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EXERCISE 1(&) PAGE: 4

1. Is zero a rational number? Can it be written in the form g, where p and q are
integers and q+0?

Solution:
Yes, zero is a rational humber.

As it can be written in the form of s, where p and q are integers and q#0 = 0 = %

2. Are the following statements true or false? Give reasons for your answers.

(i) Every whole number is a natural number.

(i) Every whole number is a rational number.

(iii) Every integer is a rational number.

(iv) Every rational number is a whole number.

Solution:

(i) False
Natural numbers- Numbers starting from 1 to infinity (without fractions or decimals)
i.e., Natural numbers=1,2,3,4...
Whole numbers- Numbers starting from 0 to infinity (without fractions or decimals)
i.e., Whole numbers= 0,1,2,3...
Or, we can say that whole numbers have all the elements of natural numbers and
zero.
~ Every natural number is a whole number, however, every whole number is not a
natural number.

(ii) True
Whole numbers- Numbers starting from 0 to infinity (without fractions or decimals)
i.e., Whole numbers= 0,1,2,3...
Rational numbers- All humbers in the form %, where p and q are integers and q+0.

. . 19 9 -12
i.e., Rational numbers= 0,-7, 2, —, —...

~ Every whole number is a rational number, however, every rational number is not a
whole number.

(iii) True
Integers- Integers are set of numbers that contain positive, negative and 0; excluding
fractional and decimal numbers.
i.e., integers= {...-4,-3,-2,-1,0,1,2,3,4...}
Rational numbers- All numbers in the form %, where p and q are integers and q#0.

19 9 -12

i.e., Rational numbers= 0,-7, 2, —, —...
~ Every integer is a rational number, however, every rational number is not an
integer.

(iv) False

Rational numbers- All numbers in the form p/q, where p and q are integers and q#0.
i.e., Rational numbers= 0,19/30,2, 9/(-3), (-12)/7...
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Whole numbers- Numbers starting from 0 to infinity (without fractions or decimals)

i.e., Whole numbers= 0,1,2,3....

Hence, we can say that integers includes whole numbers as well as negative

numbers.
~ Every whole numbers are rational, however, every rational numbers are not whole
numbers.

-5 -2 11 . . -

3. Arrange 5’12’ 3 and g n the ascending order of their magnitudes. Also,
find the difference between the largest and the smallest of these rational
numbers. Express this difference as a decimal fraction correct to one decimal
place.

Solution:

Zonsider the given numbers: - -g, T?E’ —% and %—é—
The L.C.Mof 912, and 18 is 36
Thus the given numbers are;
5 7 2411 5x4 7x3 2x12_  11x2
91z 3 12 S9x4'12x3' 3x12 1E5x2
__2021 24 22
T O3EE'3EE TR jo1s)
Thus the numbers in ascending order are shown below:
24 20 21 22
"3 %% 9 E
Thus the given numbers in ascending order are shown below:
2 5 7 11
"3 g
We need to find the difference between the
largest and smallest of the above numbers,
. _ 11 72
Thus, difference = s [ 3]
11,2
12 3
_11, 26
12 Sx6
_11, 12
12 18
_ 11412
e
_23
iz
We need to express this fraction as a dedmal,
correct to one dedmal place.
Thus, we have % =1.27= 1.3
5 -3 -1 17 . . . .
4. Arrange 8 1’ 1 and 3z N the descending order of their magnitudes. Also,
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find the sum of the lowest and the largest of these rational numbers. Express
the result obtained as a decimal fraction correct to two decimal places.

Solution:

5.

. . 5 3 1 17
Consider the given numbers: 2 18 3 and =

The LCM of 8, 16, 4 and 32 is 32
Thus, the given numbers are given below:

5 3 1_ .17 5x4 3x2 1x8 _ . 17x1
g' 16’ 4 32 8x4' 16x2' 4x8 32x1
20 & g 17

=323 T3z Al

Thus, the numbers in descending order are shown below:

200 17 & =

TS50 350 T I and -=5

Thus, the given numbers in descending order are listed below:

23 g1

g'32" 16 4

We need to find the sum of the

largest and the smallest of the above numbers.

5 1
Thus, sum 8+[ 4}
_ 5 1
g8 4
_ 5 1x2
8 4x2
_ 5 2
T8 B8
_ 3
]

We need to express this fraction as a decimal,

correct to two decimal places.

Thus, we have §= 0,375 = 0,38,
Without doing any actual division, find which of the following rational

numbers have terminating decimal representation:

O
Gy =
Giy =
(v) o
v =
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. 17
Vi —
(vi) ‘6“1’
vii —
o
viii —
(viii) 250
Solution:
()

Given number is i
16

Since 16 =2x2x2x2=2%=2"x5"
e 16 can be expressed as 2™ x 5"

7 . . N .
T is convertible into the terminating decimal.

(i)
Given number is E
125

Since 125=5x5x5=5" = 2" x5°
e 125 can be expressed as 2™ x &

% is convertible into the terminating dedmal.

(iii)
Given number is E
14

Since 14 =2x7 = 2! 7
e 14 cannot be expressed ag 2™ 5"

9 . . S .
L 17 iz not convertible into the terminating decimal.

(iv)
Given number is %
A5

Since 45=3x3x5= 3 x5!
e 45 cannot be expressed as 2™ x 5"

32 . . N .
L 25 is not convertible into the terminating decimal.

