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Rational
O Numbers

Learn and Remember

1'

2’

5-

7.

A rational number can be written in the form & , where p
q

and ¢ are integers and g # 0. For example, - % J g 3 _—7-1-1 are
all rational numbers.

Rational numbers and integers are closed under the
operétions of addition, subtraction and multiplication, but
not closed under division.

Whole numbers are closed under addition and multiplication,
but not closed for subtraction and division.

Rational numbers are commutative and associative for addition
and multiplication, but not for subtraction and division.

If @, b and ¢ are any three rational numbers, then

@ a+b=b+a (Commutative for addition)
b) (a+b)+c=a+((b+c) (Associative for addition)
(c) axb=bxa (Commutative for multiplication)

d) (@axb)xc=ax(bxc) (Associative for multiplication)
Distributivity of rational numbers over addition and
subtraction for all rational numbers a, b and ¢ is a(b + ¢) = ab
+ac and a(b - ¢) = ab —ac.

Rational number zero (0) is the additive identity and 1 is
the multiplicative identity for rational numbers, integers
and whole numbers.

The additive inverse of the rational number % is — % and

: Edy a
vice-versa i.e, & +|—-—|=0.
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8. The reciprocal or multiplicative inverse of the rational number
a . € i e
~ s 3 if b X 7 e 1
9. Rational numbers can be represented on a number line.
10. Between any two given rational numbers, there are
countless rational numbers. The idea of mean helps us to
find rational numbers between two rational numbers.

+b
If a and b are two rational numbers, then &

is a rational

number between @ and b such that a < il < b.

11. Zero(0)is also a rational number, but zero (0) has no reciprocal
rational number.

12. Having equal denominators by taking L.C.M. and making the
numbers in larger forms of both rational numbers, you can
get countless rational numbers.

If -} and 3—22 are two rational numbers, then L.C.M. of 4 and

) 1 29 : 8 29 :
32is 32. So, i and D) can be written as 5 and E‘Ratlonal
9 10 28
numbers between them are 357 gg e 3

TEXTBOOK QUESTIONS SOLVED
EXERCISE 1.1 (Page -14-15)
Q1. Using appropriate properties find.

(i)“gxgq-s—gglﬁi) gxi lx§+L,E
& B o 58 51(-7) 62 14 5

S 4 By
Sol. {:J~§X‘g+§“gxg
=2 oge gt wigtenig
8B T Ty g3
3 =2 1 5 ScP i Syl
-3 [_3_ ‘g] +5  (Bydistributivity property)
3 (-4-1 5
=§( 6 ]+5

I~

RartionaL NUMBERS b el il —_
T
= 4
L5 A o2 T

(By associativity property)

= 2 5 ‘—3+l] - L (By distributivity property)
5 7 14 4
2 —6+1] 1
b [ %] 4
g o5 At
B v 7 g iU
-4-7 -11
SRR ot ,
Q2. Write the additive inverse :f each of t;le follomrig.
@ “;: (it) ? (iii) 5 (iv) "y (v) &

a .
Sol. We know that additive inverse of a rational number 5 is

—-a E (—a) Sl
[T] , such that b t o .

o 2
(5}8

W is the additive inverse of —.

.. =5
(1) -*'—9
& . -5
— is the additive inverse of 5

[ -5+§=-5+5+g=0}
9




(iii) f—g'
-6 . =6
? is the additive inverse of 5
[ _6.{(:2] _6.6_0_,
-5 -5 '8 b
(iv) _ L
-

2 .
3 is the additive inverse of ~2—9

0 rol 2 o S W TP
2 a—adi] il & L8 0_
[ =f {[—9]} 979 T +§’0J

19

() 3

19 .
B is the additive inverse of L :

[ 19+{_[19J _ =19 19 -19+19 0
i i b | £ S SR
: o g 5 18
Q3. Verify that - (- x) = x for. -

. 11
(#) xzﬁ (i) x,_%;

Sol. According to the given equation,
-—(—-I)=x (l]

. : 11
(i) On putting x = B’ in given equation (;)

11 11
LHS. =- [—-_ et 5
15J T RHS
= LHS. =RHS.
Hence, verified,

. . - A e
(i) On putting x = - 17 in given equation (i)

LHS. = - {_[_EJ A ok
17 17 BH.S.

= LH.S. = RHS.
Hence, verified.

Q4. Find the multiplicative inverse of the following.

o 1B Ao
(i) -13 @) o @)
o G =3 :
(iv) 8 X = (v) -1x 5 (vi) -1
Sol. We know that multiplicative inverse of a rational number a is
l,suchthatax L 1.

a a
() =13

=} 1
=1 BT e 1 o e £ et ey
13 is multiplicative inverse of — 13 l: X— T ]

o
(i) ETY
-19 . ST -13
13 18 multiplicative inverse of T
-13_ 19
s Y, e 22
19 -13
(iit) 5
g 1 1
5 is multiplicative inverse of 5 [ gx 5= l]
-6 -3 15

&) g 56
' 15 [ 15 56 }
-_- _x.._—=1

%g is multiplicative inverse of ="

(v) 1><‘-—2—+—2
: 5§ b
5 . R 2
3 i multiplicative inverse of &
(vi) -1

1
= is multiplicative inverse of (- 1).

