years,

then find the age of the father.
{A) 30 yrs (B) 42 yrs
(C) 45 yrs (D) 51 yrs

Rita has a 10 m cloth. He divided it into
two parts in such a way that one piece is
4 meters longer than the other. What is

the length of a small piece? (NCERT)
(A) 3 (B) 4
(C) 5 (D)

A total of S0000 are to be distributed as
prizes to 200 persons. A prize is either
500 or 100. Find the number of prizes of

the 100 note. (NCERT)
(A) 75 (B) 125
(C) 150 (D) 50

28,

3L

2

i

A wallet has 100 and 50 notes whach have
a total valpe of 25000, If the nomber of
100 niptes 15 one more than the number of

S notes, find the number of 30 notes_

(A) 150 (B) 166

(C) 200 (D) 125

Increasing 8 in a number gives 26. Find
the number. (NCERT)
(A) B (B) 9

(C) 17 (D) 18

. The present age of Reena and Meena is in

the ratio of 4: 5. After 8 years, their age
rafio will be 3: 6. Find the present age of

Meena (NCERT)
{A) 30 yrs (B) 32 yrs
(C) 40 vrs (D) 50 yrs

The denominator of a rabonal number s 8
greatér than its numerator. If 1 is sub-
tracted from the denominator and 17 is
added to the numerator, the number be-

3
comes 7 . Find the Rational Number.

(INCERT)
11 3
(A) ; (B) 10
C = D =
iC) = | }13

The sum of the digits of a two-digit num-
ber is 1 1. If the digits change their place,
the newly created number is 27 less than
the original number. Find the original

number. INCERT)
{A) T2 (B) 27
(C) 74 (D) 47

. Three years ago. Atul's age was 4 limes

the age of Parul. Afier 5 years from today,
Atul's age will be twice that of Parul's age.
Find the present age of Parul. (NCERT)
(A) 19 yrs (B) 7 yrs

iC) 12 yrs (D) 11 yrs

. The perimeter of a rectangular plot is 32

m. is. If the length is 2 m be increased and
the width is reduced by 1 m. the area of
the plot remains the same. Find the length

of the plot. INCERT)
(A) 6 m (B) 10 m
(C) 16 m (D) 14 m

Solutions

(C) In the expression 4x — 18 = 2 + 4x,
Coefficients of x is same in both
sides. So. the solutions is not

possible.
(D) Substitive

5x 2x
(B) 3-4_ 3

- LCMof 5and 3= 15

S0, multuplying by 15 on both sides,
25x — 60 = 6x

Separating the varables and constant

lerms,

120—-133
p 1 =

19 19
4. (A) According to question,
Ir—4=2xc+1
Separating the vanables and constant
Lerms,
Ix-2x

X

1+4
3

_—
5.0 Fx=-3

On cross multuplication,

=S_5

= 2 I_E

=25 15
x= = or

6. (A) Unit digit = m
Tens digit=m + 5

According to question,
Number = 10 (tens digit) + unit digin
=10(m+5)+m
= 10m+50+m

= 1lm + 50

Let, Priya's present age = x yrs
Puja's present age = 3x yrs
According 1o guestion,
x=3=12]

1. (B)

x=2143=24 yrs

s Puja’s present age = 3x
=3x24=72 yrs
8. (B) Let. three consecutive multiples of
Sare 5x. 5 (x + 1), and 5(x + 2).

According to guestion,

St+S5(x+ 1)+ 5(x+2)=360
S5x+5x+ 5+ 5x+ 10=360
15x + 15 = 360
15 =360 - 15

Lo s
TS

=23



S0, the smallest multiple = 3x
=23x5

9, (C) 2y =S5y — %

Shuft y varible o LHS,

10. (B) According o question,
dr—9=11
4x =9+ 9=11+9 (On adding 9)
4r =20
7
X= %:5

=3 _1
4x+5 3

By cross multiplication,
fir=9=4xr+5
Separate vanable and constant terms,
br=dr=5+9

Xx=ld4orx=T
8

12. (A) ;=%

g

1L (D)

By cross multiplication,
Blx=1)=5x
By —8=5x
Separate vanable and constant terms,
r-5c=8

y=(4=3y)
2y=(3+4y)

L]
L]

13 (B)

y=4+3y
2y=3=4y =

dy=4 1
-2y=3 <3

By cross multiplication.
5@y=4)==2y=3
20y -20==2y-3
Separate vanable and constant terms.
Wy+2y=20-3
2y =17

17
Y= 73
14. (C) 10m—5—-Tm=53m+15-8§
(10m—-Tm)-5=35m+7
Im-3=5m+7T
Separate the vanable and constant
lerms,
dm—-5m=T+35
=2m= 12
12

m= '-.;'I—ﬁ

——

1
15, (A) E{m-l- 1+ %[m—-—]}:—: %(m_g].

~LCM (2, 3. 12)= 12
Multiplying by 12 on both sides,
bm+ 1)+ Hm=-1)=5(m-2)
b+ 6+dm=4=5m=10

10m +2=5m - 10
10m = Sm==10=-2

. -2
Sm==120r m= 3

16. (A) Let the first parnt = x

X

]~

and other part =

According 1o question,

I+%J = 540)
2x+Tx _
3 =
9x _
5 =
Wk 540x 2
23 9
= 120
7
" Other pant = 3%
7
= Exllﬂ = 42

17. (B) Let, width of rectangle =xm
and its length =(x+ T)m
~.Perimeter of rectangle =234 m

x+(x+TN+x+(x+T=234
dr+ 14=234
4c =220
x=35

its length=x+7

=62 m

18. (D) Let. the amount = Tx
According to question,

PR T |
2 4
=l
4
19 (D) (x+ D+ix+4)+(2x=1) + (2x =5)
= 4]
(x+x+2r+20)+({l+d-]1=51=4]
Gr-1=41
of, x=T7m
20. (A) Let, the number be x.
According 1o question,
2x+20 4
25 1
By cross multiplication,
e+ 20= 100
2= 100 =20
2x= 80
or, x=40
21. (A) Let, the numbers be x and (x + 7).
According to question,
x+x+7=485

L=Thorx=39
Hence, the numbers are 39 and 46,
22. (A) Let, Son's age = x yrs
Father's age = (65 - x) yrs
According 1o question,
65=x=2r+ 20
Ix=450rx=15
So, Father's age =65~ 15
= 50 yrs
23. (B) Let, width of rectangle = x cm
and length of the rectangle = 2x cm
According to question,
2(2x + x) = 66
k=33 orx=11
Hence, the length =22 cm

5
24. (A) Girls = 10 x E:Ei

25. (B) Let, Rahim's age = x yrs
His father's age = 3x vrs
According to question,



Ix+x=56
dx=56 orx=14
So, the father's age =42 yr.
26. (A) Let,
Length of smaller part=x m
Length of larger part = (x + 4) m
Accroding to question,
x+4+x=10
x=Hhorx=3m
27. (B) Let, x persons get 500 note and (200
- X) persons get 100 note.

According to question,
500x + 100(200 — x) = 50000
3x + 200 = x =500
dx=3orx=75
200 = x =200 - 75
=125

28. (B) Let, note of 50 = x
notes of [0 =x+ |
According to question,

SOx + 100(x + 1) = 25000
150x = 24900

2490
15

re = |66

o=

29, {B) Required number = T

=

18

"'i' o

30. (C) Let, Reena's age = 4x
Meena's age = Sx

According o question,

4x+8 3

Sx+8 &

Bx+4=24x +48

=8

Meena's age = Sx=40yrs

X

Al. (C) Let. the rational number = ——
x+8
According 1o queéstion,
x+17 3
(x+8)=1 ~ 2
x+17 E
= +7 © 2
= Ix+2l=2x+34
=3 x= 13
) 13
S the rational number = E
Al. (C) Let. the number = 10x + v
S0, x+y=11 {1}

and 10x +y= 10y +x + 27

Ox-9y=27
or r—-y=3

On solving eq. (1) and eq. (2),

x=T,y=4
S0 the munber =7 » 10 + 4
= 74

33. (B) Let,

Parul's age = x vears
Aml's age= v vears

According 1o guestion,
Hr=-3)=y-3
=% dr—y=9
and x+3)=(y+3)
Zr—y=-=35

Omn solving eq. (1) and (2),
xml y=]9
So, Parul's age = 7T years

M. (B) Let, Plots length =xm

s width= v m

According 1o question,
Ax+y)=32
or, x+y=16

and (v +2)yv=1)=xv
= Jy=X+2y=2=axy
= X=2y==2
On solving eq. (1) and (2),
x=10,y=6

S0, Plot's length = 10 m

A2

-A2)

=A 1)

-A2)
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The rational number obtained by using the operation of division
mnto two same quantites 1s called the ratio of these guanhities.
Suppose there are two quantities a and b where b 2 0. The ratio
of a and b 1s expressed by a/b or a : b. a 1s called a predecessor
and b 15 called a successor.

g
Example- Ratio between 20 kmand 100km ={g =% or 1 : 5.

2. Types of Ratio

L Duplicate Ratio—If a: b, thenduplicate ratioofa : b=a®: b*
Example: Duplicate ratioof 2:5=(2)*: (50°=4:25
Triplicate Ratio—If a : b, then inplicate ratioof a : b=a’: b*
Example: Triplicate ratioof 1 : 3=(1)': (3)'=1:27
Sub-duplicate Ratio—If a : b, then sub-duplicate ratioof a :
b= Ja:/b
Example: Sub-duplicate ratioof 16:49 = J]§: /30 =4:7
IV. Sub-Triplicate Ratio=If @ : b, then sub-triplicate ratio of

a:b= Y545

Example: Sub-triplicate ratioof 125 : 8= }35-3§=5:2

=

V. Reciprocal Ratio—If a : b, then reciprocal ratio of a : b =
I

a b
Example: Reciprocal matioof 4:5=5:4
If @ : b and ¢ : d, then Compound ratio will be-
axec:bxd or ac:bd
Example: Compound ratioof 2:3and 5:7
=2x5:3x7
=10:21

orhb:a

-

Ratio and Proportion

3. Proportion

When two ratios are kept equal, they are called proportions. If a,
b, ¢, d are in proportion, then they are expressed as—
a:b:e:d
Here, a and d are known as external terms and ¢ and o are known
as internal terms. Hence, we have
Product of external terms = Product of internal terms
or, ad = be
3.1 Properties of Proportion
. Wa:b::c:d thena- first term, b= 2nd term, o= 3rd term,
and d- 4th term. Here, d 15 also called fourth proportional
of a, b, and ¢.

_be
d-ﬂ

Example : Fourth proportional of 6, 4 and 3= %‘—1 =2

Il. If @ b and ¢ are in proportion, then ¢ is called third
proportion of a and b.

4

a:b::b:ec or Cm=
. : : IS _1n
Example: Third proportion of 2 and 5 = T-]-.S

L If @ x and b are in proportion, then x is called mean
proportion of a and b.

a:x::x:b

orx= Jab
Example: Mean proportion of 4 and 16 = f4x]6

IV IfA:B=a:band B:C=c:d.then
A:B:C=ac:bc:bd
A:C=ac:bd
Example:lfa:b=2:3andb:c=4:5 a:c="
a:b:c=2x4:3%x4:3x5
=8:12:15
a:c=45:1>

Important Questions

1. The ages of A and B are in the ratio of (A) 11 B 2:3 4. Sheela and Shilpa had some coins in the
6: 5 and the sum of their ages is 44 years. 23 T ratio 5: 3. If Sheela had 400 and Shilpa
After 8 years the ratio of their ages will C)3:2 (D)3:5 had only 3 rupees’ coins, how many
be— (NCERT) 3. The ratio of the interior angles of a triangle coins did Shilpa have?

(A)7:6 (B)6:5 15 1 : 2 : 3. The value of the largest angle in (A) 96 (B) 56
(C)4:3 (D)8:7 radians will be— (NCERT) (C) 48 (D) 24
i
2 (A) = (B} e 5. 234 had to distribute into three persons
2. The ratio of 3 Ppartof 12.60 to 0.6 part y. 3
1 1 1
of 21 will be— (©) % (o 3TI A, B and C in the ratio 3 '3 4—-bul



8.

9.

10.

11.

12.

it was disinibuted in the ratio 2 = 3 = 4,
mistakenly. Who benefited the most

and how much? {(NCERT)
(A) A, T 52 (B) B, ¥ 35
(C) A, T 56 (D) C, T30
The sum of three numbers is 58. The

ratio of the first number to the second
number is 4 : 9 and the ratio of the
second number to the thind nomber 15 9:
16, The sum of the first and third

numbers 15—

(A) 40 (B) 29
(C) 28 (D) 50
The average marks obtained by all the

students of class A and class B i an
examination were 684 and 7TI1.2
respectively. If the combined average of
the marks obtained by the smdents of
both the classes is 70, then the ratio of
the number of students of class A and

class B 15—

(A) I5:6 (B) 3:7
(C)4:3 {(D)3:4

Which of the following is incomect—

(A) If quantites a, b, ¢, o are in
proportion, hena xd=b x ¢

(B) If quantites a, b, c. d are in
proportion, then ac = bd

(C) Inverse proportion of a : bis b : a.

(D) It;quantitf:s a, b, ¢ are in GLP., then
b = ac

Ha:b=4:5.b:c=6:9.c:d=15:19,

then a: b:c: dwill be—

(A)B:10:15:19

(B) 10:11:15:19

(C)B:9:15:19

(D)19:15:6:8

If half of a number equals o 0.07 of

other number. then their ratio will be—

(A) 50:7 (B) 5:7

{(C) 7:50 (Dy1:14

Ratio between X's income and Y's
income is 5 : 4 and ratio between their
expenses is 3 : 2. If each saves 1600 at

end of the year, the find X's income.

(A) T 3600 {B) T 5000
(C) T 4000 (D) ¥ 1600
There are 2500 students in a school. If

the number of girls in the school 15 14000,
then find the ratio between the number

of boys and girls in the school.
(A)11:14 (B) 10: 15
(C)14:25 (D)25: 14

13

14.

15,

16.

17.

19.

21.

EX:-Y=3:4and¥Y :Z=8"'9 then

X: Y : Z will be— (NCERT)
(A)D:T7:6 (Bj6:8:9
(C)6:9:7 (D)£:9:6
ey
Ifx:y=T:3, then find = g 1
3 4
h"h}: (B) 3
3 L)
(C) 3 (D) 3

HA:-B:C=2:3:5_ then find the ratio
B+ ;i C+A : A+B

A B T C
{(A)4:T7:1 (B 12:7:3
C)4:7:3 (Dy4:7:13

Wp:g=r:s=1:u=2:3 then find the
valoe of (mp + nr+ of) : (mg + ns + ou).

(A)1:3 (B) 1:2
(C)2:3 (D)3:2

Which number should be added 1o each
of the nambers 6, 7, 15 and 17 for making

them proportional ? (INCERT)
(A) 6 iB) 5
(C) 4 D)3

4 5
IfA= ;urﬂ;md B = 5 of C. then find
A:C,

(A 1:2 By 2:1
{C)2:3 iDy1:3

1 1
33;'imfa= 1.5 of B= Zof C. then
A : B : Cequals to— (NCERT)
{A)24:2:9 (B) 2:9:24
(C)y9:2:24 (Dy9:24:2

If (3x=¥):(x+5v)=5:7. then the
ratio (x + v) : (x = v) will be—
(A)2:3 (B) 3:2
(C)3:1 (Dy1:3
If & is mean proportion of @ and c. then
(= b) - lb—r:l!a;ualsm-

(A)a: e (B) b : *
(C) a*: (D)o : b°
. Solve : 679: 3% (NCERT)
(A) 37
(B) 677
) 22

(D) None of these

. The value of the angles of a triangle is in

the ratio 2: 7: 11. What will be the
measure of the angles?

(A) 16° 56° B8 (B) 18° 63°, 99°
(C) 20°, 70°, 90° (D) 25° 175°, 105°

24.

29,

31.

32

L

Two numbers are 0% and 0% more

than a third number respectively. The
ratio in these two numbers will be—

(A)2:5 (B)4:5
iCy6:7 {D)3:5

A person takes a loan for 5 vears. If
loan amount: total interest = 5: 2, then

the interest rate will be— (NCERT)
(A) 8% (B) 5%
(C) El‘i* (D) 5l"3!

2 2
If 1000 is divided in the ratio of 3 : 2
into A and B, then A will get—
(A) T4 (B) T 500
(C) Tal) (D) T 800
If p:g:r=1:2: 4, then
o
(A) 5 (B) 24
(C) 5p (D) 4r
Ratio between A and B is 4 : 5 and
between B and C 15 2 : 3, If A has 8(K),
then C has— (NCERT)
(A) T 1000 (B) T 1200
(C) T 1500 (D) T 2000
Ratio of three numbers is 1 0 2 : 3 and

sum of their squares is 126. Then, the
numbers will be—
(A) 2.4.3 (B 1.2.3

(C) 3.6.9 (D) 4.8, 12

1050 is distributed among 1500 males
and females in such a way that each male
got | and each female got 50p. Find the

numbers of the females.
{A) 600 (B) 750
(C) BOO (D) 900

A, B, C hire a taxi for 1040 and travels
for 14 hrs, 16 hrs and 22 hrs respectively.
Find the share of C in the rent.(NCERT)

(A) T 540 (B) T 280

(C) T 440 (D) T 320

The sum and difference of two numbers
is 40 and 4 respectively. What will be the
ratio of the numbers?

(A)21:19 (B) 22:9

() 11:9 (D) 11:18

SOLUTIONS
(D) Ratio between Aand B=6:5
and sum of their ages =44 years

6
s A's present age = T w44

=24 yrs



B's present age =44 - 24
=2 yrs
After B years,
A's age = 32 years
B's age = 28 years
Required ratio =32 :28o0r 8:7

2
¥ = of 12,60
3

I

L. (B) = 12-60 % =

3
=T B-40

=21 x -6
=T 12-60

B4 2
Required ratio = === z;

and ¥ 0.6 of 21

126
=2:3

3. (A) Sum of angles = 180°
Ratiopofangles =1:2:3

i
Largest angle = 14243 x 1807

4. (C) Let, Sheela and Shilpa had 5x and 3.x.
According to question,
Tix =400
= x=T80
. Shilpa's amount = 3x = 3 x 80
=¥ 240
Shilpa had all the money in form 5§
rupee Coins.
240
< 5 rupee coins = 3 =48
5. (C) Correct ratio of A, B and C

EEE=I&43

Incorrect ratio of A, B and C
m=2:3:4
Then, A's profit

(] 2
Exiﬂ-ﬁl- 'HEJ-I-

B BU=TSE
Bl TTTT it

4 3

B’s profit 13"54‘ x 234

13x9

x2M=F(-6)

4
C's profit =Ex34— Exﬂd

==25x2==050

Hence, A got the maximum profit,
Le. 36,
6. (A) Given ralio =4 :9: 16
Let, the numbers be 4x, 9r and 16x.
According 1o question,
dr+0x + lx= 38
— rm P
Sum =4x + lar= Mx
=x2=40
7. (D) Let, x and y be the number of
siudents in class A and B.
According o question,
X684+ yxTE2
(x+v)
= xx 684+ yx TI-2=T0r+ Ty
=5 v (712 =70) = x (70 - 68-4)
= I2xy=xx 146
= x:v=l2:160r3:4
K. (B)If a, b, ¢, d are in proportion, then
ac = bd
9. (A) a:b=4:5.b:c=6:9,c:d=15:19

a 2 -
Nl
a:b:c=24:30:45
Again, a : b : ¢ : d
24, 30 : 45
qu!\liblﬁ
achie:d=360:450: 675 : 855
=8:10:15:19

10. (C) Required ratio = ;= 100 *

1L (C) Let, X's income and expenses are 5a
and 3b respectively. Y's income and
expenses are 4a and 2b respectively.
According to question,
S5a=3b= 1600 {1}
da = 2b = 1600 A2}
On solving eq. (1) and (2),
a = 800
So. A'sincome = 5a
=5 x 300 = T 4000
12. (A) Total no. of students in school
= 2500
" Total no. of girls in school
= 1400
Total no. of girls in school
= 1100
& Requred ratwo = 1100 :
=11:14
1 (B)X:Y=3:4and Y:Z=8:9
S X:Y:Z=3x8:4x8:4x9
=24:32:36
=6:85:9

1400

tad || =]

14. (A) A1)

|

X ¥
On dividing numerator and
denominator by v*,

E5i 3 10
¥ = 3 i
y 3
0 9 3
= —N—=—
i 40 4

15.(B) A:B:C= 2:3:5
B+C ) C+A ) A+B

A ~ B =~ C
Pt A=2B=3and C=35,
3+5 _5+! _ 2+3

- RGN AL

6. (C) Here, p=r=i=2
and gus=u=3
(mp + nr+ ot ) : (mg + ns + ou)
=[m(2)+n(2)+0(2)]:[m(3)+n
(3)+e(3)]

=2(m+n+o):3(m+n+o)
=23
17. (1) Let, the required number be x.
6+ x 15+ x
— -
T+x 17+ x

= (G+x)(17+x)=(15+2)(T+x)
= 102 + 6 +17x + &°

= 105 + 15x + Tx + 27
= 2Bx=22xr=105=102
= x=13

4 5
18. (B) A=< of B and B= = of C

5 2
4B
A= EHE = =
5 5
mﬂB:f_"xE =£C
2 2
Put the value in eq. (1).
4 5{:
=313 [From eq.(1)]



1
19. (C) 33 3% of B

=
=
g

-
|
-

21. (D) bis mean proportion of a and c.

a b

o -

L
=
wle wle B

= 150f B

a2 =2

+
—

id
I
—

=3:1]

b

ale

= k (Let)

a=bkand b=k

(a-b) .

(bk - b)’

{b-r:]j

(ck =)’
b (k-1)
Ak-1y

———
L -
ot
1]
leprle

9

I3

cy 6°:3"= Eﬁ =2¥
=

. (B) 2+ T+ 11l —s 1B0F
P —s 180°

180
e —=9‘
g 2
1 angle, 2—3 9 x 2 = 18®
2™ angle, 7T— 9 x 7 = 63°

3™ angle, 11— 9 x 11 =99°

3

120 150
24. (B) ﬁ:ﬁnlz;lj
= =4:5
25, (A) According 1o queéstion,
P__5
PxRxT 2
100
w5
Rx5 2
R =8%
i

=3 x 200=T 600

21. (A) J5pP+ g 41

=501y +22 + 4

= 1"51-41-]6
= JE =3

28, (C) A :

+ B + £
4 : 5
‘l\‘s
dx2:5x2:5%3
A:B:C=8:10:15

C"sp:tt:%xm =¥ 1.500

29, (C) Let. the three numbers be x. 2rv and
3x respectively.

According to question,
(2007 + (32 =126
- 2l +4+9) =126

5, 126
Xr=—

1
=6

K=3

Numbers = x, ?xand 3
=3 ?x3and Ix 3

=369

30. (D) Let, Total no. of females be x.
Males = 1500 —x
According 1o question,

|
':]5'[.]—1.']3:'4'1,'1;: 1050

i Iﬁﬂu-n% = 1050
- - 5 =1050- 1500
X
—E =450
x=900
3L (C) 14:16:22=T7:8:11
— % 1 040
Cspart = 3851
11
= = x | (40
26
=T 440
3L (C) x+y=420 A1)
x=-y=4 (2)
r=44
x=22
[ From eq. (1)]
sy=40
y= 18

x:y=2:18=11:9

L L



Chapter

8 Percentage

When we express an amount as a part of 100, it 1s called a
percentage. Percent means ‘per hundred’ or "hundredih’.
Percent is an abbreviated form of the Latin language parcentum.
To understand, usually when we say that Amit got 80 marks in
the 12th examination, it means that Amit got 80 marks for every
100} marks. Also the percentage can also be understood 1n such a
way that for every 100 or a fraction whose denominator will be
1000,

X XXy

Generally, ﬁ:lm, vieofx= 100
25 20025
Example : E%:—lm. 25% of 200 = 00 =

2.1 Express alraction into percentage :
16

Example : Express 35 inlo percentage -
(A)32% (B)sd %  (C)4/625 (D) 50k
Sol (B): To solve these type of questions, multiply the
numerator directly by 100. Put % sign next to the
answer.
.I,—_gx 100 = 645

2.2 Express percetage into a fraction or decimal :

Example : Express 87 1 % into fraction.

2
6 9 7 1
(A) 7 (B) 3 (C) ] (D) X
Sol (C):  When a percentage has to be converted to a fraction,
divide it by 100.
1,15 _ 15 7
HT2%= z"’.T'F:=2}“'.",':'=3

3. Some Numbers and their Percentage Values

1 1
Tl = 009% I =T7-69%
1 1
5 =666% 55 =4%
4. Important Formulae
% X
0 shmng
Y o3
(I} veofx=s XX 100 — 100

xx 100
¥y
(IV) If there is an increase of 1% in the price of a commaodity, then
the percentage decrease in its consumption so that there is
no increase in the expenditure will be

X
= :{lmhr}ﬂm}%

(V) If there is a decrease of ¥5% in the price of a commaodity, then
the percentage increase in its consumption so that the
expenscs remain the same

(IIl) What percentage of y is x7 = [

x
- 1003 %
- {[IM— A }
(V) If the population of a city is N and the annual growth rate is
x%. then

f
- ali b B el
(1) Population after 1 years, = H[l + lﬂL‘l]

N
(n) Population before 1 years, = ‘—"‘}—f
14—
(7s)
(VII) If the population of a city is N, in the first year the population
increases al the rate of x%. in the second year at the rate of
v% and in the third year the population increases at the
rate of z%. then after 3 years the population

=H[l{ﬂ+x)[lm+y ll]]'+;]
100 100 100
100
Hnle::l‘nrinnumﬁ[ 1;“]
=F 100 - v
= for decreases v% 100



(VIO) If A has an amount of x. Out of which the first person 15
given a%, b% of the remaining to the second person and
c% of the remaiming to the third and A has 5 leftover

(IX)

money. Then,

100 100

R=5x

than A = {[m; I]xl[l[]l‘i&

L. If numerator of a fraction is decreased by

20% and its denominator increased by
10%, then the value of the [raction

16
becomes T . Find the onginal fraction—

55

2 5
(A) E (B) E
3 5
©) = (D) 3

There are 60%
residents in a town and out of which

males out of 1000

20% are literate. If the waal 25% of

residents  are  literate, then what
percentage of females of the town are

literate? (NCERT)
(A) 30 (B) 37.5

(C) 35 (D) 325

If 7 % of (4) =51.2, then find the value
of question mark (7). (NCERT)
(A) 4 (B) 5

(C) 8 (D) 10

A’s monthly income is 20% more than

B's monthly income. B's income is 30%
of C's income. If the gross monthly
income of them is 74700, then find the

C's income.

{A) T 50000 (B) ¥ 45000

(C) < 25000 (D) T 35000

If x% of xis 36, then find x.

(A) 45 (B) 50

(C) 60 (D) 75

Radhika bought a car for 250(MK). iis
price has fallen by 10% in the next year.

and 12% of fall occurred in the
subsequent wear. The total fall

percentage in these two years is—
(A) 3.2% (B) X%
(C) 20.8% (D) 5%

&% 100
(100-x)  [100-y) (100-2)
If A has x% more amount than B, then B has less percentage

(X)

(XI)

Important Questions

7.

10,

1L

12.

13.

14.

16% of a number is added o 21, then it
gets itsell. Find the number.

(A) 81 (B) 25

(C) 18 (D) 64

There are 20 liters diesel in a conlaineér,
Due to leakage, there is a loss of 3 liters
diesel. What percentage of diesel has
remained in the container™

g
(A) l‘-ﬁ;‘i (B) 68%
(C) 82% (D) 85%

. Il x is 25% less than vy, then how much
percentage v is more than x?
|
(A) 25 (B) 33-:,:
i 1
(C) ME (D) 75
What percentage of | kg is 1gm?
[A) 1% (B) 10%
(C) 0.1% (D) 0.01%
S ofD4 s —
(A) 0,08 (B) 0.8
(C) 0.02 (D) 0.2
If a man eams 2400 and saves 600, what
percentage of his income 15 spent?
(NCERT)
(A) T5% (B) B0%
(C) 4% D) 36%

A's income is 25% more than B. then
what percentage of B's income to the
A's income?
(A) W%
(C) 5%

(B) 80%

(D) 125%

There are 25 liters petrol in a vessel.
Due o leakage, 5 liters petrol losses.
What percentage of petrol is remained
in the vessel?
(A) B0%

(C) 81%

(B) 68%
(D) B5%

15.

16.

17.

19.

If A has x¥% less amount than B, then B has more

x
percentage than A = I[l{l]—.r]x I[I]}'E%

If A and B are x% and v% more than the third number C,

(100 + x)

then what percentageof Bis A = {_mn + ) x1

40% of (100 =20% of 300)="7
(A) 64 (B) 140
iC) 16 (D) 20

In a class, 75% passes in English, 60/%
in Math and 20% fails in both subjects.
Find the passing pércentage.

(A) 55% (B) 65%

(C) 67.5% (D) 68.2%

Express (33 + 0-11 in percentage.

INCERT)
S 1
(A) 300 (B) p
(C) 30 (D) 300

Two positive numbers x and v are
inversely proportional. If x is increased
by 10%. then v will be decresed by —

(A) E" (B) E‘i
T T
2

)y 1% (D) ﬁ'}

There are 40% girls in a class of 50
students. Find the number of boys n

the class. (NCERT)
(A) 20 (B) 10
(C) 25 (D) 30

An institute has 2500 members. If it

increases 10% in the first year and
decreases 10% in the second year, what
will be the increment or decrement in
the number of members after these two

vears?

(A) Mo increase no decrease
(B) Increase of 25 members
(C) Decrease of 25 members
(D) None of these



21. The value of a machine is devalued a
the rate of 10% per annum. It was
purchased three years ago. If iis present
valpe is 145800, how much was ut
bought for?

(A) ¥ 1,80.000 (B) ¥ 2.00.000
(C) T 2,10,000 (D) T 1,75,800
22. A has 20% more money than B and C

has 20% less money than B. What
percentage of money A has more than

C?

(A) 50 (B) 17
(C) 43 (D) 30

23, If 60% of X is 30 less than 75% of X,
find X. (NCERT)
(A) 200 (B) 64
(C) 750 (D) 300

24. What percentage of 16 x 8 15 4 x 24,
(A) 96% (B) 24%
(C) 75% (D) 32%

25, If 200% of a number is 90, what will be
80% of the number?
(A) 36 (B)72
(C) 81 (D) 144

26. In an examination, 65% pass out of total

candidates. If the number of failed
candidates 15 420, find the total number

of students.
(A) 1600 (B) 840
(C) 1000 (D) 1200

27. What will be the sum of 30% of 20 and
20% of 30.

(A) 50% of 600  (B) 10% of 1200
(C) 1% of 1200 (D) 60% of 500
28 If 48% of X is60% of ¥, Find X : Y.
(NCERT)
(A) 5: 4 (B)y2: 3
(C)6: 7 (D) None of these
29. Which of the following is equal to 6.25%7
(A) 0.00625 (B) 0.0625
(C) 0.625 (D) 6.25
30. If 15% of an amount is 45, then find the
amount. INCERT)
(A) T 300 (B) T 325
(C) T 350 (D) T 250
31. What percentage of 5% is 3%?
(A) 60% (B) 50%
(C) 40% (D) 30%

3L 8% ofa=4% of b.then20 % of a="7

(A) 10% of b (B) 16% of b
(C) 80% of b (D) None of these
33. If 40% of 40% of x =40, find x.
(A) 100 (B) 250
(C) 400 (D) 1000

M IHMW5of x=30%of yand v= pR of x,
then find the value p?

(A) 300 (B) 600
(C) 800 (D) 900
35, If x% of a equals to v% of b, then find
% of b—
(A) %ﬁnra ®) 2% of a
el .
(€) T% ofa (D) None of these
36 eofv+yRolx="?
(A) x% of ¥ (B) vRol x
(C) xy% of 3 (D) 2% of xy
37, 11 90% of v is xthen what percentage of
xisy?
(A) 9% (B) 190%
C lﬂll'i- D Il]l'i.~
(<) 9 ) 9
38, If 80% of v is x, then what percentage
of 2visy?
I
(A) 40% (B) 62=%
(C) 80% (D) 160%

39. If 50% of (x = ¥) = 30% of (x + v). then
what percentage of x is y?

1
(A) 25% (B) 3%
(C) 40% (D) 400%
40. If x% of 1400 = 119, then find x.
(A) 17 (B) 28
(C) 85 (D) 7.5
|
40 If 55 of 240 = 150% of x. find x.
(A) 1320 (B) 660
(C) 880 (D) 1980
42, If x% of 350 is 21. find x.
(A) 5 (B) 7
(C) 6 (D) 8
25 . i
43, lf.t"lif? s 150, then the valoe of x is—
(A) 1000 (B) 1200
(C) 1400 (D) 1500

44. What will be 40% of the number whose
2005 is 907
(A) 18 (B) 45
(C) 16 (D) 36

45, 1f 20% of a number is 120, then 120% of
the number will be—
(A) 20 (B) 120
(C) 360 (D) 720

46. 50% of a number is 39 more than 35% of

the number. Find the 115% of the
number,

(A) 179 (B) 299
(C) 85 (D) 215

47. If 35% of a number is 12 less than 530%
of that number, then hind the number,

(A) 80 (B) 60
(C) 50 (D) 40

48. A number is 42 more than its 16%, Find
the number,

(A) 58 (B) 50
(C) 52 (D) 60
49, If 35% of a number is 63, what will be
the number?
(A) 18D (B) 98
(C) 135 (D) 150

50. If 16% of 40% of a number is 8, then
what will be the number?

(A) 200 (B) 225
(C) 125 (D) 320

| 3 2
SLIf 5 of ."rul' Enl’n number is 16, then

what will be 25% of the number?
(A) 504 (B) 126
(C) 252 (D) 378

S2. If 15% of 30% of a number is 18, then
what 15 the number?

