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Question 1: Simplify each of the following:
(i) v4 x 16
. Y1250
Il
v 32
Solution:
(i)
Using: &/a x Ib=axb
= /4 x 16

2
S
[q7]
<8
"
2
P

- V675

= V15

- 15(4% )

=15
Question 2: Simplify the following expressions:
(i) (4 +V7) (3 +V2)

(i) (3 + v3)(5-v2)
(iii) (V5 -2)( V3 - V5)
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Solution:

(i) (4 +V7) (3+V2)
=12+ 4V2 + 3V7 + V14

(ii) (3 +v3)(5-v2)
=15-3v2 +5V3-V6

(iii) (v5-2)(v3-V5)
=V15-Vv25-2V3 + 2V5
=V15-5-2v3 +2V5

Question 3: Simplify the following expressions:
(i) (11 +v11) (11 -v11)

(ii) (5+V7) (5-v7)

(iii) (v8 =v2) (V8 +Vv2)

(iv) (3+Vv3)(3-v3)

(v) (V5 - v2) (V5 +V2)

Solution:

Using Identity: (a — b)(a+b) = a2 — b2
(i) (11 +v11) (11 -v11)
= 1172 — (V11)A2
=121-11

=110

(ii) (5+V7) (5—7)

= (572 = (V7)72)
=25-7=18

(iii) (V8 —v2 ) (V8 +V2)
= (V8)A2 — (V2 ) A2
=8-2

=6

(iv) (3+V3)(3-Vv3)

= (3)A2 — (V3)r2

=9-3

=6

(v) (V5-v2) (V5 +V2)
=(V5)A2 - (V2)A2
=5-2

=3
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Question 4: Simplify the following expressions:

(i) (V3 +v7)?

(i) (v5 -v3)?

(iii) (2v5 + 3v2)?

Solution:

Using identities: (a—b)*2 =a”*2 + bA"2—-2ab and (a + b)*2 = a2 + b*2 + 2ab

(i) (V3 +V7)?

= (V3)A2 + (V7)2 +2(V3)(V7)
=3+7+2vV21

=10+ 2v21

(ii) (v5 —v3)?
= (V5)A2 + (V3)? - 2(V5)(V3)

=5+3-2v15
=8-2v15

(iii) (2v5 + 3v2 )2
= (2V5)A2 + (3V2 )2 +2(2V5 )( 3v2)
=20+ 18+ 12V10

=38+ 12V10
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Exercise 3.2 Page No: 3.13

Question 1: Rationalise the denominators of each of the following (i — vii):

(i)3/v5 (i) 3/(2v5) (iii) 1/v12 (iv) v2/ V5

(v) (v3+1)/v2 (vi)(v2+V5)/Vv3 (vii)3Vv2/V5

Solution:

(i) Multiply both numerator and denominator to with same number to rationalise the denominator.
3x V"E

- \,/ng/g

_ 3= v"..g

5

=3/5V5

(ii) Multiply both numerator and denominator to with same number to rationalise the denominator.

3 _ 3x+f5
25 2x5 x5

1 i 1
V12 T Vax3s T 25
1x43 B3

“2fxdB 2x3 6

(iv) Multiply both numerator and denominator to with same number to rationalise the denominator.

2 _faxds w1
5" T s 50

(v) Multiply both numerator and denominator to with same number to rationalise the denominator.

B+l B2 Jo+42
V2 axd2 2
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(vi) Multiply both numerator and denominator to with same number to rationalise the denominator.

V2445 (2+445)x4B
B Bx3

V6 +15

3

(vii) Multiply both numerator and denominator to with same number to rationalise the denominator.

ﬂ_ﬂixﬁ,n«/ﬁ
5 x5 s

3
=5Jﬁ

Question 2: Find the value to three places of decimals of each of the following. It is given that
v2=1.414,v3 =1.732,V5 = 2.236 and V10 = 3.162

2 )
(01 W 75
o V341 ) J10 + 415
(iii) - (iv) 5
2+ Jg (vi) ‘v/i -1
W =3 J5
Solution:

2 2x43
0B = Bxb

2/3  2x1.732 _ 3.464
. = = 1.154
3 3 3

o3 3xdl0 30
) 70 = Jrox+10 - 10

 3(3.162) 9486
= === o = 09486
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J§+1 (\/§+l)xﬁ

