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Ans.

RATIONAL NUMBERS

NCERT SOLUTIONS

EXERCISE - 1.1

Using appropriate properties find:

. 2 3 5 3 1
i) -3*5*+5-5%%
3 5§ 2 5 6
. 2 3 5 3 1
() ~sxX=+5-—%X—=
3 5§ 2 5 6
2 3 3 1 5
= i — X — - — X — + —
3 5§ 5 6 2
[Using associative property]
3(2 1) >
513 6/ 2
[Using distributive property]
_3(2-1),5.3,5,58
5! 6 2 56 2
1 5 -1+5 4

1,3

[Using associative property]

2 (-3 1)_1

5

7 14

4
[Using distributive property]
2 (-6+1) 1 2 -5 1

= —X|l—mmm |- — = — X —— o —
5 14 4 5 14 4

2. Write the additive inverse of each of the following:
L2 ) ... O L2 19
()5 (i) 5 (iii) = (iv) 5 O
: P 2. -2 . e 5. 5
Ans. (i) Additive inverse of 3 is rE (i) Additive inverse of ?IS 9
6. -6 2 2
(iii) Additive inverse of —is 5 (iv) Additive inverse of Eis 9
19 19
(v) Additive inverse of ?is 5
, _ ) I .13
3.  Verify that -(-x) = x for: (i) x= 15 (i) x = - 17
11
Ans. (i) Putx=——in- (-x) = x,
15
(I O
" 15/715 T 45 15
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Ans.

Ans.

Ans.

Ans.

Ans.

= L.H.S = R.H.S. Hence, verified.

(i) Putx= 11;3 in-(-x) =

{(-13)} 13 -13_-13
\U\F7H AT 7 T 17

= L.H.S. = R.H.S. Hence, verified.

Find the multiplicative inverse of the following :

. . -13 a1 . 5 3 -2 .

(i -13 (i) ) (iii) 5 (iv) ?x7 (v) -1 x 5 (vi) -1
, -1 -13. 19
(i) Multiplicative inverse Of-13ISH (i) Multiplicative inverse ofﬁls 13"

1
(iii) Multiplicative inverse of gis 5.
, 5 -3 15 5 -3 56
(iv) .?x7 3 .Multiplicative i |;verze ofs?x 7 is 15"
(v) Multiplicative inverse of -1 x LY
1

(vi) Multiplicative inverse of -1 is

Name the property under multiplication used in each of the following:

M Ax1=1x2 @i)-13x2-2,13 0 iy 19,29
5 5 17 7 7 17 29 -19
(i) Multiplicative identity. (i) Commutative property.

(iii) Multiplicative Inverse property

. 6 . -7
Multiply — by the reciprocal of —.
ply 13 y p 16

The reciprocal of _7|s E
16 7

According to the question, i x ( ﬁ) = %
13 91

Tell what property allows you to compute % x (6 x %) as ( % x 6) x

w| &

Associative property of multiplication, a x (b xc)=(axb) x ¢
Is g the multiplicative inverse of -1 %’? Why or why not?

Multiplicative inverse of a rational number a is (1 ) if a x l =1.

a a
So,§><(-1l) = §><£=-1
9 8 9 8
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Rational Numbers

But its product must be positive 1.

Therefore, g is not the multiplicative inverse of (-1 %)

1

9. Is 0.3 the multiplicative inverse of 3 §? Why or why not?
Ans. 0.3 x3 % = % X g = 1. Therefore, 0.3 is the multiplicative inverse of 3 %
10.  Write:

(i) The rational number that does not have a reciprocal.

(i) The rational numbers that are equal to their reciprocals.

(i) The rational number that is equal to its negative.
Ans. (i) O (i) 1 and -1 (iii) O
11.  Fill in the blanks:

(i) Zero has reciprocal.

(ii) The numbers and are their own reciprocals.

(iii) The reciprocal of -5 is

(iv) Reciprocal of 1 , Where x # 0 is

(v) The product ofxtwo rational numbers is always a

(vi) The reciprocal of a positive rational number is
Ans. (i) No (i) 1, -1 (iii) % (iv) x (v) Rational Number (vi) Positive

EXERCISE 1.2
1. Represent these numbers on the number line: (i) % (i) %
A
Ans. () L2115 T T T T
o 1234 567 8 910
4 4 4 4 4 4 4 4 4 4
Here, A represents %
iy 2 1B R
6 N Y 1 1 ° 1 7
8 7 6 5 4 3 2
6 6 6 6 6 6 6 6