(A) 90 (B) 360
(C) 380 (D) 400
§3. 8% of 36 = 72% of x. find x.
(A) 2.88 (B) 4
(C) 16 (D) 40

54. If 25% of a number is 2 more than 15%
of 40, then find the number.

(A) 16 (B) 20
(C) 24 (D) 32
55. If a number is 20% more than 50, find the
number.
(A) 10 (B) 20
(C) 40 (D) 60



56. Adding 24 to a number is equal to adding
20% to that number. What 15 120% of
that number?

(A) 240 (B) 144

4

1
15— 172
(C) 5 (D) 5

57. If 40 iz subtracted from a nomber, then
that number decreases to 605 of self.
What is 100% of that number?

(A) 60 (B) 100
(C) 40 (D) 80

58. Decreasing 40% of a number gives 30.
The number 15—

(A) 28 (B) 50
(C) 52 (Dy 70

59. If 30 is subtracted from 30% of a number,
50 15 left as remainder. Find the number
(A) 150 (B) 400
(C) 200 (D) 300

60. 8% of x is added to x. After this, 8% of
the result is then added 1o the result, in
the linal answer multiple of x 15—
(A) 11664 (B) 11664
(Ch 11.664 (D) 11664

61. If 5% of x is added 1o x, then how many
times of x will the number obtained be?

{A) 105 (B) 10.5
(C) 0.105 (D) LO5
62. Ais 5 timesof B. How much percent is B
less than A7
(A) 20% (B) 25%
(C) 75% (D) 80%
SOLUTIONS
_ . 16 {100+ 10)
1. (A) Required fraction = 55 % (100-20)
16 110 2
e
1. (D) Total residents
= 1000 ———s 250
60% males — 600 ——e—s 120
Literate

4% females — 400
. x% of 400 = (250 = 120) Lit. females

x

JiH) = E = 130
13003 100 32.5%
=5 = 200 =317

3. (B) Let, x% of (4)° = 51-2
" xx =5120
=dxdxdxdxdxs
=4 %3
== yr="25
4. (B) Let, Cs income =T 100
B's income = T 30 and
A'sincome =30+ 6 =T 36
Total income = 100 + 30 + 36

= 166
According 10 quéstion,
T 166 = 74700
T4T00
2 100 = — = x 100
= T 45000
5 (C) x%ofx=36
= IxXx =36
100
= ¥ = 3600
= x =60
6 (C)let, x==10%, v=-=12%
Required fall percentage
=[“,H%]q

- [—ID—IE-l-E %
100
= (=22 % |:2)% = - 8%
7. (B 6% of x+ 2] =x

l6ux .
=3 ’m+-l-x

4x N 4x N
= !5+-|=.Tﬂ_t—15=-|
2lx 4
= T =2l =x=25

8. (D) Diesel quantity in the container
=20L
Loss due to leakage =3 L
Remaining diesel quantity in the
container = 20-3 = 17
— 17
equired % = 20 * 100%
= 83%
9. (B) " Value of x is 25% less than v. So. v
15 greater than x.
25
00— 25

x 100%

2] 0 1
?jxlﬂﬂ- 3 -3]3"}

10. (C)7 1 kg =1000 gm

= Required percentage
= Tooo X 100 =0.1%
5 2
IL (C) 04 of 5% =04 x Too = loo
= 0402
12. (A) Total income of a person = 24(0)
Saving =¥ 600
s Total expenses = T (2400 — 600)
=T 1800
1800
So, required % = 3400 x 100 = 75%
13. (B)Let, B's income =T 100
25
o A's income = 100 + 100 * 100
= 125
S0, required percentage
100
= Ej' x 100%
= 3%
14, (A) Remaining petrol in the container
=25=5
=20L
20

Remaining percentage = 35 X 100

= 80%
15. (C)40% of (100 = 20% of 300)

| )
[lm-m}x—]x:
55

.

um-&u:xg

v

=4u:§=m

16. (A) Pass percentage = 100 =(5+ 20 + 20)
= 100 - 45° = 55%

v
Fail
Percentage
English Math
033
17. (D) Percentage = on X 100 = 300
18. (A) Since, x and y are inversely

proportional. So, let

X =n



106}
10
= T L
(L1 1
50, decrease =n — Ilﬂn = “n
nill
Percentage = - » 100
L1
= — 0

11
19. (D) Total students = 50
Girls percentage= 4%
.. Boys percentage = 100 - 40 = 60%
1)
= Number of boys = 50 = E—ﬂ = 30
20, (C) Total members after 2 years

[Hﬂ] [l 10
= 2500 | ** 100 100

o %0
w300 100 100
= 2475
Decrease = 2500 - 2475 =25
2L, (B) Let, 3 years ago, the value of
machine was x. S0, we have

90 90 ™
X 100 ® 100 ® 00 = |.45,800
1458000 2 100 ¢ 100 2 100
= hith i 90 x 90 x 90
= x=T2,00000

X (A) Let, B has an amount = 100
S o Ahas=100+20=F120

C has 20% less money than B.
C has money = 100 - 20 =T 80
A has more money than C

= 120 - 80 = 40
40
=3 R&qui:edpemanm,ge:gxlt!ﬁ
= 50%

23 (A) 0% of X=T5% of X-30
60X 75X
e, g . o Y
100 100

Aok IR 80
100 100
=3 E:m::-x:zm
100

28 ) 4=
{C) Required % = 16 %8 w 100%
= Ix25=T%
25, (A) Let, the number = x
200 of x =9
200
Ix 100 = D)
Ol > 100
= =" 200
= x=45

80
Again, B0 e of 45 =45 x Iﬁﬁ = 36

26. (D) " Percentage of passed students
= 65%
Percentage of failed students = 35%
According 1o question,
Total number of students

420x 100
o35
= 1200
27. (C) According Lo question,

30 20 1
Iﬂxﬁ+mxﬁ=l‘_’mxﬁ
= O6+6=12=12=12
28 (A) 48 of X=60% of Y

) —
oo - 100 T

X:¥Y=5:4

4
29, (B) 6:25% = — = (625
30. (A) Let. the number = x
15 of x =45

45 = 100
15

31. {A) Let. the required percentage = x%.

= X = =% 300

According o question,
iR of 5% =31%

3 100
o X 1005 Bl

32 (A Bl
Aax 50=2% 100

.a==b
or,a= >

- A0
(B xx Imx lm-dﬂ

0w DO 3 1O
AT 40x40
x= 250

e e W A
4. (A)xx Ton=¥> 100 =** J00 * 00

X
= :‘E-nfh::"lnl'?:ﬂ'u

L
= T“‘ of

36. (D) 2% of y+ y% of = Sem + =
o yrynoir="o0 100

1“:‘.
100
37. (D)

= 2% of xv

sof y=x
100

90
Let, viszRof x,thenz% of x= ¥

Xz 100
® 100° 90

y=

100x 100
or, .,-mxx

.
9 92

38. (B) .. Required % = 3- x 100

v % 100
= 2x y %80

e G
2 2

» 10y

30 £
. (Aix-yx 100 =(x+y)x 100

of, 2r=8y= x=4y



». Required % = fx 100

¥
== x 100=25%
4y
40, (C) " xR of 1400=119
119 100

of, x= 1300 =55

11 150

b Y —
41. (Cy 240 x 3 =X X 100

240 = 11 = 100
2x150
42, (C)x% of 350 =21
100
of, =2l oo =5

350

= X&)

or, x=

5

25
43. (B) x%of = =150

150 100 x 2
of, X= T e = 1200
4. (A) Let, the number = x
According 1o queéstion,
x % 200
100

=09or, x=43

*, 40% of 45 = 45 . I8
e of 43 = Hlm-

10
45. (D) The number = 120 x E = Gl
120
s N20% of 600 =600 x — =T20

100 ~
46. (B) Let, the number = x

50 35
[JIE]—[:IEJ=39
:_?.r
or, E E:S!}
10y =Tx
2{} -
Ix=39x20
39x 20
~ iy
x= 260

115
o 115% of 260 = 260 x 100

= 299

47. (A) Let. the number = x

50 35
lxXx— =l xx—i=12
]l]]] { IIII']

or, ¥ =50
48. (B) Let. the number = x

-]
- e
L 100 =42

42x 100

B4
OF =50

=

35

49. (A) Let, the number x, then x % E:

63
63 x 100

. ] 35 =
50. (C) Let, the number 15 x
SR ol 40% ol x =8

xx40 16
==}

100 100
100 2 100 x 8

4 x 16

51. (B) Let, the number = x

or,

Ju Xm = 125

= 126
§2. (D) Let. the number = x
00 100 =8
or, = 400
6x8
53. (B) The number = =4
12
54. (A) Lew. the number = x
L5 of 40=25% of x=2
4Dx15 xx25
L] 1000

of, 2

1
35. (D) 20% of 50 = 50 x 3= 10

. The number = 50 + 10 = 6{
56. (B) - % =24

24

I‘E--E

24
s 120% = E ¥ 120 =144

57. (B) Let, the number = x

&)

S rx=d)=xx IE

3
or, I';x==“] or, x= 100

58. (B) Let, the number = x

S A=

59, (C) Lew, the number = x

5 E ]m— =

= 100
100 ~

100 = 100
="y
or, x= 200
60. (D) Last result = 108% of [108% of x)
_:xlﬂﬂxlﬂﬂ —
F 100x100 — ™
Required answer = 1.1664

x
6l (Dix+xx5%=x+ E -
. Multiple = 1.05

4
62. (D}De-:mase'i:g x 100 = 80%



Chapter

9

1. Introduction

Business transactions have become nowadays common feature
of life. The pnme aam of any business 1s to eam profit. The amount
with which any commodity 1s purchased 1s called cost pnice and
amount in which commodity is sold is called selling price.
When goods are sold for more than that of the cost they are said
to be sold at a profit or gain, when they are sold for less than what
they cost, they are said to be sold at a loss.

Gain = Selling price - Cost price

Loss = Cost price - Selling price
The cost price is also called outlay or the prime cost. The selling
price and the cost price are usually abbreviated as 5.P. and C.P.

2. Important Points and Formulae

L 1{1:;]::1::1: at which an article is bought is called Cost Price
(C.E).
IL. 'Iéh; price at which the article is sold, is called Selling Price
(5.P.).
. The overhead expenses are added to the Cost Pnce.
V. Profit=5.P.=C.P.
Loss=C.F.=5.P.
V.  Profit and Loss are always calculated on Cost Price.
, (SP.-CP)
VL (i) Profit % = —cp " 100
(C.P.-5P)
(i1) Loss %= —cp._ X 104}
C.P.x (100 - Loss %)
VIL S.P.= 100
C.P.x (100 = Profit %)
VIIL 5.E.= 100
SP.x100
X. CP= 100+ Profit%)
SP.x 100
X CE= 100-Loss®)
Examples :

If a man buys a pen for T 25 and sells it for T 30, then he
makes a Profitof 30-25=%5

If a man buys a pen for ¥ 25 and sells it for ¥ 20, then he
makes a Loss of 25-20=%5

A man buys a pen for T 25 and sells it for ¥ 30, then his gain
30=25 5

% T HI[H]:E}EI[[.'F:EU%

A man buys a pen for ¥ 25 and sells it for ¥ 20, then loss %
2520
ST

= 100=20%

Profit-Loss and Discount

A man bought a cycle for T 250 for how much should be sell
it 50 as to gain 10% ?
lmﬂuxm: ‘IE:-:E[IIT 275

100
A man bought a cycle for T 250. For how much should be
sale 1t 50 as to loss of 205 7

100 =20 ﬂ #9300
™ :r.?jﬂ-lmxlﬂ]-

If by selling an article for ¥ 187.47 p a shopkeeper gains
|
125 %. Find his Cost Price.

SP=

SP=

00
C.P-'. = l 25 X I H?‘:” = flﬁﬁ.ﬁd

100+ —
-

Sign Convention for (;h:ingt

For Profit + sign for change
For Loss = sign for change

Quality Price (C.P. or S.P)

Rule 1 :

If C.P. of x goods = 5.P. of v goods, then

T—y
(i) Gain % = ‘.' = 100 (in case of x> ¥)

L=V

{i1) Loss% = % 100 (in case of x < ¥)

Rule2: If X, and X, both are the rate of gain or both are the

100
=4
difference between selling price
When a man buys two things on equal price each and
in those things, one is sold on the profit of x% and
another is sold on the loss of x%. then there is no loss

Or gain per cent
Example : If Ram buys two cows at ¥ 824 each and sells one at

a gamn of 14% and another at a loss of 14%. How
much does he gain or lose in the whole transaction 7

rate of loss, then C. P. = [ ] »* amount of

Rule 3 :

Sol. No loss no gain.
Reason. Whatever he gains on the first cow, the same

he loses on the other.



Rule 4 :

Sol. (C)
Rule 5:

Sol.(B)
Rule 6 :

Example :

Sol. (C)

Rule 7 :

When a man sells two things at the same pnice each
and in this process his loss on first thing 1s x%, and
gain on second things is x%, then in such a type of

2

L3
gquestions, there is always a loss. Loss % = (m] %

= A man sold two watches at T 450 each. He sold one

at a loss of 15% and the other at a gain of 15%. His
loss or gain is
(A) 15% gain

(C) 2.25% loss

15
10

Dishonest dealer and less weight
Error

True value = Error
where Error = 1000 grams = used weight of goods

(B) 30 gain
(D) no loss no gamn

Loss % = [ ]% 2:25%.

Gain% = x 100

: A dishonest dealer professes to sell his goods at

cost price, but used a weight of 950 g for a kilogram
weight. His real gain per cent is

(A) 5% (B) 5-26%
(C)4% (D) 4-75%
Gain % = oo0—3p % 100= 5= =5.26%

If Asells athingto Bataprofitof R, %, Bsellsitto C
ata profitof R, %, C sells it o D ata profitof R, %. then
Cost price of D

_L] [.,,5_

. R,
={Eusle.cnl‘M[|+ ][ ™ ™

100

A sells a watch to B at a gain of 20%. B sells it to C at
gain of 25% and C sells it to D at a gain of 10%. If D
pays T 330, what did it cost A ?

(A)T 250 (B)¥ 300
(C)T 200 DT 225
Let Cost Price of A be ¥ x and Cost Price of D =% 330

e o)

330 100 100 100 5
120x125x110 -0
If A sells a thing to B at a loss of R,%. B sells it to C at

a InssﬂfRI'ﬁ- C.sellsittoData Iﬂssufﬂ_! 5. then Cost
Priceof D

s (-

= A =

s If Asells aradioto B at a loss of 209%. B sells it to C at

a loss of 10%. If cost of A was T 2000, then cost price
of Dis

(AT 1280 (ByT 1190
(C)T 1305 (D) 1008
: 200300 1o
Sol.(D) lemm:uf[l:ﬁll][l ][I]][l 100 [l 100
= 8O0 70 "]]_?
_Zﬂlﬂxlmxlmxlm- 1008

Rule 8 :

Sol. (A)

Rule9:

Sol.(B)

W

Rule 10 :

When there are two successive profits of x% and v%,
then Resultant profit per cent

v
X+ y+—
«(+++35)
When there is a profit of x% and loss of y% in a trans-
action, the Resultant profit or loss per cent =
n‘l
[-"" +ﬁ) according to the + ve and = ve sign
respectively

Mr. Lal sales his watch to Mr. Saha at a profut of 20 %
and Mr. Saha sells it to Mr. Sharma at a profit of 30%.
If Mr. Sharma pays ¥ 560 for it, then what is the Cost
Price of Mr. Lal ?

(A) 35897 (B) 32097
(C) 54097 (D) 68097
20+ 30

Resultant profit = 20 + 30 + =50+ 6= 56

100

CP=560x% g-!ﬂﬂﬂ-‘:ﬂ'

When cost price and sale price are reduced by the
same amount (say x), then Cost Price

[Imua] profit® + Increase in profit%e]
Increase in profit%

Xy

If a horse is sold at a profit of 25%. If both the cost
price and selling price are ¥ 200 less, the profit will be
5% more. Find the cost price.

(AT 1100 (B)T 1200
(C)T 1000 (D) T 900

(254 5) =200
]

30 200
B -

Cost Pnce=

=31200

If Cost price of Z articles is equal to the selling price of
X articles. then
LZ-X

X

Profit percentage = = 100

Example : The cost price of 10 pens is equal to the selling price

of 9 pens, then profit percentage i1s



Sol. (D)

Rule 11 :

Sol. (A)

Rule 12:

| |

i il
(A) 125 % B)9; %
C) 10~ % D) 11~ %
©10; D) 1154
peokin= 22 100 P n 1y
rolin = g ax = 9 - g.

If x part 1s sold at m% profit, v part 1s sold at n% profit,
z part 1s sold at p% and s 1s eamed as overall profit,
then

sx 100

Value of total consignment = ——————
XM+ Ry + pz

1
2 of goods 15 sold at 12% proht, 3 15 sold at 15%

profit and rest at 36% profit. If a total profit of ¥ 100
15 earned, then what is the value of goods 7

(AYT434 78 (B)¥23248
(CYyT 230 (DT 540
_ 100 = 100
Value of goods = 1 | 3
EHII+§KI5+EJ€3€5
10000 10000 24347
T e e

A man purchases a certain number of articles at x a
rupee and the same number at y a rupee. He mixes them
together and sells them a °z" a rupee, then

1.‘

Hx+y)
{according as the sign is + ve or = v¢)

Gain uern=[ -I]xll]ﬂ

A man purchases a certain number of oranges at 4
per rupee and the same number at 5 per rupee. He
mixes them together and sells them at 4 per rupee,
then gain or loss percent

|
E%guin (B) 115 % loss

9
(D) 9% loss

(A) 11
(C) 11% gain

Sol. (A)

Rule 13 :

Sol.(C)

Rule 14 :

Sol.(B)

LL

Profit or loss %=

40 |] 4
36 x 100 = 3II_E'J-zl'lf'.l:]

100
-9

If a rademarks his goods at x% above his Cost Price

and allows purchasers a discount of y% for cash, then

1
=11 9 % (+ve sign, so gain)

xy
Profitor Loss e s x=y= —
it or Loss i derr

{according 1o + ve or — ve sign respectively).

If a trademan marks his goods at 30% above his Cost
Prnce and allows purchases a discount of 10K for
cash. What profit % does he make?

(A)2T% (B) 105
(C)17% (D) 15%
3010
% P‘ﬂﬁltm-lﬂ— 100
=30=10=3
= 7% (+ve sign, so profit)

When each of the two articles is sold at the same price,
and a profit of x% i1s made on the first and a loss of v
is made on the second, then

100(x = v) = (2xy)

(1004 x) + (100 = y)
(according to the + ve or = ve sign)
Each of the two watches is sold for T 500. The first
one is sold at 25% profit and the other one at 25%
loss. What is the % loss or gain in this deal ?
(A)6-25% profit (B) 6-25% loss
(C) 2-3% loss (D) 3-2% gain
In such question it is always a loss and loss %

Profitor Loss % =

Important Questions

L. A shopkeeper professes to sell all things
at a discount of 10% but increases the

3. [If the selling price is doubled. the profit
inples. Find the profit per cent

profit of 33% after allowing 5% discount
to the customer

alling orice of each article by 20%. B (A) 66.66 (B) 100
:-el.]mg price of .Lﬂ:L'.I article by 20%. His . (A) 45 (B) 40
gain on each article 1s (C) 105.33 (D) 120
(A) 6% iB) 8% 4. A shopkeeper offers his cusiomers 10% (C) 52 (D) 48
(Cy 10:% (D) 12% dia@tmﬂsﬂ“ makes a.pml'll of Ifﬁ- 6. If the manufacturer gains 10%, the
VYN BT CORX 503 BRTIN  AC wholesale dealer gains 15% and the retailer
4 marked T 2807 TR : ,
2. If the selling price of an article is 3 rd of * - gains 25%. find the cost of production of
Ly = (8) <410 a table. The retail price of table is T 1265.
its cost price, the profit in transaction is : ({C) T225 (D) X 215
(A) 16.75% (B) 20.50% 3 Ry S v i
L « Wt of profit should be added
. T e (C) T950 (D) T 1180
(C) 2550% (D) 33.33% in the cost price of an item 0 as o gain a



7.

8.

10.

1L

12

13

14.

18,

16.

A loss of 19% on a belt gets converted
into a profit of 17% when the selling price
is increased by ¥ 162. What is the cost
price of belt ?

(A) T 540 (B) T 450
(C) T 600 (D) ¥ 360
When the price of a product was increased

by 15%, the number of ilems sold was
decreased by 20%. What was the net effect”
(A) 105, gain (B) 6%, loss

(C) 8%, loss (D) 4%, gain

The difference between the cost price and
sale price is T 240. If the profit is 20%,
the selling price is :

(A) T 1200 (B) T 1440
(Cy T 1800 (D) T 2440
Samant bought a microwave oven and paid

10% less than Maximum Retail Price
{MRP). He sold it with 30% profit on his
purchase cost. What pércentage of profit
did he earn on MRP?

(A) 17% (B) 20%

(C) 27% (D) 32%

A horse is sold at a profit of 25%. If both
the cost price and selling price are T 200
less, the profit will be 5% more. The cost

price is :

(A) T 1100 (B) T 1200

(C) T 1000 (D) T 900

By selling a chair for T 368, a man lost
8% For how much should he have sold it
to gain 15%?

(A) T 450 (B) T 475

(C) T 460 (D) T 500

A man sold two watches for T 3750 each.

on one he gained 5% and on the other he
lost 5%. What was his total gain or loss as

a percentage 7

(A) 0.25% loss  (B) 2.5% loss
(C) 25% gain (D) 12.5 gain
Anmol sold two items for T 1000 each.

On one, he gained 10% and on other. he
lost 10F%. How much did he gain or loss in
the whole transaction ?

(A) Profit 0.95% (B) Loss 1%

(C) Profit 10% (D) Loss 10%
Two-third of a consignment was sold at a
profit of 5% and the remainder at a loss of
2%. If the total profit was T 400, what
was the value of the consignment 7

(A) T 13000 (B) T 17000
(Cy € 15000 (D) T 40000
A sells 2 TV sets, one at a loss of 15% and

another at a profit of 15%. Find the loss/
gain percentage in the overall transaction.
(A) 2.25 iB) 3

(C) 4 {D) No profit, no loss

17.

18.

21,

11

A dishonest shopkeeper professes to sell
his grocer at his cost price but uses a false
weight of 900 g each kilogram. Find his
gain percentage.

(A) 918 (B) 100/9

(C) 100v11 (D) 95/

A man purchased a bullock and a can for
¥ 1300. He sold the bullock at a profit of
20% and the cart at a profit of
3¥%. His total profit was 155/6%. Find

the cost prce of bullock.
iA) T 630 (B) T 750
(C) T 900 (D) T 800

A shopkeeper buys Iwo cameras al the
same price. He sells one camera at a profit
of 18% and the other at a price 10% less
than the selling price of the first. His total
profit or loss per cent is—

(A) 12.1% profit  (B) 12.1% loss

(C) 12.2% profit (D) 11.1% loss
Successive discounts of 200 and 10% are
equivalent to a single discount of :

(A) 30% (B) 15%

(C) 28% (D) 25%

X purchased an item at a discount of 10%
and sold itto Y at 10% profit. The marked
price and the price for which Y purchased
the item are in ratio :

(A)1:1 (B) 10:99

iC) 20:9 (D) 100 : 99

The marked price of an item is twice the
cost price. For a gain of 15%. the dis-
count should be :

(A) 7.5% (B) 20.5%

(C) 32.5% (D) 42.5%

A man sold his watch at a loss of 5% . Had
he sold it for ¥ 56.25 more. he would have
gained 105 . What is the cost price (inT )
of the watch 7

(A) 370 (B) 365

{C) 375 (D) 390

A double bed is marked at T 7500. The
shopkeeper allows successive discounts
of 8%, 5% and 2% in it. What is the Net

selling pnce 7
(A) T 6500 (B) < 6000
(C) T 642390 (D) X 650050

A shopkeeper allows a rebate 12% on the
marked price of an article such that the
selling price is ¥ 440. Then. the marked
price of the article is :

(A) T 490 (B) ¥ 500

(C) T 600 (D) ¥ 550

26.

3l.

1
If selling price of an article isli of its

cost prnice, find gain percentage.

(B) 33-!-

(A) = -

2
3
Mr. Y purchased a flat for ¥ 925000 and

spent T 35000 for its renovation. If he
sold the fat for T 1080000, then his profit

per cent is :

(C) 1.33 (D) 66

(A) 15.0 (B) 17.5

(C) 200 (D) 125
Successive discounts of 30% and 50% is
equivalent to :

(A) 100% (B) 75%

(C) 50k (D) 25%

Mohan sold his watch at 109% loss, If he

had sold it for ¥ 45 more, he would have

made 5% profit. The selling price (in %)

of the watch was :

(A) 110 (B) 270

(C) 300 (D) 900

A, B, C enter into a pertnership with
. .7 46

shares in the ratio EEE

months, A increases his share by 50%. If

the total profit at the end of the year was

T 43200, then the B's share in the profit

After 4

s
(A) T 4200 (B) T 4800
(C) T 7200 (D) T 8000

A tradesman marks his goods at 25% above
the cost price. If he reduces the marked

1
price by 125% , then his profit will be :

3 3
Q=% T=%
(A) 8 (B) 5
3 1
6-% 5=%
(C) % (D) 3

32. There is adifference of 22 when you give

a discount of 35% in a bill and two times
of 20% discount. Accordingly. what was
the amount of that bill? (NCERT)

(A) T 200 (B)¥ 220
(C)T 1,100 (D) ¥ 2,200
If 1 buy 11 books for 100 and sell 10

books for 110, what percentage of profit
will I make on each book?

(A) 10 (B) 11.5
(C) 173 (D) 21



M. A clothing dealer sold half of his clothes
at a profit of 40% and halt of the remaning
at a loss of 40% and the remaining af the
cost price. How much profit or loss did
he make in the whole ransaction™
(A) 20% profit  (B) 25% loss
(C) 10% profit (D) 15% loss

35. When the value of the cloth was reduced
by 25%, its sales volume increased by

20%. Accordingly, what was the effect
on the gross receipt of the shop?

(NCERT)
(A) 3% increase  (B) 3% loss
(C) 1% increase (D) 109 loss

36. What will be the difference of 40%
discount on 1,000 and 30% and 1095
discount on the same amount

respectively?
(A)T0 (B)¥T 20
(C)T 30 (DT 40

37. There is a difference of 240 between the
cost price and the selling price of an item.
Accordingly, if there is a profit of 20%,
then what is the selling price?

(A)T 1440 (B) T 1,400
(C) T 1,240 (D) T 1,200

38, By selling 32 oranges for 30, a person
loses 25%. Accordingly how many
oranges should he sell for 24, so that he
can get 20% profit in this deal?

(A) 16 (B) 24
(C) 32 (D) 40

39, If the price of an item is increased by
15% and the 1otal number of sales of that
iem is reduced by 10%, then what will
be the effect on the gross receipt of the
respective shop accordingly?

(A) 5% loss (B) 1.5% increase
(C) 2.5% loss (D) 3.5% increase

40. A person sells an item for 960 and bears
a loss of 4%. Accordingly, what was his

purchase price? (NCERT)
(A) T 1.000 (B)T 784
(C)T498.4 (D) T 300

41. Adiscount of 24% is given on the marked
price of an item and after that the item is
sold for 342. Accordingly. what is the
marked price of that item?

(A)T 500 (B) T 4%
(C) ¥ 450 (D) T 430

42, A milkman bought 70 liters of milk at
630 and added 5 liters of water to il
After that if he sells it at the rate of 9 per
liter, then what percentage of profit will

he make? (NCERT)
|

(A]EE% (B) 7%
. 1

C)E— % D)7T— %

(C) 5 (D) -

43. A shopkeeper keeps the marked price of

his goods at 15% more than their cost
price, but also gives a 20:% discount on
them. Accordingly, what 1s his net loss?
{A) 3% (B) 5%
(C) 8% (D) 10%

44. A shopkeeper also gains 21% by giving a

discount of 12% on the marked price of
an ilem. Accordingly, its marked price 15
how much more than 118 cost price?
(A) 5% (B) 30%

(C) 37.5% (D) 42.5%

45. How much better the only single discount

of 30% on an item of 10,000 cost than
40% and two successive discounts of
1 on the same?

(A) T400
(C) T500

(B) T 1000
(D) T 600

46. A shopkeeper sold 3/4 of an item at 20%

profit and the remaining part at its cost
price. Accordingly, how much was his
actual profit in the whole deal?

(A) 10% (B) 15%
(C) 20% (D) 25%

SOLUTIONS

L. (B) Let C.P. be ¥ 100.
M.P.=CP + 20% of C.P.

=T 120
120 (100=10)
Therefore, 5P = 100
1.20 90 108
= o0 =
= gain% = SF-EPHIIIJI':E
» Mﬂm]-}
100
= 8%
2. (D) Let CP=<% 100
4 S0y
— lm:"""‘"
St 3
Profi 4000 100 {11
B e T
100
e » 1D
Profit percent = 3100
L 1]
— T:}}JJ-T

3. (B) According to question,
25P=CP+3P
= 2ACP+PF)=CP+ 3P
= NP+2P=CP+3P

= CP=P
Profit % = 100
(. Cost Price 18 same as the profit)

4. (B) Cost price =3 x
and Marked price =3 280
SP = 90% of ¥ 280

S0
= —x 280
100
=T 252
Given, 126% of x = 252
252x 100
= 126
=% 200
5. (B) Letthe original value of an item =3 x.

95 19

% oly= Elz E_HI

CPoflaniem=s —X— = =X

7
. = =3¢ | (N}
Percentage profit 3w

= 40%
6. (B) Let cost of production of a table
=T 1000

10
' ale = =3 1000
CP of whole sale 100
=T 100=T 1100

15
CP of retalier = 1 100x ﬁ +1 100

= 1100 + 165
=T 1265
Hence, cost of production =3 1000
7. (B) Let C.P =100
Discount = 100 =19 =81
and Profit = 1004+ 17=117
Difference = 117 =81 =36

Old CPx 5P
Difference
100 =162
- 36
=% 450

= Required C.P. =

Met effect

(100+15)(100-20)
T 100

8 (C)

115x80
= 100
Loss = 100-92 = 8%
SP-CP=% 240
=3 Profit =T 240
5P = CP + 240

=Xxd=92

9. (B)



Profit
» 10
CPF

Profit per cenl =

240
= 20 P
2400 100D z
=% CP= —2{1 =x 1200
SP=1200+240 =7 1440
10. (A) Let, MRP =% 100

CP=100-10=% 90

30
SP=90+ 100

=90+2T=T 117
Profit per cent on MRP
=117- 100 = 17%

11. (B) Let the cost price of horse be x and

selling price
125 sx
SEEINT .
According to the question,
[E-xn]—{;-:m}
4 x 100=30
x=200
1250 =200=x+200 3
x=200 T 10
0.25x 3
x=200 10
2.5x = 3x - 600

0.5x =600, x = 1200
So, the Cost Price of horse
=T1200
12. (C) Let the cost price of a chair be ¥ x.
According to the question
6B =xx N%
368x 100
£= " =400
So. the selling price at the profit
of 15%
= 115% of cost price

= Emm
100

=7 460
13. (A) The cost price of first waich
= 105% = 3750

10Fe = e = 357142
=05 = 42
The cost price of second watch
=3 95% = 3750
100% = 3947.36

The cost price of both watchs
= 357142 + 34736
= 13188
and selling price = 7500, loss
=T 138

18.8x 100
T518.8
=025%
14. (B) In this case, the result will always be
1% loss.

% loss =

15. (C) Suppose value of total consignment
=3 100
s Selling value of wo third
COns1gnment
2

— % 100 = 70
IJ}H: :H:lm:l'

And selling value of one third
(remaning) consignment
1 98

=Tx100x =
33-1: xll]]

%
=% —

3
50, Total selling valpe of consignment

o8 308

'E{ +3]J 3
308 ]

el —==100l.» =
huﬁ:-![ 3 ]-!' 3

8
v When profit is ¥ 7 value of

consignment =¥ 100
5 When profit is ¥ 400 valoe of
consignment

3
=lme!4m

=T 15000
16. (A) When an article is sold at the same

percent of profit and loss then always
becomes a loss.