(v)
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Given number is E
50

Since 50=2x5x5=2' x5
e 50 can be expressed as 2™ x 5"

% is convertible into the terminating dedmal.
(vi)

Given number is E
A0

Since 40=2x2x2x5=2"x 5
e 40 can be expressed as 2™ < 5"

17 . . N .
] is convertible into the terminating dedmal.

(vii)
Given number is E
75

Since 75=3x5x5=3"x5
e 75 cannot be expressed az 2™ x 5

61 . . S .
‘L 7E is not convertible into the terminating dedmal,

(viii)
Given number is E
250
Since 250=2x5x5x5=2' x 5°

e 250 can be expressed as 2™ x 5"
123

" 555 iz convertible into the terminating decimal.
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EXERCISE 1(B)

1. State whether the following humbers are rational or not:
(i) (2 +v2)?
(ii) (3 -v3)?
(iii) (5 +V5)(5 —V5)
(iv) (V3 —v2)?

™ ()

2
vy ()
Solution:
(i)

(2+v2)'=22+20)V2)+(V2)’
—d+afZ+2=6+42

-, irrational
(w 2 2
-3 = 2005+
=963 43
=12-6/5=6{2-.f3)
-, irrational
(iii)
(8o~ ) - O - (4
=25-5=20
~, rational
(iv)

(B -] =(B) -2(B) 2+
=3-2f6+2=5-2/6
-, irrational

(v)
[3]2:({3)2 9 g

2\@}2_4x2_8

~, rational
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(vi)

3 2
[ 7 ] Wy 7

Nz :{6@)2 " 36x2 72

~, rational

2. Find the square of:

2
3V5
® (T)
(i) V3 +42
(iii) V5 —2
(iv) 3+2V5
Solution:
() , ,
[3@ J _3°/5)
5 52
_ 9xb
25
_2
5
_q14
= ]_ 5
(i)

(5+2) =(B) +2(¥5)(2)+ (42

=34+26+2=5+26

(iii)
(V5 -2 =(5)*-2(/5)2) +(2)?
=5-44/5+4
=9-445
(iv)
(3+2v5) =32+23)(2v5) +(2v5)
=9+ 1245 +20
=29+ 124/5
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3. State, in each case, whether true or false:

(i) V2+V3=15

(i) 2V4+2=6
(i) 3V7 - 2V7 =7
2
(iv) P is an irrational number.
5

(v) 1 is a rational number.

(vi) All rational numbers are real numbers.

(vii) All real numbers are rational numbers.

(viii) Some real numbers are rational numbers.
Solution:

) False

(i) True

(iii) True

(iv) False

(v) True

(vi) True

(vii) False

(viii) True
4.

Given Universal setis

3 3 3 4 2
-6, -5=, -4, -, -—, 0, =, 1, 1=, 8, 3.01 2,47

{ ! 4.’ ‘J_.' 5.’ 8.’ ! 5.’ ) 3.’ ’\II'_.' ? jT.' }

From the given set, find:

(i) Set of Rational numbers

(i) Set of irrational numbers

(iii) Set of integers

(iv) Set of non-negative integers
Solution:

(i)

We need to find the set of rational num bers.

Rational numbers are numbers of the farm %, where q= 0.

3 2 2 4 2
U=q-6, =52, -4, -2, -2, 0, 2,1, 12, .f8, 3.01, », 8.47
{ 4 * 5 8 5 3 ¥8 8 }
CIearIyJ—EEJ —EJ —EJ 4 and lg are of the form 2
4 ) L= B 2

Hence, they are rational numbers,
Since the set of integers is a subset of rational numbers,
-6, 0 and 1 are also rational numbers,
Thus, decim al numbers 3.01 and 8.47 are also rational numbers
because they are terminating decim als.
Hence, from the abowve set, the set of ration al

3 3 3 4

5

numbers is @, and Q=4-8, -5=, -—, - =, 0,
< < { 4' 5' 8

https://byjus.com

1 1§J 3.01, 8.4?}


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

5.

' . . :

BYJ U S Concise Selina Solutions for Class 9 Maths Chapter 1-

The Learning App Rational and Irrational Numbers
(ii)

We need to find the set of irratcnal numbers,
Irrational numbers are numbers which are not rational.
From the above subpart, the set of rational

numbers is Q,
3 3 3 4 2
and Q—{—fﬁ, -57) “= —5 0 £, L 13, 304 8.4?}

Set of irrational numbers is the set of complement of
the rational numbers over real numbers,

Here the set of irrational numbers is U- 0 =[«f§, ;rr]

iii

Eﬂfe) need to find the set of integers.,

Set of integers consists of zero, the natural numbers
and their additive inverses,

The set of integersis 2

z={..-3, -2, -1, 0,1 2 3.}
Here the set of integers isUn 2 = [—6, J4, 0, 1].

(iv)

We need to find the set of non-negative integers,
Set of non-negative integers consists of zero and
the natural numbers,

The set of non-negative integers is Z2° and
Z'={0123..}
Here the set of integers is Un Z*= {0, 1}

Use method of contradiction to show that V3 and /5 are irrational.

Solution:

Let us suppose that v/3 and +/5 are rational numbers
a x
\/_=E andx/§=; (Wherea, b €7and b,y =0x, y)

Squaring both sides
3-8 5o
=7 J _F
He — 2 J55;2=><2} {*]

=a’ and x? are odd as 3b? and 5y? are odd .
=a and x are odd....(1)
Leta =3¢, x =5z
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a2 = 9¢?, x? = 2572
E
3b% = 9¢?, 5y? = 25z%(From equation { ))
=b? =3¢?, y2 = 572
= b? and y? are odd as 3c? and 5z are odd .
=b and y are odd...(2)

From equation (1) and (2) we get a, b, x, y are odd integers.
i.e., a, b, and x, y have common factors 3 and 5 this contradicts our assumption

a X
that E and ; are rational i.e, a, b and x, y do not have any common factors other
than.

a X
= —and -—is not rational
b y

=3 and V5 are irrational.

