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THE MATH EXPERT

Chapter 1 Number System

Exercise 1.1(Page 5 of Grade 9 NCERT Textbook)

Q1. Is zero a rational number? Can you write it in the form £ \where p and q are
q

integersand q=#0 ?

Yes, zero is a rational number.

0
Any non-zerointeger

Zero can be written as:

Example :

=)
L
=

Which is in the form of g where p and q are integers and 9% 0

Q2. Find six rational numbers between 3 and 4.

We can find any number of rational numbers between two rational numbers. First of all,
we make the denominators same by multiplying or dividing the given rational numbers by
a suitable number. If denominator is already same then depending on number of rational
no. we need to find in question, we add one and multiply the result by numerator and
denominator.

3:3x7

and 4= axt

3=2—1 and 4:§
7 7

We can choose 6 rational numbers as: %,E,%,ﬁ,é and Z

7T 7 17 7 7
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Q3. Find five rational numbers between % andg

Since we make the denominator same first, then

3 3x5 15
Z_4><5_2_0
4 4x4 16
€_5><4_E
Now we need to find 5 rational no.
15 15x6 _ 90
20 20x6 120
16 16x6 96
. 20 20x6 120
.. Five rational numbers between 3 andﬂ are 2,2,2,9—4 and S
4 5 120 120 120 120 120

Q4. State whether the following statements are true or false. Give reasons for your
answers.

0] Every natural number is a whole number.

True, because the set of natural numbers is represented as N= {1, 2, 3....... }
and the set of whole numbersis W=1{0,1,2,3 ......... }. We see that every
natural number is present in the set of whole numbers.

(i) Every integer is a whole number.

False. Negative integers are not present in the set of whole numbers.

(iii)  Every rational number is a whole number.

1. . .
False. For example, > is a rational number, which is not a whole number.
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THE MATH EXPERT

Chapter 1 Number System

Exercise 1.2(Page 8 of Grade 9 NCERT Textbook)

Q1. State whether the following statements are true or false. Justify your Answers.

(1) Every irrational number is a real number.

True, because the set of real numbers consists of rational numbers and irrational
numbers.

(i) Every point on the number line in of the form Jm, where ‘m’ is a natural number.

2 2
False, for example\/g is a real number on the number line but 3 IS not a natural

number.

0] Every real number is an irrational number.

False, for example 1 s arational number and hence it is real. But it is not an
2

irrational number.

Q2. Are the square roots of all positive integers irrational? If not, give an example
of the square root of a number that is a rational number.

The square roots of all positive integers are not irrationals.

2
Example: /4 = 2and 2 in a rational number (2= I)

Q3. Show how +/5can be represented on the number line.

Integer 5.
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What is unknown?
Point representing \/gon the number line.

Solution:

We shall write 5 on the sum of two squares in the form 5 = 22 +12. This shows we need
to construct a right triangle with sides 2 and 1 units. So, the hypotenuse becomes /5 units
on the number line. We shall proceed as follows.

Diagram

0 1 A2 C 3

W

On the number line take 2 units from O and represent the point as A. At A draw the
perpendicular and mark B such that AB =1 unit with O as center and OB as radius. Draw
an arc to cut the number line at C. Now C represents /5.

In AOAB,
OB’ = OA? + AB?
=241
=5
.. 0B=+5=0C
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THE MATH EXPERT

Chapter 1 Number System

Exercise 1.3 (Page 14 of Grade 9 NCERT Textbook)

Q1. Write the following in decimal form and say what kind of decimal expansion

each has:

36
100

: 3
v) —
) 13

(i) =8 = 036
100

Terminating decimal.

(i)
0.0909

oy 1 1
1 i) 4=
) 11 ) 8
2 - 329

V) — Vl) —
) 11 ) 400

1
1 11) 1.00

99
100
99
i

The remainder 1 keeps repeating. 111 —=0.0909 and can be written as

1 009
11

Non-terminating recurring decimal.

4.125

... .1 33
i) 4==— 85 33.0
) 8 8

32
10
8
20
16
40
40
0
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4—=4.125
8

iv) 3. 0.23076923
13

— =0.230769
13

v) £ =0.1818
11

13

0.1818

11) 20

11

90

88

20

11

90
88

2

WWWwW.CUEMATH.COM

Terminating decimal (*+ The remainder is zero)

0.23076923

30
26
40
39

100

91

90

8
120

7

30
26

40
39

1

-.-We find the block of numbers 230769.keep repeating.