Lmsp:rcema;e:m

2725
= —=122
= Im_-_.i‘i
True weight = 1000 g
Selling weight = 900 g
Error weight = (1000 - 900) g
=100g
. Gain percentage
- %100
= Selling weight
100 100

900" 9

18. (B) Suppose Cost Price of bullock =3 x
and Cost Price of cant = T (1800 - x)

17. (B)

120 130
. —— + (1800 = x) X —
Then, xxja+( %100

lﬂﬂ+E
=meL——EJ

100
120 130
X —F (180 = x)x —
100 100

755
G 100

1200 234000 = 130x

100 % 100

120x + 234000 =1 30x

= 100 = X265
= 10x = 234000 - 226500
= 10x = 7500

T500

10

=T 750

19. {A) Let the cost of each caméra = x
- S5.P. of both camera

= 1800

— = 3 %755

= =

118 118 x90
= X+
10 100 100
2242
= X
1 (0

- Cost price of both camera = 2x

143 -3
(2.242 -}.Iﬂ

s Polu% = ]

= 12.1%
20. (C) Equivalent w a single discount of
successive discount

AxB
=] A+B=
(A% )
=[m+m-m“m]
=(30=-2)=128
21. (D) Let the marked price =T 100
X S.P for X =90% of 100
=390
SPforY =110% of 100
110
=F —=x0)
< IIIIK
Ratio = 100 : 99
22. (D) Let the discount be x%
According to question,
(100 - x)% of 200 = 115
(100-x)200 g
= 100 =11
115
=5 I =x= T =375
=3 x= 100- 575
= 42.5%



3. (C) Let CP of watch=x
~ 1105 of x - 95% of x = 56.25
= 1.1x—095 x=3625
= 0.15x = 3625
or x=2 375
24, (C) Net selling price
= =8 ® a 4 e 7500
100 100 100
=T 642390

25. (B) Let the MLP. be T 100.
Rebate per cent = 12%
Rebate = 129% of M.P.

12
—x 0 =F 12
= 100 -

s 8P =MP - Rebate (discount)
= (100 - 12) =T 88
o If S.P is T 88, then the MLP.
=T 100
o ISP s 1, then the MP

()

o ISP is T 440, then the MLP.

_[Ex-ﬂﬂ]
L1
=¥ 500
26. (B) Let C.P: of an object be ¥ x.
5.P il‘
=3
4
==X
Gain % = L3 % 100
X
- Xxi00 = 3la
Ix 3

C.P of a flat = T 925000
Expenditure for renovation =T 35000
. Net C.P.=925000 + 35000
=T 960000
S.P. of a flat =3 1080000
SP>CP
Profit=SP -CP
= [{{ 1080000 = 960000)] |

27. (D)

=3 120000
' Profit
. Percent profit = p =1
=H = 100
Q60000
= 125%

28. (B) Required percentage discount
30 50

- [54]+ 50—

= (100 - 25)% =75%

29. (B) (10 +5y% =T 45

45
= 1005% Exlm =% 300

S5 P of the watch = ¥ of 300
=% 270
[
38
= 105 : 40 : 36
Ratio of the profits of A, B and C

30. (D) A:B:C=

|=.iI|-'|
l..-.-|..|:.

(ll]ﬁ o B L x}}xﬂ]

Abhx12:36x12

= {420+ 1260); 480 : 432
= 1630 : 480 : 432
=210:60:54
=35:10:9

10
Shareof B= —SIKJSZM! T R000

3L (A) Let the C.P. be T 100.
M.P. =100+25=T125

1
MP. reduced by 125%

7% 2
r —*Iv 18 %125
Le.. of 125= <100
125
e
125
New SP = [l"' ~3
1000=125
E 8
875
=7 3
Since, SP >CP
Profit =SP-CP
= E-lm
B
875 =800
- £
. 75
T8
Profit
. Per cent profit = ——-=*100
75 100
= —X—
£ 100
=2 _olg
B B
32, (D) Discount = 35%
Equivalent single discount
=[zu+lu—mxm
1

= (40— 4)% = 36%
According to question,

HB%-33%=T22

=> 1%=T22

100% = T 22 x 100
=¥ 2,200

So, amount of the hill=¥ 2,200

E

11

110
SPofabook =<7 =11

33. (D) CP. of a book =

10
100
Profit = 11 =——
11
121-100 21
—n Son
21
Pﬂn:tmpmﬁlr.-lHﬁﬂlm
[T
21 11

= —Xx—x100=21%
111 :

M. (C) Let, the dealer
for 100,
Total 5.P.

bought 100 m cloth

=[1m:-:lx
-

If!]-l--ﬂ]]

- (Iﬂﬂxl :-:—]—:-: :Iﬂﬂ—4ﬂ]
2 2 100
1 1 100

[Iﬂﬂxjx HI[H]

=T0+15+25=F¥110

Profit percent = 110 = 100 = 10%

35. (D) Net percent effect

. __5+m_15>:m
100

==-25+W-5=-10%

S0, there will be 10% loss.
36. (C) According to question,

4% discount on 1,000

1000 = < 400
= 1, xlm_

309 discount on 1.000

30
=1000x 5 =T 300

100
Remainder = 1,000 = 300 = 700
10% discount on 7O = T x ﬂ
100
=370



Total discount = 300 + 70 =% 370
> Required difference = 400 - 370

=¥ 30
M. (A)Let, CP = x
100+ 20
SP=xx 100
120 6x
= XX— —
00 5
= E—-"'I’?-'-'I-l]
3 2
br=5x
= = 240
I
= ‘5!140
r=240x5= 1200
]
SP = 5
6 12000
= s
= T 1440

38. (A) S.P. of an orange on 25% loss
30
=¥
C.P. of an orange

30, 100
= 32 100-25

30 100

N 10 2
4

TR

5 P. of an orange on 25% profit

TRequired oranges for selling in 24
.

=24 x i:]ﬁ

3. (D) Net percent effect

15x10
100

=(15-10)-

=35 = 1.5 = 3.5% increase
40, (A) C.P of an item

5P x100
= 100-Loss
Qi 1 00D
= 100-4
96l 1 00 ¥ 1.000
—_— % oy w
342 =100
41. (C) MP. of an item = TJpa—57
342 %100
. T6
=T 450

42. (D) CP of 70 L milk =% 630
5P of (70 + 5L water = 75 L)
mixture =75 x 9 =¥ 675

675—630
—_—
630

45
= —x]ﬂ]:E:?l%
630 7 T

2 Percent profit = 100

(C) C.P. of an item =T 100
Marked price =% 115

& p 115xR0 g2
- —_— lm —_ i

152 Loss percent = 8%

(C)C.P of an item =T 100
Marked price = ¥
AxER
= ™ = |21
121100
=3 = 28 =T 1375
& So, answer = 37 5% more than CP,
(A) Single equivalent discount
40x10
={““'-]"'":I oo |° =46%
Percent difference =4%
i Saving = 4% of 10000
_ 10000x4 %500
=00 =
(B) C.P. of an item =¥ 100
T5x120
5.P. of the item = 100 +25
=90+25="115
it Net profit= ¥ 15 or 15%
L 1)



Chapter &
1 0 verage

1. Introduction Example : Harmomic Meanof2, 4, 5 and 1015

&0 21

If in a class there are 60 students, instead of knowing the age of (A) 21 (B) 80
individual students we usually talk about aggregate age. g8 21
Aggregate or Average 1s calculated by summung, the age of all the () ET] (D) B
students and dividing the sum by the number of students. I 4
& Sum of all items Sol. (A) HM.= 1{| 1. 11| ™20
VEMEE = F ot o s e —_—

= Number of items 412 4 5 10 20

Average is classified as follows : B0
(1)  Arithmetic Average (Arnthmetic Mean) =

(i) Geometric Mean
(i) Harmonic Mean 2. Important Rules

(i) Arithmetic Mean Total travelled distance
Rule 1: Averages—— .

It is defined as the sum of total to all values of items divided Total time-taken

by the total number of items. Average Meanof x, x,, x,.... ¥, Example : A man walks 2000 metres in 30 minutes. 1500 metres

15 denoted by AM. in 40 minutes and 500 metres in 10} minutes. Then

what is the average speed for whole walking distance
FL.M. b .Tl +.Ji'= +.TI'!..,+.I',, ‘rj“umy- ?
n (A) 50 m/min (B) 60m/min
(C) 55 m/min (D) 65 m/min
Example : If 5 students, having marks 50, 60, 70, 80, 20. (2000 + 1500 + 500) metres
Then, their average marks are Sol.(A) Average Speed = (30 + 40 + 10) minutes
(A) 35 (B) 56 =50 mfmin
e b RuleZ: If equal distances it sl
Sol.(B)  Average Marks - equal distance are travelled at the rate of x and v,
2
50 + 60 + 70 + 80 + 20 timnnvcragcspood:ﬂ
- 5 X4V
2800 Example : Rajeev goes to his school at 5 km per hour and returns
== =56 at 8 km per hour crossing same route. Then his
verage speed is
(ii) Geometric Mean ! JE: 2 ’ 3
Geometric Mean of x, x, x,... x_is denoted by GM. (A)7 3 kmvhr (B)5 ;I:mlhr
GM. = J e 2 2
m el (C)63 km/hr (D)6 73 kmvhr
. i 2is 2x5x8
Example: Geometric meanof 2,9, 12is Sel.(D) Average speed = :+:
(A) 2 (B) 7 2
(Cy 3 (D) 6 =ﬁﬁkm|"hr.

Sol. (D) GM = P rxox12 Rule 3: When a person leaves a group and another person
= 3316 =6 joins the group in the place of separated person. then
= ¥ilh = In the case of increasing of average age. the age of

(iii) Harmonic Mean—Harmonic Mean of L L N R the new person
denoted by HM. = Age of separaled person group + [no. of persons

in the group x increase in average age]

HM= ! In the case of decreasing of average age. the age of
{1 + | + 1 the new person
alx x x = Age of separated person group = [no. of persons

in the group x increase in average age]



Example 1: The average age of 8 men 15 mmcreased by 4 years

Sol.(B)

when one of them whose age 1s 30 years is replaced
by a new man. What 1s the age of new man ?

{A) 55 years (B) 62 years

(C)42 years (D) 69 years

The age of the fresh man =30+ (8x4)
=62 years.

1
Example 2 : The average age of 45 persons decreases by 3

Sol. (C)
Rule 4 :

year when one of them whose age 15 60 years 1s
replaced by a newcomer. What 1s the age of
newcomer 7
(A) 40 years
(C) 55 years

(B) 62 years
(D) 59 years

I
Age of newcomer = 60 = (45 x 3 ) =55 years.

When a person joins a group without replacing any
previous person from that group, then
In the case of increasng of average age, the age
of the new person
= Previous average of the age + [no. of persons
(including new person) x increase in average
age]
The the case of decreasing of average age, the
age of the new person
= Previous average of the age = [no. of persons
(including new person) x decrease in average
age]

1. The average of 6 women is 32 years which is
Example rage age ¥

Sol. (D)

increased by 1 year when a new women joins the
group. What is the age of new women 7

(A)42 yrs (B)35 yrs

(C)45 yrs (D) 39 yrs

Age of new woman =32 + (6 + 1) x | =39 years.

Example 2 : The average age of 20 teachers is 45 years which

Sol. (B)

Rule 5 :

4]
i5 decreased by S years when a student joins this

group. What is the age of that students 7
(A) 15 yrs (B)27 yrs

(C) 18 yrs (D) 25 yrs

Age of the students

6
=45-(20+1)x 3 =27 years.

When a person leaves the group but nobody joins
this group, then
In the case of increasing of average age, the age
of separated man
= Previous average of the age - [no. of all
present persons X INCrease in average agel
In the case of decreasing ol average age, the
age of separated man
= Previous average of the age + [no. of all
present persons X Increase in average agel

Example 1 : The average age of 10 girls 1n a hostel 15 19 years.

Sol. (A)

But one girl left the hostel and average age is
1
increased by 3 years. Then how many years she

15 old 7

1
(A) 145 yrs (B) 15 yrs

1
lC}]SE yIs (D) 18 yrs

1

Ageof leftgirl = 19-(10-1) x 3

|
=ME YIS

Example 2 : The average age of 26 labours is 30 years. It is

Sol.(D)

Rule 6 :

Rule 7 :

1
decreased by 5 Yyears. When a labour went home,

Then the value of age of that labour is
(A) 30 years (B) 32 years
(C) 24 years (D) 35 years

1
Age of the labour =30+ (26=1)x 3

=30+ 5= 35 yrs.
Ratio of past, present and future age are given
Past Present  Future
A:B m: ny: | n,: |l
Time t, years ago  Present 1, years hence

The ratio of past and present are given
-1
B's present age = [—Hl—]fl

n,—n,

at),

Al |
s present age = [”1‘":

The ratio of present and present are given

i ,
n, =1
B's present age = | — Iy
\ -,
. / n,~1 3
A's present age = Mty
Lh=n,

The ratio of past and future age are given
(m=1) t,+ (n=1) 1y
= n,
nyn=1) i+ m(n -1 1,
=

B's present age =

A's present age =

Average of consecutive natural number till n
n+1

2



Example :

Rule ¥ =

Example :

Average of consecutive natural number tall 7
T+I

-

Average of square of number ull

2 2
Average of square of number nll n= (n H}LJ‘ e

Average of squares of consecutive natural number
ull 11
(11+1IN2Zx11+1)

f

Average of cube of number till n = it

=25

Averageof 1, 2, 3\ 4' = 4H_+ L

Average of Consecutive even numbers=n + |
Average of 4 consecutive even numbers
=4+ 1=5.

. n
Rule 11:  Average of consecutive even number n = =]

Example :

Rule 12:

Average of consecutive even numbers tll 10

10
= [ ? + 1 ]:-: &
Average of squgares of n consective even number

2(n+1)(Zn+1)
3

Example :

Average of 2%, 4*. 6, &*
H4+12x4+1
s ]3 ) =30

(Square of 4 consecutive even numbers). Here n=4.

Rule 13 : Average of squares of consecutive even number tll

Example :

Rule 14 :

Rule 15:

Rule 16 :

Example :

in+1)(n+2)
ns————

3
Average of square of consecutive even number till 16

(16+1)(16+2)
- 3
Average of n consecutive odd numbers = n.
Average of 7 consecutive odd numbers = 7.
Average of n consecutive odd numbers till n

=102

_ in+1)
2
Average of consecutive odd number ull 13

13+1
2

=7

Average of squares of consecutive odd
Average of n consecutive odd numbers till n
nin+1)
o8
Average of squares of consecutive odd number till 9
99 +2)

=average of 1*, 33, 5, ", 9= 33

Important Questions

1. The average age of 8 men is increased by 4

(A) I8

(B) 20

9. The average of live consecutive odd

yr when one of them whose ages is 30 yr
is replaced by a new man. What is the age
of new man 7

(A) 55 yr (B) 62 yr

(C) 42 yr (D) 69 yr

A man’s average monthly expenditure for
the first 4 months of the year was
¥ 231.25. For the next 5 months, the
average monthly expenditure was ¥ 22.75
more than what it was during the first 4
months. If the person spent ¥ 605 in all
during the remaining 3 months of the year.
find what percentage of his annual income
of T 3500 did he save in the year ?

(A) 10 iB) 15

(C) 20 (D) 25

. The average age of students of a class is
15.8 yr. The average age of boys in the
class is 16.4 yr and that of the girls is 15.4
yr. The ratio of the number of boys to the
number of girls in the class 1s :

(A)1:2 (B) 2:3
(Cy 3:4 (D) 3:5
Find the average of all the numbers

between 6 and 34 which are divisible by
5.

(C) 24 (D) 30

. The average of first B0 natural numbers is :

(A) 40
(C) 40.5

(B) 41
(D) 142

. If the sum of a few numbers is 430 and

their mean s 50 and if another number
10015 included. the mean would become :

{A) 55 (B) 60
(C) 75 (D) 150

. A man’s average monthly expenditure for

the first four months of the year was
< 225.25. For the next five months, the
average monthly expenditure was ¥ 20.7
more than what it was dunng the first
four months 7 If the person spent T 700
i all duning the remaiming three months
of the year find what percentage of his
annual income of I 3500 he saved in the
year 7

(A) 10

(C) 19.11

(B) 15
(D) 25

. The average age of a man and his son 1540

yr. The ratio of their ages 15 7 : 3,
respectively. What is the man's age 7
(A) 7O yr (B) 63 yr

(C) 56 yr (D) 49 yr

10.

11.

12.

13.

numbers is 61. What is the difference
between highest and lowest number ?
(A) 2 (B) 5

(C) 8 (D) 12

A boy has an average of 30 runs in 14
innings. How many runs should he score
in his next innings to achieve an average of
32 runs 7

(A) 65 (B) 60

(C) 55 (D) 50

The average age of 35 studenis in a class
is 16 yr. Out of these students the average
age of 21 students is 14 yr. The average
age of remaining students is :

(A) 15 yr (B) 17 yr

(C) 20 yr (D) 19 yr

After replacing an old member by a new
member, it was found that the average age
of five members of a club i1s the same as 1t
was 3 yr ago. What is the difference
between the age of replaced member and
new member 7

(A) 2 yr (B) 8 vr

(Cy 15 yr (D) 25 yr

The average salary of all the workers ina
workshop is T B000. The average salary



14.

15.

16.

17.

18,

19.

21.

of seven technicians is ¥ 12000 and average
salary of others is ¥ 6000. The total
number of workers in the workshop are
(A) 20 {(B) 21

(C) 22 (D) 23

The mean of 30 observanions was 36. It
was found later that an observation 48
was wrongly taken 23. The corrected new
mean is

(A) 35.2 (B) 34.1

(C) 365 (D) 39.1

The average score of a cricketer for ten
matches is 389 runs. If the average for
the first six matches 15 42, the average for
the last four matches is :

(A) 33.25 (B) 335

(C) 34.25 (D) 35

The average weight of 50 boys in a class
15 45 kg. When one boy leaves the class,
the average reduces by 100 g. Find the
weight of the boy who left the class.
(A) S0kg (B) 50.8 kg

(C) 49 kg (D) 499kg

In Arun's opinion his weight 15 greater
than 65 kg but less than 72 kg. His brother
does not agree with Arun and he thinks
that Arun’s weight is greater than 60 kg
but less than 70 kg. His mother’s view is
that his weight cannot be greater than 68
kg. If all of them are correct in their
estimation, what is the average of different

probable weights of Arun 7
(A) Tlkg iB) 67kg
(C) 67.5kg (D) 68 kg

In three annual examinations, of which
the aggregate marks of each was 500, a
student secured average marks 45% and
55% in the first and the second yearly
examinations respectively. To secure 60%
average total marks, it is necessary for
him in third yearly examination (o secure

.......... marks.
(A) 300 (B) 350
(C) 355 (D) 400

The average weight of 5 men is increased
by 2 kg when one of the men whose weight
is 60 kg is replaced by a new man. The
weight of the new man is :

(A) 50kg iB) 65kg

(C) 68 kg (D) T0kg

There were 35 students in a hostel. If the
number of students be increased by 7, the
expenditure on food increases by T 42 per
day while the average expenditure of
students is reduced by T 1. What was the
initial expenditure on food per day ?
(A) T 432 (B) T442

(C) T420 (D) T 400

There were 24 students in a class. One of
them, who was 18 yr old, lefi the class
and his place was filled up by a new comer.
If the average of the class was thereby
lowered by 1 month, the age of new comer
is !

(A) 14 yr
(C) 16 yr

(B) 15 yr
(D) 17 yr

y+ 2

3.

19 persons went 0 a hotel for a combined
dinner party. 13 of them spent T 79 each
on their dinner and the rest spent T 4 more
than the average expenditure of all the
T 19. What was the total money spent by
them 7

{A)T 16284 (B) T 1534

(C) T 1492 (D) None of these
Anshuman aims 1o soofe an average of 95
marks in quarterly and half yearly exams.
But his average in quarterly is 3 marks
less than his target and that in half yearly
15 2 marks more than his aim. The
difference between the tolal marks scored
in both the exams is 20. Total marks samed

by Anshuman is—
{A) 380 (B) 400
(C) 410 (D) 420

A Library has an average number of 510
visitors on sunday and 240 on other days.
The average number of visitors per day in
a month of 30 days beginning with Sunday
s :

(A) 290 (B) 285

{C) 255 (D) 300

Given that the average of Five numbers is
27. If one of them is excluded, the average
gets reduced by 2. Determine the excluded
number.

(A) 45 (B) 55

{C) 25 (D) 35

The average age of 100 workers in a
factory is 36.5. The average age of the
men is 45 and that of the women is 28,
The number of women working in the

factory is :
{A) 50 (B) 45
(C) 40 (D) 60

|
If the average of x and ;[-“* 0)is M,

1
then the average of x* and ?i&:

(A) 1 = M2 (B)y 1-2M
{C)2M2 -1 (D) 2MZ 4+ 1
The average value of 20 observations was
found to 75. but later on it was detected
that 97 was misread as 79. Find the comect

average.
(A) 75.7 (B) 758
(C) 759 (D) 75.6

A tabular while calculating the average
marks of 100 students of an examination,
by mistake enters 68, instead of 86 and
obtained the average as 58, the actual

average marks of these student is :
(A) 58.18 (B) 57.82
{C) 5881 (D) 57.28
. The average of all odd numbers less than
100 is :
(A) 495 {B) 50
(C) 505 (D) 51

The average age of a hunshand and a wife
was 27 years when they mamed 4 years

3.

ago. The average age of the husband, the
wife and a new born child is 21 years
now. The present age of the child is :

(A) 4 years (B) 3 years
(C) 2 years (D) 1 year
The average age of eleven cricket players

is 20 years. If the age of the coach is also
included, the average age increase by 10%.
The age of the coach is :

(A) 48 years (B) 44 years

(C) 40 years (D) 36 years

The average of first five numbers is 15
and that of another five numbers is 20,

The average of those ten numbers is ;
(A) 175 (B) 185

(C) 195 (D) 20

The average of 12,22, 32 10° is
(A) 46.5 (B) 50.5

(C) 38.5 (D) 42.5

The average marks of 32 boys of section
A of Class X is 60 whereas the average
marks of 40 boys of section B of class X
is 33. The average marks for both the
sections combined together is :

(A) 44 (B) 45
l |
(Cy 463 (D) 455
The average expenditure of a man for the

first five months is ¥ 1200 and for the
next seven months is T 1300, If he saves
T 2900 in that year, his monthly average
INCOmE is :

(A) T 1400 (B) T 1500

(C) T 1600 (D) T 1700

The average of the first 100 positive
integers is :

(A) 100 (B) 51

(C) 50.5 (D) 49.5

The average age of P. ) and R is 5yr. more

than R’s age. If the total age’s of P and Q
together 1s 39yr.. then R's age is :

(A) 16 yr. (B) 14 yr.

(C) 12 yr. (D) 24 yr.

The average age of a panel of 5 judges is
40. If a member of the panel aged 35
resigns and a man aged 25 becomes a
member of the panel, then the average age
of the new panel is :

{A) 30 yr. (B) 38 yr.

(C) 40 yr. (D) 42 yr.

A cricket player after playing 10 tests
scored 100 runs inthe 11™ test. As a result,
the average of his runs is increased by 5.
The present average of runs is :

(A) 45 (B) 40

(C) 50 (D) 55



SOLUTIONS

1. (B) Let the average age of & men be M yr
According to question,
Ageof Tmen+30=8M -{1)
According to new condition,
AgeolEmen=8 (M + 4)
Age of 7 men + age of new man
=8M+ 32
[From Eq. (i)]
8 M - 30 + age of new man
=8M+ 32
=3 Age of new man = 32 + 30
= 62 yr
2. (C) Expenditure for the first 4 months
=4 % ?..3 I.-Ej = E 9‘"-'_5
Expenditore for the next 5 months
=5x25d= L 4 1270
Expenditure remaining 3 months
=T 605
Total expenditure
=925 + 1270 + 605
=T 2800
Saving = 3500 - 2800
=T 700
Percentage saving
700
ot itk
= 2%
3. (B) Lat number of boys = x
andd number of girls = v
Total age of the students= 15.8
X+ ¥
Total age of boys = 164 x
and todal age of girls = 154 v
S l6dx+154y=158(x+y)
= l64x+154y=158x+158y
= l6dx=-158x=158yv=-154y
=dy = =4y
Ix=2y
x:y=2:3
10+15+20+25+30
Average = 3

=
]

4. (B)

0o
-2,

5. (C) Average of first n natural numbers

el 8041
= =—p =40
2

B [A) n= sp =

O

350

Mew Mean = —I"L:I" =55

7. (C) Total expenditure four monihs
=255 x4 =901

Total expenditure five months
=255 +2.75) x5
=M6x5

Total expendimure in 12 months
=901 + 1230 + 700
=¥ 2831

Saving = 3500 — 2&31
=T 669

[ i)
Percentage saving = ﬁﬂm

= 19.11%
8. (C) The wtal age of man and his son
=40 x 2 =80 yr
Total ratio = 7 + 3 = 10 Man’s age

R
- ]nx?ziﬁ.:ﬂr

I x+ 1 +x+3 4+ +54+5+T+x+9
=6l x5
Sx+25=61x5
x4+ 5=6I1
=56
Difference =65 =57 =8
10. (B) Total runs in 14 innings = 30 x 14
=420
Total runs in 15 innings = 32 x |5
= 45
Number of runs =480 =420
=60
1L (D) Total age of 35 students = 35 x 16
= 560 yr.
Total age of 21 sudents= 21 x 14
= 294 yr
Total age of 14 students = 560 - 294
= 266 yr

266
Average of 14 students = Ty

= 19 yr
1L (C) °* Average age of five members = x
- 15 (before 3 yr) and Let the new
average age of 4 old members and a
new member = v
According 1o queshion.,
x=15=y¥
=2 x=y=15yr
13. (B) Let iotal number of workers = x
Total salary of x workers = ¥ 200N
Total salary of 7 workers
=7 x 12000 = ¥ 84000
Total salary of remaining (x =7)
» BN
According to the question,
RO00x = G000x — 42000 + 34000
= 2000x = 42000
x=21
Hence, Total number of workers
=21

14. (C) Average of 50 observation = 36
50, the sum of observation of 50.
Total value of 50 observation
= 50 x 36 = 1R
But 48 was wrongly taken 23,
S0, difference=48-23=25
Hence, total correct value of 30

observalion
= 1800 + (253)
= 1825
1825
- Required mean = 0 = 365
15. (C) The average of runs of 10 matches
= 35.9
2~ Total no, of runs = 10 x 38.9
= 3K9
but no. of runs for the first six

matches
=42 x 6 =252
and no. of runs for last 4 maiches
=389 252 =137
50, the required mean/average

137
S
= 34.25
16. (D) Average of 50 students in a class
=45 kg
Total weight = 45 x 50
= 2250 kg
= 225(00M)g
Now, one boy leaves the class,
S0, new average = 44.9 kg
= 44900 g
Total weight of remaining student
= 44900 x 49
= 2200100 g
Weight of student who left
= (2250000 = 2200100) g
= 49900 g
=499 kg
17. (B} According to Arun
— 66, 67, 68, 69, 70, 71

According to his brother
= 61, 62,63, 64, 65, 66, 67, 68,
69,

According to mother

—» !> 68 (not greather than 68)
Required average weight =67 kg
18. (D) Marks in the first vear Examination

-

= 500 x 100 - 225

Marks in the second year

Examination

300 =2 2715
= * 100 =



6F% marks of otal marks

&0
= (500 + 500 + 500) = E
= 900
Required marks = 900 — (225 + 2735)
= 900 — 500
= 40
Total increase weight =5 x 2 kg
= 10kg
Weight of the new man = (60 + 10)
:Tﬂkg
20, (C) Suppose imitial expenditure on food
perday =% x

X (x+42)

Thin, E' 12

42x =355 -35%42
3542 =
Te= 1470 = 1470
Tx = 2940
2940
7
=T420

19. (D)

1}

= =

!
21. (C) Ageof new comer = 18 -[24::5]

=(18=2)yr
= 16 yr
22. (D) Suppose average money spent by 19
persons = T x
Then 19xx=13x79+(19=13) x
x+4)
= 19 = 1027 + e + 24
=3 13x = 1051
1051
= J:fF

- Total money spend by them
1051
=|9HF={ 153607
23. (B) Let Anshuman has x exams.
= Total marks = 100x
and his aimed marks = 95x

He got 3 marks less in quarterly than
his target
Total less marks= (¥0x = 3x) = T7x
and he got 2 marks more in half yearly
then his target
Total more marks = (80 + 2x) = 82x
Difference = 20
By -Tix=20
Sx=20
= =4
= Total exam marks = 10z
= 10 x 4 = 40K}

24. (B) Reguired average
510x5+240x 25
N 30

2550+ 6000
30
8550

=_=Fll
30 285

25, (D) Average of 5 numbers = 27
Sum =2Tx5=135
: 1 excluded
Average of 4 nombers = 25
3 Sum=25x4=100
& Excloded number = 135 — 100
=35
26. (A) Let the number of women = x
=2 the number of men

= (1) = x)
According to statement,
28x+45(100-x)

100 "
=28y + 4500 - 43¢ = 3650
= 17x = E50)
850
== = 17 =
27. (C) Given that,
+l |
*ifi=M
1
A T+==2IM
X
1 Y L
MNow [J'l'—]- =L ¥—F+s
X
2 :
(2M)y"=2=4% +-3
e

]

b | =
b1
—
-

L2
4
I"'

[}
|
b
2
I
ol
T

! 2

SX22M = 1)
=2M =1

28. (C) Correct average

I5x20+97-79
20

1500+ 18
20

1518
= 20 =759

29. (A) Actual average
Som of marks of 100 stuenis $+comect value
= -incomect valoe
Total nomber of studenis

5800+ 86-68
100

5818
104
30. (B) Since, there are 50 odd numbers till
LMD,
».  Sum of first n odd numbers = n”
. Average of first 50 odd numbers

¥
...
50
3l (D) The average of hushand and wife
before 4yr. = 27 yr.
= Sumof age of them 4 yr. ago = 34 yr.
= At Present, Sum of age of them
=54 +8=62yr

The average of husband, (H), wife (W)
and child (C) at present = 21 yr.

= 58.18

- H W C _
—3 =2
= 62+C=21x%x3
— C=63-62=1yr.
32 (B) Let  Age ol the coach = x yr.

Average age of 11 players = 20 yr.
= Sum of age of 1] players= 20 x 11
= 220 yr.
< New, Average age of players including
coach

2X)+x m:-:”“

T
220+ x
=7
12 -
= 220+ x=204
= x= 264 = 220 = 44 yr.
S5x15+5x20
10

754 100
10

175

=70 = 17.5

M. (C) Sum of squares of ‘n" natural numbers

33. (A) Required Average =

_ én[ﬁ-}]}[znﬂ]

_;—’[Hu][z“]}

Average =
"n
1
= E{HH][MH}
n=10
1
3 = =x11x21
6
231 s
i



35, (B) Average marks of section A= 60
= Sum of marks in section A =6x32
= 1920
and, Average marks of section
B=33
= Sum of marks in section B =33 x40
= 1320
Total marks in section A and B

= 1920 + 1320 = 3240

3240
Average = T = 45

36. (B) Monthly average income

5x 1200+ 7 x 1300 + 2900
12

G000 + 9100 + 2900

1 RO

i
I}
£

37. (C) The average of the first *n” positive

integers
n+l
o2
100+ 1
. Average = —
101
= — =505

2

38. (C)Letthe age of P, Qand R be x yr_, vy yr.
zyr
= According 1o statement

X+y+z

g
= x+y=-2=15 . (]
and x+y=39 A1)
From eq. (1) and eq. (1i)

9-2=15

= 2:=39-15=24
= r= |2 yr

39. (B) Required average
5x40-35+25
5
200-10 190
5 5
= 38 yr.
40. (C) Let the average of runs in 10™ test
Was x
According 1o statement,
Sum of 10® innings = 10
Sum of 11 innings = 11{x + 5)
10x + 100 = 11x + 55
=5 x=l00-55=45
-~ Present average of runs
=45+ 5=30




Chapter

1. Iniroduction

Interest 1s the money paid for the use of money borrowed. It 15
generally a percentage of sum bormowed. It 1s paid quarterly,
half-yearly or annually as agreed upon.

L

The sum borrowed or lent out for a certain peniod 1s called the
Principal (P). Rule 1 :
3. Amount

The sum of interest and principal is called the Amount (A).
Amount = Principal + Interest

- Rule 2 :
4. Simple Interest

If the interest is payable on the principal amount only, it is called
Simple Interest. It is denoted by the symbol (SI). If principal.

rate of interest and time are P, R, and T respectively, then Rule 3 :
SI= PxRxT
100
Example: 7T Find the simple interest on 2,000 for 5 years at
105 per annum.
(AT 1,100 (B)T 200 Rule 4 :
(C)T 1,000 (D) ¥ 500
Solution : (C) She 22

SL=2000x5x10 _» 000
10

Rule 5 :

With the help of the following formulac, we can find out the
principal, rate of interest and time.

