Chapter 4

Rational Numbers

Introduction
Rational numbers are those numbers which can be written in the form of s where p and g are

integers and g # 0. In a rational numberf, p is the numerator of fraction and q is the

denominator of the fraction.
15 .
For example: 37 —3 are rational numbers.

Positive rational numbers are those numbers in which its numerator and denominator are either
positive integers or both negative integers.

Negative rational numbers are those in which numerator and denominator are in such a way that
one of them is positive and other is negative.

Useful results:

(1) All natural numbers are rational numbers but a rational number need not be a natural number.
Natural numbers are 1, 2, 3....., all of which can be written in the fraction form as %,%,% etc.

If we take a rational number g then we see that it is not a natural number.

. . . . . . 0
(2) Zero is a rational number: It is rational number because we can write it as 0 = Iwhere, 0 and

lareintegersand 1 # 0
(3) All integers are rational numbers but a rational number need not be an integer.

For example: ...,-2, -1, 0, 1, 2...., are integers which can be written in the fraction form. Thus,
all are rational numbers also. But if we take a rational number as — % which can never be an
integer.

(4) Each fraction is a rational number but a rational number need not be a fraction.




Exercise 4.1

Question 1 — Write down the numerator of each of the following rational numbers:

Solution: In the fraction_?7, numerator is -7
..y 15
(i) =
Solution: In the fraction_l—z, numerator is 15
.y —17
(i) >
Solution: In the fraction:—z, numerator is -17
. 8
(V)5
Solution: In the fractiong, numerator is 8
(V) 5
Solution: 5 can be written as % Thus, numerator is 5
Question 2 — Write down the denominator of each of the following rational numbers:
-~ —4
()~
Solution: In the fraction_f, denominator is 5
.. 11
() =5

Solution: In the fraction_l—;, denominator is -34

(iii):—;z

Solution: In the fraction:—;;, denominator is -82
(iv) 15

Solution: Since 15 can written aslTS. In the fraction%, denominator is 1




(V) 0

. . . 0 0 0 0
Solution: Since, we can write 0 as 0 = 15555355 and so on

Therefore, in this case, denominator can be any integer other than 0.

Question 3 — Write down the rational number whose numerator is (-3) x4, and whose
denominator is (34 — 23) x (7 — 4).

Solution: Numerator = (—=3) x 4 = —12

Denominator = (34 —23) x (7—4) =11 x 3 = 33

i ¢ —-12
Thus, rational number = ———=2"_= ——=
denominator 33

Question 4 — Write the following rational numbers as integers:

7 —12 34 -73 95

Solution: Since integers are whole numbers which are not represented in fractional form.

Thus, these rational numbers in integer form are7,—12,34,—73,95

Question 5 — Write the following integers as rational numbers with denominator 1:
—15,17,85,—-100

Solution: Since a rational number always have a numerator and a denominator.

Thus, these integers can be written as rational numbers as follows:

—15 17 85 —100
171717 1

Question 6 — Write down the rational number whose numerator is the smallest three digit
number and denominator is the largest four digit number.

Solution: Since smallest three digit number = 100 and largest four digit number = 9999

i ¢ 100
Thus, rational number = —22erator

denominator 9999




Question 7 — Separate positive and negative rational numbers from the following rational
-5 12 7 13 -18 -95 -1

numbers: =, =375 0 116 5o

- -5 7 -—18 -1 . - -
Solution: T, and —, are positive rational numbers because numerator and denominator

. .- - - 12 13 -95 . -
are either positive or both negative integers whereas = and 77, are negative rational numbers

because numerator and denominator are in such a way that one of them is negative and other one
IS positive.

Question 8 — Which of the following rational numbers are positive?
.\ —8
() —
Solution: _78 IS not a positive rational number as numerator and denominator are of opposite sign.
-\ 9
(i) 5
Solution: g is a positive rational number as numerator and denominator are of same sign (positive
sign).
...y —19
(i) Ty

. -19 . .- . . .
Solution: —, Isapositive rational number as numerator and denominator are of same sign
(negative sign).

(iv)

. —-21 . .- . . .
Solution: —5 Is not a positive rational number as numerator and denominator are of opposite
sign.

Question 9 — Which of the following rational numbers are negative?
.\ -3
()~

. -3 . . . . . .
Solution: —-Is a negative rational number as numerator and denominator are of opposite sign.

(i) =

. —5. - . . .
Solution: —isa positive rational number as numerator and denominator are of same sign.




. 9
(1) e
Solution: ;152 negative rational number as numerator and denominator are of opposite sign.

.y -115
) Zo7

. -115 . .- - . .
Solution: —= is a positive rational number as numerator and denominator are of same sign.

Properties of Rational Numbers:

Property 1: Ifg is any rational number and m is a non-zero integer, then we have

Here, Z:—Z is a rational number equivalent to s

According to this property, if we multiply the numerator and denominator by the same non-zero
integer then, rational number remains unchanged.

Property 2: Ifs is any rational number and m is a common divisor of p and g, then we have

_pEm

q+m

According to this property, if we divide the numerator and denominator by the common divisor
of numerator and denominator then, rational number remains unchanged.

Examples:

Example 1 — Write each of the following rational numbers with positive denominator:

5 15 -17
-7’'-28"-13

Solution: We can write the rational numbers with positive denominator by multiplying the
numerator and denominator by (-1).

5 _ 5x(-1) _ -5,
-7 —7x(-1) 7'

15 15%x(-1) _ —15 ,
-28  —28x(-1) 28 '




-17 _ -17x(-1) _ 17
-13 ~ -13x(-1) 13

-5 ; )
Example 2 — Express - asa rational number with numerator:

(i) —15

Solution: In order to make numerator as -15, we have to multiply the numerator by__—ls5 = 3.
Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 3.

-5 —5%3 -15
Therefore, == = =22 = =22
6 6X3 18

(ii) 10

Solution: In order to make numerator as 10, we have to multiply the numerator byi—(; =-2.
Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by -2.

-5x(-2) _ 10

Therefore, ==
6 6x(-2) -12

Example 3 — Express _?4 as a rational number with denominator:
(i) 20

Solution: In order to make denominator as 20, we have to multiply the denominator by? =4,
Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 4.

-4 —4X4 —-16
Therefore, — = = —
5 5Xx4 20

(i) -30

Solution: In order to make denominator as -30, we have to multiply the denominator by_T30 =

—6. Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by -6.

—4x(=6) _ 24

Therefore, i
5 5x(—6) -30




Example 4 — Express %408 as a rational number with denominator 5.

Solution: In order to make denominator as 5, we have to divide the denominator by% =12.
Thus, to make the given rational number equivalent, we will divide both numerator and
denominator by 12.

—48 —48-+12 —4
Therefore, — = ——= = —
60 6012 5

Example 5 — Express % as a rational number with denominator 3.

Solution: In order to make denominator as 3, we have to divide the denominator by_T63 = -21.

Thus, to make the given rational number equivalent, we will divide both numerator and
denominator by -21.
42+(-21) -2

42
Therefore, — = ———— = —=
-63  —63+(-21) 3

Example 6 — Fill in the blanks:

. 5 - -
WZ=%=%

Solution: In order to fill the blank spaces, we need to make these fractions as equivalent rational
numbers.

Firstly, in order to make denominator as 35, we have to multiply the denominator byf—s7 = —5.

Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by -5.

Therefore, 55X _ o2
-7 —7%x(-5) _ 35

Secondly, in order to make denominator as -77, we have to multiply the denominator by__—777 =

11. Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 11.

5x(11) _ 55

Therefore, 2= =
-7  =7xQ1) =77

5 —-25 55
Therefore, — = — = —
-7 35 =77




7 35 _ 63
(i) Z;=—=—

Solution: In order to fill the blank spaces, we need to make these fractions as equivalent rational
numbers.

Firstly, in order to make numerator as 35, we have to multiply the numerator by% = 5. Thus, to

make the given rational number equivalent, we will multiply both numerator and denominator by
5.

Therefore, — = X5 _ 35
13 13x(5) 65
Secondly, in order to make numerator as -63, we have to multiply the numerator by_763 = -9,

Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by -9.

Therefore, é = X9 _ 63

T 13x(-9) -117

Therefore, = = 3 = =%

13 65 -117
Example 7 — In each of the following, find an equivalent form of the rational numbers
having a common denominator

(i) 2and

Solution: We will take LCM of (6 and 9) in order to make the denominators of each rational
number equal.

Now, LCM of (6 and 9) is 18

Firstly, in order to make denominator as 18 in%, we have to multiply the denominator by%8 =3.
Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 3.

Therefore, 5@ _ 15
6 6%x(3) 18

Secondly, in order to make denominator as 18 ing, we have to multiply the denominator bylg—8
2. Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 2.

Therefore, 2 = X&) _ 14
9 o9x(2) 18




. . . 15 14
Therefore, rational numbers with common denominator are Eand =

..y 2 5 7
(II)E,gandE

Solution: We will take LCM of (3, 6 and 12) in order to make the denominators of each rational
number equal.

Now, LCM of (3, 6 and 12) is 12

Firstly, in order to make denominator as 12 in;z, we have to multiply the denominator by13—2 =4,
Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 4.

