NCERT Solutions

Class -IX Mathematics (Ex. 1.1)

Questions

P

[s zero a rational number? Can you write it in the form —, where p and q are integers and

gz0?
Find six rational numbers between 3 and 4.

Find five rational numbers betweeng and ﬂ

5
State whether the following statements are true or false. Give reasons for your answers.
(i) Every natural number is a whole number.
(ii) Every integer is a whole number.
(iii) Every rational number is a whole number.
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Class -IX Mathematics (Ex. 1.1)

Answers

Consider the definition of a rational number.

A rational number is the one that can be written in the form ofB, where p and q are
integers and q # 0.

. 0
Zero can be writtenas—,—,—,—,—

So, we arrive at the conclusion that 0 can be written in the form ofB , where q is any

integer.
Therefore, zero is a rational number.

We know that there are infinite rational numbers between any two numbers.

A rational number is the one that can be written in the form ofB, where p and q are

integersand q # 0.
We know that the numbers 3.1,3.2,3.3,3.4,3.5 and 3.6 all lie between 3 and 4.

We need to rewrite the numbers 3.1,3.2,3.3,3.4,3.5and 3.6in Bform to get the
q

rational numbers between 3 and 4.

. 31 32 33 34 35 36
So, after converting, we get—,—,—,—,— d

) ) ) ) and —.
10 10 10 10 10 10
We can further convert the rational numbers g % § and % into lowest fractions.

10'10°10
. . . 16 17 7 18
On converting the fractions into lowest fractions, we get—,—,— —

5'5'2 5
Therefore, six rational numbers between 3 and 4 areg' E E E Z and1—8.

10°5'10'5'2 5
We know that there are infinite rational numbers between any two numbers.
A rational number is the one that can be written in the form ofB, where p and q are
integers and q # 0.
We know that the numbers g and gcan also be written as 0.6 and 0.8.

We can conclude that the numbers 0.61,0.62,0.63,0.64 and 0.65 all lie between 0.6 and 0.8
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(1

(i)

We need to rewrite the numbers 0.61,0.62,0.63,0.64 and 0.65in Eform to get the
q

rational numbers between 3 and 4.
61 62 63 64 q 65

' ) ) an .
100 100 100 100 100

So, after converting, we get

We can further convert the rational numbers 62 , 64 and 65 into lowest fractions.
100 100 100
. . 31 16 13
On converting the fractions, we get—,— and —.
50 25 20

Therefore, six rational numbers between 3 and 4 areﬂ EL E E and 13

100°50°100° 25 © 50°

Consider the whole numbers and natural numbers separately.
We know that whole number series is0,1, 2, 3,4,5......
We know that natural number series is1, 2,3,4,5......

So, we can conclude that every number of the natural number series lie in the whole
number series.

Therefore, we conclude that, yes every natural number is a whole number.

Consider the integers and whole numbers separately.

We know that integers are those numbers that can be written in the form of E,

whereq =1.

Now, considering the series of integers, we have....—4,-3,-2,-1,0,1,2,3,4......
We know that whole number series is0,1, 2, 3,4,5......

We can conclude that all the numbers of whole number series lie in the series of
integers. But every number of series of integers does not appear in the whole
number series.

Therefore, we conclude that every integer is not a whole number.

(iii)  Consider the rational numbers and whole numbers separately.

We know that rational numbers are the numbers that can be written in the formB,
q
whereq # 0.
We know that whole number series is0,1, 2, 3,4,5......
We know that every number of whole number series can be written in the form of P
q
012345
AS—, =, —,— = — s
111111

We conclude that every number of the whole number series is a rational number.
But, every rational number does not appear in the whole number series.
Therefore, we conclude that every rational number is not a whole number.



NCERT Solutions

Class -IX Mathematics (Ex. 1.2)

Questions

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

(i) Every irrational number is a real number.

(ii) Every point on the number line is of the form+/m, where m is a natural number.
(iii) Every real number is an irrational number.

. 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.