Rule 6 :
_ SIx 100

P RxT
S1 = 100
TxP

n SI = 100
- PxR

Rule 7 :

S. Important Formulae

l. [If an amount becomes n imes itself, then

(m=1)x100

Time = ——
R Rule 8 :

i (m=1)x100

dle = /o

2 If an amount becomes i times at F5 interest

= (= 1)<100

Time

Simple Interest

If an amount becomes n; times at a certain rate then for the
same penod of tme the amount will be n; imes at the rate of
interest

|'|1'-]
mte =| = |xm

6. Important Rules

An amount P becomes n times itself at R% simple
mnterest per annum in T years. Then,
(n=1)x100
. R

An amount P becomes n times itself at R% simple
interest per annum in T years, Then,

J=1)=x100
a0,
On a certain amount P, the simple interest at the end
of T years becomes n times itself, then the rate of
interest p.c.p.a will be

&
R= (ﬂ Hlﬂlﬁ]-
On a cenain amount P, the simple interest at the end
of T years becomes n times itself at the rate of interest
R p.c.p.a, then

T= %Hlm:um-

If interest is gained x more by changing the rate from
R,% to Rs% in T years, then the principal will be
100
P=f, 7): a
An amount becomes ny times of itself in T; years
and nz times of itself in T» years at simple interest,
then the ume in which it became nz tmes itself will

be=
(ma=1)T

(m=1)

I,=

An amount becomes n; times of itself in T, years
and n, times of itself in T, years at simple interest R,
then
(& 1)=100
R=—"
=
An amount becomes n; umes of iself at simple
mterest K in a certain ime, then the rate of interest

at which the amount becomes ny umes of itself in the
same time will be—



Important Examples

Example 1. In how many years will an amount double itself at
10% simple interest per annum?

(Z-1) =100
= f‘

Solution :

(2-1) =100
10

= 10 years
Example 2 If an amount doubles itself in 15 years, then find

the rate of interest per annum.

_ (==1)x100
— Tr

Solution : R

_(z=1)x100
= 15

100 20 4

15 3 3

Example 3. On a certan amount for certain penod of ime, the
16
simple interest becomes Enf the amount. If rate

of interest per annum and the years are numencally
equal, then find the rate.

Solution: Let, Principal =¥ P
Here, T=R
EXF XF " 16
100 25
s 16
R = H‘xlm
R= ..ﬁﬂxi
R=4H2
= 5%

Example 4. In how many years an amount will give the double
interest of the amount at 10% simple interest per
annum’?!

Solution :

2
— X100
10

= 20 years
Example 5. If interest is gained 50 more by changing the rate
from 10% to 12% in 5 years, then find the principal.

Fh 100
L= (Fa-F): ©

Solution :

50 %100
=z 10) 5

S000

2x5 =20

Example 6. An amount becomes double iself at simple interest
m 10 years. In how many years will it be 4 nmes

of itself?
ExFE x10
Solution : BT 00
PR = 1000 ()
o EXE XD
Similaly, —Je5— =
10600 <3
T =30 years

Example 7. If an amount becomes double itself in 5 years and
3 umes in 10 years at simple interest, then find the
annual rate of interest.

(& -1) =100
%

(3=1)x100
T

Solution: Required rate=

2
Z x100=20:
*10

Example 8. A bank doubles money in a fixed time at an annual
rate of 105%. What will be the annual rate to make
3 times the money in the same time?

=1
Solution : Required rate= %]’“’1 :

=)

= — 0
2-1

= 2 x 10% = 20%

Example 9. If the simple interest of lent amount 1s 1/4 of it at
the same annual rate and the same time, then find

the ume.
A - A6 g 0
Solution : Required time = X
= Jixlﬁ
L]
= l:n:lﬂ
s

= 5 years



Important Questions

1. The simple interest accrued on a sum of
money al the end of 4 yr is 1/5th of us
principal. What i1s the rate of interest
per annum ?

(A) 4% (B) 3%
(C) 6% (D) Inadequate data

2. A sum of money lent out at simple
interest doubled itself in 20 yr. In how
many years will it riple iself ?

(A) 28 {B) 30
(C) 40 (D) 35
3. The simple interest on a sum of Money

1
L5 g
numerically equal to the rate per cent
per annum. The rate per cenl per annum
1% ;
(A) 3.33 (B) 3
(C) 6.66 (D) 10
4. A certam sum of money becomes three
times of itsell in 20 yr simple interest.
In how many years will the mitial sum
become double at the same rate of simple
interest 7
(A) B (B) 10
(C) 12 D) 14
Ram borrows T 8000 at 12% per annum
simple interest and Mohan borrows
T9100 at 10% per annum simple interest.
In how many years will their borrowed
amounts (debt) be equal ?
(A) I8 (B) 20
(C) 2 (D) 24
6. Reena took a loan of T 1200 with simple
intérest for a certain number of vears.
The number of years are same as the
interest rate. If she has paid ¥ 432 as
interest at the end of the loan period,
what was the rate of interest 7
(A) 3.6% {B) 6%
(C) 12 % (D) MNone of these
7. ¥ B0 becomes T 956 in 3 yr al a certain
rale of interest. If the rate of interest is
increased by 4%, what amount will T800
become in 3 yr 7
(A) T 1020 (B) T 1052
(C) T 1282 (D) T 1080
8. How much time will it take for an amount
of T 450 to gain T 81 as interest, if rate of
interest 1s 4.5% per annum on simple
interest 7
(A) 4.5 yr (B) 3.5 yr
(C) 5yr (D) 4 yr
9. At what rate of annual simple interest
will T10000 double in 15 yr?

of the sum. The number of years is

L ]
-

(A) 3.5% (B) 8%
(C) 6.75% (D) T25%

10. How long will it take for a sum of money
invested at 3% pa. at simple interest o
increase its valoe by 404% ?

(A) 5 years iB) 6 vears
(C) 7 years (D) 8 vears
11. On a cenain sum, the simple inferest at

| 3
the end of ﬁ: years becomes < th of the

sum. The rate percent is :
(A) 7% (B) 6%

|
) 5% iD 5;'1

12. A man lent asum of money at the rate of
simple interest of 4%, If the interest for
8 yris T 340 less than the principal, the

principal is :
(A) T 500 (B) T520
(C) T340 (D) T 560

13. A sum was invested, for 3 yr al simple
intérest at a certain rate. Had it been
invested at 4% higher rate of interest, it
would have fetched T 600 more. The sum
IS :

(A) T 4000 (B) T 4950
(C) T 5000 (D) T 5150

14. A banker lent T 6000 at 10%, and T5000
at 12% at the same time and for same
period of time. The banker received
22400 as total interest on both loans.
Find the peniod for which the banker had
lent the amount.

{A) 3 yr 6 months (B) 3 yr
{(C) 2 yr 6 months (D) 2 yr

15. If a sum become double in 16 yr, how

many times will it be in 8 yr 7

1 |
(A) 15 times iB) |§ times

. |E . |l .
(C) 4'[I1'I:'|'E'§- (D) 4III'IIE'S

16. If a person repaid T 22500 after 10 yr of
borrowing a loan, at 10% per annum
simple interest, find ouwl what amount
did he take as a loan ?

(A) T 11225 (B) T 11250
(C) T 10000 (D) T 7500

17. A sum of money invested at simple
interest tnples iself in 8 yr. How many
times will it become m 20 yr time ?
(A) S (B) 7
C) 6 (D)9

18. A cenainscheme of investment in simple
interest declares that it triples the in-
vesiment in 8 yr. If you want to
quadruple vour money through that
scheme, yvou have to invest it for :

(A) 12 yr.
(B) 11 vr. &6 months
(C) 10 yr. 8 months
(D) 10 yr.
19. In certain years a sum of money is

1
doubled itself at ﬁ:‘i simple interest

pa., then required time will be :

oy
(A) 16 yr, (B) IE'% yr.

i
() 2= yr. (D) & yr.

20. The simple interest on TH000 in 3 yr. at
the rate of x% p.a. equals w the simple
interest on TS000 at the rate of 12% p.a.
in 2 yr. The value of xis :

(A) 6% (B) B%
(C) 9% (D) 10 %

21. The interest on a certain sum of money
15 T22 and the discount on the same sum
for the same time and at the same rate is
220. Find the sum.
(AT 220
(C) ¥ 210

(B) ¥ 200
(D) ¥ 212

SOLUTTONS

1. (B) Let P=T 100

Pxrxt
[LLN]

Sl =

1000 2 b

T

1
4r=—(P
= r 5{}

1
3 0

20
4
- Rate of interest = 3% per annum

= r= = 5%

2. (C) According to question,

.ﬂ|—| F‘II—].

Tl - T'_ll




4. (B) Let in n years the initial sum will be

5. (C)

6. (B)

20 T,
1 2
= ™T,

Pxrxr

aIE

E 1%
re o - 3.3:

double.
=~ According to question,

BOO0 1 21
=100
= 960
=5 A = BO00 + 960r

: 100 10x1
Again, Sl= T

Sl

A=9100 +910¢
According to the question,
960 + 8000 = 9108 + 9100
= 500 = 1100

== 0 - Y.
- P
=100

1200 x> ¢
100

= 127 = 432
?=36

= i=6
i=r=6

Hence, r=6%

432 =

9lin

7. (B) r=

MNew rate =4

Bl 321 v 353

e D

Amouni = P + 51 = 800 + 252
=7 1052

Bl 1D 2

R (D 1= 350%9

:u:-l-y_f

b B )]
Pxr

M) r=

10000 x 100
10000x15

20
= T = 6.66% = 6.75%

10. (D} Let the principle amount be P.
According to the condition,

(100 + 40)% of P=————=—

11. (B) Let the principle amount is p. rale
=r'k
According to the question.
3 1 r
3 p=px&4x 100

_ 25%r

= 300 "
r=3x2=6%

12. (A) Let the required sum = P

r=4% tme

2.
8

=8 yr (given)
and interest = P — 340
FTR

Simple interest = Joo

13. (C) Time =3 yr. R, = r, %,
R,=(r, +4)%
Interest =T 600

PKS{:'I +4) Px3xp
e 100

3P(n+4)=3Py
. 100 =G

3Pry + 12P = 3Pr; = 60000
12P = 60000
fork P =% 5000
14. (D) Let wme = n yr
Then,

ﬁt[ﬂxlllun+5{l]]xlzxn
100 100
= 2400
=3 600n + G008 = 2400
= 12000 = 2400
2400

= H=|2m=3}’f

15. (A) Let the sum will be n times in 8
years

=
=

5 According to question,

= n=1=35

2

= rr=lE limes

16. (B) Suppose loan amount =¥ x

.t rx ]l 22500
Then. ‘—'-"‘—'—]m =
= 2x = 22500
=3 =% 11250
17. (C) Suppose principal amount = ¥ P
The: iP=P it
o G
Pxrx8
=3 2P =

100



= = 5%
= r 2
o Pt Px25xX)
After 20 yr= ™
=P+ 5P =6P
18. (A) Let the principal be ¥ x.
Then, amount =T 3x
= Sleix—x=T 2
o <1 rxRx8
i = o0
. 2xx 100 —
i = —E.l:' ::_5
Let o quadruple it takes n yr.
According to condition,
g PxRxn
+ + -Ir_" lm
Jxx 100
i "= x2S

= |2 yr.

S5 1Lx100
19. (A) T= W

(2P-P)x100
= —
4

Px

4x100
= 25 = ]ﬁjl':l'.

Short Trick : If any amount becomes n
times in x years, then the amount will
take “xy” years for change n times o o'
lmes.

Solution—Any amount becomes
double in 15 years. Having 8 times of it,
it will take time = 15 x 3 = 45 years.

S0 3% x SO00 122
20. (D) =

100 100

or = 0%

21. (A) Let the sum be T x.

rxRxT
i = ——
100
o xET = 22K AL}
MNow, Interest — Discount
Discountx B xT
- 100
5 WxExT
2N = —"]]
0o RET = 1)
From eq. (i),
ox 10 =22
2200
T
ior r=%2X
[ T ]
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1. Compound Interest

Compound interest is basically interest on the principal amount plos
whatever interest has already accrued. It means, we have two [actors
that add up to make compound interest: interest paid on the principal
and interest paid on the accrued inférest.

The first year amount (principal + interest) is considered the principal
for the next year.

Amount= (principal + interest) is called amount. It 15 denoted by the
symbaol "A'. It is calculated by -

AN
. A (A) = L
mount (A) =[1+“:]

Where, P = Principal
r = Rate of interest (in percentage)
n = Time

* Compound Interest (C.L)=A-P

2. Important Points

(I} The rate of interest is always calculated in percentage.

(I} If rate of interest is compounded annually, then the principal
changes in subsequent years.

(IIl} Simple interest and compound interest are same for the first year
on the same principal at the same rate of interest.

(IV) If the rate of interest is compounded quarterly. then the time
becomes 4 times and the rate of interest is one-fourth.

(V) If the rate of interest is compounded half-yearly, then the time
becomes 2 times and the rate of interest is half.

(V1) If time is given rational number or mixed fraction, if.aliym

A ]’ & [I o ]
100 _._.'.2..._.
100
3. Important Types

Tyre 1:

thEn.A:![l +

When the rates of interest for first, second. and third year
are r\% . r,% and r,% respectively. then amount after
three years will be:

(A ATINE &

: Anshuman take a loan of 50000 from Gramin bank at the

rates of interest for first year 5%, second year 7% and
third year 10% compounded. At the end of the thard year,

what amount will be paid ?

Compound Interest

Sol: Required amount = E[ ¥. 1)[ i]
i i N oo
= m[ni][]q-l l+£]
100 100 1043
105 _ 107 _ 110
= SO000 - k3
100 100 100
= T 6179250
Twe2: If the amount on the principal P at the rate of r% per
annum compound interest in n yvears is A, then the rate of
interest will be :
LB
rf= [l'_]. 1 #100:
=
Example : At what rate per cemt per annum will the compound
interest on 2304 for 2 years be 2047
Sol: Here, A=P+r=2500+ 2
A= 214
i I
PEEn
|\ 2500
- (5_2] 1]:-::|m:
AY-
(29
= = jﬂ]ﬂlm% = 4%

%

Tyre 3: If principal P becomes N umes itsell in n years at r% per
annum compound interest, then the rate of interest will

be :
r% = [[H}%_]]K]m%

27
Example : If a sum of money compounded annually becomes ?ﬂmﬁ.

itself in 3 years, then the rate of interest per annum will

be :
L
Sol : r% = (E?-—)}-l RS
AR
- i_[]xlm'ﬁ
|2
= %HIU{J% = 3o
Tyred: An amount of money at compound interest grows up to

A, in n, years and up to A, in n, years. The rate of
interest will be :
1

o I




Example : Shikha invested some amount at compound interest. She
got amount of 2420 for 2 years and 2662 for three years.
Find the rate of interest.

Gl

[ where, A, =T 2420, A, =T 2662

Sol: r =

n1=3mdn1=1years]

1
[[ zﬁﬁz]ﬁ _]]x 100 %
2420

[ 2662 — 2420
2420

]:u:ll.'ﬂ'i:

L}I{ 100 = 1095
10

Tyre 5: The difference between simple interest and compound
mterest (compounded annually) on a sum P for 2 years at

1% per annum is D, then

D
'i:,l’— 100
r F?'-'

Example : Il the difference between simple interest and compound
interest on 1600 for 2 years is 144, then find the rate of

interest compounded annually.
Sol: Here, P =T 1600
D =%144
r%e = Exlm'i-
= 1
= Iﬁmxlmﬁ:
12
= ¢u:ﬂ:|.l]]
= 3%

Tyre 6: If the interest are compounded quarterievery 4 months),

00+ A

0

then the amount will be : A= ![

Example : What will be the sum on 10,000 at 10% per annum
compound interest at the end of the year if the interest
compounded quarter (every 4 months)?

Sol: Here, P = ¥ 10,000

r = 10%

Condition —— Interest compounded guarter

00+
A =PF H]
300

300 + m]“‘

= 10,000

31“}:3]“:3'“
300 300 300
Il x31x310
27
= ¥ 11034 (Approx) |

= 10,000 x

TyreT: If the rate of interest is r% per annum, then the equivalent
inleérest rate after 2 years will be :

a3

2
Equivalent interest rate (R) = (1r+ E %

Example : If the rate of interest is 10% per annum, then the equivalent
inlerest rate afier 2 years will be :

Sol: Equivalent interest rate
g
R = 2r+ %
[’ 100
2
- [lxlﬂﬂ-ﬂ]%
100
= (204-1]'&:2]‘1:-
Tyre 8: Ona cenain amount, the difference between simple interest

and compound interést al r% rate of intérest for n years
15 . Find the rale per cenl per annum.
D100
F= 8.1 for 1 year

Example : On a cenain amount, the simple interest and compound
interest for 2 years are 120 and 150 respectively. IT the
rale of interest compounded annually, then find the rte of

interest.
120
Sol: 5.L for a year =T=fﬁﬂ
D = (150-1200=T 30
D = 100
o 5.1 for 1 year
g JDHIIII:SM
60
Tye®: If simple interest and compound interest of a sum of
amount P for 2 years are S and C respectively, then the
principal will be :
SI
© 4(C-8)

Example : On a centain amount. the simple interest and compound
interest for 2 years are 50 and 60 respectively. Find the

principal.

7
4(c-8)

Sol: F =
(s0)°

= 4(60-50)
2500

= 4x10 <=

T 62.50



Tvee 10: If simple interest and compound interest of a sum of
amount P for the 2™ year are 5 and C respectively, then
g2
the principal willbe : P= m

Example : If simple interest and compound interest of a sum of
amount for the 2™ year are 200 and 210 respectively.
Find the principal.
(2000 40000
210-200 = 10

Sol: P= =T 4000

4. Important Examples

Example 1: The compound interest of an amount for 2 vears is 2448
at the rate of 4% per annum. Find the simple interest of
the same amount at the same rate of interest for 2 years,

So0l: Let the rate of interest = rf
L 200(C-5)
- S
i 200(2448=5)
5
=3 45 = 489600 = 2005
== NS = 489600
= S = w
204
= T 2400

So, simple interest for 2 years =T 2400
Example 2: Find the money whose compound interest for the second
year becomes 1272 at 6% per annum.

100C
[I+L]xr
100
100 = 1272
[I+-ﬁ—]xﬁ
100
T 20,000

Example 3: At the rate of compound interest, the principal increases
to 700 in 2 years and to 770 in 3 years, then how much
will that money increase in 4 years?

Mx[m

Sol: P =

S'ﬂl: rlﬁ:l = A]_
_ ?Tﬂ—?ﬂ]xlm
T
= —x100 = |0
Amount = P[1+L].
o 100
0y
= T00]1+—
(1%

110 110

— 0 —

100 100
= Tx121=T 847

Example 4: A sum of money becomes 720 in 2 years and 1125 in
4 years. Find the annual rate of compound interest.

Col: (|+ ’ ]*‘3 _ 12

Lty 100 = 720
() - BB
: wa) T 14 W12

[ On comparing both sides ]

-
-
L
|

4= || n

g
=]

L

]
da | 1A

|

gl
du | =

1
= 100 =25%
4

Example 5: Find the difference between simple interest and compound
interest on T 2500 a1 20% annual interest for 4 years,

Sol: D

n

-
pp——
¥
g|-
—

|
i
2|3

£

2

8

2500

WE‘EI&—&ES-SI]]]
625

171
v L
625 =~ 084

Example 6: Find out the money if you borrow a money at the rate of
1% per annum compound interest and pay it in three

equal annual installments of 2500.
2500 2500 25000
Sol:  P=p—0+ T+ g
(""—] [I-l-ﬂ [H-ﬂ)
100 100 100
| I i i
= 25000 1Ty gy
o () ()

2o 12+ (1) + ()]

0. 10 100
2500 x — el o Bt
u[“’ T 111]



=Em‘_':-'[

lzl+uu+mﬂ]
11

121

10 331
i I i
11 121

< 6217.13

Example 7: If money doubles in 4 years at compound interest, then
in how many years will that money become 8 tumes ils
value?
Here, ¥ =n™ =m =3
Required ime = (mx[) years =3 x4
= 12 years
Example 8: If money becomes 3000 after 2 years and 3200 after 3
years al a hixed rate of compound interest. hind that money.

©

Sol: P e
b

Sol:

n

(3000)° .
= S = 81250

Example 9: Find the compound interest of two years at 10% of
T 5000.
5)
F[‘l‘ o o—
T
100

[1H1D+

100

Sol:

Required interest

10 = 10
100

S000

21
5000 x —
100

T 1050

Example 10 : If the compound interest of two consecutive years on
money is 100 and 120 respectively. find the rate of

interest.

{_:I__CI.HWIJ

Sol : ol —

120 - 100
= —x100= 20%
100 R

Example 11: Find the sum for a year at the rate of 10% per annum
compound interest of Rs. 10,000. If interest is
compounded half yearly.

n

Sol: A= F(H,.L]

200

I.ﬂl]]][]+—]hl

10,000 x E E-fl]ﬂﬁ
200 200

Example 12 : Ram lent 4000 for a year at the rate of 10% compound
interest. If interest is compounded quarterly, at the end
of the year how muoch amount of money will Ram get?
P=% 4000, r = 10% and n=1 year

(=

10 V!
= 4N} ]+—]
( 400

Sol:

A=

130

Jlx4lx4]lx4]
40 3 40 x 40 = 40

S LIRS

= T 441525 (appx.)

Example 13: If a sum doubles in 5 yvears at compound interest, then
in how many years it will be eight times?

Sol: ", =5}I~Ea.r:-'.n= = 7
A, =2 A, =8
Iy = | ¥
2% = ¢°
= (2%’
= 2% = 21¥

iy = 15 years

Example 14: If a simple interest of 2 years is 800 at the rate of 8%

compound interest on a sum, find the compound interest
of 2 years on that amount.

5.1.(1+ﬁ]

sm[n%)

Sol: L

S.IIILI:-I:E

200
= 4x28=7 832

Example 15: If a sum becomes 121 after 2 years with compound
interest and 133.10 after three years, find the amount.

2
A
“(2)
Az
2
II[ 121 ]
133.10

121 x 121 x 121
133.10x 133.10 =< 100

I

Sol: P




Important Questions

l. The compound interest on a cértain

amount at 100 annoal rate s 331, What
15 that money?

(A) T 900 (B) T 1000

(Cy T 1050 (D) 1100

What will be the compound intérest on
BOOO at the 15% rate per annum for 2

years 4 months? INCERT)
(A) T 2980 (B) ¥ 3091
(Cy T 3109 (D) T 3100

What will be the compound intérest on
6000 at the 10% rate per annum for

i; years?
(AYT 910 iB) T 870
(Cy T 930 (D) T )

First year interest on a sum of money
at the rate of 8% compounded interest
15 48, What will be the interest for the
second year?

(A) T 48 (B) T 51.84

(C) T 56.48 (D) T 45

The difference between C.1. and S.1. on
8,000 at the rate of 5% per annum for 3

years will be - INCERT)
(AT 50 iB) T a0
(C) T 6l (D) T 600

. The difference between Cl. and S.1. on
a sum at the rate of 8% per annum for 2
years is 768. Find the sum.

(A) T 100000 (B) T 1.10.000

(C) T 1,570,000 (D) T 1.20,000

. The amount of 12,000 deposited at

compound interest doubles in 5 years.
How much will it be after 20 years?

(A) T 1,44,000 (B) ¥ 1.20,000
(C) ¥ 1.50,000 (D) ¥ 1.92,000

. What is the amount on which x yields
compound interest at x% per annum in

x years? (NCERT)

(A) = 1m iB) ¥ x

C), [l-rﬁ D), ——
X
1+—| =1
[ +[uﬂ]

. A sum of money at 8% per annum
compound nterest becomes 1916 in 2
years. The interest on the same amount
at the rate of 9% per annum simple

interest for 3 years will be :
(A) T 625 (B) ¥ 600
(C) T 675 (D) ¥ 650

1.

12,

13,

14.

15.

6.

17.

A money becomes compounded at 4,950
in 19 years and 5049 in 20 years at
compound interest. Find the rate of

compound inlerest.

(A) 2% (B) 1%
(C) 3% (D) 4%
If a simple interest of 2 years at 5% per

annum 15 100, then what will be the

compound interest on thal amount at
the same number of years and rate?

(NCERT)
(A) T 102,50 (B) ¥ 25,010
(C) ¥ 20,510 (D) T 10,025

A sum of money compoundad annually
al a rate of compound interest becomes
4,840 in 2 years and 5,324 in 3 years.
The annoal interest rale is:

(A) 109 (B) *%
(icCy 1% (D) &%
An amount doubles in 4 years al a rate

of compound intérest compounded
annually. At how much time will it be
cight umes iself?

(A) 10 yr (B) 12 yr
(C) 14 yr (D) 16 yr

B borrowed 5,000 from A at a rate of
6% per annum simple interest and he
lent it to C at a rate of 10% compound
interest annually, accordingly. if B got
that amount back from C after 2 vears
and Returned to A. then how much
profit did B get in this transaction”

INCERT)
(A) T 600 By T 1.050
(C) £ 500 (D) € 450

At what oome will the amount of 10,00
become 13.310 at the rate of 20M%
compounded inferest compounded semi-

anmually?
1

(A) L5 yr (B) 2 yr
1

(C) 2z yr (D)3 yr

At the rate of 5% annual interest on a
sum of money. 1261 compound interest
1s recerved in 3 years. The amount 1s :

(NCERT)
(A) T 9.000 (B) T 8,400
(C) T 7.500 (D) T 2000

The simple interest of 2 years is B0 at
the rate of 4% per annum of an amount.
The same amount will be compound
interest for the same penod of time—

15.

19.

2

(A) T 8260 (B) T 8220
(C) T &1.80 (D) T 21.60
An amount of 13360 was bormowed at

3
the rate of 31 percent compound

interest annually and its repayment was
made by two aqual annual installments
over two years. What was the amount
of each installment?

(A)T 5,769 (B) ¥ 7.569

iC) T 7,009 (D) ¥ 7,500

A person akes a loan for 4 years at a
rale of 10% annual compound interest
of 10,KK), How much nierest will he
have o pay?

{A) T 4371 {B) T 4,581

iC) T 14641 (D) T 4,641

2000 were invested at the rate of 105
intérest. Compound interest has been
calculated every six months, What is the
tolal money 10 be paid at the end of
one year? INCERT)
(A)T 2200 (B) ¥ 2,220

(C) T 2210 (D) T 2,205

SOLUTIONS

By C.L=

P[[] HH}) -'l

331= P [1 Lk ]
100
.13|=|=- ] ]
ARV
331 x 1000
P= 11x11x11-1000
=% 1.000
(C) Here, n =2 years 4 months
4 ]
o Sl 7 A
=24 3 = 'i
c.|_=P[[|+L) 1+—i—]
100 100m,

] M{(“E (1450

_ 2000 |15 115 3|5 ]]
hiuu *300

= B000| —x —x—=1

[23 23 63 ]
200 20 60

[ 33327 = 24000
| 24000



3.(C) C.L
_ 6000 [.+£.](,+51.]-l]
| 1040 100

(11 21
— 6000 h;.;__|]
107 20

= 6000

[ 23] - "_Jun]

Iﬁﬂﬂﬂxi
2000
=30x 31 =T 930
4. (B) Interest for 2~ year
48x8x1
100

=48 + 3.84
=¥ 51.84

5. (C) Required difference

= 48+

3

5 Sx3
= RO _— =] - —
[(“'mu] 100
[ll:ﬁ 15
= *—mx——nx—-l---
10
_ 8000 ﬂxﬂxﬂ-l—i]
0700 "0

- 8000 E—l—i]

8000 20

£

D
6. (D) Required Principal P = }THIEIII]
768 x 10000

E]
=< 1,20,000

5
7. (D) 12000 1+_] = 24000

16...(1)

5"-]
r
| + — ==
- [[ mu] i

Amount after 20 years

r ¥ 0
12000014+ —

L 100

12000 x 16
|- From eq.(1).]
=T 1.92,000

L @) ClL- [[H_ -,]

sro= 1+ 3

2916 F'[":'E]1
Bl i T

2916 x 100 = 100
P=""108 %108

2916 x 10000 x9x 3
108 = 108 x 100

T 675

A, = A

= x [ ()
ln. IA} rF= A.

_ Mx]m

- 4950

9. (C)

5.1L=

LR
=3
ﬂﬂ}x 100 = 2%

: : ,=s.1.(|+L]
1. (A) C.1 200

. lm(ni]

41
= 100 x —= 102.50
m -
1. (A) A =T4840, A, =T 534
1
A -
= _1]': "_|]:-:lm*}
Ay
. [53"4]’ ]x]l]{l"}
24 - 4840
i 5'3'4_];.“{]]
484
= 100 =
434!]! ——
13. (B) 4 years —— 2 umes
8 years — 4 umes
12 years —3 K limes

S0, required iime = 12 years
4. (D) Bsprofit =C.L=5. L

-rlfu ) - |-

=30 x 21 — 60 = 1050 — 600

-

16. (D)

-
n

17. (D)

=% 450

15. (A) On compounded half yearly,

Amount (A) = P [H L]

200

= P

:-H]]+r]h
200

200 + 20"
2

13310 = I{[['ﬂ[

13310 zzu]l"
10000 =

{][]

3 1
u:E :1531'
r= 5%, n=3
C.L =121
-r r L 1
CL=Pl|l1+—] =1
| 100 |
[ - B
5
1261=P||1+—=—] -1
| 100 ) i
1261 = p IUSHIIJSHIEIS_
| 10y 1O 100
1261 = p| 137625
| 100000
i 1261000000
157625
= T B
PxRBRxT
{1
Pxdx?2
100 i
P=% 1000
57
- 4(C-5)
1000 = fﬂ.ﬂ}l
T AC-4%x80



AC -4 xBb= m

AC =64 + 320

AC = 326.4

- 326.4
=

18. (B) Let, the each installlment be x.

= #1.60

X + X
[ o ]! ( = ] = 13360
1+ — =
400 400
A Xz
= + = 13360

435y’ ﬂ]
() (oo

EﬂHEﬂI-I_Eﬂ_t_UH
= RTx87 87
80x { 80
=g —I[—+I]=133H]
87 \ &7
13360 x 87 x 87
= X=" gox167 =% 1009
19. (D) C.L

I — — X ===
10 10 10 10

14641 = 10000
T

o

=T 4641

10
20, (D) Here, rale = ?=5%

Time=1x2 =2 years
F ]

= Pll+—

. [ ID[I]

5
= 20| 1 —]
(+1m

2
21 2]

= 2O g — 3 —
20 20

=T 2205



Chapter

The questions related to ime and work are mainly based on
work efficiency and increasing and decreasing manpower for
any work. There are the following important facts related to the
time and work as—

(I} If A completes a job in n days, then A will do the job in a

day =[irpm

(I 1f {irmm is completed in a day, then the entire work will
complete in n days.
(1) If A and B work together and A is twice efficient than B,

then the working ratio between A and B is 2 : | and ratio
between time taken will be | : 2.

(IV) Relation between Work, Time and Persons—More work
requires more persons or more persons will produce more
work.

Work e People or W o P (1)

And, for completing a work in more days requires less
PETSONS OF ViCe=Versa.

. 1
Time = 5 -
1 I

=T o B or F”:l: A2)

From eq. (1) and (2),

P e = —— E= Constant
T W
(V) Relation among various entites :—
(i) Work and Persons—
More Work More Persons  (Direct Proportion)

Less Work Less Persons  (Direct Proportion)
(ii) Persons and Daily wages—

More Persons More wages  (Direct Proportion)

Less Persons  Less wages  (Direct Proportion)
(iii) Work and Time—

More Work More Time { Direct Proportion)

Less Work Less Time { Direct Proportion)
(iv) Days and Persons—

More Days Less Persons  (Indirect Proportion)

Less Days More Persons (Indirect Proportion)

Work and Time

{v) Days and Hours (Per day }—
More Hours Less Days (Indirect Proportion)
Less Hours More Days (Indirect Proportion)
(VI) The whole work 1s considers as 1 uml.
(VII) If there are fixed persons for a work, then the work done
15 directly proportional to the number of persons. If The

work done i1s fixed, then the time will be indirectly
proportional 1o the number of persons.

AT, _PT,
w. wz

(VIII) A completes a job in x days and B completes in y
days, then both will complete the work together in

Xy
= THy da}rr.

(IX) If A and B do a job in x days and B alone does the same
job in vy days, then A alone will complete the job in

(X) A completes a job in x days, B completes in v days and C
completes in = days, then all they will complete the work

AN

together in = [m ]days

2. Pipes and Cisterns

(I) If a pipe fills a tank in x hours, then the pant of the tank will
1
be filled in an hour = [;]paﬂ

(Il) If a pipe empties the tank in y hours, then the tank will

1
empty in | hour = (;}p,m

(1) If two taps fill a tank in x hours and v hours respectively,

1 1
then both taps wall fill the tank in an hour =[:+T]

(IV) If a tap fills a tank in x hours and another tap empties the
tank in v hours, then the tank will empty in one hour (if

1 1 V-ux
bulhlhr:l.apsmnpcnﬂl}=[1—;)=[ xy ]palt



If [lrmn of a tank 15 hlled 1n a day, then the enbire tank
n

will be filled in » days. Z hours,
If a tap hlls a tank 1in x hours, second tap fills in y hours and A
third tap fills the tank in 7 hours, then all the taps will fill = [T-
: Iz
the tank in =| —————— | hours
Xy + yz + ox

(VIT) If the pipes A and B fill a tank mn x hours and y hours
respectively and the third pipe C empties the tank mn
then the tank will be filled in 1 hour

]Pﬂ”

Important Questions

1.

3.

4.

y

If 15 men can do a work in 48 days, then
how many men will be required 1o
complete the wotk in 30 days?