Therefore, 2 = X&) _ 8
3 3x(4) 12

Secondly, in order to make denominator as 12 in%, we have to multiply the denominator by% =

2. Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 2.

Therefore, 5@ _ 10
6 6x(2) 12

Thirdly, in order to make denominator as 12 iné, we have to multiply the denominator byg =1.

Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 1.

X)) _ 7

7
Therefore, — = =
12 12x(1) 12

Exercise 4.2

Question 1 — Express each of the following as a rational number with positive denominator:
.\ 15

(1) 8

Solution: We can write the rational numbers with positive denominator by multiplying the
numerator and denominator by (-1).

-15 _ —-15%(-1) _ 15
-28  -28x(-1) 28




..y 6
(i) =
Solution: We can write the rational numbers with positive denominator by multiplying the

numerator and denominator by (-1).

6 _ 6x(-1) _ -6
-9 —9x(-1) 9

(iii):—ij

Solution: We can write the rational numbers with positive denominator by multiplying the
numerator and denominator by (-1).

-28 _ -28x(-1) _ 28
-11  -11x(-1) 11

(iv) =

Solution: We can write the rational numbers with positive denominator by multiplying the
numerator and denominator by (-1).

19 _ 19x(-1) _ -19
-7 —-7%x(-1) 7

. 3 . .
uestion 2 — Express = as a rational number with numerator:
5

(i) 6

Solution: In order to make numerator as 6, we have to multiply the numerator byg = 2. Thus, to
make the given rational number equivalent, we will multiply both numerator and denominator by
2.

3 3X2 6
Therefore, = = — = —
5 5X2 10

(i) -15
Solution: In order to make numerator as -15, we have to multiply the numerator by_T15 = —5.

Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by -5.

Therefore, 3 = 3x(=5 _ ~15
5 5x(-5) -25




(i) 21

Solution: In order to make numerator as 6, we have to multiply the numerator by23—1 = 7. Thus, to
make the given rational number equivalent, we will multiply both numerator and denominator by
1.

3 3X7 21
Therefore, 2 = 22 =22
5 5X7 35

(iv) -27

Solution: In order to make numerator as -27, we have to multiply the numerator by_T27 = -9,
Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by -9.

Therefore, 3 = X9 _ =27
5 5x(=9)  —45

. 5 . . .
Question 3 — Express Sasa rational number with denominator:

(i) -14

Solution: In order to make denominator as -14, we have to multiply the denominator by_T14 =
—2. Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by -2.

Therefore, 2 = =XE2 - 210
7 7x(=2) -—14

(i) 70

Solution: In order to make denominator as 70, we have to multiply the denominator byg = 10.
Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 10.

Therefore, 2 = 5x(10) _ 50
7 7x(0) 70

(iii) -28

Solution: In order to make denominator as -28, we have to multiply the denominator by_728 =

—4. Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by -4.

5x(=4) _ —20

Therefore, 5= =
7 7X(—4) -28




(iv) -84

Solution: In order to make denominator as -84, we have to multiply the denominator by_784 =

—12. Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by -12.

_ 5x(—12) _ —60

Therefore, 3= =
7 7x(-12) -84

. 3 . . .
Question 4 — Express Lasa rational number with denominator:

(i) 20

Solution: In order to make denominator as 20, we have to multiply the denominator by24—0 =5.
Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 5.

Therefore, 3.3 _15
4 4x(5) 20

(ii) 36

Solution: In order to make denominator as 36, we have to multiply the denominator by% =09.
Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 9.

Therefore, 3 _ 2x(Giee
4 4x(9) 36

(iii) 44

Solution: In order to make denominator as 44, we have to multiply the denominator by% =11.
Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 11.

Therefore, 3 = 21D _ 33
"4 4x(11) 44

(iv) -80

Solution: In order to make denominator as -80, we have to multiply the denominator by_T80 =

—20. Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by -20.

__3x(=20) _ —60

Therefore, 3= =
4 4x(-20) -80




. 2 . .
Question 5 — Express sasa rational number with numerator

(i) -56

Solution: In order to make numerator as -56, we have to multiply the numerator by_T56 = —28.
Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by -28.

_2x(-28) _ -56

2
Therefore, = = =
5 5%x(—28) —140

(ii) 154

Solution: In order to make numerator as 154, we have to multiply the numerator bylzﬁ =77.
Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 77.

2 2%(77 154
Therefore, 2 = 207 _ 15%
5 5x(77) 385

(i) -750

Solution: In order to make numerator as -750, we have to multiply the numerator by%50 =
—375. Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by -375.

_ 2x(=375) _ =750
© 5x(—=375) —1875

Therefore, %

(iv) 500

Solution: In order to make numerator as 500, we have to multiply the numerator byszﬂ = 250.
Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 250.

2 2X(250 500
Therefore, = = (250) _ 500
5 5x(250) 1250




. -192 . .
Question 6 — Express o 252 rational number with numerator:

(i) 64

Solution: In order to make numerator as 64, we have to divide the numerator by% = —3. Thus,

to make the given rational number equivalent, we will divide both numerator and denominator
by -3.

—192 —192-+(-3 64
Therefore, = (3) _ 6
108 108+(-3) -36

(ii) -16

Solution: In order to make numerator as -16, we have to divide the numerator by__1—1962 =12.

Thus, to make the given rational number equivalent, we will divide both numerator and
denominator by 12.
192 _ -192+(12) _ -16

Therefore, — =
108 108+(12) 9

(iii) 32

Solution: In order to make numerator as 32, we have to divide the numerator by% = —6. Thus,

to make the given rational number equivalent, we will divide both numerator and denominator
by -6.

—-192 —192+(—6 32
Therefore, = e 3%
108 108-+(—6) -18

(iv) -48

Solution: In order to make numerator as -48, we have to divide the numerator by__l—:g2 = 4. Thus,

to make the given rational number equivalent, we will divide both numerator and denominator
by 4.
192 _ -192+(4) _ —48

Therefore, —= =
108 108+(4) 27

. 168 . . .
Question 7 — Express oz d52 rational number with denominator:

(i) 14

Solution: In order to make denominator as 14, we have to divide the denominator by% = —-21.

Thus, to make the given rational number equivalent, we will divide both numerator and
denominator by -21.




168 _ 168+(-21) _ -8
—294  —294+(-21) 14

Therefore,
(i) -7

Solution: In order to make denominator as -7, we have to divide the denominator by_294 = 42.

-7
Thus, to make the given rational number equivalent, we will divide both numerator and

denominator by 42.

168 _ 168+(42) _ 4
—294  —294+(42) -7

Therefore,
(iii) -49

Solution: In order to make denominator as -49, we have to divide the denominator by__z—f;L =6.
Thus, to make the given rational number equivalent, we will divide both numerator and
denominator by 6.

168 _ 168+(6) _ 28
—294  —294+(6) —49

Therefore,

(iv) 1470

Solution: In order to make denominator as 1470, we have to multiply the denominator by—i‘;i =

—5. Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by -5.

168 _ 168X(=5) _ —840

Therefore, = =
—294  —294x(=5) 1470

Question 8 — Write _4—124 in a form so that the numerator is equal to:

(i) -2

Solution: In order to make numerator as -2, we have to divide the numerator by_T14 = —7. Thus,
to make the given rational number equivalent, we will divide both numerator and denominator
by -7.

Therefore, kil k)
42 42+(=7) -6

(i) 7
Solution: In order to make numerator as 7, we have to divide the numerator by_714 = —2. Thus,

to make the given rational number equivalent, we will divide both numerator and denominator
by -2.




Therefore, —ox = Z2*C2 _ 7
42 42+(-2)  -21

(iii) 42

Solution: In order to make numerator as 42, we have to multiply the numerator by_4—124 = -3.

Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by -3.
—14x(-3) 42

-14
Therefore, — = =
42 42%(-3) -126

(iv) -70

Solution: In order to make numerator as -70, we have to multiply the numerator by:—zz =5.

Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 5.
Therefore, = = —4X®) _ =70

" 42 42x(5) 210
Question 9 — Select those rational numbers which can be written as a rational number with
numerator 6:

1 23 4 5 -6 -7
22'3'4’-5'6’ 7’ 8

Solution: Below are the rational numbers which can be written as a rational number with
numerator 6:

X6 _ 6 (Multlplylng each term by 6)

T 22x6 132

—23_6 iplyi
= = 5 (Multiplying each term by 3)
_ 3x2

4-><2

(Multlplylng each term by 2)

_—6x(~1)
T 7x(-1)

= _37 (Multiplying each term by -1)




Question 10 — Select those rational numbers which can be written as a rational number
with denominator 4:

7 64 36 16 5 140

Solution: Below are the rational numbers which can be written as a rational number with
denominator 4:

7 _ E _ 3_5 oL
5 =3, =, (Dividing each term by 2)

64+4 16 oL
— = -, (Dividing each term by 4)

36 36%(=3) _ —12 . .. _
S p R lervar (Dividing each term by -3)

= = 203 = =2 (Multiplying each term by -1)

-4 —ax(-1)

140 _ 1407 _ 20 (oo e
5 = e 3 (Dividing each term by 7)
Question 11 — In each of the following, find an equivalent form of the rational number

having a common denominator:

-\ 3 5
(I) Zandﬁ

Solution: We will take LCM of (4 and 12) in order to make the denominators of each rational
number equal.