. Show how /5 can be represented on the number line.
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()

(i)

(iii)

Class -IX Mathematics (Ex. 1.2)

Answers

Consider the irrational numbers and the real numbers separately.

We know that irrational numbers are the numbers that cannot be converted in the

P

form —, where p and q are integers andq # 0.

We know that a real number is the collection of rational numbers and irrational
numbers.

Therefore, we conclude that, yes every irrational number is a real number.

Consider a number line. We know that on a number line, we can represent negative
as well as positive numbers.

We know that we cannot get a negative number after taking square root of any
number.

Therefore, we conclude that not every number point on the number line is of the

form\/ﬁ, where m is a natural number.
Consider the irrational numbers and the real numbers separately.

We know that irrational numbers are the numbers that cannot be converted in the

P

form —, where p and q are integers and g # 0.

We know that a real number is the collection of rational numbers and irrational
numbers.

So, we can conclude that every irrational number is a real number. But every real
number is not an irrational number.

Therefore, we conclude that, every real number is not a rational number.

We know that square root of every positive integer will not yield an integer.

We know that+/4 is 2, which is an integer. But,~/7 or v/10 will give an irrational number.

Therefore, we conclude that square root of every positive integer is not an irrational
number.
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According to the Pythagoras theorem, we can conclude that
2
(VB) =(2)° + ().
We need to draw a line segment AB of 1 unit on the number line. Then draw a straight

line segment BC of 2 units. Then join the points € and 4, to form a line segment BC.

Then draw the arc ACD, to get the number\/g on the number line.
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Class -IX Mathematics (Ex. 1.3)

Questions

. Write the following in decimal form and say what kind of decimal expansion each has:

36 1 1 3 2
i) — i) — iii) 4= iv) — v) —
()100 ()11 (i) 8 ()13 ()11
~ 329
vi) —
v) 400
1 . . ) 23456
. You know that7 =0.142857...... Can you predict what the decimal expansions of; 7 77 7

are, without actually doing the long division? If so, how?

[Hint: Study the remainders while finding the value of % carefully.]

p

. Express the following in the form —, where p and q are integers and g # O.
(i) 06 (i) 0.47 (iii) 0.001

Express 0.99999.... in the formB. Are you surprised by your answer? Discuss why the

answer makes sense with your teacher and classmates.

What can the maximum number of digits be in the recurring block of digits in the decimal

expansion of% ? Perform the division to check your answer.

Look at several examples of rational numbers in the form P (q @@0), where p and q are
q

integers with no common factors other than 1 and having terminating decimal
representations (expansions). Can you guess what property g must satisfy?

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

. Find three different irrational numbers between the rational numbersl—Sl andl—gl .

. Classify the following numbers as rational or irrational:
(i) 23 (ii) 225 (iii) 0.3796 (iv) 7.478478...
(v) 1.101001000100001...
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Class -IX Mathematics (Ex. 1.3)

Answers

36
100
On dividing 36 by 100, we get

()

—600
0

Therefore, we conclude that% =0.36, which is a terminating decimal.

1

11

On dividing 1 by 11, we get
0.0909....

11) 1
-0

10

(i)

We can observe that while dividing 1 by 11, we got the remainder as 1, which will
continue to be 1.

Therefore, we conclude thatl—ll =0.0909..... or 1—11 = 0.0_9, which is a non-

terminating decimal and recurring decimal.
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On dividing 33 by 8, we get
4.125
8) 33
-32
10
-8
20

We can observe that while dividing 33 by 8, we got the remainder as 0.

Therefore, we conclude that 4% = %3 =4.125, which is a terminating decimal.

3
13
On dividing 3 by 13, we get

0.230769....

13) 3

=0

30

—26

40

(iv)

120
-117
3

We can observe that while dividing 3 by 13 we got the remainder as 3, which will
continue to be 3 after carrying out 6 continuous divisions.