(A) 2] (B) 20
(C) 24 (D) 22
A work is done by A and B in 4 days

while A alone completes the job in 12
days, then in how many days will B alone

complete?

(A) S (B) 6

(C) 7 D)8

A man completes a job in 15 days. His

son completes the same job in 10 days. If
both work together, then in how many
days the work will be completed?

(A) S iB) 6
(C) 6 (D) 25
15 labors make a water tank in 12 days,

then in how mnay days will 20 labors
make the tank?

(A) 16 (B) 10
(C) 8 (D)9
5 persons paint a house at 8 hours per

day in 3 days. In how many days will |
man paint the house if he works 4 hours
per day?

15
(A) 30 iB) =
2
C 2 (D =
©) 3 ' 10
A man completes a work in 12 days.

another man completes the same work in
10 days. If both work together, then in
how many days will the work be

completed?
5
g —
(A) 3 (B) 11
(C) 111 (D) 11
A and B complete a work in 6 days. A

alone can complete the work in 10 days.
In how many days can B alone complete
the work?

12.

(A)4 (B) 15
15
0 < (D) 16
A can finish a work in 12 days. B is

6% more efflicient than A. How many
days will B ake 1o complete the same
work?

(A) 6 (B) 73
B D El
() (D) 2
A, B and C finish a work in 15 days, 20

days and 25 days If all the three work
for a day each in tumn, then on which day
the work will be completed?

(A) 19h day (B) 18th day

(C) 15th day (D) lth day

There is 160 days ration for 540 persons
in a fort. After 10 days, 60 more persons
join them. For how many days will the
ration sufficient at the same rate?

(A) 135 iB) 160
(C) 150 (D) 175
A and B wok a contract for 4500 to

complete a work. A alone can complete
the work in 8 days can in 12 days. With
the help of C. they finished the work in
4 days. Find the share of C in the
contractual amount?

(A) < 2250 (B) ¥ 1.500
(C) X750 (D)< 375
Rajni and Preeti can do a job in 15 days

and 10 days respectively. They take
contract o complete the work i 30,000,
Find the Raym’ share in the contractual
amount?

(A) T 15,000 (B) € 16,500
(C) T 12,500 (D) T 12,000
A works twice as fast as B and B works

twice as fast as C. If A and B together
complete a work in 4 days, then C alone

can complete the work in—
(A) 6 (B) &
(C) 24 (D) 12

14.

15

16,

17.

18.

19.

A can complete a work in 18 days, B in
20 days and C in 30 days. B and C
together start the work but after 2 days,
they left the work. How many days will
A take 1o complete the remaining work?

{(A) 10 (B) 12
(C) 15 (D) 16
7T men can complete a work in 12 days.

How many additional men are required
o complete two times the work in 8
days?

(A) 28 (B) 21
(C) 14 (D) 7
A man, a woman and a boy together

complete a job in 3 days. If the man and
the boy complete the work in 6 days
and 18 days respectively. then in how
many days will the woman complete the
work?

(A)9 (B) 21
(C) 24 (D) 27
If 72 persons make a 280 m long wall in

21 days. Similarly, How many persons
will be required to make 100 m long wall
in 18 days?

(A) 30 (B) 10
(C) 18 (D) 28
If 10 men finish 10 unit work in 10 days

at 10 hours per day. then how many
units of work will 5 men complete in 5
days at 5 hours per day?

(A) 1.25 units (B) 1.20
(C) 25 {D) None of these
25 persons complete a work in 50 days.

In how many days will 10 persons
complete the work?

(A) 120 (B) 125
(C) 100 (D) 215
100 workers fimsh a work in 20 days.

How many workers are required to
finish the work in 25 days?
(A) 100 (B) 60
(C) &80 (D) 40



1

ZL. 3 th part of a tank is filled in 10 minutes.
In how many minutées will the tank fill
completely?
(A) 15 min (B) 40 min
(C) 30 min (D) 20 min

22, 12 men are able o complete a work in
18 days. All men work started together
and after 6 days, 4 more men join them.
In how many days will the remaining
work be completed?
(A) B (B) 9
(Cy 10 (DY 7

23. 12 cows together eats 756 Kg grass in 7
days. How muoch grass will 15 cows eat
in 10 days?
(A) 1,500 Kg (B) 1,200 Kg
(C) 1,350 Kg (D) 1400 Kg

24. If 18 bookbinders bind M) books in 10
hours, then how many bookbinders are
required to bind 660 books in 12 hours?
(A) 22 (B) 14
(C) 13 (D) 11

25. If 20 men build a 25 meter long wall in 3
days, then how many meters can 15 men
build the same wall in 8 days?
(A) 22m (B) 25m

(C) 30m (D) 20 m

26. If 30 workers complete a work in 10
days at 8 hours per day. How many
workers will complete the work in 6 days
at 10 hours per day?
(A) 30 (B) 40
(C) 20 (D) 25

27. If 400 persons complete one-fourth of
work in 10 days at 9 hours per day,
then how many additional persons are
required so that they all can finish the
remaining work in 20 days at 8 hours
per day?
(A) 225 (B) 250
(C) 275 (D) 325

28, 500 Kg feed is sufficient for 25 horses for
30 days. For how many days will 600 Kg

feed require for 20 horses?
(A) 45 (B) 25
(C) 30 (D) None of these

SOLUTIONS

L (C) Days Persons
48 15
Jﬂ[ ;I.
X 48 48x15
E — _l.'l = X= 30 =M

: F 12x4
2. (B) Required time = >4
. =6da
- Vs
1
3. (B) 71 day’s work of a man = T

and 1 day’s work of his son= —

10
1 1
Id.a}".l.'m‘tul'hu:ilh=E+E
25
= 150
- Both will complete the work in
150
= E = b days
4. (D) Workers Days
15 I![
20 X
x 15
12x15 o
=rE T = days
5. (A) Persons  Hours Days
(Per day)
I
1 - x
x 5 8
3174
Sx8x3
= = = 30 days
4
Xy
6. (B) Required days = 7

7. (B)

[
]
]

=2

B (B) Aswork= —

B's work = 160% of —

= x =
12 100 15

Time taken by B to finish the work
15

= === 17
2

I-.'II-

9. (A) Work done of a cycle of 3 days

| 1 ]
= —t—t=—
15 20 325
20+15+12
8 300
47
300
£ 47 282
18 days" work = 300 300
S50, the work will complete on = 15 + |
=j‘.’|hl.1-i:l!|"
10. {(A) Here, n= 540
d= 160
n, =60
d,=10
. ﬂ{d—dﬂ
Required no. of days = _"_,,"I
340 (160 - 10)
= 540 +60
540 x 150
T 600
= — =135 days
1L (C Cs work LS
e el § o
_6=3=2 1
T4 24
o iy
A:B:C= 5 12 24
=3:2:1
= : x4
e b TP
=3 750
12. (D) Rajni work efficiency : Preeti work
efficiency
Lli 2.3
1510
2
So, Rajni's share =5 % 30.000
= 2 x 6,00
=% 12,000



13. (C) Lei, A completes the work in x days.
Time taken by B = 2r days
Time taken by C = 2 (2x)
= 4x days
| | 1
As per question, }"""‘i‘; -
4+2=x
x = b days
Time taken by C=4 x 6
= 24 days
2 days' work of (B + C)

{5+3)

20 30

2[.'H-Z]
)

!
- pan
ﬁ-“

14. (C)

1 _ 3

bt —l-——-'—'
Remaining work = . &

Time taken by A to complete the
remaining work

= EHI3=15¢1,1=

15 (C) | Men Days Work
J’ ) T 12 | l
(Let x) 3 2

| x8xx=2x%x12x7

Ix12x7
- — =

X= 3 21

Addittonal men
=21-T=14

o =

16. (A) Men's efficiency =

1
Boy's efficiency = T

Let, the woman alone completes the
work in x days.

According to question,
1. 1 1

'—+'—'+-=l
6 18 x 3
1 1 1 1
r 3 6 18
6—-3—-1
=18
1
x_ 9
x=9 days

17. (A) Here, M;=72, W, =280m
D, = 21,W,=100m

M,=?
D,= 18
M, D, M; Dy
W, T W
T2x21 M,xI8
2%0 100
T2 21w 1ind
M. = "g0x18 =%
18. (A) Required Work LD
© w
E 1.25 z
= I_m = | .13 unis
25x 50
19, (B) Required day = TR 125
T 2 20
20. (C) Number of labors =
25
= 80

21. (C) }part 3 10 min

| pan —— 10 x4

= 4() min
1}3 3
(]-4]4[-"““——- 'Iﬂl'l:

= 30 min
22. (B) l-day work of 12 men

2

3
Workers 4 Work Days
12 1 18

1 =x:18

23, (C) | Cows Days Girass
12 7 156
15 10 x

1245
7A0 =T3%"x
12 Twx=15x 10 x 756

15x 10x% 756
= s 12x7

= 1,350 Kg

24. (D) 12:10=6:5
=18 x

Books 900 :660=15:11
Ex 15xx=53x11lx18

SxlIx]8®
= sx1s

Time

11

MNaDa Ll

15x8x25
x5

-Bﬂm

Dy Ny

26. (B) DaTs

N, =

Bx 10x 30
= 6x10

=8 x 5 = 40) workers

21, {(C) Time=8:9

19| 400: x

ExIx2xx=9x3x1x400

9 x 3 x 400
16
= 675
Additional manpower :
= 675-400=275

N, D; W,

2= Nz w.

8. (A) D
253 30 = 600
= 20x500

= 45 days
L



Chapter

14

Speed, Time and Distance

1. Important Terminology V. Conversion of Units

L Speed—If can be defined as rate at which distance 1s covered

during the motion. It's measured in terms of distance per unit
time. It 1s denoted by capital letter 'S’ or small letter (s).

Dhstance 3 D
Time sl T

Speed =

Time—The duration in which an object covers a umit of
distance is called time. It is denoted by T or 1.

Distance D

Time= S O T g

Distance—Displacement of the object during the motion. It
is denoted by D or d. generally.

Distance = Time x Speed orD=T xS

- Average Speed—It is the total distance travelled by the object
divided by the elapsed time to cover that distance.

Total distance covered
Total time taken

Average Speed =

Key points : When the distance is constant. Then

2xy

Average Speed = T

Where, x and y be the speeds at which the same distance has

been covered.

Example1: Rajat drove a car at an average speed of 30 km/
h and then returned at an average speed of 60
kmv/h. If he reached his destination without any
stoppage in the entire journcy, what was his
average speed (in km/h) for the entire journey 7
(A)35 (B)40
(C)45 (D)50

2xy

Average speed = "~

2 30 = 60
= 30+60

—— =40 km/h
=00 <

Example2: When time is constant. Then

X+ ¥
2

Average Speed =

5
{i}lh!ﬂ]}:ﬁm."&nc

18
() | mfsec= 3 km'h

Example: If Swati walks at the rate of km/h, what is its
speed in meters per second 7

Solution: 18km/h=18x % m/sec

= 5 mfsec

VL Special Rules

(1) More distance, more ime at same speed.
(n) More speed, less ime for the same distance.
(1) More speed, more distance in the same time.

(iv) If the speed of an object is changed in the ratio @ : b, then
ratio of ime-taken to change in the ratio b : a

VIL Train Concepts

The time-taken by a train in passing a railway bridge or a
platform or a wunnel or a train at rest

m+n
=
Speed

where m = length of the train
n = length of the bridge/platform/tunnel/standing train

Length of the train
Difference of speed of two men x Product

of times
Dafference of the times

Time-taken by faster train to pass the slower train in the

.. m +m,
same direction = [_'r1 = 11]
X = &3

where m_ = length of the first train

m, = length of the second train
x, = speed of first train

x, = speed of second train
Time-taken by the trains in passing each other in opposite
m, + m,
A4 =4

direction =



Time-taken by the train to cross the man = e

x—y
where both are in the same direction and
m = Length of the tramn
x = Speed of the tramn and
v = Speed of the man
Time-taken by the train to cross the man running in the

m

opposite direction = I

Length of platform
hifference n iime

Length of train = ® Time-taken 1o

cross a stationary pole or man

VIIL Boat & stream concepls
(i) Upstream

If a person/swimmer, boat or ship moves against the
stream i.e. in the direction opposite to that of the stream,
it is called upstream.

(i) Downstream

If a person/swimmer, boat or ship moves with the stream
i.e. along the direction of the stream it is called
downstream.

Suppose
x = Speed of a boat or a man in still water.
v = Speed of the stream or the current or the river.

IX. Boats and Stream Formulae

Speed of boat or man with the stream (downstream) =
Downrate=x+y

Speed of boat or man against the stream (upstream) =
Uprate=x=v

1
Speed of boat =x = = (Down Rate + Up Rate)

1
Speed of stream =y = 2 {Down Rate = Up Rate)

If a body covers a distance at the rate of x and another
equal distance at the rate of v, then

2xy
Average speed = e
If a1 man changes his speed in the ratio of u : v, then the
ratio of the time-taken to cover the same distance is v : i

A man can rows certamn downstream in A hours and
returns the same distance upstream in f, hours. Then

"1

s-]:rcndnf&tmamisﬂ[f = ]Iuw'hr

2~

A man can rows a boat in still water at Z km/hr. In a
stream flowing at S km/hr if takes him r hours torow to a

point and come back, then

X

Example 1 :

Example 3 :

Solution (A) : Speed =

:, 32
7 +=
distance between the two puinl:-‘.:f[ 2z ]

A person can rows a boat u, km upstream and 4,

downsiream in §, hours. Also he can row i, km upstream
and d, downstream in 7, hours. Then his

ud, —u,d
< o : z td, —1,d,
wd, —u,d

d downstream speed =
= iy =1,

Precautions

In a gquestion, unit of all given quantities (speed or
distance) will be in the same manner i.e. either in km/hr
(speed) and km (distance) or in m/sec. (speed) or m
(distance).

Sometimes we have to change unit of given quantities
according to need of question. It should be remembered.

If a coach moves at the rate of 2 km per hour, what
15 i1s spead in metres per second 7

(A) 259.2 m/s (B) 2592 m/fs

(C) 20 mfs (D) 25 m/fs

5
Solution (C) : 72 km per hour =72 x 77 = 20 m/sec.

18
A train passes a signal post in 6 seconds moving at
the rate of 90 kivhr. The length of the train is—
(A) 120 metres (B) 150 metres
(C) 200 metres (D) 100 metres

Solution (B) : Speed of train = 90 kmv/hour

5
=['HJK-|§ m/s=25m/sec

Length of train = Time x Speed = 6 x 25 = |50
metres

A train 60 metres long takes 30 seconds in crossing

a tunnel 440 metres long. The speed of the train
I5—

(A) 60 km/hr
(C) 97 kmv/hr

(B) 46 km/hr
(D) 65 km/hr

m+n (4404 60) metres
time 30 seconds

where m = length of the train, n = length of the

tunnel
500 500 18
Spned=ﬁmf5= Ex? kmv/hr
= 60 kmv/hr.

Two trains 130 metres and 80 metres long are munning
in opposite direction. are at the rate of 75 km/hr and
another are at the rate of 33 kmv/hr. From the moment
they meet. they will cross each other in—

(A) 10 sec (B) 9 sec

(C) 8 sec (D) 7 sec



1.

3.

Solution (D) : Relative speed of trains = (75 + 33) kmvhr

5
= 108 x = = 30 m/s.
18

IFI!'!'JII,.

Time =
X X X,

A 150 m long train crosses a mile-stone in

15 s and a train of same length coming
from opposite direction in 12 5, The speed
of other train is :

(A) 36 kmvh (B) 54 kmvh
(Cy 50 Kmvh (D) 45 knv'h
A worker may claim ¥ 1.5 for each km

which he travels by taxi and 50 paise for
each km he drives his own car, If in one
week he claimed T 50 for ravelling 80 km,
how many kms did he travel by axi 7
(A) 20 km i{B) 14 km

{C) 12km (D) 10 km

A man rows upstream a distance of 9 km
or downstream a distance of 18 km taking
3 hours ¢ach time. The speed of the boat
in still water is :

1 I
(A) ?;L-m'h (B) ﬁ; kmv/h

| |
(C) 5= kmih (D) 4= km/h
A man can row 30 km upstream and 44
km downstream in 10 hours. He can also
row 40 km upstream and 55 km
downstream in 13 hours. Find the rate of

curment.

(A) 3 km/h (B) 2km/h
(C) 4 kmvh (D) 5 km/h
Two trains travel in opposite directions

at 36 km/h and 45 kmvh respectively. A
man sitting in slower train passes the

faster train in 8 seconds. The length of the
faster traim is :

(A) B0 m (B) 120 m
(C) 160 m (D) 180 m
A train 110 metres long is running with a

speed of 60 km/h. In what time wall it
pass a-man who 15 running at 6 kmv/h in
the direction opposite to that of train 7

(A) 3s (B) 6s
(C) 7s (D) 10s
A boat travels up stream from B to A and

downstream from A to B in 3 h. If the
speed of the boat in still water is 9 km/h
and the speed of the current 15 3 kmv/h. the
distance between A and B is :

(A) 9km (B) 10 km

(C) 11 km (D) 12 km

because of opposite directions

Important Questions

8.

9.

10.

1.

11

13.

14.

A steamer moves with a spead of 4.5 km/
h in stll water (o a certain upstream point
and comes back to the siarming point in a
nver which flows at 1.5 kmvh. The average
spead of sieamer for the total journey is :
(A) 12 km/h (B) 9 kmv/h

(C) 6 kmv/h (D) 4 kmv/h

A train covers a distance of 10kmin 12min
If its speed is decreased by 5 kmvh, what is
the tume taken by the train 1o cover the
same distance 7

(A) 14min 33s  (B) 13 min 33s

(C) 13min20s (D) 15 min 205

A train is moving al a speed of 132 km/h.
If the length of the train is 110 m. how
long will it take o cross a railway platform
165 m long ?

(A) 6.0s By 75s
(C) 70s (D)BS s
Speed of a boat in stll water is 9 kmvh and

the speed of the stream is 1.5 kmv/h. A
man rows (o a place at a distance of 105
km and comes back 1o the starting point.
What will be the total time taken by him 7

(A) I6h By I8h
(C) 24h (D)28h
|
:\.nuncnnmw?; kmv'h in still water and

finds that ittakes him thnce as much time
to row up than as (o row down the same
distance in the river. The speed of the

current 1S :

1 1

(A) 3'5kmdh (B) 3;|;m.rh
2 1

(C) 4-3'1-mrh (D) 4‘3'In;mfh

The speed of a boat in stull water 1= 10
knvh. If it can travel 26 km downsiream
and 14 km upstream in the same time. the
speed of the stream i1s :

{A) 2 kmvh (B) 2.5 km/h
(C) 3 km/h (D) 4 km/h
A man travelled from a poant A to B at the

rate of 25 kmh and walked back at the
rate of 4 km/h. If the whole journey took
5 h4% min, the distance between A and B
is:

15,

16.

17.

I8,

19.

21.

where m and m, are their lengths
and x +x,= Relative speed

130 + 80
30

Time = =T s8¢

{A) 30 km (B) 24 km
(C)y 20 km (D) 516 km
A train travelling at a uniform speed clears

a platform 200 m long in 10 s and passes
a telegraph post in 3 . The speed of the
lrain as :

(A) 36 km/h (B) 39 kmv/h

(C) 144 knv'h (D) 78 kmv/h

Twio trains, of same length , are ranning in
parallel racks in opposite directions with
spead 65 kmvh and 85 kmv/h respectively.
Thiy cross éach other in 68, The length of
each train is

(A) 100 m (B) 115m

(C) 125 m (D) 150 m

A train 15 moving atl a speed of B0 kmvh
and covers a certan distance in 4.5 h. The
speed of the train 1o cover the same
distance in 4 his :

(A) 70 km/h (B) 85 km/h
(C) 90 km/h (D) 100 kmv/h
A car covers a centain distance going at a

speed of 60 knvh and returns 1o the
starting point at a speed of 40 km/h. The

average speed for the whole journey is :

(A) 48 km/h (B} 50 km/h
(C) 45 km/h (D) 40 km/h
The speed of a bus is 72 km/h. The

distance covered by the bus in 5515 :

(A) S0m (B) 745 m
(C) 100 m (D) 60 m
Two men start together to walk a certain

distance. one at 4 kmvh and another at 3
km/h. The former arnives half an hour
before the later. Find the distance.

{A) 6 km (B) 9km
(C) 8 km (D) 7 km
A car covers a certain distance going at a

speed of 60 km/h and returns to the start-
ing point at a speed of 40 km/h. The aver-
age speed for the whole journey is :

(A) 48 km/h (B} 50 km/h

(C) 45 km/h (D) 40 km/h

The speed of a stream is 3 km/h and the
speed of a man in sull water 15 5 km/h.
The time taken by the man to swim 26
km downstream is :

1 2
5= 8=
(A} 5“ (B} 3 h

1
(C) 33|1 (D) 13 h



23, The speed of a train going from Nagpur to
Allahabad is 100 kmvh. While its speed is
150 km/h, when coming back from
Allahabad to Nagpur. Then, the average
speed during the whole joumney is :
(A) 135 knv'h (B) 120 km/h
(C) 125 knv'h (D) 140 kmv'h

1
24. A person can row 75 knvh in still water

and he finds that it takes him wice as

long o row up as to row down the nver.
The speed of the stream is :

(A) 2 km/h (B) 3 km/h
| 1
() 3; knmvh (D) 3; kmvh

25. A ship i1s moving at a speed of 30 km/h.
To know the depth of the ocean beneath
it. It sends a radiowave which ravels at a
spead 200 m/s. The ship receives the
signal after it has moved 300 m. The depth
of the ocean s :

1||| 3
(A) % km  (B) 12km
(C) +f6 km (D) 8 km

26. With average speed of 40 knmvh, a train
reaches its destination in time. If it goes
with an average speed of 35 knvh, it is
late by 15 min. The total journey is :
(A) 30 km (B) 40 km
(Ch 70 km (D) 80 km

7. A train running at 36 kmvh crosses a pole
in 25 s. Length of the train is :

(A) 250m (B) 300 m
(C) 225 m (D) 275 m

28, A bus can complete a journey in 6 h, if it
travels a 60 knvh. At what speed (knvh)
the bus must travel in order to complete

the journey in 9 h ?
(A) 60 (B) 40
(C) 30 (D) 35

29. A man can row 6 knvh in still water. If the
speed of the current is 2 kmv/h., it takes 3 h
more in upstream than in the downstream
for the same distance. The distance is :
(A) 30 km (B) 24 km
(C) 20 km (D) 32 km

30. A student goes to school at the rate of

1
Eil-unfhandmaﬂusﬁmin_lma_ If he

travels at the speed of 3 kmvh, he is 10
min early. The distance (in km) between
the school and s house 1s :

(A) 3 (B) 4

(C) 3 (D) 1

6
31. Walking ;l:hni’hisus:.ﬂlﬁpeed,anmis
12 min oo late. The usual time taken by
him o cover that distance 1s :
(A) 1h (B) 1 h 12 min
(C) 1h 15 min (D) 1 h 20 min

SOLUTIONS

1. (B)

150+ 150

Secondcase, ——— =12
Cast. e+ *

x = speed of other
train

Where,
= 00 =12x+ 120

= 1=E=l5nﬂ'ﬁ

18
s Required speed = 15 x "5"
= 54 km/h
2. (D) Let, x and (80 — x) km are the distance
covered by travelling by taxi and car
respectively.
According 1o the question,
155 + 0.5ED - x) = 50
1.5x +0.50 x 80 = 0.50x = 50

x + 40 =50
x= 10 km
3. (D) Let, the speed of boat in still water
be x km and speed of current be v km.
According to the condition,
2 3
x4y=73 =
x+y=3 A1)
and x=y=6 i)

By solving Eqs. (i) and (i), we get
=9, x=45 km
So.the speed of boat in still water
=45 km/n
4. (A) Let. x be the speed of boat in still
water and vy be the speed of cumrent.

According o question.
30 i 44 :
=y X+¥ = 10 L)) x4
40 & 55 "
=y Xty =13 Au)]x3
On subtracting

176—-165

x+y =H-3

= r+y =11
-}
Put the value of x + v in Eq. (1), we
have
x—=y =5 _(iv)
From Eq. (1) — Eq. (iv}), we have
2y =6
or y=3
Speed of current = 3 knvh
3. (D) The relative speed of the train

5
= (36 +45) = I_E

= 22 5 m/s ime
So, the length of fast train
= speed x nme
=25xE
= 180 m
6. (B) According to the question,
Length of the train = 1 10m

60x 5 2
Speed = ——— m/fs = 16= mys
18 3
3
Speed of man = 6 x Emﬁ.-
2
=17 mfs

3

2 .2
Relative Speed = 165 + 15

3 3
1
= 183
Required time = 'E?
18=
3
110x3
= T =6Hhs
7. (D) Speed of boat= x =9 km/h
Speed of stream of river
=y=3km/h
Speed of boat in downstream
=9+ 3=12kmh
Speed of boat in upstream
=9=3=6kmh
Time taken by boat in upstream and
downstream
=L +0L,= 3h
Let the distance covered by boat
=D

1 1
L +i,=D E+_ﬁ

[l+1)
=% 1 =D 12
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3
1
e D =12
8. (D) Speed of steamer= 4.5 ki
Speed of stream = 1.5 kmv/h
Speed of steamer in upstream
=45-135
=3ikmh=YV,
Speed of steamer in downstream
=45+135
=bkmh=V,

=¥

>E"

2V, V
il i &
Average speed = Vi+ Vs

Fx3nh
I+6

36
9
= 4 kmv/h

10
9. (C) Speed of the train = FH 60 knvh

= 30 kmvh
New speed of the train
= (50 = 5) km/h
=45 km/h
Distance = 10 km
10

Required time = Tl 60 min

40
T min

1
13= mi
3 min

=13min20s
10. (B) Speed of the train = 132 knvh
5

=]31.Rﬁ|:f5

110

=3

110+ 165
110/3

275
= 110/3

Required time =

2isx3
= = g

110

Speed upsiream = (9 - 1.5) kmv/h
= 7.5 kmvh
Speed downstream= (9 + 1.5) kmvh
= 105 km/h
105 105
Required time =E+E
=14+ 10=24h

11. (C)

12. (C) Suppose speed of the current
= x kmi'h

e, (5+5) <3x(3-2)
—_—tr| = _—
L3 3

28+ 3x 28-3x
— 3 = Ix

3
2B+ 3x
= =(28-3x)
=3 R+ ir=81 —9x
=5 1?x =56
36
=3 .l.'l12
i4 2
= J=?Id‘ihﬂh
13. (C) Suppose speed of the carrent
=x km'h
26 14
KR, 10+x - 10-x
(% Speed of the boat = 10 knv/h)
= 260 - 2on = 140 + 14x
— dx = 120
= v=12 = 3 ko
14. (C) Suppose distance between A and B
=xkm
XX 48
Then, %3%% =%
dx+25x E
o 00 - 5
»:
= 00 - 5
100
= 1=T='."Il'lkm

15. (C) Suppose length of train=xm

x+200 «x
0 -5
=3 e=x+ 200
= x=200m
. Speed of the train
200
=—5"mfs
=40 mfs
=4ﬂxgm‘m
= 144 kmv'h
16. (C) Let, length of each train be x m.
5 x+x
Than_[ﬁ5+35]xﬁ e

130x5x6
T
— 2x= 250
= r=125m

17. (C) Distance covered by the train in 4.5 m
= 80 x 45 km = 360 km
Mow, 1o cover this distance is 4 h, the
speed of the train
360
= T = Of) kmvh
18. (A) Let the distance covered from one
side =x km
£
The time taken with 60 knvh = &0
X

The time taken with 40 knvh = E

Total distance
Now, Average speed = 00 aken

X+JX
A A
e

60 40

X
40y + 6y
2400 x

2 x 2400
100x
= 48 kmv/h
19. (C) Speed of bus in m/s

5
= T2x— =2
T 20 mfs

s Distance travelled in 5 s
= 20 x 5 (speed x ime)
= 100 m
20. (A) Let the distance = x km
By given condition.

Pt | =

y x=6km
21. (A) Let the distance covered from one
side = x km

The time taken with 60 km/h =

Z|=

The time taken with 40 km/h =

=



Now, Average speed

Total Distance
Total Time taken

i+x 2x
40x +6lx
2400 x

X X

e e s

60 40

2x x 2400
T 100x
=48 kmvh

Speed of stream =3 km/h
Speed of man in still water = 5 kmvh
Now, Speed of man downstream

=(3 +5)=8 kmv/h

s Time taken to travel 26 km

26
downstream = Iy

22, (C)

13 !

= T = JE h
23. (B) Let the distance from Nagpur o
Allahabad = x km
MNow, time taken to travel from
Nagpur to Allahabad
b 12 h
100
Also, time taken to travel from
Allahabad o Nagpur
Fi .
= 150
- Average spead
Total Distance travelled
- Total Time taken
Lo ETE
e
100 150
2y 2x % 300
= x+2x T 5y
300
= 120 kmvh

24. (C) Let speed of stream be x km/h
and covered distance be y km.
Then, according to the question,

75 - o)

= 15-2x=T7T5+x

Icr=75
55
= 3 =E= Ekml‘h

25. (A) Let, the depth of ocean = h km
Speed of ship = 30 kmvh
30x5
T 18

s

25
3

s () 7] —
A 0 B

6 km

Time aken o cover S0 m at the

5
speadnl'?rnlfs

= Kl %

300
25
3
Distance coverad by radowave in 60 s

= 200 x 60

= 12000 mor 12 km
In A OCB. OC? = CB? - OB?

™

n 'y

= OC= ‘ﬁ':'-_[z]
_5J5
T4

= 5.9 {approx)
which is equal 1o l;‘EI::m

-

26. (C) Let the total journey = x km.
According to question,

X e
3 - 60
x _1
4 280 T 4
280
5is e =
4
= 70 km

27. (A) Speed of train in metrefsecond
5
=H ]
*18 10 m/s

Time taken to cross a pole= 25 s

Now, length of train

= Speed of train x time taken io cross
the pole

=10x25=250m

28. (B) Speed of bus = 60 km/h
Time taken = Gh
-. Distance covered= Speed of Bos
x Time taken

=6l x 6 =360 km

Now, Speed of bus to cover the same

distance in 9 h

Distance covered

Time taken

Speed of bus =

360
o Rl

29. (B) A man speed in downstream
= (6 + 2) km/h = 8 knvh
A man speed in upsiream
= (6= 2) kmvh = 4 kmv'h
Let required distance = x km.
According 1o the given condition,

Tl

= -_—

24
=4 r=24km
30. (B) Let the distance between school and
his house = x km
According to the given condition,

i+ 10
6l

U
|
I
I

i

L* ]
b
wle 2|z

=¥ e =

|

= x =4km
31. (B) Since, speed and time are inversely

proportional to each other.
According to the given condition,

6 ;
ustal t.ime-;x usual time= 12

1
Exusunltime: 12

= usual time = 72 min
=1h 12 min
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1. Geometrical Terms

Point—A point is an exact position or location on a plane
surface.
Flat shapes— In geometry, a plane 1s a flat, iwo-dimensional
surface. Plane means flat or a flat surface. They are flat,
having only two dimensions- length and width. Example—
book, money, glass, kite, postcard, cricket ground, etc.
Curved shapes— Objects having the shapes of sphere or
unplained surface of a cylinder have curved surfaces. The
surface of a football, cricket ball, round bottle, orange, grapes,
mango etc. are curved surfaces.
2. shapes— Figures with two dimensions are called 2-D
shapes. Example, triangle, square, rectangle, etc.
Solid or 3-D shapes— Figures with two dimensions are called
3-D shapes. Example, Cube, Cuboid, Cylinder, Cone, Sphere,
Pyramid etc. These shapes consist of faces, edges, and
vertices.
Line Segment=A line segment is a part of a line with a
certain distance. In the figure given below, A and B are the
two points of the line segment. The length of the line segment
is shown by the symbol .

scm

A AB=5cm B
Ray=If a line segment extends in one direction, the obtained

figure is called a ray. It is shown by the symbol AB. A is
called initial point. It has no definite length.

A v B
Line=If a line segment extends in both directions, the
obtained figure is called a line. It is shown by the symbol

“>
| . Line has no end points as well as no fixed length. A line
consists of infinite points.

-
AB

A B
Parallel Lines—If two or more lines are always on equi-
distance. They never intersect each other. It 1s shown by the

symbol 4 |".

— |
Il

I]|m |
Intersecting Lines—If two lines having a common point,
then they are known as intersenting lines. In the given
figure, 'F is the intersecting point.

Geometry

A C
Intersecting
P poinl
D B

Perpendicular Lines—I{ two lines intersect each other at

90%are called perpendicular lines. It 1s shown by the symbol
= o
L In the given figure, | & and 3&rintersect each other at O

i ) e
point, perpendicularly. So, | SLlege,

Concurrent Lines=If three or more lines pass through a
point, then they are called concurrent lines. The intersecting

point is called concurrent point.
A E N
Concurrent Point
C D
M F B
= = e o

In the given figure, | =6 9% rt and e pass through a
point O. So, these are concurrent lines.
Transversal Line=If two or more parallel lines are intersected
by another line, then this line is called transversal line. In the
—
given figure, line ¥ is a transversal line.
M

A+ /‘ B
Cw / * [
/

N
Curve—A curved line or just curve is a line which is not
straight. Ideally. a curve needs to be continuous and smooth.

