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Important Formulae and Concepts

Introduction to Rational Numbers

Introduction: Rational Numbers

e Arrational number is defined as a number that can be expressed in the form p,
where p and q are integers and q#0.

e Inour daily lives, we use some guantities which are not whole numbers but can be
expressed in the form of s. Hence we need rational numbers.

Equivalent Rational Numbers

e By multiplying or dividing the numerator and denominator of a rational number
by a same non zero integer, we obtain another rational number equivalent to the
given rational number.These are called equivalent fractions.

° = ==
3 3 2 6

~26 and 13 are equivalent fractions.
o 2=22=2.2and Zare equivalent fractions.
5

25 25+5 5 2

1 _ 12 __2
X

Rational Numbers in Standard Form

o Avrational number is said to be in the standard form if its denominator is a positive
integer and the numerator and denominator have no common factor other than 1.

o Example: Reduce —%.
Here, the H.C.F. of 4 and 16 is 4.

1. 4
>——=4¢ = —— = —-isthe standard form of ——.
4 16

LCM

e The least common multiple (LCM) of two numbers is the smallest number (#0) that is
a multiple of both.
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e Example: LCM of 3 and 4 can be calculated as shown below:
Multiples of 3: 0, 3, 6, 9, 12,15
Multiples of 4: 0, 4, 8, 12, 16
LCMof 3and 4 is 12.

Rational Numbers Between 2 Rational Numbers

Rational Numbers between Two Rational Numbers

e There are unlimited number(infinite number) of rational numbers between any two
rational numbers.

o Example: List some of the rational numbers between —3/5 and —1/3.
Solution: L.C.M. of 5 and 3 is 15.
= The given equations can be written as —9/15 and -5/15 .

=-6/15,-7/15,-8/15 are the rational numbers between —3/5
and —1/3.

Note : These are only few of the rational numbers between —3/5 and —1/3. There are infinte
number of rational numbers between them. Following the same procedure, many more
rational numbers can be inserted between them.

Properties of Rational Numbers

Properties of Rational Numbers

+ Closure Property
Sum, difference and product of two rationals is again a rational
number. So, Rational numbers are closed under addition,
subtraction, multiplication but NOT under division.

« Commutativity Property
For any two rational numbersaand ba*b="b*a.

» Rational numbers are commutative under addition and
multiplication but NOT under subtraction and division.

Exanlp]e:%-l—:—::—:and%ﬁ-%:—:
2 5 7 5 2 K
T}x%=i—2=§and%x:—‘;:§
%—%=—%b11t§—%:}
2es=gbutzsz=32

« Associative Property
For any three rational numbers a,band ¢, (a*b)*c=a= (b=xe).
+ Addition and multiplication are associative for rational numbers,
but subtraction and division are NOT associative for rational
numbers.
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srample: (3+2) +3 = S and 3+ (2+3) = 2
(B 2) 2= thana 2x(52) = &
(i-3)-t-8bwi-(3-1)-2
(Be2) 2= Bou2e(2e2)-2

Addition of Rational Numbers

» Case I: Adding rational numbers with same denominators:
] T
Example : — + —
_ 1Ty _ 12
- (T) T 5
« Case 2: Adding rational numbers with different denominators:
.1, 2
Example : — +
LCM of 7 and 3 is 21

i} L] 2 14
So, == and 3 =45

0 14 9414 5
;"ﬁ+ﬁ—( 2 )—E

<
Subtraction of Rational Numbers

s« To subtract two rational numbers, add the additive inverse of
the rational number that is being subtracted, to the other
rational number.

. g 2T
» Example: Subtract - from 5.

T . - 2
3t Additive Inverse of (E)

3+ ()

- (”"' ‘E) {+LCM of 9 and 5 is 45}

45

17
45

Multiplication and Division of Rational Numbers
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Multiplication of Rational Numbers

Multiplication of Rational Numbers

+ Case I: To multiply a rational number by a positive integer,
multiply the numerator by that integer, keeping the

denominator unchanged.

3 3T i3l
T x(N===%

« Case 2: Steps to multiply one rational number by the other
rational number:
Step 1. Multiply the numerators of the two rational numbers.
Step 2: Multiply the denominators of the two rational numbers.

Step 3: Write the product as
Product of Numeratore
Product of Denominators

-5 o0y 5x(9) a5
_(T)X(T)_ <8 56

Division of rational numbers

» To divide one rational number by the other rational numbers we
multiply the rational number by the reciprocal of the other.

-2 1
Example: — + -
= Tz % Reciprocal Df%
= T2 x 7 {- Reciprocal of% — 7}

14

3

Negatives and Reciprocals

Negatives and Reciprocals
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« Rational numbers are classified as positive and negative rational
numbers.
(i) When both the numerator and denominator of a rational
number are positive integers or negative integers,
then it is a positive rational number.
33

1. - . B
Example: - is a positive rational number. — = - isalsoa

positive rational number.

(ii) When either numerator or denominator of a rational
number is a negative integer, it is a negative rational number.

: -3 _ 3. . : 1 _ 3.
Example:— = — < is a negative rational number. — = —-is

Iso a negative rational number.

« If the product of two rational numbers is 1 then they are called
reciprocals of each other.

2 . . 3. 2
Example : 5 is reciprocal of 5, since 3 x

3 =1

[

Note : The product of a rational number with its reciprocal is
always 1.

Additive Inverse of a Rational Number

s Additive Inverse of a rational number % is the number that,
when added to E, yields zero.

. , 3. -3
Example: Additive Inverse of a rational number ¢ is — and

3

. . 3.
addtive inverse of — is .

. 1 1
Since E+? =1

Representing on a Number Line

Rational Numbers on a Number Line
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« In order to represent a given rational number =, where a and

are integers, on the number line :

Step 1: Divide the distance between two consecutive integers
into n parts.

For example : If we are given a rational number %., we divide th
space between 0 and 1, 1 and 2 etc. into four parts

Step 2: Label the rational numbers till the range includes the
number you need to mark

e The following figure shows how fractions %, % and % are
represented on a number line.

» Divide the portion from O to 1 on the number line into four
parts.

th
Then each part represents % portion of the whole.