Therefore, we conclude thatl_?; =0.230769..... or 1—3:; =0.230769, which is a non-

terminating decimal and recurring decimal.
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2
(v) 11
On dividing 2 by 11, we get
0.1818....
11 2
-0
20
-11
90
—88
20
-11
90
—88
2
We can observe that while dividing 2 by 11, first we got the remainder as 2 and
then 9, which will continue to be 2 and 9 alternately.
Therefore, we conclude that%— =0.1818..... or 1—21 = OE, which is a non-
terminating decimal and recurring decimal.
(vi) 329
400
On dividing 329 by 400, we get
0.8225
400) 329
-0
3290
—3200
900
800
1000
—800
2000
—2000
0
We can observe that while dividing 329 by 400, we got the remainder as 0.

Therefore, we conclude thatj—ég =0.8225, which is a terminating decimal.
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1

We are given that% =0142857 or = =0.142857......

We need to find the values of% E 45 and g, without performing long division.

777
We know that, Z E ﬂ E and Ecan be rewritten asZX%,SX%AX%,SX% and 6><%.

7TTT
On substituting value of % as 0.142857....., we get

\l

2 X% =2x0.142857.....= 0.285714.........
SX% =3x0.142857.....= 0.428571
4><% =4x0.142857...=0.571428
SX% =5x0.142857.....= 0.714285

6X% =6x0.142857.....= 0.857142

, without

~N s
~Nlo

,§ and
7

~N N
~N | w

Therefore, we conclude that, we can predict the values of

performing long division, to get

% = 0.285714,3 = 0.42857ZL$ =0.571428, 3- 0.714285, and g =0.857142

\l

Solution:

)] Let x=0.6 = X =0.6666..... ...(8)
We need to multiply both sides by 10 to get
10x = 6.6666..... ....(b)

We need to subtract (a) from (b), to get
10x = 6.6666.....

We can also write9X:6asx:g orng.

Therefore, on converting 0.6 in theB form, we get the answer as% .
(i)  Letx=047 = X =0.47777.... ...(3)

We need to multiply both sides by 10 to get
10x =4.7777..... ....(b)

We need to subtract (a) from (b), to get
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10x=4.7777.....
-x=04777....
9x =43
We can also write9x =4.3as x = 4—3 orx= 4—3 .
9 90

Therefore, on converting 0.47 in theB form, we get the answer as?.
q

(iii) Letx=0001 =N x = 0.001001.... ..(a)
We need to multiply both sides by 1000 to get
1000x =1.001001...... ....(b)

We need to subtract (a) from (b), to get
1000x =1.001001.....

—-x=0.001001....
999x =1

We can also write 999x =1as x = i .
999

P

Therefore, on converting 0.001 in the = form, we get the answer asalg.

Let x = 0.99999.... ..(a)

We need to multiply both sides by 10 to get
10x =9.9999.... ....(b)

We need to subtract (a) from (b), to get
10x =9.99999.....

—-XxX=0.99999....
9x=9

We can also write 9x =9as x zg orx=1.

P

Therefore, on converting 0.99999.... in the — form, we get the answer as1.

Yes at a glance we are surprised at our answer.
But the answer makes sense when we observe that 0.9999......... goes on forever. SO
there is not gap between 1 and 0.9999....... and hence they are equal.

We need to find the number of digits in the recurring block of% .

Let us perform the long division to get the recurring block of% .

We need to divide 1 by 17, to get
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0.0588235294117647....
17) 1
-0
10
-0
100
-85
150
-136
140
-136
40
-3
60
-51
90

130
-119
110
102
80

120
—-119
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We can observe that while dividing 1 by 17 we got the remainder as 1, which will
continue to be 1 after carrying out 16 continuous divisions.

Therefore, we conclude that% =0.0588235294117647..... or 1—17 =0.0588235294117647,

which is a non-terminating decimal and recurring decimal.

Solution:
p

Let us consider the examples of the form — that are terminating decimals.

q

| o
I
N
3

N MO N
I "
o =
i N
B 3

Il
©
N

0.3125

&loBln @

We can observe that the denominators of the above rational numbers have powers of 2,
5 or both.