6. Prove that each of the following numbers is irrational:

(i) V3 ++2
(i) 3-v2
(i) V5 -2
Solution:
(i) V3 ++2
Let v/3 + 2 be a rational number.
=>vV3 +v2 = x
Squaring on both the sides, we get
(BB =@
:>3—2—2:<\E}:.j2_=)(2
= x¥*-5=2/6
2 _
- u"E _ X _ 5

Here, x is a rational number.
= x?is a rational number.
= x? - 5 is a rational number.

¥*— 5
= 2 s also a rational number.

¥ -5
—1 = .fO
2 \Ir

is a rational number.

But *-"E is an irrational number.

:Jx-—5

is an irrational number.
= x?- 5 is an irrational number.
= x? is an irrational number.
= X is an irrational number.
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But we have assume that x is a rational number.

~ we arrive at a contradiction.

So, our assumption that v3 + V2 is a rational number is wrong.
~ V3 ++/2 is an irrational number.

(ii) 3-+2

Let 3 —+/2 be a rational number.
=3-/2=x

Squaring on both the sides, we get

P e

13 - N2] =@

=9+ 2 - 2 %3 x42 = x
= 11- x* = 642

-
:>\.|§=11Tx

Here, X is a rational number.
= X2 is a rational number.
= 11 - x? is a rational number.
11 —
= 5] is also a rational number.

S5 o1 -x
&  isarational number.

2

But J2 is an irrational number.

- -xX _ 5
6 is an irrational number.

= 11 - X% is an irrational number.

= X2 is an irrational number.

= X is an irrational number.

But we have assume that x is a rational number.

-~ Wwe arrive at a contradiction.

So, our assumption that 3 — v is a rational number is wrong.

~ 3 —+/2 is an irrational number.

(iii) V5 -2
Let v5 — 2 be a rational number.
=>V5-2 =X

Squaring on both the sides, we get
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(V5 - 2] =
=>5—4—2:<2:c£=){2
= 9- x* -4

-
:>£=94X

Here, x is a rational number.
= x?is a rational number.
= 9 - x?is a rational number.
9 - ¥
= 4 is also a rational number.

5 - un-x
©  isarational number.

But v'ri is an irrational number.

— -y'lg _ 9 — x°
4 jsan irrational number.
= 9 - x%is an irrational number.
= X2 is an irrational number.
= X is an irrational number.
But we have assume that x is a rational number.
. We arrive at a contradiction.
So, our assumption that +/5 — 2 is a rational number is wrong.
~/5—=2 isan irrational number.

7. Write a pair of irrational numbers whose sum is irrational.
Solution:

JB3+5and 5-3
are irrational numbers whose sum is irrational.

(B+Y+{(\5-3) =B +E+5-3=5+F+2

Here, the resultant is irrational.

8. Write a pair of irrational numbers whose sum is rational.
Solution:

\E‘FS and 4_\6

are two irrational numbers whose sum is rational.
(VB+5)+(4-3) =3 +5+4-5=9

Here, the resultant is rational.

9. Write a pair of irrational numbers whose difference is irrational.
Solution:
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V3+2and B -3
are two irrational numbers whose difference is irrational.

(B+2)-(2-3)=B3+2-2+3=8-+5

Here, the resultant is irrational.

10.Write a pair of irrational numbers whose difference is rational.
Solution:

"'«E_ 3and "~E+3
are irrational numbers whose difference is rational.

[5_3)_{£+3)=£_3_£_3=_6

Here, the resultant is rational.

11.Write a pair of irrational numbers whose product is irrational.
Solution:

Consider two irrational numbers (5 ++/2) and (5 - 2)
Thus, the product, (5 ++2) x (/5 =2) =55 = 10++/10 —2+/2 is irrational.

12.Write a pair of irrational numbers whose product is rational.
Solution:

Consider two irrational numbers (2v3 — 3v2)and (2V3 + 3v2)

Thus, the product, (3vZ — 2v3) x (3v2+2v3) = (3v2) —(2v3) =18-12=6
Here, the resultant is rational.

13.Write in ascending order:
(i) 3v5 and 43
(i) 235 and 332
(iii) 6./5,7V3 and 8v2

Solution:

(i)
35 = F x5 =.f45, 43 =+/4° 3 =48

We know that, 45 < 48

o 45 <48 =23/5<43
(ii)
25 =323 w5 =¥a0, 32 =337 w2 =3Fa
We know that,40 < 54
= % < %"’5_4
= 2%'{5 < 3%5
(iii)
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E4J5 = J67 % 5 = ~f180

We know that, 128 < 147 < 180
o128 = 147 = 180

= &/2 < 7.3 < 6.5

14.Write in descending order:

I3 =77 x3 =147

(i) 246 and 33258 = V& x2 = J128
(ii) 7v3 and 3V7

Solution:
(i)
A5 =¥ w6 =496

Az =93 x2 =H1e2

We know that 162 > 96

= 4162 = 426
=392 = 246

(ii)
73 =72 3 =141
37 =43 x7 =63
We know that 141 > 63
¢M}dﬁ
= 7.3 =37

15.Compare:
() Y15 and V12
(i) V24 and /35

Solution:
1 1
& _ = 4 _ =
15 _{15}6 and 12 = {12}4

1 1
To make the powers g andz same,

We find the L.C.M. of 6, 4 is 12

2 2
W = —
2 1

(i)

| =

and

https://byjus.com
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16. Insert two irrational numbers between 5 and 6.