Now, LCM of (4 and 12) is 12

Firstly, in order to make denominator as 12 in%, we have to multiply the denominator by% =3.
Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 3.

3x(3) _ 9

Therefore, 3= =
4 4x(3) 12

Secondly, in order to make denominator as 12 in%, we have to multiply the denominator

by% = 1. Thus, to make the given rational number equivalent, we will multiply both numerator
and denominator by 1.

Therefore, = = 2X1) _ 5
12~ 12x(1) 12




. . . 9 5
Therefore, rational numbers with common denominator are Eand S

27 11
(||)§,gandﬁ

Solution: We will take LCM of (3, 6 and 12) in order to make the denominators of each rational
number equal.

Now, LCM of (3, 6 and 12) is 12

Firstly, in order to make denominator as 12 in;z, we have to multiply the denominator by13—2 =4,

Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 4.

2x(4) _ 8

Therefore, Z_ =
3 3x(4) 12

Secondly, in order to make denominator as 12 in%, we have to multiply the denominator by% =

2. Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 2.

Therefore, 2 = X&) _ 14
6 6x(2) 12

Thirdly, in order to make denominator as 12 in%, we have to multiply the denominator byg =

1. Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 1.

11 11x(1 11
Therefore, — = e f
12 12x(1) 12

. . . 8 14 11
Therefore, rational numbers with common denominator are 55 and o

i) 2,2, 2 and 22
7 8 14 21
Solution: We will take LCM of (7, 8, 14 and 21) in order to make the denominators of each

rational number equal.

Now, LCM of (7, 8, 14 and 21) is 168

168
— =
24. Thus, to make the given rational number equivalent, we will multiply both numerator and
denominator by 24.

Firstly, in order to make denominator as 168 in75, we have to multiply the denominator by




5 5%(24 120
Therefore, 2 = X4 _ 120
7 7x(24) 168

Secondly, in order to make denominator as 168 in%, we have to multiply the denominator

bylgg = 21. Thus, to make the given rational number equivalent, we will multiply both

numerator and denominator by 21.

3 3%x(21 63
Therefore, 3 = 3x@1 _ &3
8 8x(21) 168

Thirdly, in order to make denominator as 168 inﬁ, we have to multiply the denominator

byﬁ = 12. Thus, to make the given rational number equivalent, we will multiply both
14

numerator and denominator by 12.

9 9% (12 108
Therefore, > = 2X12) _ 108
14 14x(12) 168

. . . 120 63 108 160
Therefore, rational numbers with common denominator are —,—,— and —
168 168 168 168

Lowest form of a rational number

Supposes is any rational number where p and q are integers, then it is said to be in its lowest or
simplest form when p and q have no common factor other than 1.

Examples

Example 1 — Find whether the following rational numbers are in the lowest form or not.

(i) 72

Solution: Firstly, we will find: m = HCF of (17 and 79) as follows:
17=17x1

79=79x1

We can see that only 1 is common factor between 17 and 79

Thus, m = HCF (17, 79) = 1

17 - - .
Therefore, 5 Isin its lowest form.




(ii) g

Solution: Firstly, we will find: m = HCF of (24 and 320) as follows:
24=2%x2x%x2x%x3

320=2%x2%x2%x2%x2x%x2x5

We can see that 2 x 2 x 2 = 8 is common factor between 24 and 320
Thus, m = HCF (24, 320) =8

Since m # 1, thus % is not in its lowest form.

Therefore, we must divide each term by m = 8 in order to get its lowest term

24 24-+8

320  320+8 40

Example 2 — Express each of the following rational numbers to the lowest form:

(i) ¢

Solution: Firstly, we will find: m = HCF of (12 and 16) as follows:
12=2x%x2x3

16=2x%x2x2x%x2

We can see that 2 X 2 = 4 is common factor between 12 and 16

Thus, m=HCF (12, 16) =4
Since m # 1, thus i—z is not in its lowest form.

Therefore, we must divide each term by m = 4 in order to get its lowest term

12 12+4 3
= 2t 7= 3

16 16+4 4

(i) =

Solution: Firstly, we will find: m = HCF of (60 and 72) as follows:
60=2x2x3x%x5

72=2x2x2x3x3




We can see that 2 X 2 X 3 = 12 is common factor between 60 and 72

Thus, m=HCF (60, 72) = 12
Since m # 1, thus _7—620 is not in its lowest form.

Therefore, we must divide each term by m = 12 in order to get its lowest term

_ -60+12 _ -5

72+12 6

Solution: Firstly, we will find: m = HCF of (24 and 36) as follows:
24=2%x2x%x2x%x3

36=2%x2x3x3

We can see that 2 x 2 x 3 = 12 is common factor between 24 and 36

Thus, m = HCF (24, 36) =12
Since m # 1, thus :—;Z is not in its lowest form.

Therefore, we must divide each term by m = 12 in order to get its lowest term

_ -24+12 -2
-36+12 -3

Solution: Firstly, we will find: m = HCF of (91 and 364) as follows:
91=7x13

364=2x2x7x13

We can see that 7 x 13 = 91 is common factor between 91 and 364

Thus, m = HCF (91, 364) = 91

Since m # 1, thus % is not in its lowest form.

Therefore, we must divide each term by m = 91 in order to get its lowest term

91 91+91 _ 1

—364  —364+91 -4




Example 3 — Fill in the blanks:

0 _6__—

165 - 55

Solution: We will make them equivalent rational numbers as follows:
Consider, %

We will find: m = HCF of (90 and 165) as follows:
90=2%x3x3x5

165=3x5x11

We can see that 3 x 5 = 15 is common factor between 90 and 165

Thus, m = HCF (90, 165) = 15
Since m # 1, thus % is not in its lowest form.

Therefore, we must divide each term by m = 15 in order to get its lowest term

90 _ 90+15 _ 6

165  165+15 11

i SLREDE AT
Now, we multiply each term by (-1), — = T S
Now, in order to make denominator as -55, we will multiply each term by:—1515 = 5. Thus we get
-6 —6X5 -30

-11  -11X5  -55

90 -6 —-30
Therefore, we have, s

Exercise 4.3

Question 1 — Determine whether the following rational numbers are in the lowest form or
not:

OF

Solution: Firstly, we will find: m = HCF of (65 and 84) as follows:

65 = 5x13

84 = 2x2x 3x7




We can see that there is no common factor between 65 and 84

Thus, m = HCF (17, 79) = 1

65 . . .
Therefore, o is in its lowest form.

(i) 55

Solution: Firstly, we will find: m = HCF of (15 and 32) as follows:
15 =5x%3

32 = 2x2x% 2x2 x2

We can see that there is no common factor between 15 and 32
Thus, m = HCF (15, 32) = 1

Therefore, _3—125 is in its lowest form.

(iif)

Solution: Firstly, we will find: m = HCF of (24 and 128) as follows:
24=2x%x2x%x2x3

128 =2%x2%x2x2%x2x%x2%x2

We can see that 2 X 2 X 2 = 8 is common factor between 24 and 128
Thus, m = HCF (24, 128) =8

Since m # 1, thus 1% is not in its lowest form.

Therefore, we must divide each term by m = 8 in order to get its lowest term

24 24+8
128 128+8 16

(iv) =

Solution: Firstly, we will find: m = HCF of (56 and 32) as follows:

56=2x2x2x7

32=2x2x2x2x2




We can see that 2 x 2 X 2 = 8 is common factor between 56 and 32

Thus, m = HCF (56, 32) = 8

Since m # 1, thus :—zz is not in its lowest form.

Therefore, we must divide each term by m = 8 in order to get its lowest term

-56 —-56-+8 -7
= _ I

-32 -32+8 -4

Question 2 — Express each of the following rational numbers to the lowest form:
(i) 55

Solution: Firstly, we will find: m = HCF of (4 and 22) as follows:

4=2x2

22=2x11

We can see that 2 is common factor between 4 and 22

Thus, m=HCF (4, 22) =2

Since m # 1, thus % is not in its lowest form.

Therefore, we must divide each term by m = 2 in order to get its lowest term
=> i =
22

(i) ooy

Solution: Firstly, we will find: m = HCF of (36 and 180) as follows:
36=2%x2x3x3

180=2x2x3%x3x5

We can see that 2 x 2 x 3 x 3 = 36 is common factor between 36 and 180
Thus, m = HCF (36, 180) = 36

Since m # 1, thus ;732 is not in its lowest form.

Therefore, we must divide each term by m = 36 in order to get its lowest term




__—36 _ —36+36 _ -1

180 ~ 180+36 5

...y 132
(1) “a28

Solution: Firstly, we will find: m = HCF of (132 and 428) as follows:
132=2x2x3x11

428 =2 x 2 x 107

We can see that 2 X 2 = 4 is common factor between 132 and 428
Thus, m = HCF (132, 428) = 4

Since m # 1, thus % is not in its lowest form.