Here, B representsg
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2. Represent i i ion the number line.
"1 11 1
Ans. Here, P= 2. Q=" andR= 2
1 11 11
-1 R Q P o)
¢ [ R\ AR >
I [ N I R ] I
M 10 9 8 7 6 5 4 3 2 1
"M 11T 1T 1T 117 11 11 11 11 1 M
3. Write five rational numbers which are smaller than 2.
Ans. E E E,Eand SO on.
3456
4. Find ten rational numbers between €2 and %
Ans. Given rational numbers are% and%
Here, L.C.M. of 5and 2 is 10.
2524509 12 - 5
5 2 10 2 5 10
Again, _4x3 = _8 and ixg=ﬂ
1 2 20 10 2 0
.. Ten rational number between _2 and l are _7 ﬁ ﬁ i ﬁ _2 _10i i
5 2 20 20 20 20 20 20 20 20 20
4 -3 5 1 1

5.  Find five rational numbers between: (i) 2 and = (i) —and = (iii) —and —
3 5 2 3 4 2

Ans. (i) %and% L.C.M. of 3and 5 iss 15,

EXE =Eandixg-2
3 5 15 5 3 15
Againﬂxi =ﬂand£><i=ﬁ
15 4 60 15 4 60

‘. Five rational numbers between 3 and i are ﬂ E ﬁ ﬁ ﬁ
3 5 60 60 60 60 60
5

(il gand S LCM.of 2and 3 s 6.
_3,3_.9_.5,2_10

. — x — = — — — —
> 3 6 3 2 6
Five rational numbers between _3 and i are i 3 3 4
23 .6 6 6
(i) % and % L.C.M. of 4 and 2 is 4.
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Ans.

Ans.

Ans.

Ans.

Txl-Tang 1x2 = 2
4 1 2 4
Again 16 - iand 2,6-12
4 6 24 4 6 24

Five rational numbers between % and % are l i i E ﬂ

24’ 24’ 24’ 24 24

Write 5 rational numbers greater than -2.
Five rational numbers greater than -2 are:

-1,0,1,2,3 [Other rational numbers are also possible]

Find ten rational numbers between E and E .

The given rational numbers are z and %

L.C.M. of 5and 4 is 20.

20

12,4 _ 48 _ ,15,4_ 60
20 4 80

>
@
Qo
5
x
I
I

20 4 80
Ten rational numbers between % and %are:
49 50 51 52 53 54 55 56 57 58
80 80 80 80 80 80 80 80 80 80

ADDITIONAL QUESTIONS AND ANSWERS

Choose the correct answer :-

A number which can be expressed as % where p and ¢ are integers and g # 0 is

(a) natural number. (b) whole number. (c) integer. (d) rational number.

(d) rational number.
. .3, (-5 _-19
The numerical expression 3 + AR shows that

(a) rational numbers are closed under addition.

(b) rational numbers are not closed under addition.
(c) rational numbers are closed under multiplication.
(d) addition of rational numbers is not commutative.

3 (5)_-19

(b)We have§+7 56
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Ans.

Ans.

Ans.

Ans.

It shows that rational numbers are closed under addition.
g and @ are rational number & their sum is % which is also a rational number
Which of the following is not true?
(a) rational numbers are closed under addition.
(b) rational numbers are closed under subtraction.
(c) rational numbers are closed under multiplication.
(d) rational numbers are closed under division.

(d) Rational numbers are not closed under division. As, 1 and 0 are the rational
numbers but 1/0 is not defined.

Which of the following expressions shows that rational numbers are associative under
multiplication.

A A
O3y Gedpd et oEd)ed
(a)aX(bxc)—(aXb)xc

Hence, the given expression shows that rational numbers are associative under
multiplication.

Zero (0) is
(a) the identity for addition of rational numbers.
(b) the identity for subtraction of rational numbers.
(c) the identity for multiplication of rational numbers.
(d) the identity for division of rational numbers.
(a) Zero (0) is the identity for addition of rational numbers.
If a is a rational number. Then,a+0=0+a=a
One (1) is
(a) the identity for addition of rational numbers.
(b) the identity for subtraction of rational numbers.
(c) the identity for multiplication of rational numbers.
(d) the identity for division of rational numbers.

)

(c) One (1) is the identity for multiplication of rational numbers.

If a is a rational number, then,ax1=1xa=a
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Rational Numbers

Multiplicative inverse of a negative rational number is
(a) a positive rational number. (b) a negative rational number.
(c) 0 (d)1
Ans. (b) a negative rational number.
8. If x + 0 =0 + x = x, which is a rational number, then O is called
(a) identity for addition of rational numbers. (b) additive inverse of x.
(c) multiplicative inverse of x. (d) reciprocal of x.
Ans. (a) identity for addition of rational numbers.
9. —(—x)issame as
(@ -x OF © ~ @ 2
Ans. (b) - (-x) =x
Negative of negative rational number is equal to positive rational number.
10. The reciprocal of —1 is
(@ 1 (b) —1 (c) O (d) Not defined
Ans. (b) The reciprocal of -1 is the number itself.
11.  The reciprocal of O is
(a) 1 (b) —1 (c) O (d) Not defined
Ans. (d) The reciprocal of 0 is not defined.

