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Exercise 1.1
© Question 1
Using appropriate properties, find:
m-2x3,.>_3,1 (ii)zx(—ﬁ)_1x§+ix3
3 5 2 5 6 5 7 6 2 14 5
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© Question 2
Write the additive inverse of each of the following:
N2 =5 ... — 6 2
1) — ) —— ") — V) —
(i) 3 (i) 5 (iii) —c (iv) 5
O Answer:
=2 .5 -6 ,..2 19
(i) - (i) 3 (iii) < (iv) ; (V) s
Solution:

(i) The additive inverse of 2 is _?2

o
X
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(i) The additive inverse of _?5 is g

~5-5
9
_0
9
=0
L -6 . _6
(iii) The additive inverse of — is —
-5 5
as — + | —
5 (-5
-6 6
= — 4+ —
5 5
-6+ 6
5
_0
5
=0

(iv) The additive inverse of i is 9
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(v) The additive inverse of E is %

~-6
19 [19j
as — + | —
6 -6

© Question 3

11 13
Verify that = (- x) = xfor: () x = — iV = — —
erify that — (—x) = xfor: (i) x 15 (i) x 17

O Answer:

i.e,— (= x) = x.is verified
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Solution:
(i) We have,

X = EThe additive inverse of x = E is — X = _—11
15 15 15

11 -11
s—+|——| =0
15 15

The same equality 1 + -4 = 0 shows that the additive inverse of _—11is E
15 15 15
This = - |~ |- 1 ,i.e,— (= x) = x.is verified.
15 15
(ii) We have,
13
X = — —
17
The additive inverse of x = _—13 is — X = g
S - + 13 = 0.
17 17
13 - 13
== == (=)
17 17
The same equality _1—;3 + g =0 shows that the additive inverse of 18
13 -13 -13
is — —.This = —(-(—))=—
s =g This == )=7,

i.e,— (—=x) = x.is verified.

© Question 4

Find the multiplicative inverse of the following

. . —13 o1 . -5 -3
(i) -13 (ii) 1o (iii) c (iv) =5 X7
(W)-1x =2 (vi) -1
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O Answer:

-5 W s W 22 OF
(vi)—1

Solution:

. e . 1 -1

(i) The multiplicative inverse of — 13 is — 3 as — 13 x EEY =1

(ii) The multiplicative inverse of _—13 is _—]'gas— E x — 19 =1

13 19 13
e 1. 1
(iii) The multiplicative inverse of E is5 as g x 5 =1.

(iv) The multiplicative inverse of

-5 -3. 8 7 56 -5 -3
X IS X =—as| — X — | X
8 7 -5 -3 15 8 7 -5 -3

is—1x S =§as
-2 2

|

X

|~
N——

Il

[N

(v) The multiplicative inverse of — 1 x —

(vi) The multiplicative inverse of —1is—1as— 1 x (— 1) = 1.

© Question 5

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

(i)_4x1=1x_4=—£ (“)_EX—ZZ—ZX—B
5 5 17 7 7 17
(m)—_lg % A =1
29 - 19
O Answer:

(i) Existence of Multiplicative Identity (1 is the multiplicative identity)
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(ii) Commutatively

(iii) Existence of Multiplicative Inverse

Solution:

(i) -4 x1=1x -4 = - 4 as lis the multiplicative identity.
5 5 5

.. 13 -2 -2 -13 e .

(i) — — x = X as multiplication is commutative.

17 7 7

(iii) _—19 x A = 1las A is the multiplicative inverse of i
29 - 19 -19 29

© Question 6

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

O Answer:
- 96
91
Solution:
Reciprocal of — is 20 .
16 _—7

6 16 - 96
Now, — X | — | = —|——
13 -7 91

© Question 7

What property allows you to compute?
l X |6 x ﬂ as l x 6| x i
3 3 3 3

O Answer:

Associativity of Multiplication
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Solution:
For any three rational numbers a,bandc,ax (b xc) =(axb) xc.

The multiplication is associative for rational numbers.