1

3
. -
4

12

L] L

Z

1
6 = (15)12 =

= &5 = (15)

3

Concise Selina Solutions for Class 9 Maths Chapter 1-

1 1
[152)12 = (z25)1z

|~

1

1
and4f12 = (12J3 =(12)1z = (12°)2 =(1728)1z
= 1272 > 225
1 1
= (17282 > (225)12
=12 = §15
PO 1
24 =(24)z and 335 = (353
11

To make the powers E andg same,

L.C.M.of 2 and 3 is 6.

1. 3.3 1. 2_2
2"3 6 32§
1 3 1 1
= (24)7 = (24)¢ =(243)6 = (13824)%
1 z 1 1
(3515 =(35)F = (352)6 — (12258

= 13824 = 1225
1
= (13824)5 > I35

= 24> 35

Solution:

17.Insert five irrational numbers between 2v5 and 3V3.

Solution:

Here, we write 5 and 6 as square root.
We know that 5=+/25 and 6=+ 36.

Thus consider the numb

ers,

Rational and Irrational Numbers

V25 €426 <4/27 €4/28 <4/29 <430 <4/31 €4/32 <€4/33 <4/34 <4/35 <4/36
Therefore, any two irrational numbers between Sand 6 is+/ 27 and +/ 28

https://byjus.com
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We know that 245 =4 x5 =20 and 3v/3 =27

Thus, we have, /20 <4/21 <+/22 <4/23 <4/ 24 <4/25 <4/ 26 <4/ 27
So any five irrational numbers between 24/5 and 3+4/3 are:
V21,422 423,424 and /26

18.Write two rational numbers between V2 and V3.

Solution:
Let us take any two rational numbers between 2 and 3 which are perfect

squares.
For example, let us consider 2.25 and 2.56.

Now, we have,

V225 =15and+256=1.6

V2 </2.25 </2 56 <+4/3
=2<15<16<+3

15 16
< — L —— =
BAERETIRET I
3 8
=4/ 2 «:E«::E‘::«.IB

Therefore any two rational numbers between /2 and /3 are: % and %

19.Write three rational numbers between /3 and /5.

Solution:
Let us take any two rational numbers between 3 and 5 which are perfect

squares.
For example, let us consider, 3.24, 3.61, 4, 4.41 and 4.84

Now,

V324=18,J361=19,V4=2,441=2.1and/4.84=22

Thus we have,
V3 </3.24 <361 <4 <441 </4.84 <[5
»3<1.8<1.9<2<2.1<2.2<+5

18 19 21 22
PR AP LA, P e
=V3<ig <10 <2<y <10 Ve
5 19 21 11
<< <2< S g <
SV3<g<qgR2aige T Vs
Therefore, any three rational numbers between /3 and /S are;
5710 10
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20.Simplify each of the following:

(i) V16 x 32
N 4243
(") 4v§

(iii) (3+V2)(4 +V7)

(iv)  (V3-v2)’
Solution:
(i)
e < 2
1 1
_ 165 x 25
_ o5, of
a1
_ 25y 38

+

- 253

(ii)

s
(]
iy
]

Al

)
o
al=

L
.p.||—~

Il ]

AR % I Y
AII R Elon
| =

Y

I
]

(iii)
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(o)
=3x4+3xﬁ+4x@+\f§xﬁ
= 12+3~ﬁ+ 4\J§+*J'r1_4

(iv)

https://byjus.com
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EXERCISE 1(C) PAGE: 21
1. State, with reason, which of the following are surds and which are not:

(i) V180

(i) V27
(iii) Y128
(iv) V64

(v) ¥23.340
(vi) =125
(vii) Vm
(viii) V3++2
Solution:

(i)

J180 = o % 2% Ex 3x 3 =65
Which is irrational.
~,4/180 is a surd

(i)
07 =H543x3

Which is irrational.
., V27 is a surd

(iii)

128 = 2% 2% 2x 2% 2x2x2 =274
Which is irrational.
., 3128 is a surd

(iv)

feq =0 wowow2woxw2 =4
Which is rational.
-, Y64 is not a surd

(v)

P50 =52 2% 2x5=2%x5=10
Which is rational.
~,3/23.%/40 is not a surd
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(vi)
125 =3 _5x_5x_5
=-5
Which is rational.
., ¥=125 is not a surd
(vii)
vmis not a surd as r is irrational.
(viii) 3 ++/2 is not a surd as 3 + 2 is irrational.

2. Write the lowest rationalizing factor of:

(i) 5v2

(i) V24

(i) V5-3
(iv) 7 -7
(v) V18 — /50
(vi) V5 -2
(vii) V13 +3

(viii) 15 —3v2
(ix) 3v2 +2V3

Solution:

(i)
52x2 =5x2=10
which is rational
“-lowest rationalizing factor is J2
(ii)
V24 = 2x2x2x3=2/6
~.lowest rationalizing factor is NE
(iii)
2
(B -J(E+3)=( ) -F =5-9—s
. {F+3
“-lowest rationalizing factor is
(iv)

77
(777 ++7)=49-7=42

7
lowest rationalizing factor is (

)
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V18 -/50

J18 B0 = B x3x3 - Bx5x 2
=32 -52=-22

~.lowest rationalizing factor is J2

(vi) NSR )

(Vi

(vii

(ix)

3.