A

sl +
Y

|
2
a4

o
'hl_‘ ==

Comparison of Rational Numbers

» Case 1: To compare two negative rational numbers, ignore their
negative signs and reverse the order.

et 3 2
Example: Which is greater:  or — 7
3 2,03 2
Compare g and =: ¢ > =

» Case 2: To compare a negative and a positive rational number,
we consider that a negative rational number is to the left of zero
whereas a positive rational number is to the right of zero on a
number line. So, a negative rational number will always be less

than a positive rational number.
2

Example: (i) 1—13 <z

R
(1) 5 <+
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Solved Numericals
Multiple Choice Questions (MCQs)

Question 1:
A rational number is defined as a number that can be expressed in the form p/q, where p and
g are integers and

(@qg=0 (byg=1
©q#l (dq#0
Solution :

(d) By definition, a number that can be expressed in the form of p/q, where p and q are
integers and q#0, is called a rational number.

Question 2:
Which of the following rational numbers is positive?
-8 19
) — (b} —
@ 213
-3 - 21
_- d) —=—
(c) a ) 3
Solution :

(c) We know that, when numerator and denominator of a rational number, both are negative,
it is a positive rational number.

-3
Hence, among the given rational numbers (—_L) is positive.

Question 3:
Which of the following rational numbers is negative?

(a) = (_—3] (b) =

7 -8
9 3
- d) —
(c} - { -
Solution :
(d)
-3y 3 -5 5 9 9 3 -3
al-|—=|== by ==X c)Z== d) — = —=
Question 4:
In the standard form of a rational number, the common factor of numerator and denominator
is always
@ao (b) 1 c) -2 (d)2
Solution :

(b) By definition, in the standard form of a rational number, the common factor of numerator
and denominator is always1
Note: Common factor means, a number which divides both the given two numbers.
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Question 5:

Which of the following rational numbers is equal to its reciprocal?
@1 (b) 2 c) 1/2 (@0

Solution :

(a)
(a) Reciprocal of 1= % =1
(b) Reciprocal of 2 = %

(c) Reciprocal af% =_=2

=R IE R R

‘d) Reciprocal of 0=

Note 1 is the only number, which is equal to its reciprocal.

Question 6:

The reciprocal of 1/2 is

@3 (b) 2 c)-1  (d)o
Solution :

1
(b) Reciprocal of 2~ T =2

[ 1

Question 7:
—48
The standard form of & is
48 ~- 60 ~4 -4
- b) —— (c) — (d)
Solution :

(¢) Given rational number is '%3

For standard/simplest form, divide numerator and denominator by their HCF

e -48+12 -4 [--HCF of 48 and 60 = 12]
- 60 +12 5
-48. -4

the standard form of —— IS5 —.
Hence, the 50 z

Question 8:
Which of the following is equivalent to 4/5 ?
5 16
2 b) —
@3 (b) 3_5:
16
= (d) —
i) 20 75
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Solution :
{e) Given rational number is g,

So, equivalent rational number = 4_5-:3
P
16

» [multiplying numerator and denominator by 4]

Note: If the numerator and denominator of a rational number is multiplied/divided by a non-
zero integer, then the result we get, is equivalent rational number.

Question 9:

How many rational numbers are there between two rational numbers?
@1 (b) O

(c) unlimited (d) 100

Solution :

(c) There are unlimited numbers between two rational numbers.

Question 10:

In the standard form of a rational number, the denominator is always a
@ao (b) negative integer

(c) positive integer d)1

Solution :

(c) By definition, a rational number is said to be in the standard form, if its denominator is a
positive integer.

Question 11:
To reduce a rational number to its standard form, we divide its numerator and denominator by
their

(@ LCM (b) HCF
(c) product (d) multiple
Solution :

(b) To reduce a rational number to its standard form, we divide its numerator and
denominator by their HCF.

Question 12:
Which is greater number in the following?
1 1
(a) 2 (b)0 (c)2 (d)-2
Solution :

(c) Obviously, % is greater, since this is the only number which is on the rightmost side of

the number line among others.

2 -1 0
2

ml_;.J_

Fill in the Blanks
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In questions 13 to 46, fill in the blanks to make the statements true.

Q_uestion 13:

-3 . )
= is a rational number
Solution :

The given rational number = is a negative number, because its numerator is negative integer.
-3 . : .
Hence, = is a negative rational number.

4

A

Question 14:

isa___rational number.

Solution :

The given rational number 1 is positive number, because its numerator and denominator are
positive integer.

Hence, 1 is a positive rational number.

Question 15:
The standard form of 7 is
Solution :

Given rational number is _'.EE.

. -B+4 -2 2 . _
mplest form, === [.-HCF of 8 and 36 = 4]
For standard/simp 3814 -0 9

-B . 2
Hence, the standard form of —— is =
-3 9

Question 16:

15
The standard form of ==1 is

Solution :

.1
(Given rational number is —g-

For standard/simplest form, —0+6 - 3 [.-HCF of 18 and 24 =6]
-24+6 -4

Hence, the standard form of 18 s '_3.
o4 4

Question 17:

N
On a number line, 7 is to the of Zero(0).
Solution :

On a number line, :é-l is to the left of zero (0).

4 (-1l 0 1 1
2 2

Note All the negative numbers lie on the left side of zero on the number line

Nilanjana Bhadra



Question 18:

On a number line, Tis to the of Zero(0).
Solution :

On a number line, Tis to the right of Zero(0).

2 4 0 1|4

3 3
Note All the positive numbers lie on the right side of zero on the number line.

Qluestion 19: ]
T is than =.
Solution :

Given rational numbers are l;- and %

LCM of their denominators, i.e. 2and 5=10

= —and =—
2x5 10 5x2 10
2»>=5
1. -1
So, - ——
5 2
Hence, _—1 iz smaller than 1.
2 5
Question 20:
—3 .
RS than O.
Solution :

Since, '—53 lies on the left side of zero (0). On the number line, _?'3 is smaller than 0

ie. 23<0
5
3 -1 0 1 3
] 2 2 5
Questionj 21:
—16 il ]
71 and 15 represent rational numbers.
Solution :
Given numbers are — 10 =-4_-2 [lowest form)
24 6 3
and 20 -3 [lowest form]
-16 4
-16, 20
24 -16

Hence, "2—15 and _E?—E represent different rational numbers.