Plane Curve=If all the points of a curve are on a plane
surface, then it 1s called Plane curve, otherwise non-plane

CUrvic.

Simple Curve—A curve without intersecting its path is called

simple curve, otherwise non-simple curve.
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Open Curve— A curve with two end points does not form a
closed circunt, called open curve. Otherwise, it 1s called closed

'8 80

(Open Curve) (Closed Curve)

An angle 1s a higure consisting of two rays with end points. It 1s
shown by the symbol £ .

Sexagesimal System—
1 right angle = 90° =90 degree
1* = 60 = 60 minutes
I' = 60" = 60 seconds
2.1 Types of Angles
Acute Angle= An angle between 0° and 90° is called
acute angle. Example=10°, 25°, 30°, 50°......etc.

or 0<B<9%° [ where 0 is an angle ]
A

0 i » B
ZAOB = 30*

Right Angle— Angle of 90° is called nght angle. It
means, 8=90°,

A
90°
B

£ AOB =90°
Obtuse Angle— An angle between 90° and 1807 is called

obtuse angle. Example= 110°, 125°, 130°, 175°.....etc.

or W <0< 180° [ where 0 is an angle ]
A

Y, 120*
0 B

LADB = 120*
Straight Angle— Angle of 90° is called straight angle. It
means, 8= 180°
180*

A O *H
ZA0B = 180°

Reflex Angle—An angle between 180° and 360° is called
reflex angle. Example— 190°, 225° 330°, 275%, .. etc.

or 180 <8< 360° [ where © is an angle ]

210°
0

' A
o« ZAOB=210°
B

Complete Angle—Angle of 3607 is called complete angle.
It means, @ = 360°. It represents a circle.
360° A
O

i

ZAOB = 360°
Adjacent Angles—Two angles are called adjacent angles
when they have a common vertex and a common side
{or, arm). In the given higure, ZAOC and ZCOB have a

—F
common vertex O, Iis common arm is2® |, So, ZAQC

and £COB are adjacent angles.
A

L

0 P +B
Yertically Opposite Angle=If two lines AB and CD
intersects at a poimt O, then the pair of £ZAOC and
ZBOD or the pair of ZAOD and £BOC are called
vertically opposite angles. Here,
ZAOD=BOC=
ﬁﬂ(ﬂ:-ﬁ'ﬂtnlﬂzﬂ.

There is always the same vertex of vertically opposite angles.

Angles of Linear Pair— Two angles are called to form a
lincar pair of angles. if they are adjacent angles. The sum

of such angles is 180°,
C

P A«
A 0 »
Here ac+ f= 180°
Complementary Angles—Two angles are called
complementary angles, if their sum is 90°. Example, if
o + B = 90° then angles o and B are said to be

complementray angles to each other.
Ay

D

B u+ﬂ-ﬂﬂ' E



Supplementary Angle—=Two angles are called
supplementary angles, if their sum 1s 180°. Example, 1f
a + f = 180° then angles « and B are said to be
supplementray angles to each other.

D

e
A4 [
0
o+ fi= 180°

2.2 Angles made by Traversal line
_}

Accoding to the hgure, traversal line B B intersects the parallel

— —
lines | & and @& at the points O and P. We have,

M
A I/L »B
10/3

5/6
BP/7

N
Corresponding angles—
In the given figure:
Llm L6
Li= L7
Ll= L5
L= L8
are called corresponding angles.
Alternate angles—
In the given figure .
Ld= £6
3= L5
2= LB
Ll= 27
are called altemnate angles.
Interior angles—
In the given figure: £4 and £5
Z3and £6
are called interior angles.
Exterior angles—
In the given figure : £1 and 22
L7 and £8
are called exterior angles.
Important points :
Each pair of corresponding angles are the same.
Each pair of alternate angles are the same.

The sum of interior angles on the same side of traversal is
180P.

C# * D)

L3+ Z6=180° and £4 + A5=180°
If two lines are the parallel to the third line, then all the three
lines will be parallel to each other.
Several points on a hne are called colinear points.
Omnly one hine can pass through the two poinis.
From a pomnt, uncountable lines can be drawn.

All the perpendiculars drawn at a line are parallel to each
other.

Intersection of three lines by two traversal lines—
As per given hgure, the lines AB, CD and EF are parallel to
each other. The traversal lines [ and m mtersect them, then

S
e

, 1z _o==
T Er =

If AC=CE, then BD=DF.

|-

3. Triangle

A closed figure consisting of three vertices, three sides and three
angles are called triangle. It is shown by the symbol A.

A

B . v

AB=BC=CA

In the above figure. we have
(i) Vertices—— A.B.C,

(i) Sides — |=rww=|s

(m) Angles — ZA, £B, £ZC

3.1 Types of Triangle on the Basis of Sides
Equilateral Triangle—All three sides of an equilateral

triangle are equal.
A

B ! C
AB=BC=CA
Isosceles Triangle—Any two sides of an isosceles
triangle are equal.

A

B C
AB=CA

Scalene Triangle—All three sides of an equilateral
tnangle are different.




B o i
AB=2BC 2CA
3.2 Types of Triangle on the Basis of Angles
Acute-angled Triangle—Each angle of the acute-angled
triangle is less than 90°.
A

EAC

LA <90° £B <9%°
and ZC <90°
Obtuse-angled Triangle—Any one angle of the obtuse-
angled triangle is greater than 90°,
A
<
B
and £B > 90°
Right-angled Triangle—Any one angle of the nghit-
angled triangle is of 90°,
A

B C
ZB = 90°
3.3 Properties of a Triangle

Base

The sum of interior angles of a tnangle is 180°.
ZA+ZB+ AC=180°

The sum of exterior angles of a tiangle is 360°.

o+ P+ y=360°
In a triangle, an exterior angle equals the sum of the two
mterior opposite angles.

a=sLB+2C

B=£A+.2C

T=LA+ 2B
The sum of any two sides of a trangle is always greater
than its third side.

a+b>c

b+rc>a
c+a>=hb

The difference of any two sides of a tnmangle 15 always
less than its third side.

a-b<e

b—c|l<a

c—a<h
In a inangle, the arm opposite to the largest angle 1s the

largest arm and the arm opposite to the smallest angle 1s
the smallest arm.

Penmeter of nangle AABC=({a+b+c).
Arcaof triangle AABC= J { -")( -&( -8

where, 5= +'+!-F
2
1 .
Arcaof AABC= > * base x height

Arca of equilateral triangle = "f (side)’

Pythagoras Theorem=In a nght-angled tmangle, the square
of the hypotenuse equals to the sum of the square of its
sides. Let A ABC is a nght angle triangle, where AC, AB
and BC be the hypotenuse, base and height respectively.
We have,

AC?= AB® +BC?

4. Quadrialateral

In a plane. a closed figure with four sides are called quadrilateral.
it is shown by the symbol

Characteristics of Quadrilateral-
Vertices — Four (A, B, C and D)

Sides —— Four (AB,BC,CD and DA)

Angle —— Four (ZA, £B, ZC and £D)
Opposite Angles —— Two (£A, ZC and £B. £D)

Diagonals —— Two ( |g and =)

Arca of quadrilateral = %xmﬂl +1,), AwEE

4.1 Types of Quadrilateral
Trapezium : A trapezium is a quadrilateral wherein one
pair of the opposite sides are parallel while the other
1sn’L. In the given figure, ABCD is a trapezium with the
height h.
D C

I

A B
Parallelogram : The parallelogram is a four-sided plane

rectilinear figure with opposite sides parallel. A
parallelogram 1s a simple object in 2D space having two
parallel sides. The opposite sides and the angles are
identical in parallelogram.

AB=CDand AD=BC

LA=Cand B = 2D




D C
A B
Rhombus : A rhombus 15 a quadnlateral with four

congruent sides. Congruents higures are identical in
size, shape and measure. The diagonals of a rhombus

intersect each other at nght angles.
AB = BC = CD = DA and AC LBD
D C

%
O\

A B
Rectangle : A quadrilateral whose opposite sides are
equal and each interior angle is 90°.
(i) ZA=£B= £LC=LD=%"

(ii) AB =CD and AD =BC

D C
m L
-I i

A B

Square : A rectangle with four equal sides is called
square. The diagonals of a square are alsp equal.

(i) T===m=gm=a

(ii) ZA= £LB= LC= D=9

(i) AC LBD
D C
A B

Convex : A quadrilateral whose cach interior angle is
less than 1807 is called convex quadrilateral.
A

Concave : A quadrilateral whose one intenior angle 1s
greater than 180° is called concave quadrilateral. In the
figure shown below, £BDC > 130°.

A

Cyclic Quadrilateral—A quadrilateral whose all vertices
are on the circumference of a circle 15 called cychc
quadnlateral.

D C
1) ZA+C=I180F
n) LB+LD=180°

Important Points :

The sum of all the intenior angles of a quadnlateral is 360°,
In a parallelogram, opposite sides and opposite angles are
equal.

In a parallelogram, the diagonals bisect each other.

The diagonals of a rectangle are equal and bisect each
other.

The diagonals of a thombus intersect each other at right
angles.

The diagonals of a square are equal and intersect each
other at right angles.

The sum of all the extenior angles of a quadnilateral is 360°,
In parallelogram, the bisector of two adjacent angles intersect
at ight angles. Here, ZAOB = 9%0°

D C

A B
A parallelogram formed inside a circle is a rectangle.
A parallelogram outside a circle is a rhombus.

A rectangle is formed inside the circle, then the diagonal of
the rectangle is diameter of the circle.

All rectangles are parallelograms but vice-versa is not true.
Sum of interior angles formed between the parallel lines of
a rhombus is 180°.

/ / |
D C
LA+ LB =B+ A0 =20+ £D

=D+ ZA=180°
All rhonbus figures are parallelograms but vice-versa is
not true.
The area of a rectangle and a parallelogram formed between
the same base and a pair of the same parallel lines is the

ST,




The area of a rectangle formed between the same base and =~ 5.2 Properties of Circle

a pair of the same parallel lines 1s 2 imes the area of tnangle Angle in a semi-circle is a right angle, i.e. 90°. In other
formed on the same base. words, Angle subtended by a diameter/semi-circle on
e L S any point of circle is 90°.

The perpendicular bisector of a chord passes through
the center of the circle. In other words, The perpendicular

3 ‘ from the center to the chord bisects the chord.

A B The opposite angles of a cyclic quadrilateral add to 180,
ar (] ABCD) =2 x ar(APAB) B y ?

Perimeter of Different Shapes—
Pernimeter of gudnlateral = sum of four sides
Perimeter of rectangle = 2 (Length x Breadth)
Perimeter of square = Penmeter of rhombus =4 x side
Perimeter of parallelogram ABCD = 2{AB + BC)

Tangents to the circle from a point have the same length.
Equal chords are equidistance from the center and vice
Versa.

Eqgual arcs subtend equal angles and vice versa.

Any three non-colinear points lie on a unigque circle.
Angle at center 1s twice angle at circumference of the

Perimeter of trapezium ABCD =(AB + BC + CD + DA) circle.

e An inscribed angle is an angle where its vertex is a point
on the circumferenceofthe cirleand s sides are chord
A circle is the locus of all points equidistant from a central point. of the circle that passes through the vertex. So, All
A distance around the circle is called circumference of the circle. inscribed angles to a common chord are equal to each
A circle is a round shaped figure that has no comers or edges. other.

/,.-r-""_‘“*-\ An angle of large circle sector is an acute angle and an
“;f \,El angle of smaller circle sector is an obtuse angle.
1|' ]g’ The alternate segment theorem (also known as the
L

tangent=chord theorem) states that in any circle, the
angle between a chord and a tangent through one of the
end points of the chord is equal to the angle in the

- B N alternate segment.

s sl s
Arc=A curved line that is part of the circumference of a . 5

< . . AR BC.CD etc - A polygon is a plane figure that is described by a finite number of

Contee—Cente . point ha s cquidisan from sl he ST ine scgments connected to form a closed polygonl
: ; hai lygonal circuit. A pol ith | sides is called

points lie on the circle. The point O is center of the circle. RO s e P RS S e s

I: | :
Chord—A line segment within a circle that touches 2 B om o
points on the circle. FE and AC are the two chords. A Classification of Polygons

chord divides the circle into two circle sectors. No. of sides (n) Figure name
Diameter=The longest distance from one end of a circle
to the other. It is the longest chord of the circle. It is twice 3 Triangle

the radius of the circle.
Diameter = 2 x Radius

Radius Sector—An area covered by an arc between any 4 Quadrilateral
two radii is called radius sector. In the figure, OBC is a

radius sector.

Semi-circle—A semi-circle i1s half of a circle, formed by 5 Pentagon

cutting a whole circle along a line segment passing
through the center of the circle. This line segment is
called the diameter of the circle. Area of semi-circle is half
of the area of the circle. In the figure, ABC is a semi-circle. 6 Hexagon
Secant Line—A line intersecting the circumference of
the circle at any two points 15 called secant hine of the
circle. In the higure, GD 1s a secant line. 7 Seplagon
Tangent Line—A line touches the circumference of the
circle at a point. this line 1s called tangent line. Dhistance
between the center and the tangent line of the circle 1s q Octagon
called perpendicular. In the higure, MBN 1s a tangent line.

OoooOrg



Important Questions

1. In the figure, £ZB=T70°, LC=60F. Eis
the mid-point of BC and F is the mad-
point of AB. Then find the value of
ZFEB. (NCERT)

(A) 407
(C)y 70°

(B) a0®

(D) 50°

2. Inthe figure, LPQR=70°, LZQPR =24
then find ZPRS.

¥
0 14 g
(A) 110" iB) 94*
{C) 55° Dy 1

A In figure, IT AB = BC and ZABC = 9",
find £BCD.

A
B O L
\)\D
(A) 135° (B) 150°
(C) 120° (D) 210°

4. How many triangles are there ?

(NCERT)

{A) 5 (B) 4
(C) 3 (D) 6
5. Two sides of a isosceles triangle are
always—
{A) Decrease

(B) Increase

1.

10.

12

(C) Equal

(D) Enther decrease or increase

The sides of a inangle are 8 cm, 17 cm
and 15 cm. It is called— (NCERT)
(A) Equilateral mangle

(B) Isosceles mmangle

(C) Obtuse angled tnangle

(D) Right angled tnangle

In figure, of AB = BC and < BAC = 80°,
find £ACD.

A

B C D
{A) 130° (B) 150°
(C)y 120° Dy 210°

If a side of an equilateral wmangle

increases, then find the exterior angle.
(NCERT)

(A) 60° (B) 90°

(C) 120° (D) 180°

Find the expression for the number of

diagonals drawn from the vertices of a

polygon of “n’ sides.

(A) 2n+ 1 iByn=2

{C) Sn+2 (Dyn=3

Find the sum of interior angles of a

square.
(A) 180° (B) 360°
(Cy 270® (D) None of these

Which of the following is true 7

(A) A square 15 a special type of a
rectangle

(B) A rectangle 15 a special type of a
square.

(C) Each ray 1s a segmeni.

(D) Straight line angle is of 90°

In figure. ABICD. Find £x

E
C = D
0 X
A = = B
(A) BT° (B) 267"

(C) 93° (D) Mone of these

13. What will be the complementary angle
of 55° 7
(A) 180°
(C) 125°

(B) 907

(D) 35°

14. In figure, two parallel lines are cut by an
oblique ling. Find the aliernate angles.

(NCERT)

(A) (L, 8)and (2, 7)
(B) (1, 2)and (7, B)
(C) (2,6)and (1, 3)
(D) (1, 5)and (7, 3)
15, It two complementary angles are in the
ratio of 2 : 3, then find the angles.
(A) 25° 65° (B) l08%, 72°
(C) 36°, 54° (D) 407, 60°
16. In figure, if [l m, then find x, (NCERT)

T I

£

m

(B) 80"
(D) 1407

17. In a right angled triangle, the product of
two sides equals to the half of square of
hypotenuse. Find the acute angle.

(A) 15° (B) 30°
(C) 45° (D) 60°

18. In figure of triangle ABC, find ZABD.

(A) 60°
(C) 40

A

B C
(A) 57 (B) 61
(C) 71 (D) 8O

19. A polygon has 30 sides and 12 faces. Find
the number of vertices of the polygan.

(A) 20 (B) 24
(C) 12 (D) 15



20.

21.

How many symmetrical lines are there in

a parallelogram ?
(A) 2 iB) 4
(C) 3 (D) None of these

ABCD is a rhombus. It ZACB = 30°,

hnd £ZADB. INCERT)
(A) 30° (B) 120°
(C) 60° D) 45°

Vertices of a quadnlateral ABCD are on
the circumference of a circle. If AB is the
diameter of the circle and ZADC = 130°,
find £BAC.

(A) 507 iB) 40°
(C) 30° (D) 200
The angles of a quadnlateral are in the
ratio of 2 : 3 : 5 : 8. Find the sum of

supplementary angle of its largest angle
and complementary angle of its smallest

angle,

(A) 707 (B) BO®

(C)y 50° (D) 60°

Each intenor angle of a regular polygon is
156° Find the number ol sides of a

polygon, (NCERT)
(A) 15 (B) 12
(C) 10 (D) 8

If sides of a regular polygon are 'n’, then
find its symmetrical lines.

L 2
(A) 3 (B) w

(C) 2n (D) m

The sum of all interior angles of a
polygon is 144®. Find the number of
sides of the polygon.

(A) 9 (B) 10

(C) 12 (D)8

A straight line intersecting on Iwo points
of a circle is called—

(A) Tangent (B) Secant
(C) Chord (D) Segment

Find the value of angle o in the following
figure. (0 is the centre).

29, In the given figure, If ZOAB =407, find

£ ACB. (NCERT)
(A) 30° (B) 40°
(C) 60° (D) 70°
30. In the given figure, O is the centre. Find
L0CB (NCERT)
A
,
(A) 10° (B) 20°
(C) 30° (D) 40°

3l. Which of the following figure is nol a two
dimensional figure 7

(A) (B)

32. Which of the following is define as open

curve 7
o[ wE
{C) (D)

33 The sum of numbers shown on the
opposite faces in a dice is 7. Which of the

following options would be similar 7
10 2]
3 351
(A) |2 (B |1
14]5 [4]6
&3 3
12]1]5] lef1]5]
) |4 (Dy |4]
6 2

34, Find the sum of 4 and two-third right

angles.
(A) 420¢ (B) 400°
(C)y 300° (D) 310°

SOLUTIONS

1. (B)"" E and F are the mid-points of BC
and AB.
: EF Il AC
=3 £FEB = £ZACB = 60F

604
A C

2. (B) As per figure,
ZPRS = ZPQR + ZQPR
=707 + 24° = 94°
3. (A} In A ABC,
£B =90° and AB = BC

a0
ZA =/C= e = 45°

ZBCD + £LBCA = 180°
=4 LZBCD = 180" - £ZBCA
= | 80" — 45" = |35°

4. (A) Numbers of triangles = 5
5. (C) Any two sides of an isosceles
triangle are always equal.
6 (D) 17°=289
157 + 87 = 225 + 64 = 289
1T =15 + 8
= It is a right angled tnangle.
1. (A} AB=AC
= LB=.LC
£ZBAC + £B + £C = 180°
B0+ £ZB + ZB = 180°
B0 + 2./B = 180"
2.8 = 180° = B0® = 100°
£B = 50°
. ZACD = ZBAC + £B
= 80" + 50° = 130°

B. (C) Let, BC is exended upto the point D
which makes an exterior angle
ZACD with the side AC. In AABC,

IR




180
A= "B=T"= T = 6

exterior ZACD = 180 — 2C
= 180 — 60 = 120°
9, (Dyn-3 10.(B)360° 1L (A)

11, (C) Draw a line PQ) paralle] to the lines
AB and CD through the point 0. We

have,
E
C i
§ga
I
P 3 1]
&
A 2 B

Zx* = EOF = 55° + 38° = 93*

13. (D) 90 - 55" = 35°

14, (A) (1,8) and (2,7)

15. (C) Sum of complementary angles = %°
and ratio between angles =2 : 3

2
Istangle = E:W:Sﬁ'

2nd angle =90 - 36 =54°
16. (C) According to the guestion,
x # 60 + 80 = 180 (Linear pair)

= x= 180 - 140 = 40"
17. (C)Let AB=x, BC=yvand AC=:
A
. X
Z v
According to the question,
ok
Xy ==
2
= Sy L)
Pythagorous theorem,
2=y i)

From eq. (1) and (ii),
Xy =2y
= x4y -2ay =0
(x—v) =0orx—y=0

X =y

Ul

= LA=C= = 45°

2
18. (A) In ABCD.
LBCD = 180° - (18° + 1197)
= I80°F = 137° = 43°
S In AABD,
ZBDA = 180° - 119* = 61°

-~ ZABD = 180° - 61° = 62° = 57°

19. (A)Let V be the number of vertices, F be
the number of faces and E be the

number of sides.
SY+F-E=2 {As per rale)
= V=2_-F+E
V=2-12+30=20
20, (A)2

21. {(C)
]
" Diagonals of a rhombus intersect
éach other at a perpendicular.
s LBOD=9%¢
ACIBD
=5 Z0BD = £FACE = 30°
In ABOD,
LBOD + £OBD + ZBDO = 180°
ZBDO = 180 = (90 + 30)
s ZADB = £BDO = 60°

"' ZABCD s a cyclic quadnlateral.
A LZABC = 180 = ZADC
ZABC = 180 = 130 = 50*
" AB is the diameter of circle.
SEBAC + ZACB + ZABC = 180*
ZBAC = 180D = { ZACB + ZABC)

ZBAC = 180 = (90 + 500
ZBAC = 4r

23, (A) Ratio=2:3:5:8
2
Smallest angle =‘|:3*x3ﬂﬂ‘=-i-ﬂ"
Largest angle = 8 x 20° = 160°
According to the guestion,
Sum = (90 - 40) + (180 - 160)
=50 + 20

=70°
24. (A) Sum of the interior angles of a regular
polygon = (2n — 4) x 90°
According to the guestion,
(2n-4)x9°= 156" xn
= 180 n-360= 156n

= 24n = 360
I
o el T e

29.0A)

25 (Dinm

26. (B) Sum of the interior angles of a
polygon = (m — 2) x180°
According o the queston,

n-2)x 180°=144°x n

= 180 — 360 = 144n
= 3t = 360
— n= 10

27. (B) Secant line

28, (C) "7 An angle formed on the center is
twice the angle formed on the
remaining circumference.

1
= E o &0° = 30°

B OA = OB {radius)
= ZL0AB= ZOBA =40°
LAOB = 180" - BO® = 1007

So. ZACB= = ZAOB

** O0OB=0C

s L0CB = £Z0BC
Exterior ZBOC =2 ®% FBAC

=2x110=220°
. Interior £BOC = 360° = 220° = 140°
Now in ABOC,
Z0CB + ZOBC + ZBOC = 180
Z0CB + Z0CB + 140 = 180
2 ZOCB = 40°
=> Z0CB = 20°
32.(C) 3.(0)

{radius)

3L (C)

3. (A) [4+ %)x*}ﬂ"' =% ® 90 =420°

L L



Chapter

16

1. Area and Perimeter

Area means "the size of a surface”. The amount of space inside
the boundary of a flat (2-D) object such as a mangle or circle, or

surface of a solid (3-D) object.
1.1 Squareobjects

A guadnlateral object whose all sides are equal and parallel 1s
called square objects. Each angle of such hgure is 90°. The
sum of the lengths of all edges 1s known as penmeter.

Different shapes having different areas and perimeter.

Square

e Side —p

Related lormulas
Perimeter =4 x side
Area = side x side

Diagonal = V2 x side

Area and Perimeter

Side

l

) Perimeter (0]
Side = ——3——= [Ama = —“3;-"’3

1.2 Rectangular objects—A quadrilateral object whose opposite
sides are parallel and same is called rectangular objects.

e Length ——

!

Rectangle Breadth
Related formulas
Penmeter = 2{ Length 4+ Breadth)
Area = Length x Breadth

Diagonal = \/{Length)’ + (Breadth)’

Length = ,f(Diagonal)’ - (Breadth)’

Perimeler
2

— Breadth =

Area
Breadth

Breadth = \f(Diagonal)’ — (Length)®

1.3 Triangle—A closed figure with three siraight lines s called a

nangle.
’?f.ﬂgr,
E'#"
Perpendicular Yo
-
Base
Related formulas

Perimeter = Sum of all sides

1
Area= 5 x Base x Height

Hypotenuse = [(Perpendicular)’ + (Base)®

Perpendicular = \/(Hypotenuse)® — (Base)*

Base = \[(Hypotenuse)® = (Perpendicular)’
1.4 Circle—A round shaped figure that has no corners and no
cdges.

Circle Ring

Related lformulas
Circumierence=2nr=mnd,

Areaof acircle=n r

1
Area of semacircle = E

-
xr-

Penmeter of semicircle=(xr+2r)
Ar:nufaﬁng:nﬁz —nr=nR-F)



3.

10,

. Length and breadth of a rectangular plot

are 25 m and 30 m respectively. Find the

area of plot. (NCERT)
(A) 250 sq m (B) 300 5q m
(C) 750 sq m (D) 350 5q m

Length and breadth of a rectangular towel
are 125 cm and 60 cm respectively. Find

the perimeter of the owel ?
(A) 750 cm (B) 370 cm

(C) 185 cm (D) 150 ¢m
260 m thorned wire is required for fencing
around the square plot. Find the side of

the field,
(A) 65 m (B) 26m
(C) 532 m (D) 50 m

The length and breadth of floor of a room
are 8 m and 7 m respectively. There s a
carpel that covers the foor completely.
Find the area of the carpet.

(A) 65 m? (B) 36 m*

(C) 30 m* (D) 38 m*

Dev had to walk 40 m to take two rounds
ol a square plot. Find the side of the square
plot.

(A)2m (B) 3m

(C)5m (D) 10m

Find the perimeter of stool whose side is
60 cm. INCERT)
(A) 80 cm (B) 100 cm

(C) 120 cm (D) 240 ¢cm

Gopi's lield shape is square whose side is
75 m. Narayan's field shape is rectangular
whose length is 85 m. Whose area will be
larger while both have same perimeter 7
{A) Gopi. 100 m* (B) Narayan, 100 m*
(C) Gopi. 90 m* (D) Narayan, %0 m*

Radha takes two rounds daily around the
side-by-side of the square park of side 60
m. Find out how much distance she cover

daily ?
(A) 120 m (B) 240 m
(C) 480 m (D) 960 m

Suresh has /0 cm long nbbon. He wanits
to use 26 cm ribbon for the rectangular

photo frame. Find the width of the ribbon 7
(A) 10cm (B) 11 cm
(C) 12cm (D) 13cm
Ranu wants to lay the carpnt in his meeting
hall. The length of the hall is 50 m. If the

breadth of the hall s halt of its length,
then find the area of the carpet.

(NCERT)

11.

12,

13.

14.

15.

16.

17.

18.

19.

Important Questions

(A) 1150 m* (B) 1225 m*
(C) 1250 m* (D) 2500 m*
Find the maximum distance betweaeen Two

points on the penmeter of a rectangular
held whose length and breadth are 80 m

and 60 m.

(A) 100 m (B) 150 m
(C) 160 m (D) 480 m
There 15 a rectangular field in the stadiom,

whose one side 15 15 m and one of s
diagonals 15 17 m. What will be the area of
the field 7

(A) 150 m* (B) 170 m?

(C) 120 m* (D) 205 m*

Find the cost of carpeting a room 14 m
long and 9 m broad with a carpet 75 cm
wide at the rate of ¥ 8.50 per square
melér.

(A)T 1926 (B) T 1428

(C) T 1532 (D) T 1450

A rectangular sheet has an area of 100
square meters and a perimeter of 50
meters. Find its diagonal.

(A) 175 m (B) 196 m

(C) 20,6 m (D) 235 m

In measunng the sides of a recltangular
plot, one side is taken 5% in excess and
the other 6% is deficit. Find the error
percent in area calculated.

(A) 0.5% iB) 1.0%

(C) 1.3% (D) 2.3%

A rectangular garsy pot 99 m by 55 m has
a gravel path 2.5 m wide all around it on
the inside. Find the cost of gravelling the
path at 45 paise per sq. m.

(A) T 105.35 (B) T 150.65
(C) 12225 (D) X 326.25
The diagonal of a rectangular field 15 m

and its area is 108 m". What will be the
total expenditure in fencing the field at
the rate of 5 per metre 7

(A) 170 (B) 190
(C) 210 (D) 230
The penmeters of two squares are 40 cm

and 32 cm. Find the perimeter of a third
square whose area 15 equal to the difference
of the areas of the two squares.

(A) 24 (B) 16
(C) 15 (D) 28
The length of a rectangle R is 10 more

than the side of a square 5. The width of
the rectangle R is 10% less than the side

21.

of the square 5. What is the ratio of the
area of R to that of 57

(A)9:11 (B) 11:9

(C) 100 : 99 (D) 99 : 100

Find the largest size of a bamboo that can
be placed in a square of area 100 m*,

(A) 1414 m (B) 1414 m

(C) 1234 m (D) 1.234 m

A rectangular courtyvard, 3.78 in long and
5.25 m broad, is to be paved exactly with
square tiles, all of the same size. Find the
least number of square tiles coverad.
(A) 450 (B) 540

(C) 405 (D) 504

Find the aréa of a square in sq. meters,
oné of whose diagonals is 3.8 m long,

(A) 7.22 (B) 6.27
(C) 5.72 (D) 5.50

23, The diagonals of two squares are in the

ratio of 2 5. Find the ratio of their areas.
(A)4:25 (B) 25:4

(Crh:1 (D) 5:2

If each side of a square is increased by
25%, Find the percentage change in its
area.

(A) 56% (B) 25%

(C) 25.56% (D) 56.25%

If the diagonal of a square is decreased by
15%, hind the percentage decrease in its

arca.
(A) 27.75% (B) 25.57%
(C) 27% (D) 25%

A square park is surrounded by a path of
uniform width 2 meters all around it. The
area of the path is 288 sq. metres. Find
the perimeter of the park.

(A) 136 m (B) 142 m

(C) 156 m (D) 462 m

Area of a play ground of school is 38400

m’. If the ratio between length and breadth
is 3 : 2, then find the perimeter of the

plavground.
{A) 500 m (B) 800 m
(C) 1200 m (D) 1000 m

Perimeter of a rectangle and a square is
same. The length and breadih of the
rectangle are 25 cm and 15 cm. Find the

side of the square.
(A) 10 cm
(C) 30 cm

(B) 20 cm
(D) 40 cm



29, Side of a square carrom board is 40 cm.
Find the value of the area covered by it

(A) 4200 cm?® (B) 3600 cm®
(C) 2500 cm® (D) 1600 cm®

30. Area of a playwood is 44100 cm’. If the
breadth of the playwood is 210 c¢m, then

find its length. (NCERT)
(A) 2000 cm (B) 18 cm
(C)y 210 cm (D) 150 cm
3l. If each side of a square remain Erﬂ of
iselt, then find the changes in the area of
SjLLare.
1 |
(A) 7 (B) 3
C . D :
(C) % (L) 9

32. Side of a square is f2 cm. Find its

diagonal, (NCERT)
(A) 2 (B) 36
(€) 62 (D) 643

33, A diagonal of a rectangle is 3 times the
shorter side, find ratio between the sides
of the rectangle.

(A) 242:1 (B) 243:1

(©) 242:2 (D) 342:1

M. Ratio of sides of a rectangular garden is
5 : 4. Its area is 500 m*. Find the perimeter
of the rectangle.
(A) 50m (B) 80 m
(C) 25 m (D) 90 m

35, Areaof a rectangular plot is 150 sq. m and
its perimeter is 50 m. The length and width
of the plot will be—
(A) 15m, 10m (B) 50 m, 3 m
(C) 30m, 5m (D) Tm.2m

36. Perimeters of two squares are 24 cm and

32 cm. Find the perimeter of third square
whose area is equal to the sum of areas of

these squares. (NCERT)
(A) 24 cm (B) 40 cm
(C) 42 cm (D) 20 ecm

37. Find the ratio between area of a square
and area of another square made on

diagonal of the first square.
(A) 1:42 (B) 1:2

(C) 2:1 (D) +2:1

38, Two perpendicular cross roads of 10 m
width run through the middle of a square
held of side 110 m. Find the area of the
remaining field except cross roads.

{A) 36100 m* (B) 10000 m*
(C) 63100 m* (D) 16300 m*

39, Side of a square is increased by 10%. What
percentage area will be increasaed 7
(A) 27 (B) 30
(C) 19 (D) 21

40. A rectangle’s dimension are 20 mand 15
m. If the length is increased by 20M% and
the breadth is increased by 30, find the
perceniage increase in its area 7
{A) 54% (B) 56%

(C) 50% (D) 52%
41. Find the perimeter of the following figure.

3cm
s, =
lem =2 2 1em
l em l1em
2¢m g § Jem
Icm
(A) 14¢cm (B) 16cm
(C) 18 ecm (D) 20cm

42, Find the area of the following figure.