Therefore, we can conclude that the property, which g must satisfy inE, so that the

P

rational number — is a terminating decimal is that ¢ must have powers of 2, 5 or both.

q
The three numbers that have their expansions as non terminating non recurring decimal
are given below.

0.04004000400004-....
0.07007000700007....
0.013001300013000013....

Let us convertg and %into decimal form, to get

S- 0.714285.... and 9. 0.818181.....
7 11

Three irrational numbers that lie between 0.714285.... and 0.818181.... are:
0.73073007300073....
0.74074007400074....
0.76076007600076....
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M 23
We know that on finding the square root of 23, we will not get an integer.
Therefore, we conclude that@is an irrational number.

(ii) \225
We know that on finding the square root of 225, we get 15, which is an integer.
Therefore, we conclude that+/225 is a rational number.

(i)  0.3796

We know that 0.3796 can be converted into P .

q
While, converting 0.3796 intoB form, we get

q
0.3796 = ﬁ .
10000
. . ) 949

The rational number can be converted into lowest fractions, to get 2500

We can observe that 0.3796 can be converted into a rational number.
Therefore, we conclude that 0.3796 is a rational number.

(iv)  7.478478....
We know that 7.478478.... is a non-terminating recurring decimal, which can be

P

converted into — form.

q
While, converting 7.478478.... intoB form, we get
q

X = 7.478478.... ..(a)
1000x = 7478.478478.... ...(b)
While, subtracting (a) from (b), we get

1000x = 7478.478478....

—-X= 7.478478....
999x = 7471
) 7471
We know that999x = 7471 can also be written as x = E .

Therefore, we conclude that 7.478478.... is a rational number.

(v) 1.101001000100001....
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We can observe that the number 1.101001000100001.... is a non terminating non
recurring decimal.

We know that non terminating and non recurring decimals cannot be converted

p

into— form.

q

Therefore, we conclude that 1.101001000100001.... is an irrational number.
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Class -IX Mathematics (Ex. 1.4)

Questions

1. Visualize 3.765 on the number line using successive magnification.

2. Visualize 4.26 on the number line, up to 4 decimal places.
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Class -IX Mathematics (Ex. 1.4)

Answers

We know that the number 3.765 will lie between 3.764 and 3.766.

We know that the numbers 3.764 and 3.766 will lie between 3.76 and 3.77.
We know that the numbers 3.76 and 3.77 will lie between 3.7 and 3.8.

We know that the numbers 3.7 and 3.8 will lie between 3 and 4.

Therefore, we can conclude that we need to use the successive magnification, after
locating numbers 3 and 4 on the number line.

]

L

ik
W

L

L

We know that the number 4.26 can also be written as 4.262.....

We know that the number 4.262....will lie between 4.261 and 4.263.

We know that the numbers 4.261 and 4.263 will lie between 4.26 and 4.27.
We know that the numbers 4.26 and 4.27 will lie between 4.2 and 4.3.

We know that the numbers 4.2 and 4.3 will lie between 4 and 5.

Therefore, we can conclude that we need to use the successive magnification, after
locating numbers 4 and 5 on the number line.
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Class -IX Mathematics (Ex. 1.5)

Questions

Classify the following numbers as rational or irrational:

0 2-v5 (i) (3+\/§)—\/§ (i) i—ﬁ (V) % W) 27T
Simplify each of the following expressions:
() (3+J§)(2+J§) (i) (3+\/§)(3—\/§) (i) (\/§+J§)2

(iv)(5—\/§)(5+\/§)

Recall, 77 is defined as the ratio of the circumference (say c) of a circle to its diameter

(say d). Thatis, 7= q This seems to contradict the fact that 77 is irrational. How will you

resolve this contradiction?
Represent 9.3 on the number line.
Rationalize the denominators of the following:

L1 y 1 1 , 1
(i) 77 (”)\/7_\/6 (III)\/§+\/§ (IV)\ﬁ_2
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(i)

(iii)

(iv)

Class -IX Mathematics (Ex. 1.5)

Answers

2-/5
We know that+/5 = 2.236...., which isan irrational number.
2-+/5=2-2.236....