The associativity property allows us to compute% X (6 X ij as {% X 6] X %,

3
lx GXE:Ex%=§and1x6x
3 3 3 3 3 3

Here,lx 6><i = 1><6 X
3 3 3

© Question 8

wlbd
Il
wlo
X
wlbd
Il
w| o

w| s

8 1
Is 5 the multiplicative inverse of — 1§ ? Why or why not?

O Answer:

No, because the product is not 1

Solution:

8 1
No, because the product of 5 and - 1§ isnotl

© Question 9

1
Is 0.3 the multiplicative inverse of3§ ? Why or Why not?

O Answer:

Yes, because 0.3 x E = i X E =1
3 10 3

Solution:
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Yes, because 3%

© Question 10

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.

O Answer:
(i) 0 (i) 1and —1 (i) 0

Solution:
(i) Zero has no reciprocal.

(i) 1isequaltoitsreciprocalasl x 1 = 1.
—1lisalsoequal toits reciprocalas -1 x (-1)=1

(iii) Zerois equal to its negativeas0 + 0 = 0.

© Question 11
Fillin the blanks:

(i) Zero has reciprocals.

MarkSharks Chapter 1- Rational Numbers

(ii) The numbers and are their own reciprocals.

(i) The reciprocal of - 5 is

1
(iv) Reciprocal of;, wherex # Ois

(v) The product of two rational numbers is always a

(vi) The reciprocal of a positive rational number is

O Answer:
(i) No (i1, -1 (iii) _?1 (iv) x

(v) Rational number

(vi) Positive
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Solution:
M No (i)1,-21 (i) _?1 (iv) x (v) rational number

(vi) a positive rational number.
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Exercise 1.2

© Question 1
oo . —=5
Represent these numbers on the number line (i) Z (i) T
O Answer:
(i)
S S S S G G G
e 1 2 3 4 5 & 1 B8
4 4 4 4 ] 4 4 4
(i)
st B ra Fal Pl Fat
| 1 | | 1 |
b S A4 =3 =2 =2 0
[ 7] B L] 7] 7]
Solution:

7 1
) To representz , we make 7 markings of distance Z each on the right of 0.
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| S R S SO S S | 7
s 1 2 3 4 5 6 8
2 3 ] ] 3 4 4

. 7
Thus, the point A represents —.

_ 1
(ii) To representh , we make 6 markings of distance E each on the left of zero.

i
- #ir fir i ir oy .
34 320
6 6 6 6 6 &
Thus, the point B represents_— .
© Question 2
Represent — 2, — 5, — 9 on the number line.
11 11 11
O Answer:
C B A

| |
1 -0 9 8 7 -6 -5 -4 3 -2 -
(I I F T E TS R § I T F

Solution:

1
We draw a line [. We take a point O on it. From O, we mark 11 markings of distance 1 each on the

left of O (i.e., 0)
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I I r 1 1 I I | 1 1 1
-1 -0 9 -8 -7 -6 -5 -4 -3 -2 -
A TR I § T § TN RN § TR I & RS E I &

Thus, the points A, B and C represent — 2, - and — 9 respectively.
11 11 11

© Question 3

Write five rational numbers which are smaller than 2.

O Answer:

Some of these are 1, % 0, -1, _71

(There can be many more such rational numbers)

Solution:

Let’s take the two numbers 0 and 2. 0 is smaller than 2.

Now, 2 can be written as Q and 0 asg.
10 10

Thus, we have Q E E E E E ......... i between 2 and 0.
10 10 10 10 10 10 10

We can take any five of these values.

© Question 4

. . -2 1
Find ten rational numbers between ? andE.
O Answer:

-/ -6 -5 -8-9

20° 20" 20" 20" 20

(There can be many more such rational numbers)
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Solution:

First, we make the same denominator of the given rational numbers.

-2 -2 x 2 -4 —4 x 2 -8

5 5 x 2 10 10 x 2 20

and

1 1 x5 5 5 x 2 10

10 x 2 20

2 2 x5 10

Note: We make denominator 20 because when the denominator is 10, then we

can conveniently find out only 8 rational numbers.

