RD Sharma Solutions for Class 9 Maths Chapter 3 Rationalisation

Question 1: Simplify each of the following:

(i) V4 x /16

(i) Y1250

v'ri
Solution:
()
Using: /@ x v/b=+va x b
= V4 x 16
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Question 2: Simplify the following expressions:
(i) (4 +7) (3 +12)
(ii) (3 + V3)(5-V2)



(iii) (V5 -2)( V3 - V5)
Solution:

(i) (4 +V7) (3+2)
=12 + 42 + 3V7 + V14
(i) (3 + V3)(5-V2)
=15-3V2+5V3 -6
(iii) (V5 -2)( V3 — 5)
=V15-25-2V3 + 25
=V15-5-2\3 + 215
Question 3: Simplify the following expressions:
(i) (11 +V11) (11 =V11)
(i) (5 +\7) (5 —V7)

(i) (V8 = V2) (V8 + V2)
(iv) (3 +V3) (3-13)

(v) (V5 = 2) (\5 + 2)
Solution:

Using Identity: (a — b)(a+b) = a2 — b2
() (11 +V11) (11 =11)
=112 - (V11)
=121-11

=110

(i) 5 +7) (5 7)

= (52— (V7))
=25-7=18

(i) (V8 = V2 ) (N8 + v2)
= (N8 —(v2)?2

=8-2

=6

(iv) (3 + V3) (3 —3)
=3y — (V3y

=9-3

=6

(v) (V5 = 2) (V5 + 2)



=(\5)2 — (V2)

=5-2

=3

Question 4: Simplify the following expressions:
(i) (V3 +\7)

(i) (V5 = V3):

(iii) (2V5 + 372 )

Solution:

Using identities: (a —b)?= a2+ b2—2ab and (a + b)2= a2 + b2 + 2ab
(i) (V3 +7)

= (V3)2 + (N7)2 + 2(N3)(V7)

=3+ 7 +2V21

=10 + 2v21

(i) (V5 — \3):

= (V5 + (V3)2— 2(\5)( \3)
=5+3-2V15

=8-2V15

(iii) (2V5 + 3V2 )

= (2V5)2 + (3v2 R+ 2(2V5 )( 3v2)
=20 + 18 + 12V10

=38+ 12V10

Exercise 3.2

Question 1: Rationalise the denominators of each of the following (i — vii):
(i) 3/ /5 (ii) 3/(2 \5) (iii) 1/ V12 (iv) V2/ \5

(v) (V3 + 1)/ V2 (vi) (N2 + \5)/ V3 (vii) 3 V2/ 5

Solution:

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




= 3+5/5

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

3 _ 3><_J§_
Zﬁ - Exﬁxﬁ

W5 35 3

2x5 10 _IG"E

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

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

ﬁ_ﬁxﬁ_-«fﬁ_l
- ixds -5 " 540

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

V+l (B+DV2 J6+42

V2 2axd2 2

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

Viedls  W2ed5)xd3
B T BB

V6 +415
3

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



£_3J5K£T3X\"]_ﬁ
Vs ixds s

3
-5

Question 2: Find the value to three places of decimals of each of the following. It is given that
V2 =1.414,3 = 1.732, \5 = 2.236 and \10 = 3.162

2 3
0 7 W g
A5+l V10 +4/15
(iii) N (iv) ~— 465
2443 L oA2-1
(v) +3 (vi) 75

Solution:



0 - 2B
VBT BB
243 2x1.732 3.464
23, 2T = 1.154
3 3 3
3 3x4d10 3410
W70 = Jioxv10 - 10

_3(3.162)  9.486
10 10

(i) V541 B {J§+I)xﬁ
V2o T 2x42

= 0.9486

_ V10442 3.162+1414
2 2

4.576
2
(iv) J‘E'FE _ {ﬁi\[@ﬁ
V2 2x2
V20 +430 4 275 +/10 x43
R 2

| 2(2236)+3.162x1.732
- : "

= 2.288

4974



( = 1.244

2+43 2+1.732 37132
‘|“|'} 3 = 3 =

wiy Y221 G2-nxds
R N O

J0-45  3.162-2.236

5 5

0.926
5

= 0.185

Question 3: Express each one of the following with rational denominator:
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Solution:

Using identity: (@ + b) (a—b) =a?—b?
(i) Multiply and divide given number by 3-12

(ii) Multiply and divide given number by V6 + \5



_ JB6+V5

164/41+80
41-25

16+/41+80
16

16(+/41+5)
16

V4l +5

(iv) Multiply and divide given number by 5v3 + 35



30
54/3—3+/5

30x(54/3+3/5)
(54/3—34/5)(54/3+3+/5)

30x(54/3+3./5)
75—45

30 (5+/34+3/5)
30

=54/3 +34/5

(v) Multiply and divide given number by 2+5 + \3

1
2./5—/3
_ 2\//54—\;@
(24/5—+/3)(2¢/5++/3)
2 JE—F Vﬁ
20—3

2\/54- Vﬁ
17

(vi) Multiply and divide given number by 2v2 + V3
V'ﬁ-i—].
2\/2—/3
(v3+1)(2v24+/3)
(2v2+4/3)(2v2-/3)

(24/6+3+2,/2+/3)
8—3

(24/6+3+2/2+/3)

5




(vii) Multiply and divide given number by 6 — 42

(6-4v2)(6—4v3)

36—48,/2+32
4

68—48,/2
4

4(17-124/2)
4

=17 — 122

(viii) Multiply and divide given number by 2v5 + 3

34/2+1
2,/5—3

_ (3v2+1)x(2y/5+3)
(24/5—3)(2+/5+43)