=-0.236...., which isalso an irrational number.

Therefore, we conclude that2— JE is an irrational number.

(3+@) -/23
(3+v23)-V23=3+V23-V23
=3.
Therefore, we conclude that(3+\/%) —@ is a rational number.

27
N7

We can cancelﬁ in the numerator and denominator, as«/? is the common
number in numerator as well as denominator, to get

27 2

W7 7

2NT . .
Therefore, we conclude thati is a rational number.

77

1

NE

We know that+/2 =1.414...., which is an irrational number .

We can conclude that, when 1 is divided by\/E , we will get an irrational number.

1. . .
Therefore, we conclude that— is an irrational number.

NG

21T
We know that 77=3.1415...., which is an irrational humber.

We can conclude that 277will also be an irrational number.
Therefore, we conclude that 277is an irrational number.
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()

(i)

(iii)

(iv)

(3+\/§)(2+\/§)
We need to apply distributive law to find value of(3+\/§) (2+\/§) .
(3+3)(2++2) =3(2+2) +V3(2+2)

=6+3J2+2/3+6
Therefore, on simplifying(3+\/§)(2+\/§) ,we get6+3\/§ +243++/6.

(3+\/§)(3—\/§)
We need to apply distributive law to find value of(3+ \/é) (3—\/5) :
(3+3)(3-+3) =3(3-v3) +3(3-+3)

=9-3/3+3/3-3

=6
Therefore, on simplifying(3+ \/5) (3—\/5) , we get 6.

(V5+v2)
We need to apply the formula(a+ b)2 =a’ +2ab+Db? to find value of(\/g +\/§)
5+ ) = (8] 232 4[]

=5+210+2

=7+2y10.

Therefore, on simplifying (JE + \/5)2, we get7+ 2./10.

2

(v5-2)(v5+2)
We need to apply the formula (a— b) (a+ b) =a’-b’ to find value of(\/g +\/§)
(V5-42)(+5+42) =(+5) ~(v2)
=5-2
=3.
Therefore, on simplifying(\/g —\/E) (\/E + \/E), we get 3.

2

We know that when we measure the length of a line or a figure by using a scale or
any device, we do not get an exact measurement. In fact, we get an approximate
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rational value. So, we are not able to realize that either circumference (c) or
diameter (d) of a circle is irrational.

Therefore, we can conclude that as such there is not any contradiction regarding
the value of 77 and we realize that the value of 77is irrational.

Mark the distance 9.3 units from a fixed point A on a given line to obtain a point B such
that AB = 9.3 units. From B mark a distance of 1 unit and call the new point as C. Find the
mid-point of AC and call that point as O. Draw a semi-circle with centre O and radius OC
= 5.15 units. Draw a line perpendicular to AC passing through B cutting the semi-circle at

D. Then BD = v9.3.

(i)

We need to multiply the numerator and denominator of% by«/? , to get

1 N7 _\7
NN
J7

. . . 1
Therefore, we conclude that on rationalizing the denominator Off' we get7 .

1
NENG

We need to multiply the numerator and denominator of ———~ N \/_ by\ﬁ +4/6, to

get

1 7B T+
VT8 NT+6 (V7B (V7 +6)

We need to apply the formula (a— b) (a+ b) =a’ —b’in the denominator to get
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(iii)

(iv)

1 _ J7+6

T -(
_J7+46

© 7-6

=7 +/6.
Therefore, we conclude that on rationalizing the denominator of ————+—, we get
N

V7 +6.