12. If y be the reciprocal of rational number x, then the reciprocal of y will be

(a) x (b)y @ (@)
Ans. (a) x
13. The reciprocal of% X (%) is

@ o ) 22 (©) 1o (A) o
Ans. (a) - % X (%) = % So, the multiplicative inverse of % is %

14. Which of the following is an example of distributive property of multiplication over ad-
dition for rational numbers.

o o

o a3 @] [x2)-
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o o B33
o 554

Ans. (a) We know that, the distributive property of multiplication over addition for rational
numbers can be expressed as a x (b + ¢) = ab + ac, where a, b and c are rational

numbers.
15. % is a rational number
(a) Between x and y (b) Less than x and y both.
(c) Greater than x and y both. (d) Less than x but greater than y.

Ans. (a)Betweenxandy

16. A number of the form % is said to be a rational number if

(a) pand g are integers. (b) pandg areintegersand g # 0

(c) pand q are integers and p # 0 (d) pand q are integers and p # 0 also ¢ # 0.

Ans. (b) p and g are integers and g # 0
Il.  Fillin the blanks :-

17. The additive inverse ofi is

19
Ans. % We know that, if « and b are the additive inverse of each other,thena + 5 =0
18. To get the product 1, we should multiply % by
21
Ans. —
ns 3

19. The reciprocal of any rational number % where p and g are integers & ¢ # 0, is

Ans. ki
P 2 (4).
20. The reciprocal of Fx o /s
-45
Ans. T

21. If x be any rational number then x + 0 is equal to
Ans. x

Answer the Following

3 2
22. Verify the closure for the following additions. 11t 33
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Rational Numbers

3 2 . (B3x3)+(2x1) _9+2 11
Ans. 17 t33 " 33 =33 " 33°

11
33 is a rational number. Thus, closure property is verified.

5 8
23. Verify the commutative property for the following additions B T

5 8 (5x11)+(8x6) 55+48 _ 103

Ans. AT 55 =55 =
N i+i_(8><6)+(5><11)_48+55_103
oW, 1776 T 66 66 11
S>,8_8.5 - ——
Thus, 6 " 11T 116 So, commutative property is verified.
: L .3 LA 9
24. Find the additive inverses of : (i) a8 (")_1 (i) 0 (iv) a3
L34 9
Ans. (i) 8 (")W @iy 0 (iv) 13
2 3
25. Verify the property x x y = y x x for the given values of x and y .x = 3y = 7
. _2 3.2 . _ 3,22
AnS.LHS.xxy— 3 X 7 - 7,RHS.yxx_ 7 X 3 - 7.
LHS = RHS. Thus, verified.
26. Write the additive inverse of each the following: (i) % (i) %
. e -7 _ 7
Ans. (i) The additive inverse of 5 = 5

(i) The additive inverse of _i = -( 3 )

4
: o 6_8
27. Find the multiplicative inverse of 3 x 3
-6_8 _(6)x8 _ -48 _16 e 16 _ 5
Ans. —x —= = =—.Th Itipl f—=—.
ns 5 X 3 °5x(@3) 15 5 e multiplicative inverse o 5 76

28. Find the value of the following

4 .- o B L i BT
(')3— (”)27'(4) (iii) B 12
4. B5_4 9 4x9 _ -4

Ans. ()5 * 5= 5 5" ox(5) 5

3 A7 1T 1T
W2zt =777 2%
iy 5ol 5,12 10

6 12 6 7 7
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&  SELF ASSESSMENT TEST

1. A number which can be expressed as % where p and q are integersand q #0 is

(a) natural number (b) whole number (c) integer (d) rational number
-7
2. The additive inverse of 19 is
-7 7 19 -19

@) 79 ®) =g (€ = (d) —=—

3. The reciprocal of any rational number % where p and q are integers and q # 0, is
q
(@) — (b) 1 (c)0 (d) )
3 1 1 -3).

4. § Z 7 + (T) is an example to show that

a) addition of rational numbers is commutative.

(a)

(b) rational numbers are closed under addition.

(c) addition of rational number is associative.

(d) rational numbers are distributive under addition.

The reciprocal of 1 is
Between two given rational numbers, we can find rational numbers.
7.  The multiplicative inverse of -1 ;is
2 1
8 By what number should we multiply 5 3 toget3 7?

&  ANSWERS

7
1. (d) rational number 2. (b) 19 3. (d) %
3 1 -21+8 13 1. -3 _8-21 13
4 @arbrgr g s APt T Y T T e T we
ie.a+b=Db+a. So, addition is commutative for rational numbers.
5. 1 6. Infinitely many. 7. —g

8 Let the required number be x.

1

.2 7 o7 3 21
= X350 FES A I T g

2 o 21 1
Therefore, 5 3 is to be multilplied by 34 toget3 > -

000000
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