Nilanjana Bhadra



Questlon 22

-7

o5 oand represent rational numbers.
Solution :
Given numbers are -27 _-9_-3 [lowest form]
45 15 5
and 153 [already lowest form]

Hence, -:1?51 and "?3 represent same rational numoers,

Question 23:

2
Additive inverse of 7 is

Solution :

Since, additive inverse is the negatlve of a number.

Hence, additive inverse of isT.
Note Additive inverse is a number, which when added to a given number, we get result as
zero.

QUES}IOI‘] 24:

F +§5=
Solution :
Given, _?3 + %: — 3; 2 [taking LCM]
=1
5
Hence, -3,2_-1
5 5 5
Question 25:
—J:l + {I] -
Solution :
Given, —2 + _?1 = _—: - %=% [taking LCM]
--6
6
=-1
Hence, “5.-1. 4
5] 3]
Question 26:

D)

Nilanjana Bhadra



Solution :
Given, 3 X [:E-]
4 3

Product of rational numbers = Product of numerators - 3::-:(—2}_: _—_E
Product of denominators 4x3 12

- :25:: [dividing numerator and denominator by 6]
_ =1
2

Question 27:

()

Solution :

Given, =5 ® (;3]
3 5

-+ Product of rational numbers = oduct of numerators _ (= 5)x (- 3) _ 15
Product of denominators Ix5 15
Hence, =5 [__3) =1
3 5

= 1

Questior{} 28:
Given, T = 42
Solution :
Let given expression is written as - :—2
= x=32x0)_gy (-6 [by cross-multiplication]
7
= x=-36
Hence j = :—3E
7 4
Question 29:
I g
1=
Solution :
Let 1. E
2 x
= x=12 [by cross-multiplication]
Hence, la —5-.
2 12

Question 30:
_2 7

T 0=
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Solution :

Given, —2-T-22-7 [taking LCM
3 9 o9
9
Hence, =2 - L =-1
9

In questions 31 to 35, fill in the boxes with the correct symbol ‘<¢,'<¢ or ‘=",

Question 31:
Y A

x5
Solution :

Given rational numbers are LE. and g

Since, J T is a negative rational number and g is a positive rational number. Also,

every positive rational number is greater than negative rational number.

Hence, —_—
-8 8

guegtion 32:
T
Solution :

Given rational numbers are g and — 5 .

Since, =5 is a negative rational number and ? is a positive rational number.
6

Also, every positive rational number is greater than negative rational number.

Hence, 3,5
7 B

Question 33:
54

GDE
Solution :

Given rational numbers are % and %‘

We convert the rational numbers with the same denominators.

5x2 _10,,48x3_24 [+ LCMof 6and 4 = 12]
Ex2 12 4x3 12
K:} 2410 = 2_4:E
12712
Hence, 5.8
6 4
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Question 34:
i

et

Solution :

Given rational numbers are -° and i. Since, both fractions have same dencminator, the
7

fraction which have greater numerator is greater. But in a negative number, the numerator

which is smaller is the greater number.
-9 4

Hence, —<—.

7 -7

Question 35:
03
Solution :

Given, 8 =1 an
B

Hence, 8.
8

Question 36:

The reciprocal of does not exist.

Solution :

The reciprocal of zero does not exist, as reciprocal of 0 is 1/0, which is not defined.

Question 37:

The reciprocal of 1 is
Solution :

The reciprocal of 1=1/1
Hence, the reciprocal of 1 is 1.

Question 38:
—3 -7
T (T:J =
Solution :

-+ Reciprocal of =7 is 3
3 7

__3 % .i
7 -7
Product of rational numbers =

Hence, _—3 -I-(i] = i
7 a) 49

Product of numerators _ (-3x3)_ - 9_9
Product of denominators 7 x(-7) -48 48

Question 39:

0+ ()
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Solution :
Here, 0 + (__5) =0
&

Because, 0 divided by any number is zero.

Question 40:
0 (%) -
Solution :

-5
Hence,” * (5) =0
Because, zero multiplies by any number result is zero.

Question 41:
_2
X (T:J =1
Solution :
Let xx [i] =1
5
5
= -2x=5 [by cross-multiplication]
-5
Xr=—
= 2
Hence, > x (7—2] =1
2 5
Question 42:
The standard form of rational number — 1 is
Solution :

~ HCF of given rational number -1 is 1.
For standard form=-1+1=-1
Hence, the standard form of rational number -1 is -1.

Question 43:
. .. a __ a+4m
If mis a common divisor of aand b, then® — ——
Solution :
If m is & common divisor of a8 and b, then
a_a+m
b b+m
Question 44
e, ) o )
If p and q are positive integers, then s is a rational number and =« is a rational
number.
Solution :

if p and q are positive integers, then p/q is a positive rational number, because both
_r:l

numerator and denominator are positive and -« is a negative rational number, because
denominator is in negative
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Question 45:

Two rational numbers are said to be equivalent or equal, if they have the same form.
Solution :

Two rational numbers are said to be equivalent or equal, if they have the same simplest form.

Question 46:

If p/q is a rational number, then g cannot be
Solution :

By definition, if B is a rational number, then g cannot be zero.

True/False
In questions 47 to 65, state whether the following statements are True or False.

Question 47:

Every natural number is a rational number, but every rational number need not be a natural
number.

Solution :

True

e.g. 1/2 is a rational number, but not a natural number.

Question 48:

Zero is a rational number.
Solution :

True

I:l
e.g. Zero can be written as 0 = 0/1. We know that, a number of the form ¢, where p, q are
integers and q # 0 is a rational number. So, zero is a rational number.

Question 49:
Every integer is a rational number but every rational number need not be an integer.
Solution :

True

Integers.... - 3,-2,-1, 0,1,2, 3,...

Rational numbers:

1.=E 0,41, 2,

Hence, every integer is rational number, but every rational number is not an integer.

Question 50:

Every negative integer is not a negative rational number.

Solution :

False

Because all the integers are rational numbers, whether it is negative/positive but vice-versa is
not true.

Question 51:
If 4 is a rational number and m is a non-zero integer, then
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P _ pxm

q o H T
Solution :

True

eg Letm=1,2,3,...

When m = 1, then P_px1_p
g 1xq g
When m=2,then R=RPX*2_P
g gx2 g
Hence p_pxm
' g gxm

Note: When both numerator and denominator of a rational number are multiplied/divide by a
same non-zero number, then we get the same rational number

Question 52:
If 4 is a rational number and m is a non-zero common divisor of p and g, then

P _ ptm

q -1
Solution :
True

eg. let m=123 ..