S5cm
Jcm
icm
Bcm
{A) 25 cm? (B) 30 cm?
iC) 36 cm® (D) 39 cm®

43. Find the perimeter of the following figure.
(size of each block-1 cm x 1 cm)

{A) 12cm
(C) 15cm

(B 14cm
(D) 16cm

SOLUTIONS

1. {C) Area of plot = length x breadih
=15 x 30
=750 35q. m

2. (B) Perimeter of the towel

= 2 (length + breadth)
=2(125 + 60)
=2 x 185
= 370 cm
Penmeter
3. (A) Side of square plot = -
260
= T =63 m
4. (B) Area of carpet = Area of room's
flosor
=8x7
=:_7|1_‘|:I:|'|1
5. (C)y Dastance covergd in iwo rounds
=4 m
Dustance coverad in on rounds
=Xm

Perimeter of the plot =
Distance covered in one round
4 % side = X

20

:"I:jm

6. (D) Penmeter of the stool = 4 x side
=4 x 60
=240 cm

Area of square field = side x side
=T5x75
= 5625 m’
+* Perimeter of rectangular field =
Pennmeter of square field
2085+ b)=4x75
85+ k=150
b= 150-85
b=65m
< Area of rectangular field
= B5 % 65
= 5525 m"
Therefore, Difference = 5625 = 5525
= 100 m*
= Required answer = Gopi, 100 m’
8. (C) 1 round of square park = pennmeter

1. (A)

of the park
2 rounds of the park = 2 x perimeter
=2 x 4 x side
=5 x 60
=480 m
9. (D) Perimeter of frame = Length of
ribbon

2 (26 + breadth) = 78
breadth=39-26=13cm

Length 50
1. (C) Breadth = e
2 2

=25m

-~ Area of carpet = 25 x 50
= 1250 m’



11. (A) Required distance = diagonal of
rectangular field

= J(80)* + (60)’
= f6400 + 3600
= m = 100 m

12. (C) Let, the other side be x m.
We have,
(length)” + (breadth)” = (diagonal)’
(157 + ¥ = (17)
v - 280 - 225

= .JE =Em

Area=Ixb
=]l5x8= IZl]m:
Area of carpet = Area of room
=14x9
= 126 m*

Area
Length of the carpet = T——

Width
4

- ]2 —
= |2 x 3

= |68 m
Cost of carpeting =T (168 x 8.50)
=T 1428
14. (C) Perimeter of sheet=2 (1 + b)
20l +b)=50
= {+b=25
or b=25-1 ..l)
Now, Arca=[lxb
y Ix b= 100
[(25=0= 100D
[from eq. (1)]
= 25=1-F=100
= F£=25[+100=0
= (=200({=5)=0
. =20 m
b=25-20=5m

13. (B)

and breadth,
Hence, diagonal = “‘Il +b

= Ja2s

= 20.6 m
15. (C) Let the original length and breadth
be [ and b respectively.
After changes,
New length after 5% excess

L
T

105,
= 100

MNew breadth after 6% deficit

6b o4
=_fp—_=_-liI
100 ~ 100
Calculated area mﬂx“b
T 100 100
987
—1b
= 1000

Error i I b q:n”
= e T

3
Errm‘l-:ml‘bx b = 1O

= |.3%

16. (D) Area of the plot =95 x 55
=525 m’

Area of the plot excluding the path
=(95-5) % (35-5)
= Of) = 500
=-1:'1|l:ﬂl.'Hl'l3

Area of the path= 5225 - 4500
=725 m’

Cost of gravelling the path
=T x E
=T 326.25

Diagonal = 15

Jr‘ +b =15

= .'1+.bl={I5]==11_“i
and area = 108
Ixb=108
(Heby=Fab’+21b
!'.'+h}1=115+1:-c 108

i+ b)= 1,‘515+1|ﬁ

(1+b)= faa1 =21
Now. perimeter =2 ([l + b)
=2x21=42m
Hence, costof fencing=42x5
=210
18. (A) Perimeter of 1™ square = 40 cm

40
-~ side of 1¥ square = 3

= 10 cm
and_pe&rnmrnf!"squme:llcm

17. (C)

32
o ﬂdenf!"squa‘e:r

=& cm

According to question,

Area of 3™ square = Difference
between area of 1% & 2™ squares.

(side)” = (10)° - (8)°
(side)’ = 100 — 64 = 36
side = ..h_ﬁ =6 cm
~.Perimeter of 3" square = 4 x 6
=24 cm
19. (D) Required ratio

100 ]
s (side » side)
o9
IIE 1
or 99 : 100
20. (A) Area of square = 100 m”
side= fl00 =10 m

Now, diagonal = Largest size of a
bamboo placed in the square

= side -uE
= 1032
=10x 1414
=414 m
2L (A) Amu:!.?ﬂmxs.lﬁn;-
= (378 x 525) cm™
Largest square tile = H.C.F
(378, 525)
¥ side = 21
Area of a tile = {ﬁidl!]':
=21’
= 441 cm®
e et ol iy
ence, No. of tiles = =77
=450
22. (A) Using formula,
|
Area of square = 3 K{diﬂgﬂl‘lﬂ]:
1
=3 }:{3.3}1
14.44 9
== = 7.22 m

: ] 2

4 (2} _4

d, |5] 25
:-:xAI i
2xA, T 25

or AI:A1=4:15



24. (D) Required changes =

e
= 2xﬁ+ﬁ:ﬁj
1 (¥ )
=50+ 6.25
= 56.25%

25. (A) - Area= = (diagonal)®

1 3
=3 An;_]}

New digonal, Di’ (100 = 15)%
of D

725
= 20000
%
© BOO
. D’_Iﬂ? ’
S0, Decrease in area = Y ﬁﬂ'
m
g
Hence, required %
2
~ IIID: / 800 100
D /2
1103 2 100
- 80O
= 27.75%
26. (A) Let side of park = x meter
< Perimeter of the park = 4x meters

A1)
and Area of path = [(x + 4)" - x')
=X+ 16+ 8-
=8x+ 10
According to question,
8c+ 16 =288
Bx=2Norx=34
Hence, required perimeter = 4x
=4x34=136m
27. (B) Let. the length of playground = 3x
and the breadth of playground = 2x
According to question,
Area = 38400
= b= 38400
3x x 2x = 33400
o = 6400

X = Jm_.u] = &
Perimeter = 2(3x + 2x)
= llx = 10 x 80
= 8§00 m
28. (B) According 1o question,
Penmeter of square = Penimeter of
reclangle
dxside=2(l+b)
2xsude=(25+ 15)

40
side = - =Mcm

29. (D) Side of square corromboard = 40 cm

According o question,

Covered area by corromboard

= area of square

= (side)’

- |—“'.|j: = |6 l..'l'l'l:

Area of plywood = 44100 em’
I3 b=44100

[x210= 44100

44100
210
=210¢cm
3L ID‘I' Let. mjn:ﬂh.n.]mn:.tm
= Area of the square= K em’
Now, according 1o question

30. (C)

=

x
New side of the square = E cm

X
9

ot | b

= New area of the square = [

z

= Newareas= g X original area

3L (A) Side of square = J2 cm

.+ Diagonal of square = side x J2

2 %2

=2cm
33. (A) Let. the Length and breadth of a
rectangle are x and v respectively.
Where (x> v)

Given, diagonal = 3y
JF +b* =3y
"_[I + .‘,1 - 3}.

F=o' -y =8y
x=22 ¥
= x:y= 242 :1

M. (D) Let, length of reatangle = 5x meters
Breadth of rectangle =4x meters
According to question,
Area =Ix b
Sxxdx =500
v =25
orx =53m
Perimeter = 2{5x +4x)
= | Bx
= 9 m
35. (A) Let, the Length of rectangular plot
= X meires
and the breadth of rectangular plot
= y metres
Given,
Area=Ilx b= xy= 150
(1}
and Perimeter = 2(/ + b)
= Hx+vi=350
or x+y=25 A2}
(=¥ = (x+ ¥ = dxy
(x=y) = (25)° =4 % 150
(x=y)* = 625 - 600

x-y= .35 =5 _.(3)
On solving eq. (2) & (3)
x=15.y=10
36. (B) Given, P -.-1=:mandP =32 cm
4:-:-::' -34::mand4:-:ﬂ' =32cm
al-ﬁcmandu =8 cm
Accornding 1o question,
ﬁmauff"squ:lrc:.hli-ﬁ:
(side)’ = al +as
mm (6)° + (8)°
(ﬂ ¥ =100
or a, = 10 cm
< Perimeter of 3rd square= 4 x a,
=4x10
=40 cm

37. (B) Lelmdeul'squa.m ABCD = a unit
- Diagonal of square ABCD

= g2 unit

Area of square ABCD = s
..(1)

= [agonal of square ABCD



.."l]= asl} umii
o Area of square AMNC

b ]
- (w)
F s
Azzz.:l sq;umt
"H"r'""'*r: e
=1:2
38. (B) AB =BC=CD = AD
= 110 m
Areaof ll ABCD = 110x 110
= 12100 m°

Area of 11 LMNP
= Area of 11 EFGH
= 10 = ”.ﬂ
= 1100 m”
Area of I RSTU
=10x 10 = 100 m*

A LIDM B
3 R S F
|0

G i IT H
D N P C

Area of the remaining hield except
cross roads

= ar (ABCD) — ar (LMNP) — ar
(EFGH) + ar (RSTU)
= 12100 — 1100 — 1100 + 100

= 12200 — 2200
= 10000 m”
[ a
. (D) % Increased = 1"”@
%
'
- El]+=IE
| 100
= 21%
40. (B) Onginal areéa of rectangle = 20 x 15
= 300 m"

According 1o quéstion,

length =2 24
New leng =2ﬂulm=- m

New breadth = 15 o 19.5
ew =15x 1o =195m

S Newarea=24 x 195
= 468 Ilfl3

468 = 300
300

168
=T=5l,’:"'l

». Required % = % 100

41, (D) Peimeter=(2+ 1 +3+1+2+1+2
+1+34+1+2+1)cm

= M) cm
42. (D) Areaof 1 ABCD =/xb
I=5x6
1 =30 cm’
" j¢m R
I Icm
iC D
11 icm
G 5cm F 3em E
Area of ICDEF=Ix b
N=3x3
N=9cm
Total area=1 + 11

=30+9=39 ¢’

43, (D) - size of each block =1 e x 1 cm
i.e. side of each block =1 cm

= Perimeter of the figure = 1 x 16

= l6bcm

L 1



Chapter
17 Volume and Surface Area

Volume—An amount of space occupied by an object 1s called In the figure,
its volume. Radius of cone =0OB=r
| cumeter =1m x| m x| m=(meter)’ Straight height = AO=h
= 10,0000 cu. cm Slant height =AB =/
and 1 Liter = 1000 cu. cm I= 32+ 2:
+r s

Total Surface Area—the sum of all surfaces of the three-

dimensional object is called total surface area.

Cuboid's Formulas— r= Ji2 _ 52
Volume = Length % Breadth x Height = [bh
Total Surface Area (TSA)=2 (b + bh + [h)

Lk | =

r lh
Volume = -mr

Diagonal = \f(Length)? + (Breadth)® + (Height)? Total surface area = ftr + 2
=1r{l +r)
= m 7. Sphere—
Cube's Formulas—
If a is the side of cube, then A
Volume = (side)’ =a’ A
TSA =6 (side)* = 6a°

Diagonal= 3 xside=.3 a
Right Circular Cylinder's Formulas—
If rand & be the radius of the base and height respectively, then

In the figure, Radius of the sphere = AO =y

' N
Volume = Base area x height = = h Volume = ar
Curved surface area =2xrh Total surface arca = 4nr
Total surface area = 2=+ 2ntrh 8. Hemisphere—
=2nr(r+h)
Cone—
Curved surface area = 2nr”
Total surface area = 3nr
2 5
Volume = Eﬂf'
Important Questions
1. A cuboidal box 15 13 cm lengthy, 11 cm (A) 30 (B) 45 (A)3:8
wide and 9 cm high. Side of a cubical box iy 15 Dy 28 By 3:4
L m_]' Amru.dh 1_"""1”“’ ot EL_FHJ 2. Ratioof volumes of twio cubes is 27 © 64. iC)o9:16
boxes of 1 cm side in these boxes. Find i . . :
Find the rafio between their total surface (D) 27 : 64

the number of unpacked boxes. — (NCERT)



3

4.

S.

8.

Ratio between the length, breadth and
height of a cuboid 15 6 : 5 @ 4. If its total
surface area 15 5328 sq. cm, then find the
dimensions of the cuboid.
(A) 20cm, 22 cm, 23 cm
(B) 3Bcm, 25¢cm, 23 cm
{C) 36cm, 3D cm,
(D) 22emi, 23 em, 21 cm

Areas of three faces of a cubod are x, v,
and z resepctively. Volume of the cuboid
will be—

(A) xyz

© oz

A solid cuboid is formed by joining 24
cubes of 1 cm side. If perimeter of the
base of the coboid is 12 cm, hind the
height of the cuboid.

24 cm

(A) 1cm (B) 2¢em

(C) 3cm (D) 4¢cm
Dimesnions (in cm) of four cuboids are
given below— (NCERT)

Length Width Height

(i) 20 25 18
(u) 23 20 20
(i) 20 22 21
(iv) 24 20 19

Which of the following boxes will be
used o pack wood cubes of 18440 cu.

cm.
(A) (i) and (1) (B) (i) and (i)
(C) (i) and (iv) (D) (i) and (i1)

Juice packet of 1 lter is of cuboidal

shape and its base is a square with
dimension 8 x 8 cm. Find the height (in

cmy) of the juice packet.

(A) 20 (B) 22

(C) 16 (D) 18

The length, width, and height of a water
tank are 11 m, 10 m, and 6 m

respectively. The tank is filled with
water up to 6m height. Find the empty

portion of the water tank. (NCERT)
1 1

(A) 3 (B) 3
L &

(€ 2 (D) 3

Two cobes have their volumes in the
ratio 1 : 64. Find the ratio of their surface
areas.

(A)1:4
(C) 16:1

(B) 4:1
(D) 1:16

10.

If each edge of a cube is increased by
3% . find the percentage increase in ils
surface area.

(A) 50% (B) 100%
(C) 125% (D) 150%

11. There solid cubes of sides 8 cm. 6 cm and
| ¢m are joined together o form a new
cube. Find the side of new cube.

(A) Em (B) 9m
(C) 10m (D) 10m

12.

13.

A cube of edge 20 cm is immersed fully
in a reclangular water tank. If the
dimensions of base of tank are 25 ¢cm x
20 cm, then find the rise in water level of

the water tank.
(A) l6cm (B) 20¢cm
(C) 25¢cm (D) Nochange

A ractangular dice (6cm x 12 cm x 18
cm) 1S cul up into an exact number of
équal cubes. Find the least possible
number of cubes.
(A) 30

(c) 12

(B) 18
D)6

14. The surface area of a cubical box is 2166

sq. cm. Find its volume.

(A) 5689 cm’  (B) 8569 cm’

(C) 6859 cm’ (D) None of these
I5. The diagonal of a cube is 5.f3 cm. Find

its volume.

(A) 25¢cm’ (B) 125 cm’

(C) 75cm’ (D) 225 cm’

16. The dimensions of an open tank are 50

17.

18.

m. 40 m and 10 m. Iis thickness is | m. If
| cubic meter of material used in the tank
weighs 40gm, find the weight of the
tank.

(A) 1433.60kg  (B) 1200.25 kg

(C) 109648kg (D) 98050 kg

Find the surface area of a cuboid 16 m
long. 12 m wide and 5 m high.

(A) 545 m’ (B) 456 m’

(C) 564 m’ (D) 664 m’

An auditoriom is 12 meters long. 9
meters wide, and 8 meters high. Find the

length of its diagonal.
(A) 15m
(C) 1Tm

iB) l6 m
(D) 18 m

19.

2L

Find the number of brcks, each
measunng 24 cm x 12 cm x B cm,
requirad to construct a wall 24 m long, 8
m high and 60 cm thick, it 10¢% of the

wall is filled with mortar.

(A) 54000 (B) 45000

(C) 32000 (D) 24000

A rectangular sheet of paper 10 cm long
and & cm wide has squares of side 2 cm
cut from each of 115 comers. The sheet 15
then folded to form a ray of depth 2 cm.

Find the volume of this tray.

(A) 48 cm” (B) 84 cm’

(C) 26cm’ (D) 62cm’

Find the volume of cube whose edge 15
iim

(A) 45625 m’  (B) 54.765 m’

(C) 25.250 m* (D) 42.875 m’

Find the length of a wooden plank of
width 60 cm. thickness 12 em and
volume 12240 cm”,

(A) 15¢cm (B) 16¢cm

(C) 17cm (D) 18cm

A cuboidal water tank is 5 m long, 3 m
wide and 3.5 m deep. How many liters

of water can it hold ?
(A)475x 10°L (B) 525x 10°L
(C) 654% 10°L (D) 35.7x 10°L

What can be possible volume of a box to
carry 150 books 25 ¢m long, 16 cm wide

and 2.5 cm thick 7
(A) 150,000 cm®  (B) 120000 cm®
(C) 180,000 cm® (D) 140000 cm”

Find the maximum length of a rod that
can be kept in a rectangular box of

dimensions 5 m x 4 m x 2J1_|] .
(B) 14m
(D) 9m

{A) 15m
{Cl 11 m

SOLUTIONS

{B) Number of cubes to be packed into

the cuboidal box
13x11x9

- Ixlixl
Number of packed cubes into the
cuboidal box
=12x12x12
= 1728
Number of un-packed cubes into the
cuboidal box = 3060 = (1728 +
1287) = 45

= 1287



2. (C) Ratio between volume of cubes

a 27 @ YW

= - —= = Fr—

ﬂi 64 ay = Yo
a 3 al g
e 3 = ..
=2, "3 “% =18

- Ratio in areas =9 : 16
3. (C)Let, length = Gx, Breadth = 5x,
and height = 4x
" Total surface area = 5328 em”
2(lb + bh + hi) = 5328
Ib + bl + W = 2664
30x + 2007 + 24x" = 2664
T4x* = 2664
=36
=6
5 Length= 6x=6xb6=36cm
Breadth= Sr=5x6=30cm
Heish:: dr=d4xb=24cm
4. (C) Let, the length, width and height of a
cuboid are a, b and ¢, So, area of the
three faces will be,

1 A

x=ab.y=bc.z=ca
= XyI =ab x be % ca=a'b' e’

=,;E=-ubr

= Volume of cuboid

=abe = .J;T_:
5. (C) Let. L, b, and h be the length, width,
and height of a cuboid.
*" Volume of cuboid = 24
{volume of 24 cubes)
fbh = 24 wee (1)
20l+b)=12
l+b=6 e ()
"' Possible combination
f=4and b=2
fbh =24

24 24
h= 1%b = ax2 =3cm

6. (B) Different volumes of all the
dimensions are as follows—
Volume for 1st dimensions

=20x 25 x 18 = 9000
Volume for 2nd dimensions
=23 x 20 x 20 = 9200
Volume for 3rd dimensions
=20x22 x 21 = 9240
Volume for 4th dimensions
=24 x20x 19=9120

-~ Volume of (2nd + 3nd)
= 9200 + 9240
= 18440 cu. cm
LAy T 1 liter = LONM) cu. cm
- Volame of Juice packet
= 1000
= B x 8 x h(let)= 1000

= h= ? = |5-625

=l6cm
8. (B) Volume of water tank
=1lx10x9
= 990 cube m.
Volume of empty portion

=11 x 10x(9-6)
=110x3
= 330 cu. cm

PN
~.Requi portion = oo = 3 pan
9. (D) Let their sides be m and n. We have,

%N 1

\n’:'.ﬁ.;

m 1l m i'l !
=64 n  VYea" 4
Ratio of their surface arcas

2ls

B

5e(i]-4

10. (C) Increase percent in surface area
2
- 1ﬂ+ﬂ_
100
50x 50
L)
=100 + 25 = 125%
11. (B) Volume of new cube
=‘lnfl~|-‘|ul’;:~|r"|n"_l

V =(8) +(6) + (1)
YV =512+216+1

=2x 50+

V=7T9m
Now, (side)’ =729
side = 2 =9m
12. {A) Increase in volume = Volume of cube
= M) x 20 x 20
=E\‘..’l‘.lllu:r|:.‘t

Rise in water level

Increase in volume
Base area
2000 800
= 95x20 = E = 16 cm
Volume of dice =6 x 12 x 18
= 1296 cm’
and. side of the largest cube
= H.C.F (6, 12, 18)
=G
= Volume of 1 cube =(6)°
=216 cm’
1296
So, number of cubes = ET
=6
14. (C) Ler, the edge of the box is x cm.
We have,
Surface area = 2166 cm”
6x° =2166
X =361
or r=19cm
=, Volume of the box = (x)’
=(19)’
= 6859 cm”

Diagonal of a cube = /3
{where a-side of cube)

m.lﬁ=5ﬁ

or a=5cm
S0, Volume of the cube= .:r‘
=(5)°
3
=125cm
16. (A) volume of the material used in the
tank

= External volume = Internal volume
=50x40x 10-48 x 38 x 9
= 20000 = 16416
=3584 m’
Now, weight of the material
3584 x40
T 100

=1433.6kg

17. (D) Surface area of cuboid = 2
(Il + bk + ki)
=2(l6x124+12x5+5x16)
=(192 + 60 + 80)
=2x 332 =664 m’

18. (C) Auditorium’s diagonal

- iR

Here./=12m. b=9mand h=8m
Diagonal's length

= Y127 +(9) +(8F

Y vy

=280 =17m

13. (D)

15. (B)




19. (B) Volume of 1 brick=1xb x h
=24 x12ZxE
=ummm3

Volume of the wall=1x b x k
= 240 x B = 60
=1152% 107 em’
Volume of all bricks
= 9% of volume's wall

L,
- lmuIIS_:u:lﬂ

= 103680 x 10° cm®

i o 103680 < 10°
1 cks = T
=45 % 10" or 45000
20. (A) According o question,
Length of the ray =10-2x2
I=10-4
=6 cm

Breadth of the tray =8 -2x 2
bh=8-4
=4cm
Depth of the tray (h) =2cm
S0, Volume of the tray =/xbx h
=bx4x2
=48 em’
21. (D) Volume of cube =(edge)’
Il]j}]
= 42875 m
22, (C) Volume of wooden plank =1 x b x
Ixbxh =12240cm’ (given)
fx6Dx 12 = 12240

12240
I'= gx12
{ =17 ¢cm
23, (B) Volome of tank =Ix b x h
=53x3Ix35
=525m’

1 meter = 10° liters
525 m® =525 x 10° liters
24. (A) Volumeof l1book =Ixbxh

=25x16x25
= 1000 cm’
= Volume of box to carry such 150
books
= 150 x volume of 1 book
= 150 x 100}
= 150,000 cm”
25, (D) Maximum length of rod = Diagonal
of box
= 1,‘.‘" +b + i
3
= J-:sf +(4) +(2410)
= ..r'35+!ﬁ+4ﬂ
= J8l =9%m
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The number, multipled by an integer (not a fraction) is called mul-
tiples. Normally, the skip counting or “count by” numbers are
most often called multiples.

As we see every day, a lot of information in the form of facts,
numerical figures, tables, graphs etc. come across. These are
provided by newspapers, televisions, magarines and other means
of communication. These may relate to cricket batting or bowling
averages, profits of a company, temperatures of cilies,
expenditures in various sectors of a five year plan, polling resulis,
and so0 on. These facts or figures, which are numerical or
otherwise, collected with a definite purpose are called dara. Data
is the plural form of the Latin word datum. Every part of our lives
utilizes data in one form or the other. So, it becomes essential for
us to know how to extract meaningful information from such
data. This extraction of meaningful information is studied in a
branch of mathematics called Sraristics.

The word ‘statistics” is used as a singular noun, meaning the
subject which deals with the collection, presentation, analysis of
data as well as drawing of meaningful conclusions from the data.

2. Collection of Data

Let us take an example and see how the data is to be collected.

Divide the students of your class into four groups. Allot cach
group the work of collecting one of the following kinds of data :

*  Weights of 20 students of your class.

* Number of absentees in cach day in your class for a
month.

*  Number of members in the families of your classmates.
*  Heights of 15 students of your school.
Let us move to the results students have gathered. How did they
collect their data in each group 7
Case 1: Did they collect the information from each and every
student, house or person concerned for obtaining the
information ?
Case 2: Did they get the information from some source like
available school records ?
In the first case, when the information was collected by the
investigator herself or himself with a definite objective in her or

Statistics

his mund, the data obtained 1s called primary data. In the second
case, when the mformation was gathered from a source which
already had the information stored, the data obtained 1s called

secondary data.

3. Presentation of Data

Presentation of data plays a very important role after collecting
the data. Let us take few examples and learn how to represent the
collected data in different conditions.
Example 1: Consider the marks obtained by 10 students in a
mathematics test as given below :
40 35 88 75 62 55 36 95 73 60
The data in this form is called raw data.

By looking at it in this form, can you find the highest and the
lowest marks 7

[nd it take you some time to search for the maximum and minimum
scores” Wouldn't it be less ime consuming if these scores were
arranged in ascending or descending order? So let us arrange
the marks in ascending order as

35 36 40 55 60 62 73 75 BE 95

Now, we can clearly see that the lowest marks are 35 and the

highest marks are 95. The difference of the highest and the lowest
values in the data is called the range of the data. So, the range in
this case is 95 = 35 = 60).

Example 2: Consider the marks obtained (out of 100 marks) by
50 students of Class X of a school :

10 70 15 2 23 59 56 27 89 75
99 22 20 2250 89 56 70 56 89
75 65 85 22 3 12 41 87 82 72
50 22 87 50 89 28 B9 50 40 36
40 30 28 87 81 90 22 15 30 35

The number of students who have obtained a certain number of
marks is called the frequency of those marks. For instance, 5
students got 89 marks. So the frequency of 89 marks is 5. To make

the data more easily understandable, we wnite it in a table, as
gmven below :

Number ol students Number of students Number ol students
Marks Marks Marks
(frequency) (frequency) (frequency)
2 1 30 2 72 |
3 1 35 1 75 2

10 1 36

1 sl |



Marks Number of students Marks Number of students Marks Number of students
(frequency) (frequency) (frequency)
12 1 40 2 g 1
15 2 41 1 &5 1
0 1 50 4 87 3
p.2) 5 56 LY 5
g I L 1 QD 1
77 1 65 1 H 1
2R 2 ] 2 Total of = 5

The Table shown above 15 called an ungrouped frequency
distribution table, or simply a frequency distribution table.

To present such a large amount of data so that a reader can
make sense of it easily, we condense it into groups like 0-10,
10-20, ..., 90-100 (since our data 15 from 2 to 99). These
groupings are called ‘classes’ or ‘class-intervals’, and their size
is called the class-size or class width, which is 10 in this case.
In cach of these classes, the least number is called the lower
class limit and the greatest number is called the upper class
limir, e.g.. in 10=20, 10 is the ‘lower class limit" and 20 is the
‘upper class limit".

Using tally marks, the data above can be condensed in tabular
form as follows :

Class Interval )
e Tally Marks Frequency (f)
0=10 I 2
10 =20 1l E
20-30 Ty 10
30-40 1l 4
40 =50 ] 3
50 - 60 o 8
60 =70 | |
70 =80 Ll 5
8090 g D 1 1l
90 =100 | 2
Total 50

Presenting data in this form simplifies and condenses data and
enables us to observe certain important features at a glance.
This is called a grouped frequency distribution table.

By convention, we consider 10 in the class 10 = 20 and not in
0= 10. Similarly, 40 is considered in 40 = 50 and not in 30 - 40.

4. Graphical Representation of Data

As we have already been discussed the representation of data
by tables. Now, we will try to leam another representation of

data, i.e., the graphical representation. Usually compansons

among the individual items are best shown by means of graphs.

The representation then becomes casier to understand than the

actual data. Here, we shall study the following graphical

represenlations :

L Bar Graphs—A bar graph is a pictorial representation of
data in which usually bars of uniform width are drawn with
equal spacing between them on one axis (say, the x-axis),
depicting the vanable. The values of the variable are shown
on the other axis (say, the y-axis) and the heights of the bars
depend on the values of the variable.

Example 1: Represent the following table by bar graph :
Subjects  No. ol Passed Students

Math 3
Science 5
Hindi 10
English 5
Compulter 7
Solution :
1zl
% 10 —
- 8
3 o
z 6
=
= 4
s 1 |_|
=
“ e

Math Science Hindi English Computer
Subjects
Example 2: In a company. 40 employees were asked about the
months of their joining and the following graph was
prepared for the data so obtained :
&

[ WU S —
|

N —
Ll —

Mar. | ]
Apr. 1

M ay

(T I—

Naov,

ep. ]
Dec 1
L)

June| ]

uly =3

Aug.



Observe the bar graph given above and answer the 4

following questions : E

(1) How many employees were jomed n the month 20 - D _14
of May ? =N F

(i) In which month were the maximum number of 15+ hlq i
employees joined ? 10 " f/ '“J;L H

Solution : Note that the vanable here is the *‘month of joining”, ! 4

and the value of the vanable 1s the “Number of 5 - -".;*"q

employees joined’. L

(1) 5 employees were joined in the month of May. 0030 30 30 30 0 70 %0

(i) T]"E M_:inmum number of employees were  Freguency polygons can also be drawn independently without

joined in the month of August. drawing histograms. For this, we require the mid-points of the

I1. Histogram—Such types of graphs are the form of .. nealc used in the data. These mid-points of the class-
representation like the bar graph, but it is used for ... .1c are called class-marks. To find the class-mark of a

continuous class mntervals. This graph is mm;l: according clits 1, we find the sam of the weper it and lower lmnit
to a frequency table. In such graphs the class intervals are of a class and divide it by 2. We have
the same and are marked on the X-axis. On each class - )

interval, a rectangle is formed whose area represents the Upper Limit + Lower Limit

frequency of that class interval. The first class interval Class — marks = >

takes on the X-axis whose height is equal to the yy pje Chart—When there is something given in the
comresponding frequency. The second class interval on the information or score percentage, then we make a Pie-chart
X-axis adjacent to it is taken and the second rectangle is to display those percentage ks. Apart from this, when
taken at a height equal to the corresponding frequency of e gigiribution of population or data is done on the basis
the second class interval above it. In this way, we create of particular characteristics and it is possible to divide the

the rectangles as much as the total number of class

: " : ¥ population into several pants, then in such a situation, the
intervals. This type of graph is called histogram.

use of the circle is very effective, attractive and widespread.

Example : Draw the histogram with the help of the following This picture is circular so it is called a Pie-chart. A circle
table : has a total of 360 degrees. If these 360 are considered
Class Interval  Frequency equal to 100%, then the document can easily display
0= 10 3 percentage marks. The percemtage is first converted to
10=20 7 degrees when making a Pie=chart. Its formula is
20=30 10 360
30 =40 17 Degree = W x Percentage
40-50 X Example: Navodaya class 9th following is the result of exam
50 =60 15 2019-20. Display the results with a pie-chan.
60 =70 12 Division Percentage
70-80 10 First division 20
Soluthem = | Second division 40
Third division 30
il Fail 10
134 Solution : The percentage is first converted to degrees when
10- making a pie-chart. Its formula is
5 360
~ Degree = —— x Percentage
o 20 30 40 50 60 70 80 § ]m_ﬂf
I11. Frequency Polygon—A polygon is a shape that has many 5 s
sides. A frequency-polygon is a shape through which the W% = AP x 20 =7 (First division)
values of different frequencies of different class intervals 100
of a single frequency distribution are detected throu 40 ¢ i
multiple fidcs_rf:qmmﬂgr the histogram represented by :1]::151:7 D M T i i
example. Let us join the mid-points of the upper sides of 30 o
the adjacent rectangles of this histogram by means of line Wk = 560 x 00 - 108°  (Third davision)
segments. Let us call these mud-pomnts A, B, C,D.E. F G 10
and H. When joined by line segments, we obtain the figure 10% =360F x (o =36"  (Fal)

ABCDEFGH (see t_'lgun:“,l which is called the frequency By taking the results in degrees. we can make a pie-chart for
polygon corresponding to the data. fisrther calculations.