(V5 -v2)V5 +v2)=(5) - (V2) =3
~-lowest rationalizing factor is 5 +42

J3+3
(V13 +3)¥13 -3)

)
(V13)°-32=13-9=4

. lowest rationalizing factor is J13-3
i)

1532

15-3v2=3(5-v2)
=3(5-v2)(5+v2)
-3x[52-(V2)’]
=3x[25-2]
=3x23
=69

5+4/2

~-lowest rationalizing factor is

324243
3v2 +2y/3 =(3v2 +2V3)(3v2 -2v3)
=(3v2)"-(2v3)°
=9x2—-4x3
=18-12
=6
. lowest rationalizing factor is 32 -243

Rationalize the denominators of:
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(i)

T—
(1) %
(iii) \/31/5
_ 3
(iv) V5+v2
v) ;ﬁ
w &
.. V3—V2
Vi) mra
... V6—V5
(viii) NIV
. 2v/5+32
(ix) 2v/5-3v2
Solution:
0)
3 & 38
EE TS
(i)
25 F 2
FETE
(iii)
L x[ﬁ—i_@]: UB"'E =N'§+'u'§
-2 B+ {@2_{@)2 3-2
=3+2
(iv)
3 K[ﬁ—ﬁ]z 3(5-2) _3(5-+3)
JS4+42 (52 [5}2_[\,5)2 5_o
=52
V) 2
2- 5 [ —ﬁ]: -8 _443-48
243 2-3 {2)2_(\5)2 13
:?_4‘1{%:?_4\5

(vi)
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Gt Bt (B 5414054426

Bo1 Fti (\5}2_{1}2_ 3-1 2

_2(2+45)

7 =2+43

(vii)
Gz - (B _5420F
B+l Bk (ﬁ)z_(@)z 3-2
=5_2J6
F-F F-.F5

F+E& E-E
_B45-2430  11- 2«}3__11 550

IR

254342 254342 _ 25+ 32
2532 2B 432 [245)2 _[3@)2

(viii)

(ix)

_ 4x5+49x2+12410

20— 18
_20418+12/10 _38+12J10 _ Z(19+ 6410
< 2 z
= 194610

4. Find the values of ‘a’ and 'b’ in each of the following:

() “ﬁ a+by3

2
(ii) \/f_ ~= =aV7+b
(iii) ﬁ_ﬁ = aV3 + bV2

(iv) i;g =a+bVZ

Solution:

(i)

243 248
SN 2+\E—a+b~f_
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(ii)

(iii)

(iv)

P+—dr§))::a+b\,@
@ -(5)
4434+ 443
7+ 453 =a+bf3
a=7, b=4
fF-2z fF-z
«ﬁ+2x~ﬁ—2=aﬁ+b
[{_2) =aﬁ—|—b
() -
T+4—4F7
4}T=a‘ﬁ+b
11— 47
- =all +b
—4 11
azj?,bzg—

3 «_|'§+~Jr§ aﬁ_bﬁ

F-& T+
3(\3 ++2) P bp

T ()

@=m_b@
(35 +335) = a5 - b
=ag=3b=-3

5+3"‘E><5+3‘E=a+bu@
5_3.£2 S54+3f2
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2
(5 + 3@)

z z
(5 - (35)
254+ 184+ 30,2

515 - atb2
43+3|::JJ_ at bl

= a+ b2

_ =0
7

5. Simplify:

_ 22 17

® 3 maTea

. V2 + V3

W F7 T Vervz

Solution:

(i)

o n 17

2F+1 251

22(23- ) +17(2¥5+1)  sn B 224345417
EEH)RE-) AP

_783-5_78J3-5

12-1 11

(i)
5B _RE+2)-B(E-B)

B2
_NI242-yI846 _23r2-302+46
B 6_2 - 4

6. If x-? ; and y \/‘/:J’; Find:

(i) x?

(i) y?

(iii) Xy

(iv) x2+y2=xy

Solution:

(i)

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U'S Concise Selina Solutions for Class 9 Maths Chapter 1-

The Learning App Rational and Irrational Numbers

2 [J’ 2] 5+4-45  9-4f5
B+2]  S+4+4F 94+4F

9_ a5 [9—4!5]2 (o 48)

TN A N (9)2_(4“@)2
814+ 80— 7245
_ 4'81_80 —161— 7245

(ii)

2 o[ B+2] _S+ataS _o+4b
[J‘ 2] 5+4-4F  9-4f5

9+4J‘ 9445 (9+4w“§)2 _ 814804725
T9_4F 9t+4F {9]2_[4@)2 81-180

=1614+ 7245
(iii)
(52549
SFElCEEn
Xy =
(iv) X2+ Y2+ xy =161 - 7245 + 16147245+ 1
=322 +1 =323
7. If m=_—— 2\/_andn ” 2\/_, find:
(i) m?2
(i) n2
(iii) mn

Solution:
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. 1
(i m= e
__ 1 3+2y2
3-242 3+242
3+2y2
(3)2-(2v2)°
_3+2/2
9-8
=3+2/2
~m2=(3+2y2)
=32 +2x3x2y2 +(2y2)
=9+124/2 +8
=17+124/2