Whenm:lthen E:p_ﬂz_p-PE:EKl:E
g g+1 1 1 1 g g
Whenmz,Elthen E:E:E-{-E:EXE:E
g g+2 2 2 2 g g
Hence, P_p+m
g g+m
Question 53:
In a rational number, denominator always has to be a non-zero integer.
Solution :

_r:l
Basic definition of the rational number is that, it is in the form of 4, where q # 0. It is because
any number divided by zero is not defined.

Question 54:
If 4 is a rational number and m is a non-zero integer, then «=<m is a rational number not
]

equivalent to j;?

Solution :

False

Let m=123 ..

When m=1then —/— =2 =2

gxm gx2 g
For any non-zero value of m, PXMis always equivalent to P
qgxm q
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Question 55:

Sum of two rational numbers is always a rational number.
Solution :

True

]Sumjof two rational numbers is always a rational number, it is true.
3= =3

[ [

Question 56:
All decimal numbers are also rational numbers.
Solution
True
All decﬁlmal numbers are also rational numbers, it is true.
=4 =12

o

10

Question 57:

The quotient of two rationals is always a rational number.
Solution :

False

The quotient of two rationals is not always a rational number.
e.g. 1/0.

Question 58:

Every fraction is a rational number.

Solution :

True

Every fraction is a rational number but vice-versa is not true.

Question 59:
Two rationals with different numerators can never be equal.
Solution :

False

Lel% andf be two rational numbers, then %can be written as 23 in its lowest form.

Hence, two rational numbers with different numeratars can be equal.

Question 60:

8 can be written as a rational number with any integer as denominator.

Solution :

8 can be written as a rational number with any integer as denominator, it is false because 8
can be written as a rational number with 1 as denominator i.e.8/1.

Question 61:

i .

i IS equivalent to
Solution :

a
3
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Given, 4_4=2 +2 = g
6+2 3
Question 62:
. —3 . . .
The rational number 7 lies to the right of zero on the number line.
Solution :
False

Because every negative rational number lies to the left of zero on the number line.

0

oot
ml_l. -+
ra—

e+

Question 63: .

The rational number ™= and T7 are on the opposite sides of zero on the number line.
Solution :

S

Given rational numbers are -12 e 12 and il

-15 15 17
Hence, it is true, that rational numbers % and % are on the opposite sides of zerc on the

number line as one is negative and one is positve.

+ 6 2
14 15
Question 64:
Every rational number is a whole number.
Solution :
False

e.g. ¥ is a rational number, but it is not a whole number, because whole numbers
are 0,1,2....

Question 65:

Zero is the smallest rational number.

Solution :

False

Rational numbers can be negative and negative rational numbers are smaller than zero.

Question 66:
Match the following:
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Column | i : Column Ii

0 2.2 @ =
| b b | | g
(i) | %*3 | ® | —1
i) | 3 re C© | 1
. a,za | be
(iv) b b (d) | od
b (d ' ' ad
0 2+(9) e =
Solution :
(i) «(c) _ b
Given, 'E“"E =% X % + Reciprocal of % = A
=1
(i) +(e) ) »
Given, a,c.8,49 .+ Reciprocal of £ =2
b d b ¢ | d ¢
ad
“be
(i) += (a)
Given, g— +(-1 = % x(=1) [+Reciprocal of - 1= = 1]
|
b
(iv) & (b)
Given, % + %Ei: % % [?] [ Reciprocal of -T: = -_Lal.b-:l
=-1
(V) & (d)
Given, b.[d)=LxE [ Reciprocal of < = E]
a \c/ a d . ¢ d
_be
ad
Question 67:

Write each of the following rational numbers with positive denominators.
e
-5 28 13
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Solution :
WECEﬂwrit&.i =M=__.5
-8 -Bx(-1) 8
15

. 15x(-1) =15
—— Gan be written as = =
28 -28x(-1) 28

-17 . “17 x(=1) 17
d ——— can be written 88 = ———— = —
an -13 -13x(-1) 13

[multiplying numerators and denominators by (=1)]

, as both negative signs are cancelled.

Question 68:

3
Express 1 as a rational number with denominator:
(@36 (b) —80

Solution :
(a) To make the denominator 36, we have to multiply numerator and denominator by 9.
3x9 _27
4x9 36
(b) To make the denominator — 80, we have to multiply numerator and denominator by
-20.
3x(-20) _ - 60
4x(-20) -80
Question 69:
Reduce each of the following rational numbers in its lowest form
— i)
(i) 7=
o 1
(i) =ma1
Solution :
- 60

(i} — can be written as
72

= %&"‘*1‘?9 [dividing numerator and denominator by HCF of 60 and 72 i.e. 12)
+

- Eﬂ * 1— 1

12 [ Reciprocal of 12 = -—]

72x - 12
12

= :H_EE which is the lowest form.

iy —21 can be written as
364

= —2:3: 9191 [dividing numerator and denominator by HCF of 81 and 364 i.e., 91]
91 1 1

- 911 [ Reciprocal of 91= —]
=364 = o1 o

== l which is the lowest form.
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Question 70:
Express each of the following rational numbers in its standard form

L =12 o 14
0 =30 (1) — 49
... —15 . 299
—_— v
(i) 35 ( }—151
Solution :

(i) Given rational number is 12

For standard form of given rational number = = 12+6

[-HCF of 12 and 30 =6
—30+6

= ==
) -12 .2

Hence, the standard form of —= ig =,

-30 5

(i) Given rational number is l.

For standard form of given rational number = 1447

[-HCF of 14 and 49 =7]
—49+7

i __2

-7 7
14 . =2

Hence, the standard form of —— is —=

(iiiy Given rational number is -15

For standard form of given rational number = -31_’5 "'55 ["HCF of 15 and 35 = 5]

=3
7

Hence, the standard form of -15 is j.

(iv) Given rational number is ﬁ.

