Rational Numbers Ex A
RATIONAL NUMBERS

A rationalnumberis a number that can be expressed as a
fraction (ratio) in the form 2/, where a and b are integers
and b is not zero.

Examples: Y2, 8, 5/, V4, 7Y, -12, 6.25, 0.311

When a rational number fraction is divided to form a decimal
value, it becomes a terminating or repeating decimal.
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2/5can be represented as 2)50  whichis a terminating
decimal. e

1/.can be represented as 1)_3j0 whichis a repeating
decimal.

A number of the form P, where ‘p’, 'q’ are integers and q + 0.
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Operations on Rational Numbers

Name Addition Subtraction |Multiplication| Division*

Closure a+beQ a-beQ axbeQ a+beQ

Commutative | a+b=b+a

- (@+b)+c (axb)xc
Associative =a+(b+c) =ax(bxc)

ax(b+c) ax(b-c)
=ab +ac =ab-ac

Distributive Not applicable | Not applicable

Where a, b, ¢ € Q (set of rational numbers), *b is a non-zero rational number

Q1

Answer :

QXTI

If £ is a fraction and T is a non-zero integer, then & = .
b b b=xm

MNow,
(i) =3 = =3x4 _ _12
5 Bxd 20
(i) =% — 3x6 _ 18
5 5% 6 30
L3 3x7 _ 21
(= =57 =%
L3 _ _3x.B _ 24
(V)5 == T,
Q2.
Answer :
If % is a rational number and m is a common divisor of @ and b, then % = ‘;:
.42 4314 3
“ T8 T s:1d 7
Q3.
Answer:
If % is a rational integer and m is a common divisor of @ and b, then % = ‘;$
48 _ _48:12 _ 4
“T60  60:1z &

Q4.
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Answer :

A rational number % is said to be in the standard form if @ and b have no common divisor other than
unity and b > 0.
Thus,

(i) The greatest common divisor of 12 and 30 is 6.

=8 = 5= = 22 (In the standard form)

14 _ _14:7 _ -2
T = o5 = — (Inthe standard form)
Loopg 2x(-1) gy
(W) =63 =~ 1 — o1

The greatest common divisor of 24 and 64 is 8.

24 _ _24:8 _ _3
< = &5 — & (Inthe standard form)
36 _ —36x(-1) 35

V) =58 = —ox 1 )

36 36:9 4
B @S 7 (In the standard form)
Q5.
Answer:
We know:

(i) Every positive rational number is greater than 0.
(i) Every negative rational number is less than 0.

Thus, we have:

3

()5 Is a positive rational number.
-3
<5 >0

(ii)T2 is a negative rational number.
=2
g < 0

(i) Ts is a negative rational number.
—
g < 0
Also,
% is a positive rational number.
.1
g 0

Combining the two inequalities, we get:
3.1
4 4



(v)Both == and =* have the same denominator, that is, 7.
So. we can directly compare the numerators.

. =5 4
"7{7

(v)The two rational numbers are % and %_

The LCM of the denominators 3 and 4 is 12.

Now,
2 2x4 8
37 32 12
Also,
3 3x3 9

1T T3 12
Further

8 9
12<12

[Z1[%)

<

N I %)

(vi)The two rational numbers are ?1 and —1.
We can write —1 = Tl

The LCM of the denominators 2 and 1 is 2.

Now,
I N S S |
2 T Ixl 2
Also
Lo ix2 2
1~ 1x2 — 2
2 1
1 < 1
|
2
Q6.
Answer :

1. The two rational numbers are T“ and 79

The LCM of the denominators 3 and 7 is 21.

Now,

—4 _ —4x7 __ 28
3 7 3x7 T 0n
Also,

—8 _ —Bx3 _ -4
7T T Tx3 21
Further,

28 24
TR

“la
M
=k



2. The two rational numbers are lg and T5

The first fraction can be expressed as lg = TQXX 11 = T?

The LCM of the denominators 9 and 8 is 72.

NOW,
T Tx8 56
9~ Ox8 ~ T2
Also,

5 —5x0O _ 45
B Bx0 T2
Further,

56 45

T2 = T2

7 5
=<3

L

3. The two rational numbers are 3

4
a.nd—s_

4 4ax1

= 1
- B

5 Gx—1

The LCM of the denominators 3 and 5is 15.

Now,
L x5 _ 5
3~ 3xh 15
Also,
4 _ _4x3 _ 12
5 ~ 5x3 15
Further,
12 5
T T
4 1
=<7

4. The two rational numbers are % and %

9 _ 9x 1 _ 9 g T _ Tl %
Now, =T -T% 2 “Dx 1 12

The LCM of the denominators 13 and 12 is 156.

Now,
-9 _ _9%a2 _ _108
13 13x12 156
Also,

7 Tx13 01

1z 12x13 156

Further,
108 91
156 < 156

i
< 12
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5. The two rational numbers are T and 1—;

4 4x -1

57 Bx-1

=
5

The LCM of the denominators 5 and 10 is 10.

Now,
e )
5 5x2 10
Also,
T _Tx1 _ T

BT TS 10

Further,

L=t o T A
e TR R RS

-
Sl

6. The two rational numbers are % and — 3.

—3 can be written as T3

The LCM of the denominators is 5.

Now,

_ 35 _ _15

3
1 1x5 5

Because % < % we can conclude that —3 < %

Q7.

Thus,

o

3
T 73

(i) We will write each of the given numbers with positive denominators.

5 5x (1) 5
One number= —4— = ——~_ — 2

13 13x( 1) 13
Other number =—22

LCM of 13 and 91 =91

T =TT - A g
Clearly,
—356=-35
L35 _ 35
91 01
Thus,
5 35



(iii) We will write each of the given numbers with positive denominators.