Therefore, we must divide each term by m = 4 in order to get its lowest term

132 _ 132+4 _ 33
-428  -428+4  —107

(iv) =

Solution: Firstly, we will find: m = HCF of (32 and 56) as follows:
32=2x%x2x%x2x2x%x2

56=2x%x2x2x7

We can see that 2 X 2 x 2 = 8 is common factor between 56 and 32

Thus, m = HCF (32, 56) = 8

Since m # 1, thus :—Z’z is not in its lowest form.

Therefore, we must divide each term by m = 8 in order to get its lowest term

_, 732 _ 328 _ -4 _ 4
-56  —-56+8 -7 7

Question 3 — Fill in the blanks:

Solution: We will make them equivalent rational numbers as follows:

. -5
Consider, -




Now, in order to make denominator as 35, we must multiply each term by3'75 = 5. Thus, we get

-5 —5X%5 -25
=> — = = —
7 7X5 35

Also, in order to make denominator as 49, we must multiply each term by% = 7. Thus, we get

-5 —5%X7 -35
=> — = = —
7 7X7 49

_ —-25 _ -35

-5
Therefore, we have, — = — = —
7 35 49

..\ —4 - 12
M=%~

Solution: We will make them equivalent rational numbers as follows:
. -4
Consider, >

Now, in order to make denominator as 18, we must multiply each term by_l—z = —2. Thus, we get

-4 —4X(-2 8
_o Tt oax(e2) _

T 9 —ox(-2) 18

Also, in order to make numerator as 12, we must multiply each term by_l—i = —3. Thus, we get

-4 —4x(=3) _ 12
-9 -9x(=3) 27

—4 8 12
Therefore, we have, — = — = —
./ 18 27

...y 6 -12 24
(III) _—13 =—=—

Solution: We will make them equivalent rational numbers as follows:

- 6
Consider, —
—-13

Now, in order to make numerator as -12, we must multiply each term by_T12 = —2. Thus, we get

_y 6 _ 6X(-2) _ -12
-13  -13x(-2) 26

Also, in order to make numerator as 24, we must multiply each term by% = 4. Thus, we get

6 _ 6x(4) _ 24

= = =
-13  —-13x(4) -52




6 —-12 24
Therefore, we have, — = — = —
-13 26 —-52

.\ —6 3 -
M= =4=5%

Solution: We will make them equivalent rational numbers as follows:
Consider, —
11
Now, in order to make numerator as -6, we must multiply each term by_?6 = —2. Thus, we get

3 _ 3%x(-2) _ -6
11 11x(-2) —22

Also, in order to make denominator as -55, we must multiply each term by% = —5. Thus, we
get

53 _ 3x(-5) _ -15
11 11x(-5) —55

-6 3 -15
Therefore, we have, — = — = —
—22 11 -55

Standard form of a Rational Number

Supposes be any rational number, then it is said to be in standard form if q is non-negative and p
and g have no common factor other than 1

Examples

Example 1 — Express each of the following rational numbers in the standard form:

(i) 5

Solution: We observe that denominator = 28 which is positive. Now, we convert ;—88 into its
standard form as follows:




Firstly, we will find: m = HCF of (8 and 28)

8=2x2x2

28=2x2x7

We can see that 2 X 2 = 4 is common factor between 8 and 28
Thus, m=HCF (8, 28) =4

Since m # 1, thus ;—88 is not in its standard form

Therefore, we must divide each term by m = 4 in order to get its standard form

Thus _72 is the standard form of ;—88

(i) 5z

Solution: We observe that denominator = -30 which is negative. Firstly, we will make

denominator positive by multiplying each term by (-1).

12 —-12x(-1) 12
—30 -30x(=1) 30

12 . 4
Now, we convert . into its standard form as follows:

Firstly, we will find: m = HCF of (12 and 30)

12=2x%x2x%x3

30=2%x3x%x5

We can see that 2 x 3 = 6 is common factor between 12 and 30

Thus, m=HCF (12, 30) =6
Since m # 1, thus % is not in its standard form

Therefore, we must divide each term by m = 6 in order to get its standard form

12 12+6 2
= 2t 20 =

30 306 5

Thus E is the standard form of :—;z




..y 14
(1) 20
Solution: We observe that denominator = -49 which is negative. Firstly, we will make

denominator positive by multiplying each term by (-1).

14 14x(-1) -14
—49  —49x (-1) 49

—-14 . .
Now, we convert Y into its standard form as follows:

Firstly, we will find: m = HCF of (14 and 49)
14=2x7

49=7x7

We can see that 7 is common factor between 14 and 49
Thus, m = HCF (14, 49) = 7

Since m # 1, thus ;—24 is not in its standard form

Therefore, we must divide each term by m =7 in order to get its standard form

14 _ —14+7 _ -2

49 49+7 7

Thus _72 is the standard form of _1—:9

(iv) =2

Solution: We observe that denominator = -56 which is negative. Firstly, we will make
denominator positive by multiplying each term by (-1).

-16 _-16x(-1) 16

—56 —-56x(—=1) 56

16 . .
Now, we convert E into its standard form as follows:

Firstly, we will find: m = HCF of (16 and 56)
16=2%x2x2x%x2
56=2x2x2x7

We can see that 2 X 2 x 2 = 8 is common factor between 16 and 56




Thus, m = HCF (16, 56) =8
Since m # 1, thus ﬁ is not in its standard form

Therefore, we must divide each term by m = 8 in order to get its standard form

__ 16 _ 16+8 _ 2
7

56  56+8

Thus % is the standard form of :—;Z

Example 2 — Express each one of the following rational numbers in the standard form:

.\ —247
M) 2

Solution: We observe that denominator = -228 which is negative. Firstly, we will make
denominator positive by multiplying each term by (-1).

—247 =247 x (1) _ 247

—228 -—228x(-1) 228

247 . .
Now, we convert Py into its standard form as follows:

Firstly, we will find: m = HCF of (247 and 228)

247 =13 x 19

228=2x2x3x19

We can see that 19 is common factor between 247 and 228

Thus, m = HCF (247, 228) = 19

Since m # 1, thus % is not in its standard form

Therefore, we must divide each term by m = 19 in order to get its standard form

247 24719 13
= _ _ 2

228 228+19 12

—247

Thus = is the standard form of —22Z
12 —228

..\ 299
(”) -161

Solution: We observe that denominator = -161 which is negative. Firstly, we will make
denominator positive by multiplying each term by (-1).




299  299x(-1) -299
-161 —-161x (-1) 161

—299 . .
Now, we convert o1 into its standard form as follows:

Firstly, we will find: m = HCF of (299 and 161)

299 =13 x 23

161 =23x%x7

We can see that 23 is common factor between 299 and 161
Thus, m = HCF (299, 161) = 23

Since m # 1, thus % is not in its standard form

Therefore, we must divide each term by m = 23 in order to get its standard form

_5 T299 _ -299+23 _ -13
161 161+23 7

Thus _713 is the standard form of %

Exercise 4.4

Question 1 — Write each of the following rational numbers in the standard form:

() =

Solution: We observe that denominator = 10 which is positive. Now, we convert 12—0 into its
standard form as follows:

Firstly, we will find: m = HCF of (2 and 10)

2=2x1

10=2x5x1

We can see that 2 x 1 = 2 is common factor between 2 and 10
Thus, m = HCF (2, 10) = 2

Since m # 1, thus % is not in its standard form

Therefore, we must divide each term by m = 2 in order to get its standard form




Thus % is the standard form of 12—0

(if) 7

Solution: We observe that denominator = 36 which is positive. Now, we convert ;—68 into its
standard form as follows:

Firstly, we will find: m = HCF of (8 and 36)

8=2x%x2x%x2

36=2x2x2x3

We can see that 2 X 2 = 4 is common factor between 8 and 36
Thus, m=HCF (8, 36) =4

Since m # 1, thus ;—: is not in its standard form

Therefore, we must divide each term by m = 4 in order to get its standard form

Thus _Tz is the standard form of ;—:
4
(iii) e
Solution: We observe that denominator = -16 which is negative. Firstly, we will make
denominator positive by multiplying each term by (-1).
4 4x(-1) -4
-16 -—-16x(-1) 16

Now, we convert ;—Z into its standard form as follows:
Firstly, we will find: m = HCF of (4 and 16)
4=2x%x2

16=2x%x2x2x%x2

We can see that 2 X 2 = 4 is common factor between 4 and 16




Thus, m=HCF (4, 16) =4
Since m # 1, thus I—: is not in its standard form

Therefore, we must divide each term by m = 4 in order to get its standard form

Thus _71 is the standard form of _im

(V) 5

Solution: We observe that denominator = -35 which is negative. Firstly, we will make
denominator positive by multiplying each term by (-1).

—15 -15x(-1) 15

—35 —35x(=1) 35

Now, we convert g into its standard form as follows:
Firstly, we will find: m = HCF of (15 and 35)
15=3x5

35=5x7

We can see that 5 is common factor between 15 and 35
Thus, m = HCF (15, 35) =5

Since m # 1, thus ﬁ is not in its standard form

Therefore, we must divide each term by m =5 in order to get its standard form

Thus % is the standard form of :—;E

299
( ) -161

Solution: We observe that denominator = -161 which is negative. Firstly, we will make
denominator positive by multiplying each term by (-1).