For standard form of given rational number = 299+23

[-HCF of 299 and 61 = 23]

-161+23
13 _18+(1) [dividing by {-1)in both numerator and denominator]
-7 13+(-1)
=13
7
Hence, the standard form of 299 =13

- 161 7

Question 71:

. _B 32
Are the rational numbers 7= and

—12 equivalent? Give reason.
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Solution :

-8 32
i ional b e — and .
Given rational numbers ar 28 ST
For standard form of =8 = —8+4 =2 [-*HCF of 8 and 28 = 4]
28 28+4 7
and standard form of 2 = 52 +16 [+HCF of 32and 112 = 16]
-112 -112 +16
=2 _-2
-7 7
Yes
Since, the standard form of “8and -2 _are equal.
. 28 -112
Hence, they are equivalent.
Question 72:
-7 5 2 -1 -3
Arrange the rational numbers T0* =%* =5 "1 "5 in ascending order.
Solution :

-7 5 2 -1-3
Given rational numbers ara1_D~ 5375
To arrange in any order, we make denominators of all rational numbers as same.
. LCM of 10, 8, 3, 4 and 5is 120.
So —?x‘lE‘ 5x15| 2><4ﬂ‘—1>-:30_—3><24
' 10x12 -8x15 —-3x40 4x30 5x24
-84 75 B0 -30-72
120" -120" -120" 120 120
-84 -75 -80 -30 -72
"~ 120 120" 120" 120" 120
Since, denominators are same, so ascending order of numerators are — 84, — 80, - 75, -
= 30

Hence,

—54{—35‘:-?5{—?2{—3[}

Question 73:
Represent the following rational numbers on a number line.
3 -7 22
23056
Solution :
—22 Sl 3
D e e S e .
4 -3 2 -1 0 1
Question 74:

If _TD = % find the value of x.
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Solution :
Given, —

= 7 =-5x28 [by cross-multiplication]

x
x== ==-5x4
= 7

= x==20
Hence, the value of x is — 20

Question 75:
Give three rational numbers equivalent to

Oka

(ii) 1

Solution :

(i) Given rational number is 34_3.

So, the equivalent rational numbers are
-3x2 _-6-3x3_-9 .4 -3x4_-12

4x2 B 4x3 12 4x4 16
Hence, three equivalent rational numbers are LE? :—29 and :{:3—2

(i} Given rational number is% .

So, the equivalent rational numbers are
7x2 _14 7x3 _21 and 7x4 28
11x2 22 11x3 33 11x4 44
14 21 28

, ivalent rational numbers are —, — and —.
Hence, three equivale t %' 23 a4

Question 76:
Write the next three rational numbers to complete the pattern:

{i)é,s,lz,lﬁ, r _
-5 -10 -15 -20

(i) —B'—iﬁr-24'~32
7 14 21 28

Solution :

r ¥ r
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(i) Given rational number is —- .

So, the next three equivalent rational numbers are
4x5 _ 20 4x6 _ 24 4x7 _ 28

= . = and =
-8x5 -25 -5x6 -—-30 -5=x7 =35
. 20 24 28
H ,th it lent numbers are , \ .
ence, the next equival —oc' 30—

. —8
(i) Given rational number is Ea

So, the next three equivalent rational numbers are
- 40 - - - - 56
-8x5_—-40 -8x6_ - 48 and Bx7 _

7x5 35 7x6 42 7x7 49
. —40 - 48 - 56
Hence, three next equivalent numbers are % @2 49
Question 77: ! i
List four rational numbers between 7 and .
Solution :

7
Given rational numbers are ? and 5

For making the same denominators: LCM of 7 and 8 = 56
5x8_40 4 7Tx7 _49

© 73656 " Bx7 56
: 40 49
So. the four rational numbers between = and % are
42 44 46 48
56 56 56 56
Question 78:
Find the sum of
8 3
i) — and —
(7 13 11
7 -4
i) = and —
( ) 3 3
Solution :
; - 8 3
Given, —and —
i) Giw 3 1
sum=8, 3. 8x1 5x18 88 39 [-LCM of 13and 11=143]
13 11 13x11 11x13 143 143
_ 88+ 39
143
=127
143
8 3. 127
h of — and = is —.
Hence, the sum 3 Ly
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[-LCMof 3and 3=3]

Hence, the sum of % and % is 1.

Question 79:
Solve:
. 29 30 .. > -8
(0 —-= (i) = -——
4 7 ' 13 26
Solution :

() Given, 22 -30_29x7 _30x4
T4

T 4x7 Tx4d

[--LCM of 4 and 7 is 28, so convert each of the given
fractions to equivalent fractions with denominator 28]

28 28
28 2
5 (-8Y_5_ 8_5x2 , 8x1
D m|—_— = — == +
() Given, 13 ( 26 ] 13 26 13x2 26x1
[-LCM of 13 and 26 is 26, so convert each of the given
fractions to equivalent fractions with denominator 26)
= 1] -+ .E
26 26
_10+8_18
26 26
~18+2_9 [dividing numerator and denominator by 2]
26+2 13
Question 80:
Find the product of
-4 -5 . — 22 -21
i) — and — ii and
(0 5 12 (i) 11 11
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Solution :
(i) Given, “4and =2
] 12

- Product of rational numbers =

Product of numerators

Product of denominators

X9 _20

ml—tg

22

() Given, —22and -2

11
- Product of rational numbers =

Ex12

20+20
+20

60

[dividing numerator and denominator by 20]

Product of numerators _ (- 22) x (-21) _ 462

Product of denominatars 1% 11 121
= 462 +11 [dividing numerator and denominator by 11]
121+11
= de
11
Question 81:
Simplify:
.13 -14 13 -7 -13 34
() X+ %%t 5
11 5 11 5 11 5
.6 3 1 3
(i) o x-—-=%x=
5 7 5 17
Solution :
{i}Given,Ex:—E+Exi -13.34
11 5 11 5 11 2
_13x(-14)  13x(-7)  (-13)x 34
1Mx5 1MMx5 11x5
_-182 - 91) N (— 442)
85 55 85
_ —182-91-442 [taking LCM)]
55
_-T5_ 43
55
(i) Given, §x§—1x§
5 7 5 7
_6x3_1x3_18_3
5x7 5x7 35 35
_18-3_15_15+5 [dividing numerator and denominator by 5]
35 35 35+5
=3
T

Nilanjana Bhadra



Question 82:
Simplify:

i) 27[%) (ii}1+[-%)

Solution :
(i) Given, > + [_2:1_]
7 | ~ss

The reciprocal of 2 mE
- 55 21

3 [21) ?x{-55}=[—55}x3=—55

So, =
© 7 \-55 21 7x21 49

(i) Given, 1+[ 1]

The reciprocal of [ ]

50.1-:—[—1]1)(11: 1x2

2 )1 1x(=1)
=2 -2
-1
Question 83:
Which is greater in the following?
7 iy oD o]
(i) E,— (i) —-3-,3<
4 8 79
Solution :

(i) Given rational numbers are _i and 35.