(iii) 5 el
_J10+42 3.162+1.414
0 - 2

4.576
= —5— =2288
(iv) \/1_0_"'\”_5 _ (‘\/i—6+\[l-§)‘f2-
V2o 2x2

- '\664'\/56 _ 2J§+JT6><J§
2 2

 2(2.236) +3.162x 1.732
B 2

= 4.974

) 2+43 241732 3.732
T3 T T 3 T3

iy 2ol 62-pxds
5 ixds

_Jlo-5  3.162-2.236

= 1.244

5 5
- 0926 0.185
== =0
Question 3: Express each one of the following with rational denominator:
; 1 . 1 16
378 b\ s
A e () B+
5v3-345 245-43 22-43

6-4Z . 32el o B
Vi) el M s Y T v

W sraz UM 253 Y Ja'4bva
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Solution:
Using identity: (a + b) (a—b) =a”2 —b"2
(i) Multiply and divide given number by 3-v2

i
3442

33
(3+v2)(3-v2)

S

P
o

|

| ¥
-]

=

(ii) Multiply and divide given number by V6 + V5

.

V-5

_ VB+v5

T (VBB )(VB+(5)
VBB

" 6-5

= o+

(iii) Multiply and divide given number by v41 + 5
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16

41-5
_ 16x(y/41+5)
~ (VAL-5)(VAT+5)

16+/41+80
41-25

16+/414-80
16

_ 16(+/41+5)
- 16

=441 +5

(iv) Multiply and divide given number by 5v3 + 3v5

30

5+/3—3+/5

_ 30x(5v3+3/5)

" (5+/3-35)(5V/3+3V5)

_ 30x(54/3+3,/5)
- 75—45

30x(5/343+/5)
30

=53 + 356
(v) Multiply and divide given number by 2v5 +v3
1
2y/5-/3
_ 2,/5+/3
 (2v5-V3)(2/5+V3)
2./5++/3

20-3

2,/5++/3
17
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(vi) Multiply and divide given number by 2v2 +v3
Vv3+1

2/2-V3

_ _(VB4+1)(2v2+V3)
(2v2++3)(2v2-1/3)
(2/6+3+2,/2++/3)

8-3

_ (2v/6+342/2+/3)

5

(vii) Multiply and divide given number by 6 - 4v2
6—4+4/2
6-+44/2

_ (6-4v2)(6-4V3)
" (6+4y2)(6-4v72)

_ (6-42)
T 36—32

36—48,/2+32
4

68—48,/2
4

_ 4(17-12V/2)
=

=17 — 12/2

(viii) Multiply and divide given number by 2v5 + 3
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3v2+1
2./5—3

3v5+1 (24/543)

(2/5-3) 2¢§+3

6110+9v2+2,/5+3
(20-9)
_ 610+9/2+2,/5+3
- 11
(ix) Multiply and divide given number by V(a?2+b?2) - a

b2
\/(ai’ +b’)+a

t>2(\/(a2 +b%)-a)

(v/(a2+b)+a)(y/ (a2 +b%)-a)

b2 (+/ (a2 +b%)—a)
(a2+b)—a?)

1;2(\/(.:;2 +b%)—a)
62

Question 4: Rationales the denominator and simplify:

R e e

T+4/3 3-24/2
2,/6=.5 4\/_+J\/_ ( ) 2\/3 V5
3757 O Jmys O s

Solution:
[Use identities: (a+b) (a—b)=a?—b?; (a+b)?=(a’?+ 2ab+b? and (a—b)>=(a>—2ab +b?]
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(i) Multiply both numerator and denominator by Vv3—V2 to rationalise the denominator.

5— 246

(ii) Multiply both numerator and denominator by 7-4v3 to rationalise the denominator.
5+2 \«""3
43

(5+2+/3)(7—44/3)

(7+4+/3)(7—4v3)

( 5 +2 V"fg) ( T == 4 V"IE)
49—48

35-20+/3 +14+/3 - 24
=11-6+/3

(iii) Multiply both numerator and denominator by 3+2V2 to rationalise the denominator.