This is non-terminating recurring decimal and is written as:

Here we find the block of numbers 18 keep repeating. Hence this is a non-terminating
recurring decimal and is written as:
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82.25

. 329 329
Vi) — = 45 329
) 400 4x100 32
09

08

20
20

8225 0.8225

100

Terminating decimal (~+ The remainder is zero)

Q2. You know that %:0142857. Can you predict what the decimal expansions of

2343456

Difficulty Level: Easy

Known:
The decimal expansion of % :

Unknown:
The decimal . ’ 23456
e decimal expansions o Tt
Solution:
1 0.142857
= =0142587 7) 10
! 7
30
28
20
14
60
56
40
35
50
49
1
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This is a non-terminating recurring decimal.

We can use this to find the decimal expansion of 2 3 4 5 6
7T

To write the decimal expansion for

i) % : We observe that we get 2 as remainder after the second step in the above

division. Hence, we start writing the quotient after the second decimal place
and we get ? =0.285714

ii) % . 3 is the remainder after the first step.

Hence = = 0.428571

iii) g : 4 is the remainder at the 4™ step.

Hence ; = 0571428

iv) g : 5 is the remainder at the 5" step.

Hence g =0.714285

V) g : 6 is the remainder after the 3" step.

Hence g — 0857142

Q3. Express the following in the form of s, where p and q are integers and g+ 0.
i) 06 i) 047 iii) 0.001

Difficulty Level: Medium

(i) 06
Let x =0.6
X = 0.666.... (1)

Since one digit is repeating. We should multiply both sides of (1) by 10. We get,

WWW.CUEMATH.COM
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10x = 6.666...
10x = 6 + 0.666...
10x = 6 + X
10X — X =6
9Xx = 6
6 2
X=—=—
9 3
Hence o_ézz
3
(i) 047
Let x = 0.4777...... (1)

Here the repetition starts after the first decimal place and one digit is repeated.

10x = 4.777...... )

(2) — (1) gives

10X — X = 4.777...—0.4777...
ox = 4.3

43

10

43

90

9x

X

Here 0.47 = 43
90

(i) 0.001

Let x = 0.001001... ...(1)
Since 3 digits are repeated multiply both the sides of (1) by 1000

1000x =1.001001...
1000x =1+0.001001...
1000x=1+x
1000x—x =1
999x =1
koL
999
— 1

0.001=—
999
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Q4. Express 0.99999... in the form of g Are you surprised with your Answer?

With your teacher and classmates discuss why the answer makes sense?
Difficulty Level: Medium

Solution:
Let x=0.99999... @

Since one digit is repeated.
We should multiply both the sides of (1) by 10

10x =9.9999
10x=9 + 0.9999
10x=9 + x

10x — x=9
9x=9

X =1

Hence 0.99999 =1
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4

Q5. What can be the maximum number of digits be in the repeating block of digits
in decimal expansion of %? Perform the division to check your Answer.

Difficulty Level: Medium

Solution:
Let us perform the division 1+ 17

0.0588235294117647
17) 100

85
150
136
140

136
40

34
60

51
90

85
50
34
160

153
70

68
20

17

30
17

130

119
110

102

80

68

120

119

1
% — 0.0588235294117647

There are 16 digits in the repeating block of the decimal expansion of %
WWW.CUEMATH.COM
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Q6. Look at the several examples of rational numbers in the form g (q # 0) where

p and g are integers with no common factors other than 1 and having
terminating decimal representation (expansions). Can you guess what property

g must satisfy?

We shall look at some examples of rational numbers in the form of g (q # 0) where

decimal representations are terminating.

2_ 0.4 3 0.03
5 100
27 33

— =1.6875 — =0.66
16 50
We observed that the denominators of above rational numbers are in the form of

b
2% x5” Where, a and b are whole numbers.

Hence if q is in the form 2°x5° then 2 isa terminating decimal.

q

Q7. Write three numbers whose decimal expansions are non terminating and non-
recurring.

()  0.212212221...
(i)  0.03003000300003...

(iii)  0.825882588825...
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Q8. Find three irrational numbers between the rational numbers g and 2 .

Difficulty Level: Medium

Solution:
Let us find the decimal expansion of g and 131.
0.714285
7) 50
49
10
7
30
28
20
14
60
56
40
35
5
0.81
115 90
88
20
11
9

We can write 3 irrational numbers between them as follows:
(i) 0.721722172221...
(i) 0.750975009750009...

(iif)  0.808008000...

Q9. Classify the following numbers as rational or irrational:

i) V23 i) 225 iii) 0.3796
iv)7.478478.... V) 1.101001000100001....

Difficulty Level:

WWWwW.CUEMATH.COM
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Solution:
i) 23 = @ = B, but p is not an integer.
q

Hence+/23 is an irrational number.

J225 = % = g where p and g are integers. q # 0.

Hence /225 is a rational number.

0.3796

0.3796 is a rational number. Because, it is a terminating decimal number.
7.478478... =7478

It is a rational number. As It is a non-terminating recurring decimal.

1.101001000100001.......