One number = —2

We can write -2 35T2_

Other number :$

LCMof1and5=25

. -2 _ _2x5 _ 10 13 _ —13x1 _ 13
"l_lxs_SandE_Exl_S
Clearly,
—10 > —13
10 13
5 = 5
Thus,
2 13
T 75
_2:}£

5

(iv) We will write each of the given numbers with positive denominators.

One number = T2

Other number =% — 2x(1 _ s
& gx(-1) B
LCM of 3 and 8 = 24
e L
Clearly,
—16 < —15
Thus,
- <=
CERE SBX

% is a positive number.

Because every positive rational number is greater than 0, % >0=0< %
(vi) We will write each of the given numbers with positive denominators.
One number = Ts

Other number = =2

10

LCMof9and 10 =90

Clearly,

—81 < —80



Answer:

(1) We will write each of the given numbers with positive denominators.

We have:
4 1 T 1
R ) I S S o ) B
9 9x(-1) 9 18 18 (1) 18
f 4 5 T 2
Thus, the given numbers are —, =, -5 and —=.

LCM of9, 12,18 and 3 is 36.

Now,
—4 _ —4x4 _ 16

9~ Ox4 — 36
=5 _ —5x3 _ 15
12~ 12x3 ~ 36
=7 _ —Tx2 _ 14
18~ 18x2 ~ 38
=2 _ —x12 _ 24
3~ 3x12 T 36
Clearly,

24 16 15 14
B e
i R S
T3 < 9 < 12 < 18
Thatis

2 4 5 i
TSI ST E

(i) We will write each of the given numbers with positive denominators.

We have:
s S0 5,40 0 (D o
12 123 (1) 12 24 245 (1) 24
. 3 5 7 9
Thus, the given numbers are - T T and —.

LCM of 4,12, 16 and 24 is 48.



—3 _ —3x12 _ 36
4 T 4x12 T 48
=5 5x4 _ —20
12~ 12x4 48
T _ —Tx3 _ -2

16 ~ 163 48

-9 _ —ox2 _
24 T Mx2

That is

< < ==

=l
-
==

(iify We will write each of the given numbers with positive denominators.
We have:

3 3x(-1) 3

5 sx(1) 5
. 3
Thus, the given numbers are —, 45, ¢ 50

LCM of 5. 10, 15 and 20 is 60.

Now,

i1 _ —dixd _ —44
15 16xd 60

13 _ _13x3 _ 39

0 T 20x3 60
Clearly,

44 12 39 36
W - - W -
11 7 13 3

= ST ST <
That is

11 7 13 3
T Tl

(i) We will write each of the given numbers with positive denominators.

We have:
as o x(1) s
28 283 (1) 23

Thus, the given numbers are 74, 2 % and

23
14 7 328 42 -



LCM of 7, 14, 28 and 42 is 84.

Now,
—4 _ —4x12 _ 48
ToTx12 T OB
Ox6 _ 54

9 _
T4~ Tax6 B4

13 _ —13x3 _ 39
28~ 28x3 = M
23 _ —23x2 _ 46

To42w2 T B
Clearly,

9 4 23 13
TST <% <%
That is
9 4 23 13
w<7T <% s
Q9.
Answer:

(1) We will first write each of the given numbers with positive denominators. We have:

Bx(-1)
sx(-1)

2 _ =l
3 3

. i3 _8 1

Thus, the given numbers are —2, — | — and T

LCMof1,6.3and 3156

Now,
2 _2x6 _ 12
1~ 1x6 ~ 6
13 13x1 _ 13
6 Bx1 3]
8 8x2 _ 16
3 3x2 6

and

1_ 1x2 _ 2

37 3x2° 6



Clearly, Thus,

o 3 -3 o

{ii) We will first write each of the given numbers with positive denominators. We have:

13

~ &

i7

30

7
o) g )
15 15x(-1) 15 30 30x(-1)
Thus, the given numbers are ==, =L L and

107 15° 20

LCM of 10, 15, 20 and 30 is 60

Now,

3 _ —3x6 _ 18
10~ 10x6 60
7 Tx4 _ 28

11 11x3 _ 33

20 T 20x3 60
and

17 1T=2 34

30 30%x2 T 60
Clearly,

18 28 33 34
0 00~ w0 - o0

e N N & e (A e R i
"10}15}211}311"'810}15}

(iiiy We will first write each of the given numbers with positive denominators. We have:

2 B x
24 243 (1) 24

. 5 7 13

Thus, the given numbers are = T30 s

LCMof6, 12,18 and 24 is 72

Now,
Now,
5 _ _5x12 _ 60
6~ 6x12 T2
=7 Tx6 42
12 7 12x6 72
13 13x4 _ 52
18 18x4 2
and
3 23x3 _ 69
24 243 2
Clearly,
42 52 60 69
R e e
7 13 5 23 7 13
Er i T i el v T

11

and =

17
3o

23



: : 10 19 23 39
(iv) The given numbers are BT and e

LCM of 11, 22, 33 and 44 is 132

Now,

10 _ —10x12 _ 120
11 7 1ix12 T 132
19 _ _19x6 _ 114
22 T 2x6 ~ 132
23 _ —23x4 _ 92

ToEx4 T o132
and

39 _30x3 _ 117
4 7 4dx3 T 132
Clearly,

92 114 117 120
T2 © 15z © 18z -~ 1
Q10.

Answer :

1. True
A whole number can be expressed as =, with b= 1 and a > 0. Thus. every whole number is

rational.

2 True
Every integer is a rational number because any integer can be expressed as
%, with b=1 and 0 > a > 0. Thus, every integer is a rational number.

3. False
0= i; , for a =0 and b # 0. Thus, 0 is a rational and whole number.