1+ \;"‘
3—2+
(1— \/5)(3—i—2 V'fi)

2
/2

_ (1+v2)(3+242)
- 9—8

=3+2V2+3v2+4
=7+5v2
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(iv) Multiply both numerator and denominator by 3v5+2V6 to rationalise the denominator.
2v/6—/5
3./5—2./6
(26— VB)(3VE+2/E)
(3v/5—216)(3v/5+2//6)
_ (2V8—/5)(3v/5+2/8)
- 45—24

(2v6-+/5)(3v5+26)
21

6+/30+4+-24—15-24/30
21

4./30+9
21
(v) Multiply both numerator and denominator by v48—-V18 to rationalise the denominator.
4,/3+5,/2
. /48+4/18
(4v3+52)(V48—V/18)
(VB +/18)(vAB—/18)
_ (4v/3+52)(/48—/18)
- 4818
48—12,/6+20,/6—30
30

18+8.,/6
30

9+4./6
15
(vi) Multiply both numerator and denominator by 2v2 — 3V3 to rationalise the denominator.
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2v/3-15
2\/5—3 /3

_ (2v3-v5)(2v2-3/3)
T [2v3+3:3)12:,8-33)

(2v3-+/5)(2v2-373)

8-27
_ (446-24/10)-18+3,/15)
- —-19

(18-4/6+2,/10-3/15)
19
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Exercise VSAQs Page No: 3.16

Question 1: Write the value of (2 +v3) (2-vV3).
Solution:
(2+V3) (2-V3)

=(2)* - (v3)?

[Using identity : (a + b)(a - b) = a% - b?]

Question 2: Write the reciprocal of 5 + v2.

Solution:
1

542

Reciprocal of 5+ v/2 =

Rationalisation of fraction
Multiply and divide given fraction by 5 - v2
B K — 52
B+ v2)6-v2)
-2
(5)2 — (v2)?
5— 42
25 — 2
5— 2
23
Question 3: Write the rationalisation factor of 7 — 3v5.
Solution:

Rationalisation factor of 7—3V5is 7 + 3V5

Question 4: If

/Tl
V3+1

=.r+y\/§

Find the values of x and y.
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Solution:
[Using identities : (a + b)(a - b) =a% - b?and (a - b)?> =a% + b2 - 2ab]

Rationalising Denominator

Vi-1_(3-1 (3-1  (B-1
VB+1  (VB+ 1) (/3-1) (B3Y-0)

3+1-28  4-28
ST T2 T

Now,

2~ 3=x+y3

On comparing,
x=2,y=-1

Question 5: If x = V2 — 1, then write the value of 1/x.
Solution:

x=Vv2-1

orl/x=1/(v2-1)

Rationalising denominator, we have

=1/(V2-1)x (V2 + 1)/(V2 + 1)

= (V2 + 1)/(2-1)

=V2+1
Question 6: Simplify

3422

Solution:

B+22
= 2414242

= JW2) + () +2x42 1
= JWZ 417 = 7 +1

[ Because: (a +b)>=a%2+b?+2ab]
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Question 7: Simplify

3_ 22

Solution:

V3—2/2
= 2+1-242
= J&2P2 +()? -2x 2 x1

= J(Z-1? = V2 -1

[ Because: (a-b)?2=a%?+b?-2ab]

Question 8: If a=v2 +1, then find the value of a —1/a.
Solution:

Given:a=v2+1

1/a=1/(V2 +1)

=1/(V2+ 1) x (V2 - 1)/(V2 - 1)
=(vV2-1)/ ((v2)*2 - (1)*2)
=(v2-1)/1

=Vv2-1

Now,
a-1/a=(V2+1)-(v2-1)
=2

Question 9: If x = 2 + V3, find the value of x + 1/x.
Solution:

Given:x=2+V3

1/a=1/(2 +V3)



WWW.edllgl'OOSS.COIII
EDUGROSS
WISDOMISING KNOWLEDGE RD Sharma Solutions for Class 9 Maths Chapter 3 Rationalisation

=1/(2 +V3) x (2-V3)/(2-V3)
= (2-V3)/ ((2)°2 - (V3)~2)

= (2-v3)/(4-3)

=(2-v3)

Now,

x+1/x=(2+V3) +(2-V3)

=4

Question 10: Write the rationalisation factor of V5 - 2.
Solution:

Rationalisation factor of V5 —2is V5 + 2

Question 11: If x = 3 + 2v2, then find the value of vx — 1/Vx.

Solution:
X =3+2v2
11 @G-
X 3+292  (+242)3-2V2)
__3-22 327 i3
3)? -(2/2) 9-8 1

1
X+ = =3+27 +3-2/2 =6

2
1 1
Nog ("x‘ W) =x+— -2

=6-2=4=0)