” o)
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Q5. Name the property under multiplication used in each
of the following.
. =4 -4 AL 13 -2 -2 -18
il #4002 05 L ST T
-19 29
(iii) —2-5— X —_1§ =1,

Sol. () 1is the multiplicative identity. (i) Commutativity.
(¢7i) Multiplicative inverse.

-7
Q6. Multiply % by the reciprocal of —

16 °
=7, =16
Sol. i — I8 —,
ol. The reciprocal of 6 8=
: . 6 - 16 - 96
A h i — — = —.
ccording to the condition, 3 x( 7 ) o1

Q7. Tell whatpmpertyallowsyoutocompute% x [Bng as

1 4
[Exﬁ)xg.

Sol. By associativity property of multiplication, as we know that
ax(bxe)=(axbh)xec.

1
Q8. Is g the multiplicative inverse of - 1 g? Why or why
not?

8 1 8 -9
] o S e e e
Sol. We have, 5 x[ BJ g X 3 1

Its product must be positive 1.

8 . CEIMRA 1
So, g 18 not multiplicative inverse of — 1 e
1
Q9. Is 0.3 the multiplicative inverse of 35? Why or why
not?

Sol. We have, 0.3 x 3

10
X—3—'=l

O |
S|

1
Yes, its product is 1, 50 0.3 is the multiplicative inverse of 3 3

11

RationNAL NUMBERS ¥ -
Q10. Write
(i) The rational number that does not have a
reciprocal. _ :
(ii) The rational numbers that are equal to their
reciprocals. . _
(iii) The rational number that is equal to its negative.
Sol. () 0 (@) land-1 (@) 0.
Q11. Fill in the blanks. .
(i) Zero has reciprocal. ;
(ii) The numbers and are their own
reciprocals.

(iii) The reciprocal of -5 is

1 y
(iv) Reciprocal of P where x # 0 is

(v) The product of two rational numbers is

always a . ; -
(vi) The reciprocal of a positive rational number

s

-1
Sol. () No @) 1,-1 (#it) 5
(iv) x (v) Rational number (vi) Positive.

EXERCISE 1.2 (Page—-20)
Q1. Represent these numbers on the number line.

-5
7 S
“’Z (")6
.71§
Sol.(£)4—4
1 o) 5
CESTTOE FRer! il
R TN N
O % .3 25 2 R A aa
S
LR
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M
f“ -
B e R = i B

-2 -5 -9

Q2. Represent ETRETE. ETH on the number line.
Sol. We draw a number line to re t 220,768 =9
present, 1 11 and o

RO AN ° 6
B A . S T g e

e 38 10 A0 G A6 185 Thadtootl: T3

-2 -5 -9

v Bt e (2T

*Q3. Write five rational numbers which are smaller than 2.
o R sl fasg 1 -1

Sal,
Tt 39g e o B RS S0, 1, 50
1

Q4. Find ten rational numbers between :5-2- and 2’
-2 )|
Sol. — o
) E and 2
L.C.M. of 5 and 2 is 10.
—2x2 B4 5] 5]
5x2 ~ 10 ™ 510
' (Converting with same denominators)
Changing numerators and denominators in larger numbers.

1
Now, d 3 %

-4x2 _-8 _ 5x2 10
10x2 20 10x2 20

Ten rational numbers between _?2 and % are

Sfesb =0 =4 -3 -gr¥
20”20”20’ 20’ 20’ 20’ 20° %

*Answer may be different.

oLl )
20’ 20°

RaTionalL NUMBERS 13

*Q5. Find five rational numbers between

@ g and 5 (D) '73 and 3 (il § and 5
Sol. (@) % and%
L.C.M. of 3 and 5 is 15,
2x5 10 4x3 12
3x6 16 T 5x3 15
Changing numerators and denominators in larger

numbers.

Now,

12x4 48

156x4 = 60

10x4 40

15x4 60

2 4
Hence, five rational numbers between 3 and 5 are

41 42 43 44 45

. =3 )
(1) e and 3
L.C.M. of 2 and 3 is 6.

-3x3 -9 5x2- 10
=—and —— = —

e, 2x3 6 3x2 6
(Converting into same denominator.)

-3
Hence, five rational numbers between = and 3 are

=81 <7 1912

e e e
(i) i- and %
L.CM. of 4 and 2 is 4.

Aokl 2 and 1xg =
4x1 4 2% 2
(Converting into same denominator.)
Changing numerators and denominators in larger

numbers,

2
Now, %

“Answer may be different.
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8 8  2x8 16

1% il
4x8 = 32 M 4x8 " 32
1
Hence, five rational numbers between 1 and % are
9 ~30 11-5122 18

Q6. Write five rational numbers greater than - 2,
Sol. Five rational numbers greater than — 2 are
=3 =1 __1,0, 1

= . 5 (Other numbers may also be possible.)

3
Q7. Find ten rational numbers between g and 1

Sol. L.C.M. of 5 and 4 is 20.
3Ix4 _ 12 - 3x5 _ 15
5x4 20 T 4x5 20
(Converting intc same denominator.)
Changing numerators and denominators in larger numbers,

12x8 ——isf—and 15x 8 ___gq
20x8 ~ 160 20x8 ~ 160

: 3
Hence, rational numbers between 5 and % are

97 98 99 100 101 102 103 104 105 106

—..—_-___..__—__4__...—.__

oo
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