* Shortcut method—This method is also called
mndirect method. We use this method when the
number of terms 1s larger with large numeral value.

rd

Anthmetic mean, M=A+ —
n

Third division
I0% (102%)

Second division
40% (144%)

Where, A = Assumed mean
Example : Five students have got 80, 82, 85, 90 and 103 marks
respectively out of 200 marks. Find the anthmetic
mean of these marks with the shortest method.
Solution : We have,
Obtained marks  Assumed mean  Deviation using
(x) (A) Assumed mean (d)
A number that represents all data will be neither a group with a 0 _ 8085 ==5
minimum valoe nor a maximum value. Of course, that number 0 8785 =3
&
a)

First division
20% (T72%)

5. Measures of Central Tendency

will be the number between or around the group. This means

that all the statistics of the group are distributed around the © ;5::;—5[}
statistical mean. This trend of these figures is also called the 103 103-85 = I8
central trend and this mean is the central measure or measure
of central tendency. Therefore, the tendency of all the data of a n=3 Ll =15
group to be found near one of the figures of the group is called ¥ d
the central tendency. There are many types of measures of MsA+—
central tendency. OF these, we will study the following three— .
L Arithmetic Mean or Average .85+ 2 88
Average value in arithmetic is called arithmetic mean in 5
statistics. Therefore, a value which is obtained by dividing When Frequency is given—If x,, x, x,, ..., x, terms
the sum of the values of all terms by the number of terms. with corresponding frequencies f,, f,. ... . f, are
Example : 1f the weight (in kg) of five persons are 50, 54, 53, 52 given, then the arithmetic mean is calculated by
and 56, then find their arithmetic mean. the following formula :
Solution : Average weight = Sum of all observations/Total ¥ fx
number of observations Arithmetic mean M= T
2
:ﬁ:?+53+5-+5&”5 Where. ity

Example : Afier surveying 50 families. the following figures of

=53
Blimaren: s e lliaters nkim of all the weights = 53 kg Iiving‘ mm:t with each family were obtained. Find
'[I_} Mean ﬂluw Data the anthmetic mean.
First method—This method is also called direct No. of rooms (x) No. of families (f)
method. If x,, x,, x,, ..., x, terms are given, then 1 12
the arithmetic mean is calculated by the following 2 M
formula : 3 ®
. | Ty 4 6
Arnthmetic mean, M = ¥ Solution : We have
Where, Gx = X +x+x+..+x No. of rooms (x) No. of families ()  fxx
Example: In an examination. the obtained marks of students | 12 12x1=12
of 9% class students were following— 2 y.- M x2=48
26, 20, 30, 36, 21, 38, 40, 22 37 3 8 Ex3=24
Find the anthmetic mean of their obtained marks. 4 6 6xd=24
Solution : We have, n=§=50 Gfc =108
O = x+x,4+x,+... +)
=2§+£+3§1+3&+?1[+3E+¢H]+22+3? I*hnanm:hl:‘ifx - il = 216
=270 n 50

(ii) Mean of Grouped Data—Follow the following steps -
#  Find the mean of all the class intervals.
Zx 210 o  Multiplying the mean of each class interval by
Arithmetic mean, M= — = T 30 marks the corresponding frequency of that class, we find
" the sum of the product.

Total number of students, n =9



¢ The obtained sum 15 divided by the number of
terms (the sum of the frequencies). This 15 the
required mean.

If mesn of the class interal = x, axrespording fregecy = £
sum of frequencies = n = Cf, then the anthmetic mean will be -

Lfx

n
Example : The distnbution of daily wages of workers mm a

private establishment is as follows—

Daily wages No. of workers
I=5 7
5=T7 10
T=9 3
0=11 51
I1=13
13=15 3

Solution : We have,

Daily wages Mean(x) No. of workers (f) fxx
i=5 4 7 Txd=28
5=T7 (i 10 10 x 6 =60
T=9 8] 23 ixE=184
9=11] 10 51 51 % 10=510
11=-13 12 6 Gx12=T72
13=-15 14 3 Ixld=4q2

n = Xf=100 Yfr =896
T 896
Now.meanM= —— = — =§
1" 100
IL Median

If the data is arranged in ascending or descending form,

then the data in the center is called the median. The median

15 that value of the given number of observations, which

divides it into exactly two parts. So, when the data is

arranged in ascending (or descending) order the median of
ungrouped data is calculated as follows :

(i) Median of Ungrouped Data—First of all. write the data
in ascending and descending order, then find the
middle term of these data written in ascending or
descending order.

n+l
# [f number of observations is odd. then ! T ]lh

term will be middle term. Hence. the
be the numeral value of the middle term.

1an will

¢ If the number of observations 1s even. then [g ]lh

term and [";'Pl]t]! term be the two middle

numbers. Hence, the median will be the half of the
sum of values of these two middle numbers.

Median
1 | n n

S [—IJHEHHMIW+[=—+]]rhrfnm'ﬂ!uf]
212 2

Example: A student got the following marks in the nine
question papers-—
65, 36, 58,62,42, 40,72, 82,25
Find the median of the obtained marks.
Solution : Armrange the obtained marks in ascending order. We
have,
25, 36, 40,42, 58, 62, 65,72, 82
Here, the total number of terms, n = 9, (an odd
mumber)

mn+l

So, median = value of [— ]lh lerm

2

= value of 5* term in the ascending
order = 58 marks
IL Muode
In statistical data, if the frequency of a term is the highest,
then the term is called the mode of the data.
Example : Let the weight of 15 swudents in a class are as
follows :
51,52, 53, 51, 51, 40, 39, 51, 45, 45, 50, 60, 51, 52, 51
These data can be presented in the form of a table
as follows :
Weight (in kg) ¥ 4 45 0 51 52 53 &
Numberof students 1 |1 2 |1 6 2 1 1

Here. the frequency of 51 is the highest. Hence, the
mode of the observations is 51 kg.

IV. Relation among Mean, Median and Mode
a. Mean = Mode = 3{Mean = Median)
b. 3 Median = 2Mean = Mode
c. Mode = 2Mean = 3Median

Important Questions

1. Range of the data 25, 15, 23, 40, 27, 25, 3. For a given data, frequency 5 is shown 1ul mi
23 and 42 is— (NCERT) by the following tally mark— g A
(A) 37 (B) 17 1 2

. (&) 177 'B}M (Cy 1= (D) 11=
(C) I7 (D) 275 3 3
i o e N _ (C) LK (D) = ; .

2. Which of the following is not a measure 5. Mean of the observations 2, 4, 6. 8, 10,
of central tendency? 4. If 9 is the mean of the observations x. x+ 12, 14, 16, 18, 20 will be— (NCERT)
{A) Mean iB) Median 3. x+ 5. x+ 7, x+ 10, then the mean of the (A) 10 (B) 11.5
(C) Mode (D) Range R — (C) 10.5 (D) 11



6.

10,

1L

1.

13

14.

15.

Mean of the mean and mode of the
observations 7,6, 7,9 K & 10 8 z—
(A) 33 iB) 8

{C) 8B-5 (D)9

Standard deviation of set of the naombers
1,4,5 7,8, 10, 12, 13,15, 17is 485 If
10 is added 1o each nomber, then find the
standard deviation of the new sef.

(A) 48-50 (B) 4-85
(C) (485 (D) None of these
If the anthmetic of all the term of a able

i5 40 and their median is 50, then find its
imidi,

(A) 40 (B) 50

(C) 60 (D) 70

Sum of mean and median of the numbers
5402, 5-18, 5-12, 5007 and 5-018 is—
(A) 10-089 (B) 10-73

(Cy 10-71 (D) 10-89

Mean of median, mode and range of the

observanions 1s—

(A) 103 (B) 10-5

(C) 86 {D) 8.8

The number of observations that fall
under a class is called its— (NCERT)
({A) Mean

(B) Frequency

(Ch Mode

(D) None of the above

If mean and median of a group of

numbers are 8.9 and 9 respectively, then
find their mode.

(A) 94 (B) 9-6
(C) 92 (D) 11-2
The method of displaying data through

graphs where in the data is represented
by rectangles whose base is x-axis,
whose bases are of equal width and the
space left between two rectangles is

equal. (NCERT)
{A) Histogram (B) Frequency polygon
(C) Bar graph (D) None of these

The symbols [H] and [H] mean—

(A) 3,3

(B) 5, Not defined

(C) Undefined, 5

(D) 3.3

Maode of the data 25, 23, 22 21, 24, 23,
25,23, 22.21,23,24, 23, 22 13 igs—

(A) 23 (B) 22
(©) 21 (D) 24

17.

19.

2L

Mode of the data 29, 25, 38, 22 38 25,
38, 29 15—

(A) 29 (B) 38

{C) 25 (D) 22
Mean of the mode, median and range of

thedatal, 2, 3,3,6, 4,8, 14,9,4,8. 4
is— (NCERT)
(A)7 (B) 9
(C) 4 (D) 6

Sum of mean, mode and median of the
observanons 6, 3.9 5 1,2 3. 6.5, 1,3
15—

(A) 10 (B) 11
(C) 12 (D) 13
Arnthmetic mean of ungrouped data i5s—
(A) f:E (B) E-.-L
n i
- Z5+nm
(C) ¥==—— (D) None of these

Measures of ceniral iendency means—
(A) Arithmetic mean

(B) Median

(C) Mode

(D) All the three

Arnithmetic mean of grouped data is—

If the number of obtained marks is odd.
then median of the oblained marks is—
n+l m

(A) M=

ool g
(©) M=[§}hm

(D) None of the above

. Which of the following is true?

(A) mode = 3 (median) + 2 (mean)
(B) mode = 2 (mean) - 3 (median)
(C) mode = 3 (median) — 2 (mean)
(D) None

. Mean of the numbers 3. 5. 6. 8. 9. 7. 3.

4. 0 will be— (NCERT)
(A) 34 (B) 45
(C) 5 (D)9

25,

L
i

4.

If mean of numbers 3, B, 5, 2x+ 1, 5 1%
B. then find i

(A) 40 (B) &1
(Cy 9 (D) 18
In elass 11, the obtained marks in

mathematics of the students are 45, 2,
41, 43, 25, 34, 47, 36, 40, 62, 55. Find

s median,
(A) 41 (B) 47
(C) 45 (D) 43

Mean of 10 numbers is 125, Mean of
first six numbers 15 15 and mean of the
last six numbers is 10, then find the sixth

number,

(A) 10 (B) 15

(C) 12 (D) 13

M is the mean of a vanable x. Find the

x=4

mean of another variable _'r=[ 3 ]
M-4

(A) T By M

C)M-35 (D) 5M -4

1

E then
|
what will the mean of * and 2

If M is the mean of v and

M (M® -3)
(A) = (B) M3
(C) M* - (D) M(dM? = 3)
Which relation among maode, median and

mean is correct?

(A) Mean > median > mode
(B) Mean > mode > median
(C) Mean < mode < median
(D) Mode < mean < median

SOLUTIONS

(C) Arrange the data in ascending order,
15, 23, 23, 25, 25, 27, 40, 42

range =42~ 15=127

(D) Range
(B[}l =
I+ 1434545+ x4T4+x+10
(Ch =4
5
Sx+25=45
=3 x=4
.~ Last 3 observabions = x + 5, x + 7,
x+ 10
=9 11, 14
O+11+14
R&quiradmeau:T
34 1
= 3 :II3



5. (D) Reguired mean =
Sum of observations

Mumber of observations
2+d+0+E+10+ 12514 +16+ 18+ 20

- 10

110

T
6. (B) Arranging the data,
6,7, 7.8, 8,89, 10
mode =8 and mean

E|i|:|. mm+[5+l}hmm
- 2 3

2

|
= ;{41]1 term + 5th term)

|
=§'{H+E]=E

B+ 8
manzT =K

7. (B) If 10 is added 1o each number the
standard deviation will not change,
because their vanance remains the
same, therefore, the new standard
deviation = 4-83

R (D) Mode = 3 x madian - 2 = mean

=3xS =2%x 40=T0

9. (A) Mean

_ SW2+ 508+ 302+ SWOT + W8

median = % =3rd term= 5-02

S50, required sum= 5-069 + 502
= 10-089
10 (C) Arranging the data in ascending
order, :
6,68 899914

8+9
mean= ——=§5

2

mode =9

Range = 14 -6 =8
B5+9+8 N

pired mean = ———— =85
Req 3

= 86 (appx.)
11. (B) Frequency
1. (C)". mode=3 x median = 2 x mean
=3x9-2x89
=27=178
=92

13. {A) Histogram
14. (B) 5. not define

15. {A) Arranging the data sequentially,
21,21,22, 22 2 23 23 23,23 23,
24 24 25 25
mode =23

16. (B) Amranging the data sequentially,
22,.25,25,.29.29, 38,38, 38
mode = 38

17. (A) Arranging the data sequentially,
1.2,3,.3.4,4. 4,68 89 14

1
mean = < (6th term + Tth term)

_ 4+4+13 |
Required mean = ——— = —
3 3

=7

18, {A) Arranging the data sequentially,
1,1.2,3.3,3.5.5,6.6,9

+1
. meedian = "Tlhlnm

=6thierm =3
I1+1+2+3+3+31+5
+H+h+6H+9

11

Ex
19. (A) ;= —H'-
20. (D) All the three

F_i"_] k
2. (D) ;4= ﬂ+[ % )

n+l
22, {A) M=[T}'hm

23, (C) mode = I{median) — 2{mean)
24. 1C)

3+45464+8+94+T7+3+4+0
e 9

45
=—=5

9

3+8+5+2x+1+5
25. (C) ar=

5
224+ 2x
B = 3
40— =2x
2r= 18
x=19

26. (D) Arranging the data sequentially,
20, 25, 36, 40, 41, 43, 45, 47, 54,
55, 62

Hene, n= 11 (odd)

n+l
S, nm:]:innl.l[z[ - }hterm

[l]+i}_h
= 2 I&rm
= 6th erm

median M = 43
27. (B) Sixth number
=6x15+5x10-10x125
=00 + 50 =125
=15
28. (A) Mean of variable x = M

X=4
5

v = méan of

M-4

29. (D)

v+==2M el 1)

2
= IM[[3'+ l] -l}-xl-ll
¥ ¥

= IM[(2M)? = 3]
a 1
¥ +_.—J

mean = h

2

2M (4M? = 3)
2
Mi4M* - 3)

30. (A)
.o
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During your daily classes, you must have observed that your
teacher recording the attendance in your class every day, or
recording marks obtamed by you after every test or examination.
Similarly, you must have also seen a cricket score board.

Twoscore boards have been illustrated here -

Name of the Overs Maiden Runs — Wickets
Bowlers Overs given taken
P 20 2 50 4
Q 20 1 40 2
R 20 4 30 3
5 20 2 20 |

Name ol the Runs Balls faced  Time (in min.)
Batsmen

A 45 60 75
B 50 50 80
C 30 50 6l
D 22 30 40

These above tables provide ‘Data’. A data is a collection of
numbers gathered to give some information.

2. Recording Data

Let us take an example of a class which is prepanng to go for a
picnic. The teacher asked the students to give their choice of
fruits out of banana, apple, orange or guava. Kanchan is asked
to prepare the list. She prepared a list of all the children and
wrote the choice of fruit against each name. This list would
help the teacher to distribute fruits according to the choice.

Anil Banana Yash Apple
Ansh Guava Rajat Banana
Aryan Apple Drashti CGuava
Reha Apple Reva Banana
Somya Orange Vishu Guava
Anirudh Apple Atharv Banana
Yogesh Orange Pooja Banana
Dev Apple Rawvi Banana
Rahul Banana Vinay Apple

Data Representation

If the teacher wanis to know the number of bananas required for
the class, she has to read the names in the list one by one and
count the total number of bananas required. To know the number
of apples, guavas and oranges separately she has to repeat the
same process for each of these fnuts. How tedious and ume
consuming 1t 1s! It might become more tedious if the list has,
say, 100 students.

3. Organisation of Data

To resolve the above problem, Ansh prepares the following
table:

Name of Fruits ~ Number of Students

Guavas 1]

Bananas
Apples

Oranges |

ML 11 M) "Rajat, after secing the table suggested a better method
to count the students. He asked Ansh to organise the marks ( | )
in a group of five. Teacher suggested that the fifth mark in a
group of five marks should be used as a cross, as shown by .
These are tally marks. Thus,shows the count to be five plus two

(ie. seven). With this, the table looks like :

Name of Fruits Digits Number of Students
Bananas 7 M
Apples 6 R
Guavas i )
Oranges 2 I
Example : Esha is asked to collect data for number of

flowersto students in her Class V1. Her finding are
recorded in the manner shown below :
547567656654568746564657675
T6487

Find out the number of flowers has by the maximum
number of students?

Solution : We have,
Numbers of Number of  Tally marks
Flowers Students
4 5 M4y
5 R M
B 10 MY
T [ P
8 2 I

Hence, 1t 15 clear from the table that 10 students
have 6 flowers.



4. Pictograph Covered Distance (In kms)

A pictograph represents data through pictures of objects. It helps il A B
answer the questions on the data at a glance. Pictographs are Sixth 15 10
often used by daines and magazines to attract readers attention. Rmantly 2% 7
Collect one or two such published pictographs and display

them in your class. Try to understand what they say. It requires Eighth = 15
some practice to understand the information given by a Ninth ) s
pictograph. Tenth - 45

Example : A survey was camed out on 30 students of class
VI in a school. Data about the different modes of L In fist 4 hours, the average speed of B (knvh) is %

transport used by them to travel to school was (A)21.25 (B) 22
displayed as pictograph. What can you conclude (C) 3125 (D) 32
from the pictograph 7 2. Ratio between A's speed for first five hours and last five hours
is:
Modes of Travelling - . (A)25:22 (B) 22:25
: © = 1Student (C)15: 22 (D) 20: 21
Private car OJOXOJO. 3. Find the distance between A and B at the end of eighth hour.
Public bus [OROROJOXO! (A) 30 km (B) 25 km
School bus COEOEOOEOOHO®® (C) 15 km (D) 12 km
Cycle OJOXOJO) 4. Afier how many hours will the distance between A and B be
: maximum 7
Walking OJOJOJOJOJOXO, ’
(A)2hr (B) 3hr
Solution:  From the pictograph we find that : (C) 4 hr (D) 5 hr
(a) 'I;h:chn:mh-cr of students coming by private Solution :
car is 4.
L. (C) Average s of B in first 4 hours
(b) Maximum number of students use the school et
bus. This is the most popular way. o B+40+35+25

4
(c) Cycle is used by only four students.
125

= - ; = —=31.25 kmh
5. Tabulation 4

The data obtained by a survey is represented with the help of e JEy Ferhge spees ol At TS Hitee

table. Questions have to be answered based on the information =204+30420+ 154125
received from the table. The questions can be understood with = 110 km/h
the help of the examples. Average speed of A in last 5 hours
Example : Direction { Q. No. 1to 4) =30+20435+25+ 15
=17
The following table shows distance covered by two persons A B A
and B in a single direction. Ratio = 110 : 125
=22:25
Covered Distance (In kms) 3. (B) Distance covered by A in 8 hrs :
Hours r B =20+30+20+15+25+15+25+35
- = 185 km/
First 20 25
Distance covered by B in 8 hrs :
ey i w =254+404+35+4254354 10425+ 15
Thard 20 35 =210 kmv/h
Fourth 15 75 Difference = 210 - 185 = 25 km/h
4. (D) Distance between them in fifth hour
Fifth 25 35

= 160 - 110 = 50 knvh ( maximum )



Example : Direction { (). No.5to9)

Read carefully content of the given table and answer the questions :

Annual production of scooters in different factories

{In thousands )
Fact. 1985 1986 1987 1988 1989
P 20 15 24 13 17
Q | 16 23 41 20 15
R 14 21 30 16 12
5 25 17 15 12 L.
T 40 32 39 41 35
Sum 115 10s 149 1z 101
5. Inwhich year the production of scooters in all factories was equal
to the average annual production held in the ime penod of 1985-
89 ?
(A) 1985 (B) 1986
(C) 1987 (D) 1988
6. In comparison of year 1988, which factoryfies show 25%
depreciation in the production of scootérs in the year 19897
{A) P (B) 5
(C) Qand R (D) Pand T
7. In 1985, ratio between the production of scooters in factory P and
T.
(A) 2:3 (B) 1:2
(C) 3:2 (D) 2:1
8. Inwhich year the total production of scooters was maximum?
(A) 1989 (B) 1986
(C) 1987 (D) 1985
9. In which year the total production of scooters of all factonies was
20% of the production produced in the time peniod of 1985-89 7
(A) 1988 (B) 1985
(C) 1986 (D) 1959
Solution :
5. (A) Average production from 1985 1o 1989 ©
= INS+108 +140+102+101
5
8
= ?=IIE
It equals to the average production of year 1985.
6. (C) Qand R
7. (B) 20:40=1:2
8. (C) 1987
9. (B) 20% of the total production from 1985-1989

= 5 x o =115
100

It equals to the production of year 1985.

6. Line Graph
In hine graph. any problem is defined or represented by line graph. Answers

are to be given by deep study of the line graph. The questions related o
the line graph can be understood by the following example :

Example : Direction ( (). No. 10 to 14)

Read carefully content of the given table and answer the questions :
Earned profit by a company in given vears
(In Crores)

10.

1.

1.

13

233 ¥+ 1% %1

Frofit din Crore ) =
=

| 1 1 | | L
M0 303 Mo0d M08 2006 2007 2008 009 2old

Year —jp
If the income in the year 2003 was 60 crores and expenditure of

the year equals (o the expenditure of the year 2005, then what was
the income of the company in the vear 20057

(A) 75 (B) 80

(C) 65 (D) 70

If the expenditure of the year 2007 was 60 crores, then what was
the income of the company in that year?

(A) 115 (B) 120

(C) 85 (D) 90

Find the year in which the percentage increase in profit was the
highest compared 1o the previous year.

(A) 2006 (B) 2008

(C) 2002 (D) 2004

If the income for the year 2006 was 120 crores, then what percentage
is the profit of the year? (in the nearest integers)

(A) 42% (B) 51%
(C) 41-66% (D) 43%

14. What percentage increase (in the nearest integers) occurs in the
profit of the year 2009 compared to the previous year?”
(A) 9% (B) 10¢%
(C) % (D) 8%
Solution :
10. (B) For the vear 2003 :
Total income = 60 crores
Profit = 20 crores
Expenditures = 60 — 20 = 40 crores
For the year 2005 :
Expenditures = 40 crores
Profit = 40 crores
Income = 40 + 40 = Bl crores



11. (A) In the vear 2007 : 18. How many students are there who got less than 10 marks?

Expenditures =¥ 6l crores A) 2 (=) 10
Profit = ¥ 55 crores © 1 L)+
19. How many students are there who got more than 30 but less than
Income = 6 + 55 = 115 crores A0 marks?
12. (D) 2004 (A) 3 (B) 4
50 (C) 5 (D)6
13.(A) Profit %% = — X100
120 Solution :
_ 52:“-& 15. (D) Required number of students
12 =4+7+5=16
= 42% (approx.) 16. (C) Number of failed students
= y. p_
14.(C) Profut %--mmxllm st
10 T T0 17. (B) Percentage of passed students
= 7.14%
_ 3+3+4+1+5K1m = 60%
= 7% (approx.) 45

p— 18. (A) Required answer =2
. Histogram

1. (A) Roguied mever =3
Answers are to be given by deep study of the histogram. The quéstions
related to the histogram can be understood by the following example ; 8. Bar Graphs

Answers are to be given by deep study of the histogram. The questions
related to the histogram can be undersiood by the following example :

Example: Direction ( (). No. 15 to 19)

In histogram, marks of 45 students of a class are shown. Answer the
question after deep study of the following histogram : Example: Direction ( (). No. 20 to 23)

Here, the bar graph shows the population of India (in crores) in the
different years. Study the bar graph carefully and answer the

I“ [ LA LLLA LY ] L L] L L) HEIEE
? L LLRLLLR LD CLE L L1 w .
I E L LLELLLR LD LR LD Ll "
T [ TERTTTRTTUTT [ TR su :: Pnp.l.'mn nfindll
: & L LI dd dddd LEELE L SELLL L] Tu 1 EE I‘u
E 5 L TErTH LT EEEEER Ad —
g 4 passas FERLLL E . B
& § MY 54.80
E ] L LLRLL] ‘-.l %
= 0 = 504
2 i 4192
g | 2 40 1 36.14
= 0 = T 185 [
10 20 30 40 5p 60 70 30 E, 30 42790
Digils e— o 8
20 -
15. How many such students who got 50 or more than marks? ”]':'
(A) 2 =y 0 1931 1941 1951 1961 1971 1981
(C) 11 (D) 16 (Fopulation Year)
16. If 30 marks are set to pass, then what will be the number of failed
stidents? 20, The percentage increase in population in the Census year 1981
(A) 2 (B) 6 compared to the Census year .
A) 248 B) 20
(©) 18 (D) 20 iy ®)
17. If 30 marks are the minimum marks to pass, then what will the Vb 3Bt _ _ @y =3 ; ) _
percentage of passed students? 21. Findthe census year in which the perceniage increase in population
15 the laghest compared to the previous census year.
i i L (A) 1951 (B) 1961
(C) 50% (D) 40%

(C) 1971 (D) 1981



22, Findthe census year in which the percentage increase in population 27. If income in the year 1997 was 5 times the expenditure of the

is the lowest compared to the previous census year. same year, then find the ratio between earned profit in the year
(A) 1961 (B) 1951 1991 and the expenditure in the yvear 1997,
{C) 1971 (D) 1941 (A) 11:28 (B) 44:7
23. Annual increase in the population from year 1931 o 1981 is : (C) 28:11 (Dy 7:44
(A) B100000 (B) 7600000 Solution :
(C) B900000 (D) 6700000 T
Solution : - A 30XTe T
20. (A) Required increase : = e G0 =100
[Hi.—*lﬂ - 54.80 300
= | =———— P 100 50
54 80 = —=l-ﬂ3fﬂ'
=248 % 3 3
21. (D) 1981 25, (C) Letin meg_;iwm vears, respective incomes are 2y, 3x, 4r and
22. (D) 1941 the expenditures are Gy, 5y, By,
68.40 = 27.90 2r—by =24 o)
2. (A) Annual growth =| =eer—0r and 3x-Sy=60 (i)
_ ﬂxl From the eq.(i) ¥ 3 = (i) x 2,
50 _ G — 18y — 6 + 10y
= B100000 crores =72 - 120
9. Pie Chart ol
= y=6
Displaying any problem through circular angles is called a pie chan. The From the eq.(1),
questions related to the pie chart can be understood by the following Ir=bxb=24
example : = M=+ =60
Example: Direction ( Q. No. 24 to 27) =¥ x=30
x=30and y=6
The pie chant shows earned profit in seven consecutive years by a . S
company. Study the pie chart carefully and answer the questions: Required ratio = 4x: 11
= 120 : 66
i =20: 11

360
26. (B) Average profit = T=51-4

which is nearest 1o the profit in the year 1995,

i3
27. (C) Ratio = 41:T=!E:II

24. If x% of sum of the earned profits equals to the earned profit in the Example : Direction ( Q. No. 28 to 30)
year 1994, find x.
2 1 The pie chart shows the marks of different subjects of a students in a
(A) 182 (@) 3|2 exam who got 720 marks. Study the pie chart carefully and answer the
©) 12 o ni o
2 3
25. Ratio between expenditure and income in the years 1992, 1994,
and 1996 are 6:5: §and 2 : 3 : 4. Find expenditure ratio between English
the income of the year 1996 and the total expenditures of the years &0°
1992 and 1994, Math
90°
(A) 40:11 (B) 10:7 Setune
(C) 20:11 (D) 20:13 (54
26. Profit in a year P is nearest to the average of eamed profits in all the Bangla
given years. Find the year P. 70°
(A) 1991 (B) 1995 History

(C) 1993 (D) 1994 65°



28, How many marks got in Science? 29 (C) 1% ——— 360°
2
{A) 200 (B) 300 o . 380°
(C) 75 (D) 150 = " 100
2
29, In which subject the student got 16 —:  of his total marks? E: ) [5':""'ii ® E]*
3 3 L T B |
'I'A: BILI:'EE,L’] 1Bl thlﬂl'} = fBlE
(C) English (D) Math = English
30. In which subject the smdent get 180 marks? N e A0
(A) Math (B) Bangla LT i
y - . Eﬁ
(C) English (D) Science : [?m )¢
Solution :
28. (D) Obtained marks in Science %o a0 maka , 20 .o
720
75°
= 90"

- — =1
— X 720=150

l. The given bar graph shows the wheat
production {in tonnes ) of a farm from the
year 2000 o 2014, How many times the
total production of ‘odd’, years s equal o
the total production of "even’ years?

(NCERT)
3
4 L 120
< 110195 i
% a0 —
2=
i
=
L B .
= = 5
2
(A ; (B) 0.75
(C) 1.33 (D) None of these

Direction { (). No. 2 to 4)
The given pie chart shows (in degree) the
expenditure incurred on various sports during
a particular year. Study the graph carefully and
answer the questions.

B asketball
63

Important Questions

.
F-9

3

What percentage of 1otal expenditune was
spent on lennis?

%

1
(A) |3;*3 By 22

=
(C) 25% (D) 45%

If the total amount spent in that year is 2
crorgs, then the wial amount spént on
cricket and hockey was :

(A) T 800,000 (B) T 80.00,000
(C) T 12000000 (D) T 16000000

. If the total amount spent duning the year

is | E0MMNN0, then the amount spent on
basketball will be more than the amount

spent on lennis, approximately—

(NCERT)
(A) T 250000 (B} T 360000
(C) T 900000 (D) T 410000

. The following pie-chart shows a person’s

expenses. [is total income is 28000. If it
saves 4900, then the value of x 15—

Food
135"
(A) 136° (B) 126
(C) 63° (D) 45°

According to the given graph. in which
wo consecutive months, the change in
auto sales (auto sales) was highest?

The sale (m Tea Lakhs)

i
a5k A m_hln
$.5F
4050 — -
il
1.75h
151
1350
1}
Jan. Feb. Mar. Apr. May Jume

(A) Apnl - May

(B) May - June

(C) January - February
(D) February - March

. If the figures to be displayed graphically

on the Y-axis are 1.5, 2.1, 2.7 and 3.3 in
lakhs, what would be the appropriate
scale to represent a unit” (In thousand)

(A) TS50 (B) T30
(C)y T 40 (D) T 60

The expenditure incurred on various
ilems in the following pie chart is in
descending order.

(A) Education, Saving. Clothes, Rent
Food



(B) Food, rent, clothes, saving, education
(C) Food, rent, education, clothes, saving
(D) Rent, tood, education, clothes, saving

9. The figures for the height of 35 leaves of

a plant up to one mm are correctly in the

13. In which years did the three items
together increase n total sales, gross

profit and net profit, as compared 1o the
previous year?

(A) 2013 and 2014 both

ired Y 075
Required answer = 0 "3

45°

2. (A) Expenses on Tennis = 3600 * 100}

following table. (NCERT) (B) 2014 and 2012 both - % - % = ;1%-:}
Length umber (C) 2012 and 2013 both - -
(inmm) N _ul' i 3. (B) Expenses on Cricket and Hockey
127-135 5 (D) 2010 and 2011 both
136-144 9 14. In which year was the percentage = clad % 100
145-153 12 increase in gross profit higher than in the 360°
154-162 3 previous year? 144
163-171 4 = —— x 00 =40%
: (A) 2011 (B) 2012 360
Is it mre r.hn_t the length of the leaves (©) 2013 (D) 2014 So, lotal expenses
maostly are of— a0
(A) 153 (B) 145 Direction { (). No. 15 10 18) = E e 2 0000 000
(C) 149 (D) None of these The graph given here shows the linear path = 80.00.000
10. The given pie-diagram shows the costof ~ followed by abus moving at the same speed. 4. (C) Required answer
building a house. If the total cost of  Study the graph and answer. 6345
construction of the house s 1500000, _ 35k = 360° w1 ROO0DO0
then wages will be spent. B 30p (3.30) ~ "
2 25k (4.24) ' = ﬁ w1 BOOO000
2 20} (3.18, 71 | = 900000
=158 Q1 | | 4900 » 360
A - 5 (C) ==y =63
T | | | | 6. (A) April - May
0 1 2 3 4 5 7. (B) ¥ 30 thousands

(A) T 90,000
(C) T 3.60,000

(B) T 250,000
(D) T 3,75.000

Direction { (). No. 11 to 14)

Study the table carefully and answer the ques-
tions.

Textile Company Pvi. Ltd. (In profit)
Year Total sale Total profit Net profit

20010 | 3516 1555 54.2
2011 407.9 1343 42.6
2012 380.1 1499 389
2013 439.7 160.5 50.3
2014 4859 203.3 65.%

11. In which year is the least difference
between total sales and gross profit?

(NCERT)
(A) 2010 (B) 2011
(C) 2012 (D) 2013

12. Total sales in the year 2013 is

approximately what percent of the total
sales in the year 20107

(A) T3 (B) 85
(C) 110 (D) 125

—peTime (1n house)
15. Speed of the bus (in kmv/h) is :

(A) 12 (B)6
(C) 18 (D) 24
16. Speed of the bus (in meter/min) is :
{A) 60 (B) 100
(C) 600 (D) 1000
17. The distance covered by the bus in 4.5
hours :
(A) 27 km (B) 30 km
(C) 36 km (D) 40 km
18. In what time does the bus cover the
distance of 15 km? INCERT)
(A) 3 hrs (B) 2 hrs
{C) 1.5 hrs (D) 2.5 hrs

SOLUTIONS

1. {B) Production of even years
(2010, 2012, 2014)
= 110 + 130 + 120 = 360

Production of odd wears (2009,
2011, 2013)

=%+ 105+ H=2710

8. (B) Food, rent, clothes, saving, education
9. (C) 149 mm

10. (D) Wages % = 3000 % 100%:
= 25%
s T 25% of 15,00,000
25
= ﬁ = 1 500000
= ¥ 3,75.000
1L (A) 2010

12. (D) Total sale in 2013 = 439-7
Total sale in 2010 = 351-6

) 4397
~ Required % = 516 100
= 125%
13. (A) 2013 and 2014 both
14. (D) 2014
15. (B) 6 km/h
6 = 1000
16. (B) Speed of bus = —
= 100 m/min
17. (A) Total distance
=24 4+ 3=27km

18. (D) 2-5 hours
L