1
3+242
__ 1 3-2y2
3+2y2 3-242
3-24/2
(3)?-(2v2)°
_3+2y/2
9-8
=3-2y2
=n2=(3-242)°
=32 -2x3x2y2 +(2y2)
=9-124/2+8
=17-12v2

(ii)n=

(i) mn=(3+2v2)(3-2v2)=(32-(2y2)°=9-8=1
8. If x = 2V3 + 2v2, find:
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1
(i) -
* 1
(i) X+ 2
1
(iii) (x + ;)
Solution:

1 1 23 -4z 23—z
(I) ;_2\|€+2‘\EX21'§_2\E_ 12-18

_205-8) o

422

(i)
x+%=2\f§+2@+"’§;’§

=2(5 + @)+—(ﬁ_@)

:4[«5+@)+[«f§f@)

2
_ A5+ +E-2
2

53432
B 2
(i)
1P [5B+3E]  75+18+3048
[XJFE] 1T 2 = 7
9343046
=

3
9. If x =1 —+/2, find the value of (x + %)
Solution:
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Given that x = 1-+2

We need to find the value of [x—%} .

Since x = 1- .2, we have

1 1 ><1+J§

X 1 - 271+ 42

1 1+ 2 :

=_=_- ¥ Since fa-bYyfa+bl=a* -h?
ey reeleet)ea ot
1 1442

=X 13

:}1=1+J§

¥ -1

1

:;;=—(1+J§)...(1)

Thus, [x _ 5:;1 SN2} N S CAN =3

=(x -

J2 o4 1+ 42

I
—
|

%]

N e
I
M

f—“\f?\f—\
|
Ml Hle Hle H|~

~—
I
]

1
10.If x = 5 — 2V6, find: x> + >
Solution:
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SGivenx =5 - E\E

Ve need to find 2 + 1 :

>'_42
Since x = 5- 28, we have
1 1

x 5 - 206
1 x5+2Jf§
5 - 26 5 4+2.8
5+ 246
[5 - 246)[5 + 2/6)
5+ 26
5~ (206
5+ 26
T 25 - 24

=54 26 (1)
Thus, [x = 2]-(5 - 248) - (5 +248)

:,x[x—é]=5—2¢é—5—246
i(x—é}=—4~ﬁ§...[2}

U

1l
bl N

1}
|
I

U

1
X
=1
X

1 2
Moy consider [x—_J !

%
Thus
v, 1 1 . 5
[X—EJ =% +><_2_2X x [smr:e {a—bf=a’—25b+b}
2
(et
% %

1Y’ , 1

=|w-= 2= — .3
[x }J + % +><2 (3)
Thus, from equations (2) and (3), we have
><2+i2=(—4~4'%)2+2
P

=24 =96+ 2

Y

=2+ 4 =98
s
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11.Show that:
1 1 1 1 1

3272 2427 47—vE v6—+5 +5-2 =D

Solution:
L.H.S.= L L + L _ 1 L
3-22 227 J7-v6 JB-45 J5-2
1 1 1 1 1

__ 1 3+V8 VBT 1 NT+E
"3-VB 3+v8 VBT VBT V7-V6 V7+vE

_ 1 x£+£+ 1 x\f"_+2

V6-v5 VE+y5 J5-2 V542

3+v8 V8 +V7 . N7+YE  JE+YS | J5+2
6P-We)y er-w7)° (70-We) e -Ws) (5)-@7
_3+V8 VB8+V7 V7+V6 VE6+Y5  45+2

9-8 8—7 /=6 6—-5 5—-4
=3+ VE VBT VT VB VB VT +5 +2
=3+2
=5
=H.H.5.

12.Rationalize the denominator of:

1
-2 +1

Solution:
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1

J3-2 1

_ 1 x(@—x@)—l

(VE-+2)+ 1 [B-+2)-1

_ W3-kt

(V3-42) - ()’

3 E-a2-1

() - 206 + [ -

__B-42-1

T 3-206+2-1

3Rt

C 4-206

(V3-42)-1

i 2(2- V&)

_f3--1 2446

- 2[2-46) 2446

_2AB-2R-2+18-412- 6

ofier - (]

_2AB-2R2-2+302-285-
2(4-6)

_2-2-46

2(-2)
J2-2-+6

—4

3£

13.If V2 = 1.4 and V3 = 1.7, find the value of each of the following, correct to
one decimal place:

. 1

(i) ﬁI 5
W
Giii) %
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Solution:

()

(ii)

(iii)

ng App

J2=14and 3=17

J2=14and 3=17

) 1
(i) 3+ 242
1 3-242
T3 3-2p
3-242

S2=1dand3=17

Concise Selina Solutions for Class 9 Maths Chapter 1-
Rational and Irrational Numbers

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U'S Concise Selina Solutions for Class 9 Maths Chapter 1-

The Learning App Rational and Irrational Numbers

14.Evaluate:
4-5 4+.5
4+J§+4—J§
Solution:
4-45 4+.B
445 4-E
4-5 4-5 4+.5 4+.5
4+J§x4—J§+4—J§x4+¢§
(] | (ar )
= +
#-(B) 4B
16+5—&E+16+5+&E
16-5 16 -5
_21-845 21485
11 11

) 21 -85+ 21+ 85
11

Is

1
2
i1

[N IS

15.If ;i—\/\/g = x and :—\/\/g = y; find the value of x*-y?.

