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

EXERCISE 1(C)

State, with reason, which of the following are surds and which are not:

(i) V180
(ii) V27
(iii) Viz8
(iv) Vea

(v) V23.V30
(vi) V=125
(vii) VI
(viii) V3+2
Solution:

() V180 =vV(2x2x5x3x3)=6V5
It is irrational
Therefore, V180 is a surd.

(i) ¥27 =¥Y(3x3x 3)
[t is irrational
Therefore, V27 is a surd

(iii)
I O O Y T O T T Y 7
Itisirrational.

Therefore, Y128 is a surd

(iv) V64 =V(4x4x4) =4
It is rational
Therefore, ¥64 is not a surd

(v) ¥25.340 = ¥/(25x40) =V (5x5x2x2x5x2) =2x5=10
It is rational
Therefore, ¥/23.3/40 is not a surd

(vi) ¥-125 =V(-5x-5x-5) = -5
It is rational
Therefore, ¥-125 is not a surd

(vii) mis irrational.
Therefore, VTt is not a surd.

(viii) 3 + V2 is irrational
Therefore, V3 + yZis not a surd

2. Write the lowest rationalizing factor of:

(i) 5V2
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(i) V24

(iii) V5 - 3

(iv) 7 -7

(v) V18 - V50
(vi) V5 -2
(vii) V13 + 3
(viii) 15 - 32
(ix) 3V2 + 23

Solution:

(i) 5V2

It can be written as

5V2xV2=5x2=10

It is rational.

Therefore, lowest rationalizing factor is V2.

(i) V24

It can be written as

V24 =V(2x2x2%x3)=2V6

Therefore, lowest rationalizing factor is V6.

(iii) V5 - 3
It can be written as

(V5-3) (/5+3)=(/5)2-32=5-9=-4

Therefore, lowest rationalizing factor is (V5 + 3).

(iv) 7 -7
[t can be written as
(7 -NT) (7 +N7)=49-7= 42

Therefore, lowest rationalizing factor is (7 + V7).

(v) V18 - /50

It can be written as

V18-v50 =vV(2x3x3) -V (5x5x%x2)
=3v2-5V2
=-2/2

Therefore, lowest rationalizing factor is V2.

(vi) V5 -2
It can be written as

(V5-vV2) (V5 +V2) = (/5)2- (V2)2 =3

Therefore, lowest rationalizing factor is V5 ++/2.

(vii) V13 + 3

It can be written as

(V13 +3) (V13-3) = (V13)2-32=13-9=4
Therefore, lowest rationalizing factor is V13 - 3.
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(viii) 15 - 3v2

It can be written as
15-3vV2=3(5-V2)

By further simplification
=3(5-V2) (5+V2)
=3[52- (V2)?]

So, we get

=3 X [25-2]

=3 X 23

=69

Therefore, lowest rationalizing factor is (5 + V2).

(ix) 3V2 + 23

It can be written as

3V2 4+ 2v3 = (3V2 + 2V3) (3V2 - 2V3)
By further calculation

= (3V2)2 - (2V/3)2

So, we get

=9Xx2-4X%3

=18-12

=6

Therefore, lowest rationalizing factor is 3v2 - 24/3.

3. Rationalize the denominators of:

Solution:
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() (3/V5) x (V5/V5) = 3V5/5
(ii) (2v3/V5) x (V5/V5) = 2V/15/5

(iii)
1 [B+PR
B3-R [B+L

It can be written as

B+2

A
So we get

_ B+
-

=G+42

Rational and Irrational Numbers
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S+1 S+1
Bl -

It can be wr'igten as
(\IB 4 1)

Ty Sy

A~

_3+1+2/3
31

4423
=——"

S50 we get
_2
— T

= =2+ \‘l'%

(vii)
B8 5ada
3442 AB-R

It can be written as

:(ﬁnﬁf
(B) =3y

So we get

_3+2-246
3=2

=5-2V6

(viii)
E- -
‘\JE + \g ‘ *»JE - a‘llg

It can be written as

_ 64+5-2430
GG

So we get

- 11280

=

= 11— 24320

(i)

Rational and Irrational Numbers




Concise Selina Solutions for Class 9 Maths Chapter 1-

254342 254342
2J5-342 205432

It can be written as

B3y
(2] (o)

_ 4x5+9x2+4 12410
20-18
So we get

_ 20+18+12410

2
_38+12410

2
2{19+6 10

Z
=194 610

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

(i) igz a+ /3
(ii) % — a7 +b

(iii) ﬁ =aV3+ b2

_ 5+3vZ
(v SF=at b2

Solution:

@)
itgxii:g—a+bﬁ

It can be written as

2+ )
(2" ~(+3)
4+ 3+45 _ a4 b3

= a+by3

4-3
So we get

7+ 43 = a+ b3
a=7.b=4

(i)

Ratiomat-amd+ N
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-2 f7-2
\ﬁ+2x«ﬁ—2_aﬁ+b