299  299x(-1) -299
-161 —-161x (-1) 161

—299 . .
Now, we convert o1 into its standard form as follows:

Firstly, we will find: m = HCF of (299 and 161)

299 =13 x 23

161 =7 x 23

We can see that 23 is common factor between 299 and 161
Thus, m = HCF (299, 161) = 23

Since m # 1, thus % is not in its standard form

Therefore, we must divide each term by m = 23 in order to get its standard form

_5 T299 _ -299+23 _ -13
161 161+23 7

Thus _713 is the standard form of %

., —63
(VI) -210

Solution: We observe that denominator = -210 which is negative. Firstly, we will make
denominator positive by multiplying each term by (-1).

—-63  —63x(-1) _ 63

—210 -210x (=1) 210

63 . .
Now, we convert 716 into its standard form as follows:

Firstly, we will find: m = HCF of (63 and 210)

63=3x3x7

210=3x7%x2x5

We can see that 3 x 7 = 21 is common factor between 63 and 210

Thus, m = HCF (63, 210) = 21

Since m # 1, thus % is not in its standard form




Therefore, we must divide each term by m = 21 in order to get its standard form

63 _ 63+21 _ 3

210 210+21 10

Thus = is the standard form of —2>
10 —-210
. 68
(vii) 15

Solution: We observe that denominator = -119 which is negative. Firstly, we will make
denominator positive by multiplying each term by (-1).

68  68x(-1) _—68
-119  —-119x (-1) 119

—68 . .
Now, we convert o into its standard form as follows:

Firstly, we will find: m = HCF of (68 and 119)

68 =2 x 2 x17

119=7 x 17

We can see that 17 is common factor between 68 and 119

Thus, m = HCF (68, 119) = 17
Since m # 1, thus JT(’S is not in its standard form

Therefore, we must divide each term by m = 17 in order to get its standard form

_ -68+17 _ -4

119 119+17 7
-4 . 68
Thus — is the standard form of —

...y —195
(viii) 75

Solution: We observe that denominator = 275 which is positive. Now, we convert %955 into its

standard form as follows:
Firstly, we will find: m = HCF of (195 and 275)
195=5x3x 13

275=5x5x11




We can see that 5 is common factor between 195 and 275

Thus, m = HCF (195, 275) =5
Since m # 1, thus %955 is not in its standard form

Therefore, we must divide each term by m =5 in order to get its standard form

—195 —195+5 -39
=>— = =

275 ~ 275+5 55

Thus =2 is the standard form of —-=
55 275

Equality of Rational Numbers

Method 1: In the first method, we will test the equality of rational numbers by converting them
into standard form. If they have the same standard form, then they are equal.

Method 2: In the second method, we will multiply the numerator and denominator of first
number by denominator of second number and multiply the numerator and denominator of
second number by denominator of first number. If their numerators are equal then the given
rational numbers are equal.

Method 3: For testing the equality of rational numbers, we will use the following result:

=—<=>aXd=cXb

a
b

Examples
. 8 -50
Example 1 — Are the rational numbers _—uandE equal?

Solution: We will first convert them into standard form:

. 8 8x(—1 -8
Consider, — = Sxtn) 8
-12  —-12x(-1) 12

8=2x2x2and
12=2%x2x3

We can see that 2 x 2 = 4 is common factor between 8 and 12. So, in order to make it in standard
form, we must divide each term by 4
-8 —-8+4 -2

12 12+4 3




- -50
Now, consider e

50=2x5x5and
75=3%x5x5

We can see that 5 x 5 = 25 is common factor between 50 and 75. So, in order to make it in
standard form, we must divide each term by 25
—-50 -50+25 _ -2

75  75+25 3

. . -2
Now, we can see that given rational numbers has the same standard form?

8 -50
Therefore, — = —
—-12 75

. -8 28
Example 2 — Are the rational numbers E‘md—Tg equal?

Solution: We will first convert them into standard form:
Consider, -8
28

8=2x2x2and
28=2x%x2x7

We can see that 2 x 2 = 4 is common factor between 8 and 28. So, in order to make it in standard
form, we must divide each term by 4

-8 —8+4 -2
28 28=+4 7

Now, consider 2& = 28D _ ~28
—49  —49x(=1) 49

28=2x2x7and

49=7x7

We can see that 7 is common factor between 28 and 49. So, in order to make it in standard form,
we must divide each term by 7
—28 -28+7 —4

49 49 =7 7

Now, we can see that given rational numbers does not have same standard form




-8 28
Therefore, — # —
28 —49

Example 3 — Are the rational numbers _—64 and_l—:4 equal?

Solution: Using method 2, we will test the equality of rational numbers:

Consider, _?4

We will multiply each term by denominator of second number which is -24, we get

—4  —4x(-24) 96

6 6x(=24) —144

. 16
Now consider, -y

We will multiply each term by denominator of first number which is 6, we get

16 16x(6) 96
—24 —24x(6) —-144

We can see that both the numerators are equal that is 96

-4 16
Therefore, — = —
6 —24

Example 4 — Show that the rational numbers _S—I:and_i6 are not equal.

Solution: Using method 2, we will test the equality of rational numbers:
Consider, —>
35
We will multiply each term by denominator of second number which is -6, we get

~15 —15%x(=6) _ 90

35  35x(—=6) —210

- 4
Now consider, =

We will multiply each term by denominator of first number which is 35, we get

4 4 % (35) 140

6 —6x(35) —210

We can see that both the numerators are not equal.




4

Therefore, —= =
35 -6

Example 5 — Which of the following pairs of rational numbers are equal?
N -7 3
0] " and_—9
Solution: We will use the below result in order to test the equality of rational numbers:

a_c<_> Xd=cXb
p g 4re=ce

Here,axd = (-=7) x (—9) = 63 and
cxb=(3)x(21) =63

Wecanseethata X d = ¢ X b = 63

-7 3

Therefore, — = —

21 9
... -8 13
(i) — and =
-14 21

Solution: We will use the below result in order to test the equality of rational numbers:

a—c<—> Xd=cXb
e W C. N\

Here,a x d = (—8) x (21) = —168 and
cXb=(13)x (—14) = —182

Wecanseethata xd #c X b

-8 13
Therefore, — # —
-14 21

Example 6 — If_T5 = %, find the value of x.

Solution: We know that: % = % <=>axd=cXxb

-5
:>—:i

7 28
=>(-5) x (28) = 7x

=>—-140 =7x




_ -140 _

==>x=—=-20
7

il 3 _ =
Example 7 — Fill in the blank: s 18

Solution: Let the blank space be ’x’

-3
Then we have, = = =
8 48

Now,weknowthat:%=§<=>axd= cXb

-3 X
=> — = —
8 48

=>(—3) x (48) = 8x
=>—144 = 8x

—-144
=>x ::—:;— = —-18

Exercise 4.5

Question 1 — Which of the following rational numbers are equal?
.\ —9 8
0)1;(1"11:;5
Solution: We will use the below result in order to test the equality of rational numbers:

a—c<—> Xd=cXb
p g ere=c

Here,a x d = (=9) x (—12) = 108 and
cxb=(8)x(12) =96
Wecanseethata xd #c X b

8

Therefore, 2z
12 —-12

20
=25

(ii) 5 and

Solution: We will use the below result in order to test the equality of rational numbers:

a—c<—> Xd=cXb
p g aresc¢

Here,a x d = (—16) x (—25) = 400 and




c X b =1(20) x (20) = 400

We canseethata x d = ¢ x b = 400

—-16 20
Therefore, — = —
20 —-25

ceoy =7 3
(iii) o1 and >
Solution: We will use the below result in order to test the equality of rational numbers:

=—<=>aXd=cXb

a
b

Here,axd = (-=7) x (—9) = 63 and
cxb=(21)x(3) =63

Wecanseethata X d = ¢ X b = 63

-7 3
Therefore, — = —
21 -9

(iv) == and 2
-14 21
Solution: We will use the below result in order to test the equality of rational numbers:

a—c<—> Xd=cXb
p g~ &re=c

Here,a x d = (—8) x (—21) = 168 and
cxb=(—14) x (13) = —182
Wecanseethataxd #cxb
Therefore, __—184 * g

Question 2 — If each of the following pairs represents a pair of equivalent rational numbers,
find the values of x:

N 2 5
0);(1"11;
Solution: It is given that above pair represents equivalent rational number.

Thus, byusing%=2<=>axd=cxb




2 5
We have: = = =
3 X

=>(2)x (x) =(5) x(3)
=>2x =15

15
==>x =—
2

(ii) %Bandﬁ

Solution: It is given that above pair represents equivalent rational number.

Thus, byusing%=§<=>axd=cxb
We have: = =2
7 4

=> (-3) x(4) = (7) X (x)
= -12="7x

—-12
==X = —
7

P | X
(III) s and 5
Solution: It is given that above pair represents equivalent rational number.