Here, §=3_’£=§a r:II'r Tx1_7 [+ LCM of 4 and 8 = 8]

4 4x2 B B Bx1 B

7>6 [since, the denominators of both rational numbers are same]

So, ?—r::-g
B 4

Hence, the greater number is %

Nilanjana Bhadra



(i) Given rational numbers are — 3?5 and 3%.
Hera.—3§=- [(3)x7+5)]_-[R)+5]_-26
7 7 7 7
1 _{3x9+1 _{27+1 _28
Also, 3-= = =
9 g 9 9
So, the rational numbers can be written as :-?-EE and %
-26_-26x9__234, 4,28 _26x7 _196 [-LCMof 7 and 9 = 63]

7 7x9 63 9 Ox7 63
196 > — 234 [since, the denominators of both rational numbers are same]
5

1
1 3_ - 3‘-
So 3 > =

Hence, the greater number is 3%.

Question 84:
Write a rational number in which the numerator is less than ‘-7 x 11’ and the denominator is

greater than *12+ 4°.

Solution :
Let, -TxM=p=-77
and 12+4=g=16
Rational number = P _—W

g 16

. . =78 =79 ~B80
Hence, it has more than one answer like . , .
| 17 18 19

Questiion 85:

1 -3

If x =10 and y = &, then evaluate x + y, X-y, Xxxy and X +.
Solution :
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Given, x = 1 and y=- 3
10

Now, x+y=

= -==- [-LCM of 10 and & = 40]

1 3)_ 1.3
n’d - = === |=—+ =
: (el

[- LCM of 10 and 8 = 40]

Product of numerators
Product of denominators

=" xx};—lx{-_mls__—1x{_3]=__3

10 8 10x 8 B0

and x+y:_1u +(:_3.]
10 g8

- Product of rational numbers =

The reciprocal of (‘T:] is 2.,

-3
1.8
So x+y= ﬁ} * —
= _1x8 _ '_E = '_Ef_% [dividing numerator and denominator by 2]
10x-3 30 30+2
-4
1
Question 86:
Find the reciprocal of the following:
w11 1 o 20 4
Jl-x—-|+|—-x6 Nn) —x—
{}(E 4) [2 ) (]51 91
5 ie)-(23)
i) —+— W |=-5x—|=-|=-3X=
( )13 65 ( }( 15 9
Solution :
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=1:-<1+‘Ixﬁ

(i) Given, (% X %] + [% s 6]
§
2

1
ox4 2x1 8
~Ix1, 6x4 [-LCM of 8 and 2 =8]
Bx*l 2x4

L2 _1+24

aaa
=25

8
Hence, the reciprocal of 25, is E
B 25

+ 8 |--product of rational numbers = -Predeut of numerators
prodcut of denominators

(i) Given, <0 ® 4

51 91
_20x4
51x ™

80

4641

- product of rational numbers = product of I'iLJI'ﬁEEEitDI? |
product of denominators

Hence, the reciprocal of % is E

80

(iiiy Given, S +=4
13 65

The reciprocal of —— rs -6_5-

3,-4_3 65_ 65x3 _15

"13 65 13 -4 13x{-—4} -4

Hence, the reciprocal of 15 i§ —.
-4 15

() Given, [— 5 x %J - (‘ 3% §]= [' %J ) (' ?31)

Question 87:

Write each of the following numbers in the form p/q, where p and q are integers.
(a) six-eighths (b) three and half

(c) opposite of 1 (d) one-fourth

(e) zero (f) opposite of three-fifths
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Solution :
(a) Six-eighths =§

(b) Three and half =31 = 3%2+1_7
2 2 2
(c) Opposite of 1= %
(d) One-fourth = %
[a} 0= E
1
(fy Here, three-fifths = g
. Opposite of three-fifths = g

Question 88:

In each of the following cases, write the rational number whose numerator and denominator

are respectively as under:

(a) 5-39 and 54-6 (b) (-4)x6and8+2
(c)35+(-7)and 35 -18 (d) 25 +15 and 81+40
Solution :
(a) Given, 5-39 and 54-6

Let numerator, p=5-39==34

and denominator, g=54-6=48

Hence, rational number = p_-34

q 48

(b) Given, (-4)x6 and 8+2

Let numerator, p=(-4)x6=-24

and denominator g=8+2 =g =4
Hence, rational number = P_ '_ff
q

(c) Given, 35+(-7)and 35-18

Let numerator, p=35+(-T7)= %: =5
and denominator, g=35-18=17
Hence, rational number = 2 = __1?5
Question 89:
Write the following as rational numbers in their standard forms.
(a) 35% (b) 1.2
3
(c) - EE (d) 240 + (- 840)

(e) 115 + 207
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Solution :

(a) Given, 35% = —>.
100

7 35 2! 100

s | s 2 50

1 5. 25

5] 5

By using prime factorisation, we get
35=7x5and 100=2x2x%x5x5
~HCFof 35 and100=5
On dividing numerator and denominator by their HCF, we get

35+5 21
© Hara’1'2=%=:§+§=§ [HCF of 12 and 10 = 2]
+
(c) Here —5E=_(5>¢T+3]=_45
- 6 . ?
240

d) Here, 240 + (- B40)= ——
(@) Here, 240-+(- 840) =~

-*HCF of 240 and B40 =120
On dividing numerator and denominator by their HCF, we get

240+120 _ 2
- B40+120 -7
_ 2x(-1)
-7x(-1) [multiplying numerator and denominator
by (—1) for positive denominator]
_ -2
7
(e) Given, 115+207 = 12
207
s | s EREA
23|23 3 69

23l 23

By using prime factorisation, we get

115=5%x23 and 207 =3x23x 3

~. HCF of 115and 207 = 23

On dividing numerator and denominator by their HCF, we get
115+23 _ 5

207+23 9
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Question 90:
Find a rational number exactly halfway between

[-LCM of 6and 9= 18]

[~LCMof 13 and 9 =117]