Thus,wehave_Y, _6, _5, ........ i i
20 20 20 20 20
We can take any ten of these values.
© Question 5
Find five rational numbers between
2 4 -3 5 1 1
i) —and — i) — and = i) — and =
() 5 and ¢ = 3 (i) 7 and -
O Answer:
(i)ﬂlE§ (ii)_8 7 6 -5 -4 §g
60" 10" 15" 30 6 6 6 6 6 6 6

iyl 009 8 7
24" 24" 24’ 24’ 24

(There can be many more such rational numbers)
Solution:

2 4
i) —and —
(I)3 c

First Method:

2 4
We first convert § and E to rational numbers with the same denominator i.e.
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E_2x5_9_10x3_§andﬁ_4x3_£_12x3_§
3 3 x5 15 15 x 3 45 5 5 x 3 15 15 x 3 45
Thus, we have, § 3—4 § % and gas five ration numbers between E and —

45 45 45 45 45 3 5
Another Method:

a+ b . .
is a rational

We know that, if a and b are two rational numbers, then

a+b<b.

number between a and b such thata <

We find the mean of the given rational numbers,

2 4 10 + 12 1 22 1 11
-+ - |+ 2 =|—| X == —=x = = =
{3 5) ( 15} 2 15 2 15

2 11
We now find another rational number between § and E

2 11
For this, we again find the mean of§ and E i.e.,

2 11 30 + 33 1 63 1 7 1 7
-+ =+ 2 =|——|X == — X —= — X — = —
(3 15} ( 45 J 2 45 2 5 2 10

2 7 11 2 7 11 4
So,— < — < — or — — < = < =
3 10 15 3 10 15 5
4

11
Further, we find another rational number between E and E

For this, we again find the mean of % and % i.e,

11 4 11 + 12 1 23 1 23
— + |+ 2 =|—| X == — X == —,
(15 5} ( 15 ] 2 15 2 30

11 23 4 2 7 11 23 4
So, — < — < —-0o—< — < — < — < —
15 30 5 3 10 15 30 5

2 7
Now, we find another rational number between § and E
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For this, we again find the mean of % and% ,

. 2 7 20 + 21 1 41 1 41
|.e, - + — - 2 = _— X —m = — X — = —
[3 10} ( 30 J 2 30 2 60

41 7 11 3 4
— < =< —= < =
0 10 1 30 5

Also, we find another rational number between % and %

For this, we again find the mean of = and i i.e. 23 + 4 + 1
30 5 30 5 2

(23+24JX1 a7 1 41
2

= — X - = —

30 30 2 60
23 47 4 2 41 7 11 23 47 4
So, — < — < — o — < — < — — < — < — < =
30 60 5 3 30 60 5

<
0 10 15
Thus, the five rational numbers between % and i are ﬂ 1 1123 d 47

y y Ty —= an .

5 60 10 15 30 60
-3 5
i) — and —
(i) 5 3

. -3 5 ) . .
We first convert — and § to rational numbers with the same denominator

o}

I

I

o
wl o

I

I

Thus,wehave_ , _7, _6, _5, —4 . § g
6 6 6 6 6 6
. : -3 5
We can take any five of these values as rational numbers between > and 3
1 1
i) — and —
(i) 4 2

) 1 1 ) . .
We first convert — and — to rational numbers with the same denominator

1x6 6 1 1 x 12 E
4 x 6 24 2 2 x 12 24"
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Thus, we have, E E i i and l as rational numbers betweenl and l
24 24 24 24 24 4 2
© Question 6

Write five rational numbers greater than - 2.

O Answer:

-1.0.1, 2,3 (There can be many more such rational numbers)

Solution:

Since, every integer is a rational number, therefore, we can pick up any five integers
greater than -2.

Thus five rational numbers greater than -2 are -1, 0, 1, 2, 3.

© Question 7

Find ten rational numbers between g and%.

O Answer:

59 58 57 56 55 54 53 52 51 50 49
80 80 80 80" 80 80 80 80 80 80 80
(There can be many more such rational numbers)
Solution:

First we make the denominator of the given rational numbers equal

3 3x4 12 24 48

5 5 x4 20 40 80
and

§=3x5_E_30_@
4 4 x 5 20 40 80

59 58 57 56 55 54 53 52 51 50 49
Thus, we have, —, —

80' 80’ 80’ 80  80' 80  80' 80 80' 80 80
as rational numbers between g and%.

We can take any ten of these values.
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