Solution:
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2+xf— y=2—u'§
- 2-.F 2445
2+( 2+J— z—ﬁxz—qﬁ
2-.5 2+~.|"_ 2+45 2-45
2+ 5 foF
2~ (5]’ )
4+ 4545 +5
- 4-5 - 4-5 5
=9+4~4‘§
-1
--9-45 ——9+4\E
ox? P = [-9- 45 -9+ 45)

=81+?2@+80—[81—?2@+80]
—g1+72f5+80-81+ 7245 - 80

= 1445
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EXERCISE 1(D)
1. Simplify:

V18
5v18 + 3v72 + 2v162

V18
518 + 372 — 20/162
V18
5v18 + 31 x 18 — 2,/9 x 18
V18
5vI8 4+ (3 x 2¢/18) — (2 x 3V/18)
V18

518 + 64/18 — 64/18
V18 1

518 5

2. Simplify:
VXi+yri—y JxP-yr+x

x—\/xz—yZT\/x2+y2+y

Solution:

Solution:
2+ y?—y ) 2 —yr

T — \/,1'2 — yg \/.1‘2 + yz +y
VPP -y Py
= m 2 —y?+
2+ y?—y y \/W—i—y
r— -y T+ \/W
Using the identity
(a+b)(a—b) =a® — b
we get,
(Va2 +y?)? —

v — (/72 — )2

I1,2_|_y2_y2
=2 a2, .0

.12 re+y

T

yz

https://byjus.com
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5
3. Evaluate, correct to one place of decimal. The expression 20-vi0' if /5=2.2

and v10=3.2.

Solution:
5 B 5
V20— V10 VA% 35— /10
o
 VAx5— /10
o
25— V10
o
T (2x22)-32
I
4432
_ 2
1.2
=472

[Note: In textual answer, the value of v20 has been directly taken, which is 4.5.
Hence the answer 3.8.]

4. If x =\/3 — \/2. Find the value of:

. 1
(i) X+ : 1
. 2
(ii) X+ 2z
3 1
(iii) x> + 3
(iv) x3+13—3(x2+l2)+x+l
x X X
Solution:
(i) X + 1
x

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U'S Concise Selina Solutions for Class 9 Maths Chapter 1-

The Learning App Rational and Irrational Numbers

1
Vi-V2+

(V3 —v2)P? +1
(V3 —v2)

3-2v3v24+2+1
(V3 — v2)

6 — 2v/32

(V3 — V/2)

6 — 26 x(ﬁ+~/§)
(V3-v2)  (V3+V2)

_ 613 — 2613 + 61/2 — 20/61/2

1
6v/3 — 218 + 6v2 — 212
63 — 240 x 2+ 6v2 — 2v/1 x 3
63 — 2 x 3v2 + 612 — 2 x 2V/3
613 — 632 + 6v2 — 4v3
6v'3 — 4v3

23

(ii) x2+xi2
) 1
AT T
=(3—2J§\/§+2)+(3_2ﬁﬁ+2j
_ 1
=(J—2V@]+m
25 — 106 — 106 + 4 x 6+ 1
(5 —2/6)
~ 25-20V6+25
 (5-2V%)
_au—zw’é
(5 —2V0)
~10(5 — 2v/6)
C (5-2V0)
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(iv)

x3+i—3(x2+xi)+x+l

3y !
V3=V
We know that(a — b)* = a® — b® — 3ab(a — b)

[Jﬁ—@};‘zwﬁ—zv”_ﬂff(ﬂ—f)
=3J§—2u§—3u”6(u’§—ﬁ)

=3v3 - 2v2 - 3V18 + 3V12
=3vV3—-2v2 -39 x 2+ 34 x 3
=3vV3-2V2-3x3vV2+3x2V3
—3vV3 - 2v2 - 9V2 +6V3
= 9V3 - 11v2 1 1
(JS—I) +m_(w3_1w§)+(m_uﬁ)
1
(9v/3 — 11v/2)
1 (9v/3 + 11v/2)
(9v/3 — 11/2) 5 (9v/3 + 114/2)
(9v/3 + 11v/2)
(81 x3)— (121 x 2)
(9v/3 + 114/2)
~ (243) — (242)
= (9V3 + 11V?2)

C'onsidering

Now, (9v3 — 11v2) + [gﬁ—u{] = (9V3 — 11V2) + (9V3 + 11V?2)

=9v3 —11vV2+ 9v3 + 11v2
— 18v3

X

1

'+ = -3+ )T+ =
I I

T

4_cmrdmg to the solutions obtained in (1), (1) and (ii1), we get,
1 1 1

T -I———3[1 +5 ]l—i—z—l———le/_ 3(10) +2v/3

— 20( — 30
= 10(2V/3 — 3)
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5. Show that:
(i) Negative of an irrational number is irrational.
Solution:
Let the irrational number be V2.
Considering the negative of V2, we get -2
We know that —v/2 is an irrational number.
Hence, negative of an irrational number is irrational.

(i) The product of a non—zero rational number and an irrational number is
an irrational number.
Solution:
Let the non—zero rational number be 3.
Let the irrational number be /5.
Then, according to the question,
3 x /5 =3v5 =3 x 2.2 = 6.6, which is irrational.

6. Draw a line segment of length /5 cm.
Solution:
We know that, V5 = /22 + 12
Which relates to: Hypotenuse= v/Side1? + Side2? [Pythagoras theorem]
Hence, Considering Side 1=2 and Side 2 =1,
We get a right angled triangle such that:
£2A=90°, AB=2cm and AC=1cm

Tcm
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1. Draw a line segment of length V3 cm.
Solution:

We know that, v/3 = /22 — 12

Which relates to: Hypotenuse= v/Side12 + Side22 [Pythagoras theorem]
Hypotenuse?-Side1? = Side2?