Thus, byusing%=§<=>a><d=c><b

3
We have: = = —
5 -25

=>(3) x (=25) = (5) X (x)
=>—-75 =5x
-75

=>x="2=-15
5

(iv) L and =2
6 X

Solution: It is given that above pair represents equivalent rational number.
Thus, byusing%=§<=> axd=cxb

13 —65
We have: — = —
6 X




=> (13) x (x) = (=65) X (6)
=>13x = —390

:>x=ﬂ=—30

13

Question 3 — In each of the following, fill in the blanks so as to make the statement true:

(1) A number which can be expressed in the formf, where p and g are integers and ¢ is not

equal to zero, is called a .....
Solution: Rational number

(ii) If the integers p and g have no common divisor other than 1 and q is positive, then the
rational number s is said to be in the ....

Solution: Standard form
(iii) Two rational numbers are said to be equal, if they have the same ....form

Solution; Standard

(iv) If m is a common divisor of a and b, then ‘;’

Solution: % =4

b+m

(v) If p and g are positive integers, then 5 is a ....rational number and _iq is a ....rational

number.

Solution: g is a positive rational number and _’;q is a negative rational number.

(vi) The standard form of -1 is ....

Solution: The standard form of —1 is _Tl
(vii) Ifs is a rational number, then q cannot be ....

Solution: g cannot be zero

(viii) Two rational numbers with different numerators are equal, if their numerators are in
the same ....as their denominators.

Solution: Ratio




Question 4 — In each of the following state if the statement is true (T) or false (F):
(1) The quotient of two integers is always an integer.
Solution: False

Reasoning: It is not always true that the quotient of two integers is always an integer. For
-2 -1 2. - 1. .
example:T = Here, —~isa rational number but — > Is not an integer.

(if) Every integer is a rational number.
Solution: True

Reasoning: It is true that every integer is a rational number because all integers

3 2

w..—3,—2,—1,0,1,2,3 ....can be written in the formas .... g%% ...which all are rational

numbers.
(iii) Every rational number is an integer.

Solution; False

. . . . : 2 .
Reasoning: It is not always true that every rational number is an integer. For example: cisa

rational number but it is not an integer.

(iv) Every fraction is a rational number.

Solution: True

Reasoning: It is true that every fraction is a rational number.
(v) Every rational number is a fraction.

Solution: False

Reasoning: It is not always true that every rational number is a fraction. For example: —; is a
rational number but it is not a fraction.

axm

. a . . . a
(vi) If; is a rational number and m any integer, then Plie

Solution: False
Reasoning: It is false because there is a condition that m must be a non-zero integer.
(vii) Two rational numbers with different numerators cannot be equal.

Solution: False




Reasoning: Two rational numbers with different numerators can be equal when their numerators
are in the same ratio as their denominators.

(viii) 8 can be written as a rational number with any integer as denominator.
Solution: False

Reasoning: 8 cannot be written as a rational number with any integer as denominator. It can only
be written as 8 = ?

(ix) 8 can be written as a rational number with any integer as numerator.
Solution: False

Reasoning: 8 cannot be written as a rational number with any integer as numerator.
2. 4
x) 318 equal to A

Solution: True

. .2 2X2 4 . .
Reasoning: We can write - = & = -, where m = 2 is a non-zero integer.

Representation of Rational numbers on the number line:

Let us understand this by examples:

Example 1 — Represent g and_?5 on the number line.

Solution: We can write g — 1
Firstly we draw a number line and mark point O on it representing zero.
Now, g lies between 1 and 2 and _?5 lies between -1 and -2.

Here, since denominator = 3. So we divide the distance between 1 and 2 into 3equal parts. Points
R 5 5 .
P and P’ represents 3 and - 3 respectively.




Example 2 — Represent g and — g on the number line.

Solution: We can write g = 1%

Firstly we draw a number line and mark point O on it representing zero.
Now, g lies between 1 and 2 and _?8 lies between -1 and -2.

Here, since denominator = 5. So we divide the distance between 1 and 2 into 5equal parts. Points
R 8 8 .
P and P’ represents . and - : respectively.

Comparison of rational Numbers: We can compare two or more rational numbers using a
simple procedure as follows:

Step 1- Firstly; write each rational number with positive denominator.

Step2- Taking the LCM of these positive denominators.

Step 3- Express each rational number with this LCM as the common denominator.
Step 4- Start comparing the numerators of the rational numbers so obtained in step 3.
The number having the greater numerator is greater.

Examples

Example 1 — Which of the two rational numbers gand — % is greater?

. . 3 . " . 2 . . .
Solution: It is clear that - Is a positive rational number and —3 Is a negative rational number.

Since, positive number is always greater than a negative number therefore, S > —g

Example 2 — Which of the two rational numbers gandg is greater?

Solution: Firstly, we will make the denominators of both rational numbers same by taking their
LCM as follows:




Now, LCM of 7 and 5 is 35

5 _ 5x5 _ 25 L
Now, T T (Multiplying each term by 5)

g =27 = 2* (Multiplying each term by 7)

" 5x7 35
Clearly 25 > 21

25 21
Thus, =>=
35 35

Therefore, 2 > 3

7 5
Example 3 — Which of the two rational numbers %and_ilz IS greater?
Solution: Firstly we will make the denominator positive in _ilz as follows:

5 _ 5x(-1) _ -5 L ]
T2 T 12 (Multiplying each term by -1)

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCMof9and 12 is 36

-4 _ —4x4 _

-16 q .
Now, —=——-=—~ (Multiplying each term by 4)

5 _Z5x3 _ "3—165 (Multiplying each term by 3)

12 12x3
Clearly -15 > -16

-15 _ -16
Thus, — > —
36 36

-5 —4 5 -4
Therefore, — > —=>— > —
12 9 —-12 9

. -7 5 2 . .
Example 4 — Arrange the rational numbers o' g 3N ascending order:

Solution: Firstly we will make the denominator positive in all the rational numbers as follows:

-7
One number = —
10

Second number =




Third number = = = 2D _ -2

-3 -3%x(-1) 3
Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCM of 10, 8 and 3 is 120

= 2X12 _ 2% (Multiplying each term by 12)

T 1ox12 120

=5 = 2235 - Z7% (Multiplying each term by 15)

8 ~ 8x15 120

=2 = 22 - 2% (Multiplying each term by 40)

3 3x40 120

Clearly, —84 < —80 < —75

-84 _—80 _ —75
Thus, — < — < —
120 120 120

- 5
Therefore, T2
10 -3 -8

Example 5 - Arrange the following rational numbers in descending order:

4 -5 -7 11

9’6 '—12’'—-24

Solution: Firstly we will make the denominator positive in all the rational numbers as follows:

4
One number = 5

Second number = -

Third number = =~ = =2XCD _ 7
-12 -12x(-1) 12

Forth number = a1 = & = -1
—24 —24%x(-1) 24

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCM of 9, 6, 12 and 24 is 72

Now, g -8 _3 (Multiplying each term by 8)

T ox8 72

o2 _7—620 (Multiplying each term by 12)

6 6X12




7 _ 7X6 _ 42

12 12x6 72

(Multiplying each term by 6)

—= =22 =2 (Multiplying each term by 3)

24 24X3

Clearly, 42 > 32 > —33 > —60

42 32 _ -33 _ —60
Thus, = <=<—<—
72 72 72 72

Therefore, —— < 2 < 1L > =3
—-12 9

—24 6

Exercise 4.6

Question 1 — Draw the number line and represent the following rational numbers on it:
N 2

3

Solution: Firstly we draw a number line and mark point O on it representing zero.

Now, g lies between 0 and 1

Here, since denominator = 3. So we divide the distance between 0 and 1 into 3equal parts. Points
P represents g

(ii)

Solution: Firstly we draw a number line and mark point O on it representing zero.
Now, z lies between 0 and 1

Here, since denominator = 4. So we divide the distance between 0 and 1 into 4equal parts. Points
P represents z




(iii)g

Solution: Firstly we draw a number line and mark point O on it representing zero.
Now, Z lies between 0 and 1

Here, since denominator = 8. So we divide the distance between 0 and 1 into 8 equal parts.
Points P represents g

)
(V)5
Solution: Firstly we draw a number line and mark point O on it representing zero.

Now, _?5 lies between 0 and -1

Here, since denominator = 8. So we divide the distance between 0 and -1 into 8 equal parts.
Points P represents _?5

-3
V) -
Solution: Firstly we draw a number line and mark point O on it representing zero.

Now, ;—63 lies between 0 and -1

Here, since denominator = 16. So we divide the distance between 0 and -1 into 16 equal parts.
Points P represents _?5
P
A 0
T T T T T T T T T T T T T
-1 -3 0
16




(vi) 3

Solution: We can write _?7 = —Zg

Firstly we draw a number line and mark point O on it representing zero.
Now, _?7 lies between -2 and -3

Here, since denominator = 3. So we divide the distance between -2 and -3 into 3equal parts.
Points P represents _?7

..\ 22
(vii) =
. .22
Solution: We can write =
Firstly we draw a number line and mark point O on it representing zero.
Now, _722 lies between -3 and -4

Here, since denominator = 7. So we divide the distance between -3 and -4 into 7 equal parts.
Points P represents _722

p

T T TTT T

(viii) ‘T“

Solution: We can write _731 = —10§
Firstly we draw a number line and mark point O on it representing zero.