It is an irrational number. Because, it is a non-terminating and non-recurring
decimal.
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Chapter 1 Number System

Exercise 1.4 (Page 18 of Grade 9 NCERT Textbook)

Q1. Visualize 3.765 on the number line, using successive magnification.

Difficulty Level: Medium

Solution:

i) 3.7 lies between 3 & 4. So, we divide the portion between 3 & 4 on the number

line into 10 equal parts

3 3.1 32

)

-

3.3

3.4

-

3.5

-

3.6 37

3.8

3.9

4

i) 3.76 lies between 3.7 and 3.8. So, we divide the portion between 3.7 and 3.8 on

the number line into 10 equal parts.

'

37 371 372 373 374 375 3.76 3.77 3.78 3.79 3.8
1 ol oo R EN
A I R R IR RN R RN RN B ?

iii)  3.765 lies between 3.76 and 3.77. Dividing the line before we got

3.76 3.761

3.762 3.763 3.764 3.765 3.766 3.767 3.768 3.769 3.77

Q2. Visualize 4.26 on the number line, up to 4 decimal places.

Difficulty Level: Medium

Solution:
426 = 4.2626...

i) 4.2 lies between 4 & 5. Observe the number line given below

41 42 43 44 45 46 47 48 49 5
, 1 I L1 I I 1 I I I L .
S 3 1 T & 111 7
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4

i) 4.26 lies between 4.2 & 4.3, shown below on the number line.

4.|2 1.21 4I.22 4I.23 4I.24 4_.|25 4.I25 4.%? 4.2|3 4_.?i9 4.I3
D I D D R D N I I I |

A

k3

i)  4.262 lies between 4.26 & 4.27 as shown below.

4.26 4261 4262 4263 4264 4265 4266 4.267 4.268 4269 427

| | | | | | | | | | | RN
* ° * * * o - ° * ®
| | | I | I | I | I | I

N

iv)  4.2626 lies between 4.262 & 4.263 as shown below

4.26 4.2621 4.2622 4.2623 4.2624 4.2625 4.2626 4.2627 4.2628 4.2629 427

| | ] | | | | | | | L~
> * * * * * * * * *
| I | | | | | | | I | I

A

Hence by the successive magnification method required number is obtained in the
number line.
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THE MATH EXPERT

Chapter 1 Number System

Exercise 1.5 (Page 24 of Grade 9 NCERT Textbook)

Q1. Classify the following numbers as rational or irrational:

(i) 2-+5 (i) (3++/23)-+/23
(iv) L (v) 27
J2

(i) 2-5

N
(i) ﬁ

The sum or difference of a rational number and an irrational number is always irrational.

Here 2 is a rational number and Jg is an irrational number. Hence 2—\/§i8 an irrational

number.

(i) (3+v23)-v23

By simplifying we get only 3.

3
3= I,which is in the form of B,

Hence is (3+ \/ﬁ) —/23 a rational number.

247
(iii) ﬁ

247 2

—~— ==, which is in the form of E,

777
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(iv)%
1 _1 2
J2 202
_ V2 1414
2 2

= 0.702 is a non - terminating, non-recurring decimal which is irrational hence ﬁ IS

an irrational number.

(V) 2=

2n=2x3.1415...

7 is an irrational number whose value is hon-terminating and non-recurring.

2 is a rational number.

Product of a non-zero rational number and irrational number is an irrational number.

Hence 27t is irrational.

Q2. Simplify each of the following expressions

(i) (3+v3)(2++2) (i) (3++3)(3-+3)

(i) (v5++/2)? (iv) (5-+2)(\5+2)

Difficulty Level: Medium

(i) (B3+V3)(2++2)
By Distributive property

=6+3\/§+2\/§+\/€

(i) (3++/3)(3-+3)
Using the identity (a +b) (a - b) = a2 - b2
=9-3
=6

WWW.CUEMATH.COM
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(i) (V5++2)°
Using (a + b) 2= a2 + 2ab + b?
(V5 +4/2)* = (f5)* + 2x5x 2 +(+/2)?
:(5+2\/1—0+2)
=7+2410

(iv) (5-v2)(B5++2)
Using (a+ b) (a-b) =a2- b?
(V5)’ - (+/2)?
=5-2
=3

Q3. Recall, wis defined as the ratio of circumference (say c) to its diameter (say d).
That is 7 = E.Thls seems to contradict the fact that & is irrational. How will

you resolve this contradiction?

Writing & as % is only an approximate value and so we can’t conclude that it is in the

form of a rational. In fact, the value of & is calculating as non-terminating, non-recurring
decimal as ©=3.14159 Whereas

22
If we calculate the value of % it gives 3.142857 and hence 7 # —

In conclusion = is an irrational number.

Q4. Represent /9.3 on the number line.