It can bhe written as

47) -@
444 oyt
So we get

%—G%ﬁ}:wﬁ—b&

S50 we get
(5 +3E) =5 by

a=3b=-3

(iv)
S+ 342 5432
5 — 32 x5+3xﬁ-a+bﬁ

It can be vzurritten as
['_::—I——3-J§]2 = g+ bﬁ
(5 -(32)

25+ 184302
5575 —a+bv2

So we get
43+?30«E Y

_B X

a : =
] F
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5. Simplify:
() 22 17
1 — —
2*v"3_+1 2v3-1
. V2 V3
W) ZFFTee
V6—v2  y6+y2
Solution:
@)

= 17

_+_
2B+1 2E-1

It can be written as

- zzfgf— 1)+1?(2J§+1}
(2\.@ K] 1} (z 3 1]

By further calculation
4-4~. B2 34T ¢ 17
Z
(243)" -1
So we get
_ m-wg
| o 1
&3 -5
1.3
(i)

'ﬁm

J6—-2 JBr2

[t can be written as

R {VE+ } f3(VB - B)

m

(7 - (a
By further calculation
_N1i2+2-Vi8+ 6
6—2

So we get
_23+2-342+46

4

T Y
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T Y

V5—2 V5+2
6.1fx= V5+2 andy = V5 —2; Find:
(1) x
(i) y?

(iii) xy
(iv) x2+y2=xy
Solution:

®

J_+~.

It can he written as

445 8-_4f5

S+44+45 9445

By further calculation

_9-4f5 9_4,.@]_ (9-45)
945 |9-4f5) (o _(4.B)
So we get )
L'. T
- SR VO >
Dl“cﬁu
(i)
‘}12 _ -1E+2]I;
o —2)
It can be written as

544445 9 o+ 4{’5

S S44-4f5 G-45
Bv further calculation
_914f5 9445 (9445
9-4F 9+aE (of (4]

So we get
= %
_ 1+ﬁc|+7ngq:iéi+?2“5
g1 - 80

(iii) We know that
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xy={

(iv) x2 + y2 =xy

By substituting the values
=161-72V5+161+72V5+1
So, we get

=322+1

=323

(7.. Ifm=1/(3-2v2) and n = 1/(3 + 212), find:

i) ;2
(i) ;2
(iii) mn
Solution:
(1)

m=

1
3-2/2

It can be written as

M v s
3-242 B¥2y2

By further calculation

34242
(32— (24/2)°

So we get

=3+2J§
-8

=3+2/2

Here

m? = (3 +2y2)°

Expanding using the formula

=32 +2x3x2y2 +(2y2 )

=9+12y/2+8
=17 +1242

(i)

T Y



1
3+2/2

[t can be written as
_ 1 3-22
3+242 3-2/2

By further calculation
3-24/2
— =
(32 -(2v2)

S0 we get

3+242
e

=3-24/2

Here

n2=(3-2y2)

Expanding using the formula

1

= (3242 x3%x 22 +(2,/2)°

=9-12/2 +8
=17- 22

(iii) We know that
mn = (3 +V2)(3-V2)
By further calculation, we get
mn = 32 - (2v2)2
So, we get
=9-8
=1

8.1fx = 2v/3 + 2V/2, find:
() 1/x

(i) x+1/x

(iii) (x+1/x)2

Solution:

@

L 1 R
X 2B+ 243-2:2
By further calculation

_ 243 — 2.2

12-8

T Y
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50 we get
Z($5-5)

_AE2

=

(i)
‘<.+—=?:"_+?'J=+J_ J2

By further calculation

=;:(.\E+\ﬁ } [ ]
(J:4—d¢ (ﬁ*— 2)

So we get §

_AE+AL+E -2

_ 543+ 3@2

(iif)

= 2
[ 11” [5J3 + 3@]
WA= =|——
_ %, 7
By further calculation
_ 7541843046
B 4
>0 we gel
_93+306

2

9.1fx = 1 — V2, find the value of (x + 1/x)3.

Solution:

[tis given that

x=1-v2

We should find the value of (x + 1/x)3
So,x=1—2, we get

ik i . 1+ 42

X" T- B 1+H

T Y
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Using the formula (a - b) (a + b) = a? - b?
1 1+

X 2o [\E)l

Here
(x-1/x) = (1-V2) - (-(1 +V2))
=1-V2+1++2
=2
By cubing on both sides, we get
(x-1/x)3 =23
=if

10.1fx =5 — 2V6, find: x2 + 1/x2
Solution:

Itis given that

x=5-2V6

We should find the value of (x2 + 1/x2)
So,x=5— 2\/6, we get

3 17 S5+2v6
x5 - 246 5+ 246
1 5 + 246

X

5 - 2/5)[5 + 2J8)
Using the formula (a - b) (a + b) = a? - b?