Now, _731 lies between -10 and -11




Here, since denominator = 3. So we divide the distance between -10 and -11 into 3 equal parts.
Points P represents _731

Question 2 — Which of the two rational numbers in each of the following pairs of rational
numbers is greater?

(i) -3.0

. . -3 . . . . . . .
Solution: It is clear that ~ Is a negative rational number which is smaller than O since it comes

. . -3
on left side of zero on a real number line. Thus, 0 > -

(i) 2,0

Solution: It is clear that g is a positive rational number which is greater than 0 since it comes on

right side of zero on a real number line. Thus, g >0

...y —4 3
(i) —,
11 "11
. . 3 . .- . -4 . . .
Solution: It is clear that - Is a positive rational number and 77 Is a negative rational number.

. . . . 3 -
Since, positive number is always greater than a negative number therefore, T 1—:

R,
(IV)E'—_B

Solution: Firstly we will make the denominator positive in _18 as follows:

5 _ 5x(-1) _ -5 s )
T ey~ s (Multiplying each term by -1)

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCM of 12 and 8 is 24

-7 _ =72 _

—-14 . .
Now, — = peeaievs (Multiplying each term by 2)




e _2—145 (Multiplying each term by 3)

8 8x3
Clearly -14 > -15

-14 _ -15
Thus, — >—
24 24

-7 -5__-7_5
Therefore, — > —=>—> —
127 8 127 -8

4 -3
T

Solution: Firstly we will make the denominator positive in _ig and :—ias follows:

4 4ax(-1) _ -4 . ) ]
o~ Tox(cy 9 (Multiplying each term by -1)

-3 _ =3x(-1) _
-7 —7x(-1)

; (Multiplying each term by -1)

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCM of 9 and 7 is 63

—4 _ —4x7 _

—28 . .
Now, —~=—"—=— (Multiplying each term by 7)

3 _3x9 _ 27 S
> = o5 = o3 (Multiplying each term by 9)

Clearly 27 > -28

27 —28
Thus, = > —
63 63

3 -4 -3 4
Therefore,= > —=>—> —
7 9 -7 -9

. -5 3
(Vl)?,_—4

Solution: Firstly we will make the denominator positive in _14 as follows:

3 _ 3x(=1) _ -3 . : _
T D 3 (Multiplying each term by -1)

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCMof8and 4 is 8




-5 _ -5Xx1 _

-5 R R
Now, ranirraiaies (Multiplying each term by 1)

e _?6 (Multiplying each term by 2)

4 4X2
Clearly -5 > -6

-5 _ =6
Thus, —>—
8~ 8

-5 -3 __-5_ 3
Therefore, — > —=>—> —
8 4 8~ -4

.5 -3
(vii) 58
Solution: Firstly we will make the denominator positive in :—Z as follows:

-3 _ =3x(-1) _
-8 -8x(-1)

g (Multiplying each term by -1)

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCMof9and 8 is 72

5 _5x8 _ 40 s
Now, S o7 (Multiplying each term by 8)

3 _3x9 _ 27 R
5= ax9 - 5, (Multiplying each term by 9)

Clearly 40 > 27

40 _ 27
i) — > -
72 40

Thus

-3

5 3 5
Therefore,= > ==>=>
9 8 9 -8

.... 5 -7
(viii) '

Solution: Firstly we will make the denominator positive in _18 as follows:

5 _ 5x(=1) _ -5 . : _
T e s (Multiplying each term by -1)

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCM of 12 and 8 is 24




-7 _ —7Xx2 _

Now, — = =
12 12X%2

_2—144 (Multiplying each term by 2)

Do _2—145 (Multiplying each term by 3)

8 8X%X3

Clearly -14 > -15

-8
Question 3 — Which of the two rational numbers in each of the following pairs of rational
numbers is smaller?
N —6 7
(I) __131 E

Solution: Firstly we will make the denominator positive in __—; as follows:

-6 _ —6x(-1) _
-13 = —13x(-1)

1% (Multiplying each term by -1)

Here, we can see that denominators of both the rational numbers are equal that is 13.
Now, we will compare the numerators of both rational numbers to compare them.

Clearly, 6 < 7

6 7

13 13

-6 7

-13 13

(i =3

Solution: Firstly we will make the denominator positive in i—(’s as follows:

16 _ 16x(-1) _
-5 —5x(-1)

_Tm (Multiplying each term by -1)

. 3
We can write 3 = i

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCMof5and1is5




mEL g e _Tm (Multiplying each term by 1)

Now, —
5 5x1

3_

X% = 2 (Multiplying each term by 5)

1 1X5 5

Clearly, =16 < 15
Thus, =2 < 2
5 5
Therefore, =2 <2=>2 <3
5 1 -5

... —4 8

(i) 5

Solution: Firstly we will make the denominator positive in _37 as follows:

8 _ 8x(-1) _ -8 L i
ST Ty = (Multiplying each term by -1)

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCMof3and 7 is 21

Now, = = =27 = _2—218 (Multiplying each term by 7)

3 3X7

B3 _2—214 (Multiplying each term by 3)

7 7X3

Clearly, —28 < —24

-28 _ —24
Thus, — < —
21 21

8

- _8 —_
Therefore, Bt
3 7 3 -7

12
(iv)—.-3

Solution: We can write —3 = -

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCMof5and1is5

Now, =2 =241 - _le (Multiplying each term by 1)

5 5x1




B3 _Tls (Multiplying each term by 5)

1 1X5

Clearly, =15 < —12

Thus, = < =2
5 5

Therefore, _T3 < _le =>-3< _le

Question 4 — Fill in the blanks by the correct symbol of >, =, or <:

)5 s

Solution: Firstly, we will make the denominators of both rational numbers same by taking their
LCM as follows:

LCM of 7 and 13 is 91

Now, = = %22 = _9—718 (Multiplying each term by 13)

7 7X13

7 X7 _ g (Mu|tip|ying each term by 7)

13 13x7

Clearly, —78 < 49
Thus, 78 B
91 91
Therefore, ez
7 13

(i) 2 o

Solution: Firstly, we will make the denominators of both rational numbers same by taking their
LCM as follows:

LCM of 5 and 6 is 30

Now, = = =X = _3—108 (Multiplying each term by 6)

5 5X6

e _3—205 (Multiplying each term by 5)

6 6X5

Clearly, —25 < —18

—-25 —-18
Thus, — < —
30 30




Therefore, S50
5 6

(i) = =

Solution: Firstly we will make the denominator positive in _is as follows:

5 _5x(DH _ -5 I ]
T8~ Tex(-1) 8 (Multiplying each term by -1)

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCM of 3and 8 is 24

-2 _ —2x8 _ -16 S
Now, 5 T - (Multiplying each term by 8)

Pl _2—145 (Multiplying each term by 3)

8 8X%X3

Clearly, —16 < —15

-16 _ -15
Thus, — < —
24 24

- 5
Therefore, 22
3 -8

; -2
(iv) 0... o
Solution: We can write 0 = g

-2 . . . . . . . .
Now ~ s a negative rational number which is smaller than zero since it comes on the left side of
zero on the real number line.

Therefore, 0 > _?2

Question 5 — Arrange the following rational numbers in ascending order:

N3 -17 8 -7
05 5o 510

Solution: Firstly we will make the denominator positive in all the rational numbers as follows:

3
One number = :

-17 _ -17x(-1) _ 17
Second number = =X = 27D _ 17
-30 -30x(-1) 30




Third number = - = exty) -8
-15 -15%x(-1) 15

Forth number = =~
10

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCM of 5, 30, 15 and 10 is 30

3 _3x6_18 inlvi
Now, s Tixe 30 (Multiplying each term by 6)
17 _ 17X1

30 30x1

= % (Multiplying each term by 1)

-8 _ —8x2

_-16 .
— =T = 5o (Multiplying each term by 2)

-7 _ —7x3
10  10x3

= _3—201 (Multiplying each term by 3)
Clearly, —21 < -16 < 17 < 18

Thus, — <—<—<—
30 30

Therefore < — < U< E

Solution: Firstly we will make the denominator positive in all the rational numbers as follows:

-4
One number = -

5 5x(—1 -5
Second number = —— = 2XCD__ =5
12 -12x(-1) 12

Third number = —— = 7XED__~7
-18 -18x(-1) 18

Forth number = 2 = 21 _ —2
-3 —3x(-1) 3

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCM of 9, 12, 18 and 3 is 36




—4 _ —4x4 _ -16 L
Now, — =——==—— (Multiplying each term by 4)
=5 _ =5x3 _
12 12x3

_3—165 (Multiplying each term by 3)

-7 _ —7x2 _

~14 .
15~ 1exz 36 (Multiplying each term by 2)
_—2x12 _

3x12

_3—264 (Multiplying each term by 12)