1
2

We need to multiply the numerator and denominator of ——— NG \/_ byx/_ V2, to
+

get

1 5-V2_ 52
NN N (V5+2)(V5-v2)

We need to apply the formula (a— b) (a+ b) =a’ —b’in the denominator to get
1 _ 52
2] -(]
52
5-2

B2

3

Therefore, we conclude that on rationalizing the denominator ofm, we get
+

52

3

1
J7-2

We need to multiply the numerator and denominator ofﬁl 5 byﬁ +2,to get

1 ﬁ+2 J7+2
J7-2 J7+2 (ﬁ—z)(ﬁ+2)'

We need to apply the formula (a— b) (a+ b) =a’ —b’in the denominator to get
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1

V7+2

Ji-2~ (\/7)2 ~(2)

Therefore, we conclude that on rationalizing the denominator Ofﬁ

J7+2

3

V7+2
7-4
J7+2
3

, we get
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1.

2.

3.

Find:

Find:

Simplify:

Class -IX Mathematics (Ex. 1.6)

Questions
1 1 1
(i) 64° (ii) 32° (iii)125°
3 2 3 -1
(i) 92 (ii) 32° (iii) 164 (iv)1253
2 1 1y 11% 11
(i) 2323 (ii) [33] (iii) — (iv) 72 (82
114
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Class -IX Mathematics (Ex. 1.6)

Answers

1

(i 64

1
We know thata" = {‘/5, wherea > 0.
1

We conclude that 642 can also be written as %/a =2/8x8

/64 =3/gx8 =8.
1
Therefore the value of 642 will be 8.

1

(ii) 32°

1
We know thata" = ¥a , Wherea > 0.

1

We conclude that 325 can also be written as@ =22%x2%2%2%2
/32 =2/2x2x2x2x2 =2

1
Therefore the value 0f32° will be 2.

1
(iii) 1253

1
We know thata" = {‘/5, wherea > 0.
1

We conclude that 1252 can also be written as \3/125 = \3/ 5x5x5
125 =¥5x5x5 =5

1
Therefore the value 0f125% will be 5.

3

M 9

1
We know thata" = {‘/5, wherea > 0.
3

We conclude that 92 can also be written as g/(9)° = {/9x9x9 = ¥/3x3x3x3x3x3

Z(9)° =%/3x3x3x3x3x3
=3x3x3
=27.

3
Therefore the value 0of92will be 27.



NCERT Solutions

2

(i) 328

1
We know thata" = {‘/5, wherea > 0.
2

We conclude that 325 can also be written as
5/@:g/(zxzxzxzxz)(zxzxzxzxz)
=2%x2
=4,

2
Therefore the value of32° will be 4.

3

(i) 164
1
We know thata" = {‘/5, wherea > 0.

3
We conclude that164 can also be written as

:‘/(16)3 = Q/(2><2>< 2x2)(2x2x2x 2)(2x2x 2% 2)
=2%x2x2
=8.

3
Therefore the value 0f16* will be 8.

-1

(iv) 1253

We know thata™ =

m:|H

1

-1
We conclude that1253 can also be written as 1 or( L j3
1253 125

1
We know thata" = {‘/5, wherea > 0.

We know that( 1 j can also be written as

1.1.1

xx=
\/125 \/555

-1

5

-1
Therefore the value 0f12532 will be %
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2 1
() 230
We know thata™@" = a™"
2 1
We can conclude that 23 [25 = ( 2)2%
2 1 10+3 13
2 =(0)% (2
2 1 13

Therefore the value of 23 [25 will be (2)E

(if) [3%

We know thata™ xa" =a™"
1

7 7
We conclude that [33] can also be written as (33]..

1
2
(iii) %
114
a" _ o
We know that—n =a
a
1
115 11
We conclude that— =112 4,

114
E 11 2-1
: 11 _
% =112 4=11
114
1
=114
1
115 1
Therefore the value of—l will be114.
114
11
(iv) 72 [82

We know thata™ [b™ = ( )

1
We can conclude that 72 [82 = (7><8)
1 1
718 = (7x8): =(56):
11

Therefore the value of 72 [82 will be (56)7 .
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