64/10+9+/24+2+/5+3
(20-9)

6/1049+/2+2,/54+3
11

(ix) Multiply and divide given number by V(a*+b?) — a



52

t\rf"{ag +b%)+a

i b(1/ (a2 +b%)-a)

(/(a®+8°)+a)(y/ (a? +b%)-a)

b(y/ (a2 +b%)—a)

(a2 +5%)—a?)
b (y/ (a2 +b°)—a)

— bﬂ
Question 4: Rationales the denominator and simplify:
OS2 )L gy L

V3+v2 7+44/3 32,2

V) 32k VIR /T8 2/2+3,3

Solution:

[Use identities: (a + b) (a—b)=a?—b?; (a+b)2=(az+ 2ab + b2and (a—b)?= (a2— 2ab + b?]
(i) Multiply both numerator and denominator by Y3—2 to rationalise the denominator.



=526

(ii) Multiply both numerator and denominator by 7—4+3 to rationalise the denominator.
5+24/3
7+4+/3

=35-204/3 +144/3 - 24
=11 -6+/3

(i) Multiply both numerator and denominator by 3+242 to rationalise the denominator.



1—|—«J§
3-21;"{?

(1++/2)(3+2v2)
(3-2v2)(3+2v2)
_ (14+v2)(3+2v2)
- 098
=34+2/2+3/2+4

=7 +54/2
(iv) Multiply both numerator and denominator by 3v5+26 to rationalise the denominator.
2,/6—/5
3ﬁ—2vﬁ
__(2/6—5)(3v5+2V6)
" (3v5-26)(3v/5+2//6)
(2v6—1/5)(3v/5+21/6)
45—24
(2v/6—+/5)(3v/5+2V/6)
21
6+/304+24—15—2+/30
21

4,/3049
21

(v) Multiply both numerator and denominator by V48—18 to rationalise the denominator.



(44/345y/2)(/48—4/18)
48—18
48—-12,/6+20,/6—30
30
18+8.,/6
30
g+4y%
15

(vi) Multiply both numerator and denominator by 2V2 — 33 to rationalise the denominator.
24/3—+/5

24/2+34/3

_ (2v3V5)(2v2-3V3)
T (2v/2+33)(2v2-3+3)

(2v/3—+/5)(2v2-3/3)

827

_ (44/6-2,/10)-18+3,/15)
- ~19

_ (18-44/6+24/10-3/15)
\ 19

Exercise VSAQs

Question 1: Write the value of (2 + V3) (2 — V3).
Solution:

(2 +3) (2-+3)

= (2y - (V3y



[Using identity : (a + b)(a — b) = az— b?]

=4-3
=1
Question 2: Write the reciprocal of 5 + V2.
Solution:
: _ o 1
Reciprocalof 5+ 2= ———
o+ v’ﬁ

Rationalisation of fraction

Multiply and divide given fraction by 5-v2

S

=n 2 i -'___I
b I wn .
[y I

-:""__h

po] B

Question 3: Write the rationalisation factor of 7 — 35.

Solution:

Rationalisation factor of 7 — 3V5is 7 + 35

Question 4: If
III.-'._ -
M = q 4+ H\-"IIIE
Vﬁ +1

Find the values of x and y.
Solution:

[Using identities : (a + b)(a — b) = a?>— b2and (a — b)2 = a2 + b2 — 2ab]



Rationalising Denominator

Vi1 (V3—-1_(vV3-1) 3 -1)?
= X = ———
VB4l B+ 1) (3-1) W3-}

3+1-243  4-23
ST Tz T

Now,
2- V3=x+y.\3

On comparing,

x=2,y=-1
Question 5: If x = V2 — 1, then write the value of 1/x.
Solution:
x=2-1

or 1/x =1/(N2 -1)

Rationalising denominator, we have
=1/(\2=1)x (2 + 1)/[(N2 + 1)

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

=2 +1

Question 6: Simplify

vV 3+ 2 1.‘.-'"'?

Solution:

{34-2«5
= J2+14242
= J{-\E}z+ﬂ)2+2xﬁxl

= JWZ+1)2 = 7 +1

[Because: (a+ b)2=az+ b2+ 2ab ]
Question 7: Simplify

v 3— E\-"?




Solution:

vi3— 22
=V2+1-242
VO2)? + (1) -2x 42 x1

VE2-1P= 2 -1

[ Because: (a—b)2=a2+ b2—2ab ]
Question 8: If a = V2 +1, then find the value of a — 1/a.

Solution:

Given:a =12 + 1

11a=1/(N2 + 1)

=1/(\2+ 1) x (N2 =1)/(N2 - 1)
= (N2 = 1)/ (N2) = (1)?)
=(2-1)1

=v2-1

Now,
a—1a=(2+1)-(N2-1)
=2

Question 9: If x = 2 + 3, find the value of x + 1/x.
Solution:

Given: x =2 +3

1/x = 1/(2 + \3)

=1/(2 + V3) x (2 = V3)/(2 —\3)
= (2-V3)/ (27 - (V3)»)

= (2 — \3)/(4-3)

=(2-+3)

Now,

X+ 1/x=(2+V3)+ (2-+3)
=4

Question 10: Write the rationalisation factor of V5 — 2.

Solution:



Rationalisation factor of V5 — 2 is V5 + 2
Question 11: If x = 3 + 212, then find the value of Vx — 1\/x.
Solution:

X =3+2V2

11 (3-2v2) B
x  3+242 (3+22)3-2v2)

__3-242 327 3-242
(3)? -(2v2) o-8 1

1
x+;=3+2,ﬁ +3-2.2 =6
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