-1 1 1
a) —and - b) - and =
(a) 3 3 (b) ¢ and ¢
5 -7 1 1
(¢) ——and — (d) —and —
-13 9 15 12
We know that, a rational number, which is halfway between two rational number i.e. aand b
_a+b
B
(a) Given rational numbers are :371 and 1
Here,a= - andb =
3 3
L
2 2 2
Hence, the exactly halfway between - % and % is 0 (zero).
(b) Given rational numbers are 16 and %
Here.a=1 andbzl
B 9
1 . 1 1x3 + 1x2
a+b_g g_6x3 9x2
2 2 2
3,2
_18 18
2
i+2 5
18 _18__5 _5
2 2 18x2 36
1 1. 5
Hence, the exactly halfway between — and 3 is %
Solution : 6
{c) Given rational numbers are% and _—;
Here,a=-— and b=-_
13 9
=S, {- I) =5.7
a+ b _ 13 9)_13 9
2 2 2
-5x9 _7x13
_13x9 9x13
2
-45_91 -45-91
_ 117 117 _ 117
2 2
_ —136 _-136
117 x2 234
Hence, the exactly of halfway between S5 and th is — ;7332
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1

(d) Given rational numbers are al and
15 12

Here.e=1=-1—.enrvu:ﬂ‘:r=l
15

12
A, 1 Ix4 x5
a+b_15 12 _15x4
2 2 2
4,8 4+5
=60 €0 =
2 2 60
=3
40
1

Hence, the exactly halfway between T and — is —.

Question 91:
-4
Takingx=—,y=—$—andz=i, find
9 12 18

(a) The rational number which when added to x gives y.

(b) The rational number which subtracted from y given z.

(c) The rational number which when added to z gives us x.
(d) The rational number which when multiplied by y to get x.

(e) The reciprocal of x + y.
(f) The sum of reciprocals of x and y.
(9) (x +y)x2z

(h) (x-y)+2

(i) x +(y +2)

G) x+(y+2)

(k) x =(y +2)
Solution :
Gi‘u’ﬁﬂ,x:jlyziandz=l

9 12 18

(a) Letwe add Atoxtogety

=;,q=£*[_f)=_§_+j=5x3+4x4
2 U9 1279 3
_15+‘|5=E
36 36
(b) Let we subtract A from yto get z
y-A=z
S _ A=l
12 18
_a_7 _5 _T7x2-5x3
18 12 a6
=14-15_-1
36 36

[-LCMof 15 and 12 =60]

[-LCMof12and 9 =36]

[-LCMof 18 and 12 =36]
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(c) Let Abe added to zto give x.

A+ z=x
= + L4
18 9
- _-4_7 _-ax2-7x1 [-LCMof 9 and 18 = 18]
9 18 18
==8-7_-15_2-3
18 18 6
(d) Suppose, if Ais multiplied by y, then we get x
e Axy=x
= Ax_f_':’_:__q'
12 9
9 5 45
() Here,x + y=—24 5 _-4x4+5x3 [-LCMof 9 and 12 =36]
9 12 36
- x+y='15+15-_—1
36 36
. Reciprocal of x+ y= —— =~ 36
-1/36
() Reciprocal of x and ylsland l
x y
. 1.1 1 1
~.8um of reciprocals = — + — = - —
P x y -4/8 5/12
_-8,12_-45+48 [-LCM of 4 and 5 = 20
4 5 20 .
=3
20
{g) We have, (x +y)x Z
;(j+£]){l
9 12) 18
=[ix£]x1 [-.-reciprocal OIE=E]
9 5 ) 18 | 12 5
= Ax12x7 [-.-product of rational numbers = _Pr2duct of numerators ]
9x5x18 product of denominators
_ =56
135
(h) We have,
_(-4_5Y),7_-4x4-5x3 7 -
(r-y)+2—[g 12) TR — T [-LCM of 9 and 12 = 36)
_-16-15 7 (81, 7

% 13:[35 18]
=—31+?><2=-3!+14
36 %
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-4 5 7 -4 Ex34+Tx2
H + A =_"4| 2+ |20 42227 P2 AR LCM of 12 and 18 = 36]
() Here, x + {y ) = 9 [12 18] 9 [ 36 ][
=:4+(15+14]
9 36
_—_4+§_-4:-rd+29_E
9 36 36 a8
. -4 (5 7Y -4 (5 18 | 7 18
Here x +(y+2) = — +| —+ — |= == +| = x — recmrocalof——-u}
() Here, x +(y+2) 9+[12+13] 9+[12 ?] | 18 7
-4, 15 -4, 14 _-56 [remprocalﬂfﬁ-ﬁ]
o "1a 9 15 136 | TRRT:
-4 5 7
k) Here, x = (y+ 2) = — - | — + —
) *-ly+ 2= [12 18]
:‘_‘L(E'“*?__XE]::‘_[15*‘14)[-.-Lcmm1zand1azaa]
9 36 9 36
_ -4 29 _-4x4-29_-16-29
9 38 36 36
-4 _-5
K| 4
Question 92:
What should be added to = to obtain the nearest natural number?
Solution :
We know that, nearest number of _?1 is 1.
Let x be added m—;—)toobtaim.
Then, —1+x=‘1
2
1 241
= == e
= ¥EITST S
= w3
2

Hence, 3 should be added to _?1 to obtain nearest natural number,
2

Question 93:
What should be subtracted from 5~ to obtain the nearest integer?
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Solution :

Given rational number is _—;

We know that, nearest natural number of % i -1,

Let x be subtracted to ? 1o obtain -1.

Then, :-g-—x=—1

3
= x=£+1=l

3
So, we subtract % from ? to get the nearest integer.

Question 94: )

What should be multiplied with = to obtain the nearest integer?
Solution :

Let number be x.

We know that, nearest integer of - g i5 =1
According to the question, _TF ®x=-—1
= r==-1x i = §
-5 b
Hence, the required number is %
Question 95:
. -1 . -
What should be divided by =~ to obtain the greatest negative integer?
Solution :
Let the number be x.
We know that, greatest negative integer is <1.
According to the question,
1 +r==1
2
= 1 ® la- 1 [ reciprocal ofx = 1]
2 x x
= l ==-1x g
x 1
1_-2
= — —
x 1
-1
= x=—
2

Hence, the required number is '?1

Question 96:
: . gl :
From a rope 68 m long, pieces of equal size are cut. If length of one piece is 11 m, find the
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number of such pieces.