Hence, Considering Hypotenuse =2cm and Side 1 =1 cm,

We get a right angled triangle OAB such that:

£0=90°, OB=2cm and AB=1cm

Tcm

V3cm

8. Draw a line segment of length v/8 cm.
Solution:

We know that, v/8 = V32 — 12

Which relates to: Hypotenuse= v/Side12 + Side2?2 [Pythagoras theorem]
Hypotenuse?-Side1? = Side2?

Hence, Considering Hypotenuse =3cm and Side 1 =1 cm,

We get a right angled triangle OAB such that:

£2A=90°, OB=3cm and AB=1cm

Tcm
A
9. Showt_hat:
4 —+/5 2 4 4+ 4/5 2 h2
‘/J+ - VG+ e
1+v5 5+v3 4—-5 5—-43 11
Solution:
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4=V, 2 4+V5 2 52
445 5+v3 4—-vB 5—43 11
Here,
4 — =
Clonsidering ‘/E
44++/5

4—vVh 4—-V5  [4-VH)?  (4— V5
i4+fxf_f_ 16 -5 11

Now, Considering

5++3
2 5—43  10—2v3 10-—2v3
p— — = — =
5443 5—+3 25 — 3 22
4
Now, Cﬂnszrfermq Vo
Y-
1++/5 4+af (4+V5)?  (4+V5)?
= o = —
41—+5 4++56 16 — 5 11
2
Now, Considerin
‘{? 1../5 )
2 d—|—\/_ 10+ 23 10+ 23
— — =
a—ﬁ 5443 25—3 29
4—+/5 2 +4+J3 2

: — + —
1++5 5++3 4-+5 5-3
(4—+5)2 10-2v3 (4++5)?F 10+2y3
— + + -
11 22 11 22
(4—+5)2 5-v3 (4+V5)?2 5+3
= - - +
11 11 11 11
15—8J5+5+5—v§+15+8ﬁ+5+5+v§
11

[ L1

22

1l
Hence proved

10. Show that:
) xP+5=52ifxr=2+3
(i) x2+=34,ifx=3+2V2
(il 3v2-23 2V3

svzizvi T Vavz 1
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Solution:
() |
We know that, (a +b)* = a® + b° + 3ab(a + b)
. 1 : 1
3 3
S =2+ V3P ——
T3 ( ) CIRNEE
Here, taking (2 + *./E]l'?'
= (2+V3P=2+V3 +3x2xV3(2+V3)
=8 +3V3 +6V3(2+v3)
=8 +3v3+12v/3 + 18
=26 + 153

. 1 1
Now., (2+v3P+ ———  —26+15v3+ ——
¢ ) (2 +/3)3 26 + 15/3

1
Taking —————.

g 26+ 153
1 L 26-15V3  26-15V3 . o o
25+1m3 26 — 1543 676 — 675

— 26 + 15V3 + 26 — 153 = 52
Hence proved

e

(ii)
We know that, (a + b)? = a® + b + 2ab

1
o+ = (3+2V2) +

1
[34{2\_/5]2

(9 +12v/2 +8)
1

=(9+12v2+8) +

= (1T+12v2) +

(17 + 12v/2)
1
Takin — we get
g (17 + 12V/2) g
1 17 — 1242 17 — 122
x[ ‘F]'=[ IJ:IT—IZ\.@
(17 +12y/2) (17 —12y/2) 289 — 288
- 1
(1T +1242) + — 1T+ 12v2 + 17— 122 = 34
(17 +124/2)

Hence proved
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(iif)
3\/‘5—2\,/§+ 2+/3
V2423 V3—V2
3v2 — 23

3v2 +2v3’
31/5—2{ 3V2-2v3  (3v2-2v3)2 18— 126+ 12

3\/§+2\/3 32 —2v/3  18—-12 6
_5[3—2J5+2]=5_2V@

6

2/3
BV

2v/3 »/_+»f 6+ 26
VB-VZ VBrVE  3-2

S 3v2-2V3 2v3 B
. SVEHJEJF{_@_J—E»./EJFBH»/E_H

Hence proved

First, taking ————=

Now, taki

— 6+ 26

11.Show that x is irrational if:

(i) x*=

(i)  x?=0.009
(i) x*=27
Solution:

O] x?=6

= x = 1/6=2.449--- which is irrational.

Gi)  x%*=0.009
= x = +0.009=0.0948--- which is irrational.

Gii) x*=27
= x =+27=5.1961--- which is irrational.

12.Show that x is rational if:
(i) x*=16
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(i)  x?=0.0004
(iii) x2=1%

Solution:

(i) x=16
= x = V16=4, which is rational.

(i)  x?=0.0004
= x = +10.0004=0.02, which is rational.

217
Gii)  x*=1 5
> x = /1% = ,% = g, which is rational.

13.Using the following figure, show that BD=v/x.

A

1cm
Solution:
Let AB=x
BC=1
AC=x+1
Here, AC is diameter and O is the center
OA= OC = OD = radius = *~

x+1 x—1
2

AndOBZOC—BCZT—1=
Now, using Pythagoras theorem,
OD?= OB?+BD?
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<x+1)2_<x—1) \ BD?
2 ~\ 2
x+1

4
=>4x_
4—x
,BD =+/x

Hence proved
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