Clearly, —24 < -16 < —15 < —14

-24 _-16 _ -15 _ —14
Thus, — < —<—<—
36 36 36 36

-2 _ -4 _-5 -7
Therefore, = < — < — < —
3 9 12 18

Solution: Firstly we will make the denominator positive in all the rational numbers as follows:

7
One number = 5

64
Second number = i

Third number = =& = 36xCD _ =36
-12  -12x(-1) 12

Forth number = — = 2XED _ =5
-4 —4x(-1) 4

Fifth number = 222
28

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCM of 8, 16, 12, 4 and 28 is 336

Now, % = x4z _ 294 (Multiplying each term by 42)

T 8x42 336

o _ o2l _ I3 (Multiplying each term by 21)

16  16x21 336




—36 - 230%28 _ 9% (Multiplying each term by 28)

12 12x28 336

=5 = X8 - 120 (Multiplying each term by 84)

4 4X84 336

149 _ 18012 _ 1999 (Multiplying each term by 12)

28  28x12 336

Clearly, 1680 > 1344 > 294 > —420 > —1008

1680 _ 1344 _ 294 __ —420 __ —1008
Thus, —/—>—>—>—>
336 336 ~ 336 336 336

140 _ 64 _ 7 _ =5 _ —36

Therefore, —>—>->—>—
287 167 87 4 12

140

=> —
28

64 _ 7 5 36
>—=>=->—2>—
16~ 8~ -4~ -12

(ii) 317 7 -1
10’ -30"-15" 20
Solution: Firstly we will make the denominator positive in all the rational numbers as follows:

-3
One number = —
10

17 17X(—-1 —-17
Second number = 4~ = 27XCD_ _ 717
—30  -30x(-1) 30

Third number = 7 = ﬁ = -7
-15 —15x(-1) 15
Forth number = ==
20

Now, we will make the denominators of both rational numbers same by taking their LCM as
follows:

LCM of 10, 30, 15 and 20 is 60

-3 _ -3x6 _ —18 Lo
Now, — = TS (Multiplying each term by 6)

_—17x2 _ -34 L
= oz~ eo (Multiplying each term by 2)
=7 _ Z7X4 _
15  15x4

_6—208 (Multiplying each term by 4)

mEL L _6—303 (Multiplying each term by 3)

20 20%3

Clearly, —18 > —28 > —33 > —34




-33 —34

-18 _ -28
Thus, — > —>
60 60 60 60

-3 -7 _ —-11 _ -17
Therefore, = > —>—>—
107 157 20 30

-3 7 -11 17
==>—>—>_—
10 -15 20 -30

Question 7 — Which of the following statements are true:

(i) The rational number % lies to the left of zero on the number line.

Solution; False

Reasoning: Since % is a positive rational number thus, it lies on the right of zero on the number
line.

(i1) The rational number :—13 lies to the left of zero on the number line

Solution: False

. . -12 —12x(-1 12 12 . .- .
Reasoning: We can write — = 212X — 22 5h9 we know that 22 is a positive rational number
-17  —-17x(-1) 17 17

thus, it lies on the right of zero on the number line.
(iii) The rational number% lies to the right of zero on the number line.

Solution: True

Reasoning: All positive rational numbers lie on the right of zero on the number line.
(iv) The rational numbers __—?and;—; are on the opposite side of zero on the number line.

Solution: True

—-12x(-1 12 - " . . S
= ﬁ(_l)) =~ and it is a positive rational number so it will lie on

. . . -7 . . . . . .
the right side of zero on number line and 7, Is a negative rational number so it will lie on left of

. Lo =12
Reasoning: We can write —
zero on number line. Therefore, both rational numbers will lie on the opposite side of zero on
number line.

. =21 7 . . .
(v) The rational numbers —~ and_—31 are on the opposite side of zero on the number line.

Solution: False




. . 7X(—-1 -7 s . . . . .
Reasoning: We can write —— = %&) =57 and it is a negative rational number so it will lie

. - —-21 . - . . . .
on the left side of zero on number line and —is also a negative rational number so it will lie on

left of zero on number line. Therefore, both rational numbers will lie on the left side of zero on
number line.

(vi) The rational numbers :—g is on the right of_74 on the number line.

Solution: True

. . =3 -3%x(-1 3 .- .. . -4 .
Reasoning: We can write — = _Sig_li =< and it is a positive rational number whereas —lisa

negative rational number. We know that positive rational numbers always lie on the right side of
negative rational numbers on number line. Thus, :—i lie on right of _74 on number line.

Objective Type Questions
Question 1: _4—747 in standard form is?

Solution: Firstly, we will make the denominator positive as follows:

44 44x(-1)

= —* (Multiplying each term by -1)

-77 ~ =77x(-1)
Now, 44 =2 x 2 x 11 and
77=7x11
We see that 11 is common factor between 44 and 77 thus, HCF (44, 77) is 11
We will divide each term by 11 in order to get the standard form

—44  —44+11 -4

=> — = = —
77 77+11 7

. 102 . .
Question 2: — 5N standard form is?

Solution: Firstly, we will take HCF of 102 and 119 as follows:

Now, 102=2x%x3x 17and 119 =7 x 17

We see that 17 is common factor between 102 and 119 thus, HCF (102, 119) is 17
We will divide each term by 17 in order to get the standard form

. —102  -102+17 _ -6

=> = = —
119 119+17 7




Question 3 — A rational number equal to _?2 Is?

- - 10 10x(—-1 -10
Solution: Since ~% = 1oxCD _ ~10
-15  —15x(-1) 15

Now,10=2x5and 15=3x5
We see that 5 is common factor between 10 and 15 thus, HCF (10, 15) is 5

We will divide each term by 5 in order to get the standard form

Thus, —= is equal to =

-15 3
Question 4 — If=> = £, then x=?
7 35 o

Solution: We know that: % = % <=>axd=cxb

-3 X
= —= —

7 35
=>(—-3) x (35) = 7x
=>-105=7x

-105
:>x=T=—15

Question 5 — Which of the following is correct?

. . 5 -3
Solution - Consider: ;and =

We can write — = 22Xt _ 3
_8  —8x(-1) 8

Now, we will make the denominators of both rational nhumbers same by taking their LCM as
follows:

LCMof9and 8 is 72




Now, g =810 (Multiplying each term by 8)

9%x8 72

= =22 =22 (Multiplying each term by 9)

8x9 72

Clearly 40 > 27

5.3__5
Thus,=>==>->
978 9

s
Therefore, option (a) is correct

Question 6 — If the rational numbers _?Zandg represents a pair of equivalent rational
numbers, then x=?

Solution: It i given that = = =

Now,weknowthat:%=§<=>axd= cXb

-2 4
= —= -

3 X
=>(-2)x(x)=4x3
=> _2x = 12

-12
=>x=—=—6
2

Question 7 — What is the additive identity element in the set of whole numbers?

Solution: 0 is the additive identity element in the set of whole numbers because by additive
identity we mean that a + 0 = 0 4+ a = a for any value of ‘a’.

Question 8 — What is the multiplicative identity element in the set of whole numbers?

Solution: 1 is the multiplicative identity element in the set of whole numbers because by
multiplicative identity we mean that a X 1 = 1 X a = a for any value of ‘a’.

Question 9 — Which of the following is not zero?
@0x0
(b)3
() =~

d)9+0

Solution: Since0 x 0 =10




But,9+0=9+0
Therefore, option (d) is correct
Question 10 — The whole number nearest to 457 and divisible by 11 is?

Solution: 462 is the whole number nearest to 457 which id divisible by 11.

462 .
11

. 3 . .
Question 11: If —= and — are equivalent rational numbers, then x =?

Solution: It is given that = = -
8 —24

Now,weknowthat:%=§<=>axd= cXb

-3 x

= — = —

8 -24
=>(—-3) x(—24) =8xx
=>72=8x

72
=>x=—=9
8

Question 12: If _27‘75 is expressed as a rational number with denominator 5, then the
numerator is?

Solution: In order to make the denominator as 5, we must divide each term by_T45 = -9,

So, we will divide the numerator and denominator by -9 as follows:

_5 27 _ 27+(-9) _ 3
—45 —45+(-9) 5

Thus, we get numerator = -3

Question 13 — Which of the following pairs of rational numbers are on the opposite sides of
the zero on the number line?

3 5
(a) ; and E

3 5
(b) —;and—a




3 5
(C);Cﬂld'—IE

(d) None of these

Solution: Option (c) is correct because % Is a positive rational number and it will lie on the right

side of zero whereas —% is a negative rational number so it will lie on the left side of zero.
Therefore, both rational numbers will lie on the opposite side of zero on the number line.

Question 14 — The rational number equal to _13 Is?

. . -6 . 2 .. —6 6
Solution: The rational number 5 s equal to the = because we can write > =

Now,6=2x3and 9=3x3

We can see that 3 is common factor between 6 and 9. Thus, we will divide each term by 3

6 6-+3
=S — — = —

-9 —-9-+3 -3
Question 15: If—% = g, then x =?

Solution: It is given that = = 2

Now,weknowthat:%=§<=>axd= cXb

-3 6
= —= -
4 x

= (-3)x(x)=6x4