Draw a line and take AB = 9.3 units on it.

From B measure a distance of 1 unit and mark C on the number line. Make the midpoint
of AC as O.

With ‘O’ as center and OC as radius, draw a semicircle.

At B, draw a perpendicular to cut the semicircle at D, with B as center and BD as radius
draw an arc to cut the number line at E. Taking B as the origin the distance BE =+/9.3,

and hence E represents+/9.3.
WWW.CUEMATH.COM
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A
\; 9.3

Proof:
AB=93 BC=1

AC=AB+BC=10.3

oc=2E 193 g5
2 2

OC=0D=515
OB=0C-BC=515-1=4.15

In right angled A OBD,
BD? =0OD?* - OB?
= (5.15)* — (4.15)°
= (5.15+4.15)(5.15—-4.15) Using a2 — b2 = (a + b) (a — b)
=9.3x1
=9.3

BD =+/9.3 =BE

Q5. Rationalize the denominators of the following:
1 g

(i) NG (i) —= 7

ﬁl

(iv)

(i) ——1— !
J5+2 J7-2

Difficulty Level:

Reasoning:
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Solution:
L1 1 7
NN N
(Dividing and multiplying by /7 )
7
"7
.. 1
(i) —\/7—\/6
Dividing and multiplying by /7 + /6 , we get
1 1 N7+46
6 T T
(\/_\/)7+E/\/__) [Using (a+b)(a—b)=a2-b?]
_NT1+6
- 7-6
=\7+6
1
(i) N
Dividing and multiplying by /5 —/2 , we get
1 1 B2
V52 B2 B2
—(\/_\/)_ E/\/__) [ Using (a+b)(a—b)=a2-b2]
B\
5-2
N
-3
. 1
(iv) \/7—2
Dividing and multiplying by /7 +2, we get
1 1 742
J7-2 J7-2 742
=(\/%/)Z—i(22) [ Using (a+b)(a—b)=a2-b?|
\/7+2
C7-4
_\/7+2
-3

WWWwW.CUEMATH.COM
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Chapter 1 Number System

Exercise 1.6 (Page 26 of Grade 9 NCERT Textbook)

1 1 1
Q1. Find: (i) 642 (i) 32° (iii) 125°
Difficulty Level: Easy
Solution:
1
(i) 642
1 1
642 = (82)2
1
_g"2 [ Using (a”)" =a™ |
=g [Where a>0, p and g are rational numbers. ]
=8
1
(ii) 32°
1 1
325 =(2°)s [ using (@")" =a™ |
1
~(2)"
.
1
(iii)) 1252
1 1
125° =(5°)? [ using (a®)* =a™ |
3><1
:(5) 3
=5
=5
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1

02. Find: (i) 92 Gi) 325 (i) 16¢  (iv) 125°

Difficulty Level: Easy

Solution:
3
(i) 92
3 3
92 =(3)2 [ using (a”) =a™ |
2><§
:(3) 2
=3
=27
2
(i) 32°
2 2
32° =(2°)s | using (a”)" =a® |
-(2)°s
=22
=4
3
(iii) 16°
3 3
164 =(24)4 [using (@) = apq]
~(2)"4
=23
=8
-1
(iv) 125°
-1 1
125° =(5°)3
=(5)3x_?1 [using (a")' = apq}
=57
_1

S
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Q3. Simplify:
NI oY
(i) 28.2 (i) (33j

Difficulty Level: Medium

Solution:
2 1

(i) 23.25

1
G
=3—21
1
2
(i) =
114
% 11
%zll?i
114
2-1
=11
1
=114
11
(iv) 72 .82
11 1
72.82 = (7x8)2
1

(iii)

2.1
— 235 - aP. ¢ :ap+q[

N

1 1

(iv) 72.82

(BN
|_\
e

11

Fora>0, pandq are
rational numbers.

WWwWW.CUEMATH.COM



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

cuemath

THE MATH EXPERT

4

When you learn math
in an interesting way,
you never forget.

25 Million 100K+ 20+ Countries
Math classes & Students learning Present across USA, UK,
counting Math the right way Singapore, India, UAE & more.

Why choose Cuemath?

"Cuemath is @ "Cuemath is great “| appreciate the effort
valuable addition to because my son has a that miss Nitya puts in
our family. We love one-on-one interaction to help my daughter

solving puzzle with the teacher. The understand the best
cards. My daughter instructor has developed methods and to

is now visualizing his confidence and | can explain why she got a
maths and solving see progress in his work. problem incorrect.
problems One-on-one interaction She is extremely
effectively!” is perfect and a patient and generous
great bonus.” with Miranda.”
- Gary Schwartz - Kirk Riley - Barbara Cabrera

Get the Cuemath advantage

Book a FREE trial class


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

	Button1: 
	Button2: 