Solution :

Given, length of the rope = 68m

and length of small piece = 44m w % m
Total length of rope E
Length of small piece 17

s Number of pieces =

4
= E 4 [ *reciprocal o Ve i]
1 17 4 17
=4x4=16
Hence, the number of pieces is 16.
Question 97:
If 12 shirts of equal size can be prepared from 27 m cloth, what is length of cloth required for
each shirt?
Solution :

Given, total size of available cloth =27 m

Since, 12 shirts can be made from 27 m long cloth.
Total available cloth

loth required for each shirt =
Length of cloth requi MNumber of shirts

=22
12 4
=2.25m

Hence, 2.25 m cloth required for each shirt.

Question 98:
Insert 3 equivalent rational numbers between

(i) -1 and 1 (i) 0and - 10
2 5

Solution :

(i} Given, rational numbers are - %and c

For common denominator, LCMof 2and 5 =10
-1x565_-5 and 1x2 _2

2x5 10 5x2 10
Hence, three equivalent rational numbers I:mel"-'u'i?:E,'I"I_—ﬁaiir'n‘:lE are ﬂ, j, __g
10 10 10 20 30
-10 =20

(i) Three equivalent rational numbers between 0and =10 are -2, —, 2R

Note In this question, student should note that answer can vary.

Question 99:
150 students are studying English, Maths or both. 62% of the students are studying English
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and 68% are studying Maths. How many students are studying both?

Solution :
Given, total students in the class studying English, Maths or both = 150
Students studying English = 62% of 150 = % x 150 = 93

68

Students studying Maths = 68% of 150 = 6" 150=102

Total students studying both = Students studying English + Students studying Maths
— Students studying English, Maths or both
=93+102-150= 45

Question 100:

2 . . .
A body floats 7 of its volume above the surface. What is the ratio of the body submerged
volume to its exposed volume? Rewrite it as a rational number.
Solution :

Given, volume of body exposed = %

s Volume of body submerged = 1-Volume of body exposed

| b

.. Required ratio =

w4

M| = 0

In rational number

Solution of Previous Years’ Question Papers
2019

15t term

3) Hema had -E Kg of tea. She repacked the tea into bags of 35_2 Kg each. How many bags

of tea did Hema get?

Let the no. of bags of tea be x
. BX g

4) simplify: [(Z X 2) + -1X (=) ]
-3

1) Sourav got a baby rabbit and a pup. The rabbit weighs i Kg and the pup weighs % Kg.

How many times is the pup heavier than the baby rabbit?
—— B 7_3x16_12_15times
equired times == +—=—"——=—=1-

39 Term

3. Multiply : ;—S }(_1—;
Ans-1/12
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2018

1 Term

ii) After simplifying -;i X ; X % we get

a) & b)

= - c}ﬁ d) none of these

ii) After simplifying = x > x - we get
a) j};
)Reciprocal of |32 | is —
ii)Expressing i—z in power notation we get é)s.

v)Subtracting '?3 from = we get 1
i)All rational numbers are fractions FALSE

ii)Absolute value of (—)2 |s . TRUE
v)solving Ix|=21 + 3- we get 6 or -6.TRUE

4

(ifi) Find the difference: - - -

(iv) Divide: %— + 6.

s I P
(W)_—_G 14 "6 28
(v) Express - *3; in power notation.
11
(U) = E = 25

oy o g noc iy ol
(iii) Add: ( J‘u) + 216

(i) (- 1=2) + 2=

__17 .33 _-17x4+33x3 _ —68+99 _ 31
12 16 48 48 48

—=17 51

(iv) Slmphfy =t ot

20 50 100
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-17 51
Fa il
20 50 100

. 11
ol BN
(|v)__25

_ =220 +225 +170 +255 _ 430 _ 43

—

500 500 50
2" Term
- B
(iif) Divide: — 2+ =
w52
i) 575
—_5y 3
97 2
=2
6

(v) The product of two numbers is —24 % If one of the numbers is Si, find the other number.

‘ . g
By what number should we multiply —4% 50 that the product is 42

(v) The product of two numbers is —24% =-=

One of the numbers is 5% = %
Let the other number be x.

21 _ 49
Then)()igT;; 2
Orx=";*—

49 4 =14 2
Orx=-—% —=—=-4-

BTP
—4%><x='4£-§

Orx = 4= + (—4=)
Orx=ZrX-5="3

Or

49
2

Or

i)Simplify: 3 x(3.--62) X {52 ar:a%)mli1

22 7y 35 12 _ - 105 _
ANS =X ()X =X =—

Exercise Problems

el el

What is the additive inverse of -4/9?

What is the additive inverse of -9/11?

What is the additive inverse of 6/7?

State true/false: The rational number -12/(-5) and -7/17 are on opposite side of

zero on the number line.

Which is greater:
Which is greater:
Which is greater:
Which is greater:
Find: -3/7 + 2/3

© oo

2/3 or 5/2

-6/7 or -5/4
-1/50r 1/5

-4 3/7 or -4 5/6
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Find: -4/6 + (-2/11)

Express 6/7 as a rational number with denominator -14

Express 6/7 as a rational number with denominator 70

Express 6/7 as a rational number with denominator -21

Express 6/7 as a rational number with denominator -49

Is the number 4/(-3) rational?

Is 6 a positive number?

List 5 positive rational numbers.

Separate positive and negative rational numbers from the following rational
numbers: (-5)/(-7), 12/(-5), 7/4, 13/(-9), 0, (-18)/(-7), (-95)/116, (-1)/(-9)
Which of the following rational numbers are positive? -8/7, 9/8, (-19)/(-13), (-
21)/13

Which of the following rational numbers are negative? -3/7, (-5)/(-8), 9/(-83),
(-115)/(-197)

Show that the rational numbers -15/35 and 4/(-6) are not equal.

Find the standard form of -18/45

Find the standard form of -12/18

Find the standard form of -63/210

Express the rational number to the lowest form: 4/22

Express the rational number to the lowest form: -36/180

Express the rational number to the lowest form: -32/(-56)

What is the standard form of -33/69 ?

What is the standard form of 125/(-175) ?

Fill in the blanks: The standard form of 55/(-99) is
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