1 5+

S =N

1 5+2J6

x 25 - 24

LBl BB

ks

Here,

(x-1/x) = (5-2V6) - (5 + 2V6)
=5-2V6-5-2V6
=-46 ... (2)

Now,

Rationaland Irrational Numbers
Rati
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—Ratienal-and Irrational Numbers.
Consider (x - 1/x)?2
Using the equation (a - b)2=a2+ b2 - 2ab

(x-1/x)?2=x2+1/x2-2(x)(1/x)
x-1/x)2=x2+1/x*-2
x-1/x)2+2=x2+1/x%..(3)
From equations (2) and (3), we get
X2 +1/x2= (-4V6)2 + 2

=96+ 2

=98
11. Show that:

1 B 1 i 1 N 1 i 1

3-2/Z 2V2-V7 J7-V6 VB-v5 5-2 =90
Solution:
Consider
L.H.S.= . L 1 !

1
- + — +
3=2J2 2y2-Vv7 J7-v6 VJ6-y5 5-2
[t can be written as
1 1L 1 1 1

s1J8 V87 7 e Je—vs ELa
1 @V e 1 J’E+ﬁ+ 1 T EVE

358 3+4E BT VB+y7 V7-J6 V7+V6
1 g [ 1 V542

o =
V6 —+/5 JB6+vJ5 J5-2 J5+2
Using the formulaa?-b2=(a+Db) (a-b)

__3+Jy8  VB+Y7  J7+VE
@32-8)? WE'-(7) W7)V-WE)} (V8)
_3+VB _ BT JT+yE _JB+(5  J5+2

3

++/5 y V5 +2
~-WB)?  (B)-@7?

rJ

S-8 8-7 /=8 6-5 L—-4
So, we\%et
=3+V8-V8-V7+V7 +V6-V6-V5++5+2
=342
=5
= R.H.S.
12. Rationalize the denominator of:
1
-J:-’r ~ 'Jﬁ +1
Solution:

We know that,
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i
N3 =2 4 d
1 (\L_ JE]—]_
(J_ N2 + 1 (»}- \’5

Using the formula a2 - b2 = (a + b) (a-b)

S-£-1
[V3-42) - (1)

Using the formul_a (a-b)2=a2+b%-2ab

N i 3-42-1 _
(] - 2 - (2] -
BNz
G-24B6+2-1
_ W3-t
4-2/6
It can be written as
«,@*Ji}-i
i 2(2- +6)
«E—-\;’—i 2 6
“(2 Je) «‘+J’@

Using the formula a2 - b% = (a + b) (a b)

> 2Bl e o 6
z[(z] _(1.6}}

228243525 4B
2{4-5)

So, we get

_2-2-6
2[-2)
_f2-2-F

-4

=%(2+~d€—1§)

Rationaland Irrational Numbers
Rati

13.1fV2=1.4and V3 = 1.7, find the value of each of the following, correct to

one decimal place:
(i) 1/(vV3-v2)
(i) 1/(3 + 2v2)




(iii) (2 - V3)/V3

Solution:

®

kL

BB

1t Bk

T B-2 B

It can be written as

J3 + 2

{‘*."rﬁ) = i\.@)

ufg e -.JE
So, we get
=3 + 2
=17+14
=31

(i)
1
34+ 22
1 3 A2
== = T,
JHavd 3282

It can be written as

3 22
(3)" - (=v2)
_3-242

9-8
So, we get
=3-2V2
=3-2(14)
=3-28
=0.2

(iii)
; L

V3
[t can be written as
2 — \r’ﬁ y \;q

— ! —

V3 V3

By further calculation

T Y
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T Y

w“j—j (2 x1.7)—3
3 3

So, we get

(34-3)/3=04/3
=(0.133333...
~ 0.1

14. Evaluate:
(4-V5)/(4 +V5) + (4 +V5)/(4-5)

Solution:

We have,

4-5 44+.5

4+-.f1+4 I

_4-¥5 4-5 4445 445
446 a-+5 4-y5 446

Usmg the formula (a2 - b%2) = (a+b) (a-b)

(e ()

@-(B)  #-(B)
_1645-85 16+5+8/5
- 116=5 16-5

By further calculation

_21-8J5 214845
11 11
_21-8J5+21+85
11

e
11

=3ﬁ

15.1f (2 4+ V5)/(2 -V5) =xand (2 - V5)/(2 + V5) = y; find the value of x2 - y2.
Solution:

We have,
24 JE

=}.,f§
=2+-.f§x2+xf§
2-«;% 2+~J§
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Rational-and-Irrational Numbers
Using the formula a2 -b? = (a+b) (a-b)

) 2+ 4B}

2~ ()

_4+45+5
4-5

So, we get

9+ 45
e
- Q- 45
Similarly,
24
o 2+-.f§
_2-45_2-4f5
EY .

Using the fogmula a’-b?2=(a+b)(a-b)

(2-8)

A= ()"

By further calculation
4-4E+5

4-5

_9-45
-1
=-9+ 4f5

Here,

X2 - y2 = (-9 - 4V5)2 - (-9 + 4V/5)2
Expanding using the formula, we get
=81+ 72V5 + 80 - (81 - 72V5 + 80)
=81+ 72V5 + 80 - 81 + 72v/5 - 80
= 144+/5
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