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Exercise 3.1 Page No: 3.2

Question 1: Simplify each of the following:

(i) v4 x /16

Y1250
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Solution:

(i)

Using: J/a x vb=+va x b

=v/4 x 16
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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 - V25 - 2V3 + 2V5
=V15-5-2V3+2V5

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

(ii) (5+V7) (5—7)

(iii) (V8 -v2) (V8 +v2)

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

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

Solution:

Using Identity: (a — b)(a+b) =a”*2 —b"2
(i) (11 +v11) (11-v11)
= 1112 — (V11)A2
=121-11

=110

(ii) (5+V7) (5—7)

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

(iii) (v8 —v2 ) (V8 +V2)
= (V8)A2—(V2) "2
=8-2

=6

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

= (3)A2 = (V3)A2

=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+ b”"2 —-2aband (a + b)*2 =a”2 + b2 + 2ab

(i) (V3 +V7)?

= (V3)A2 + (V7)? + 2(V3)(V7)
=3+7+2v21

=10+ 2v21

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

=5+3-2v15
=8-2V15

(iii) (2v5 + 3v2)?
=(2V5)72 +(3v2)% +2(2V5)( 3v2)
=20+18+12Vv10

=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 (ii) 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.
3245

- — —
\.-" 5 X \.-" 5

_ 3%y

5
=3v5/5

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

3 3x+5
Eﬁhzxﬁxﬁ
W5 35 3

1 1 1
iz " Jax3 " 243

_Ixfi B
" 2f3xB 2x3 6

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

ﬁ_ﬁxv@*ﬁ_l
N Y e L

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

B+l (B2 Je+42
V2 2xd2 2
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(vi) Multiply both numerator and denominator to with same number to rationalise the denominator.

iils  WZ+d5)xsB
BT BB

V6 +415
3

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

ﬁ_ﬂiX\E*3xJ1—6
V5 x5 s

3
=5Jia

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 . 3
W i W 7o
A5+l ) J10 +415
(i) N (iv) =0T
2543 g
V) =5 Y =
Solution:
& 3 2x43
R R B
_ 2-;'5 _ 2x13.?32 _ 3.4354 —
3 3x4/10 B 310

W) 70 = Jioxv0 ~ 10

 3(3.162)  9.486
R Tl
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i ‘\E+1 (\Ei-l)xﬁ

V2 242

_J10+42  3.162+1.414
2

2
_ 4.576 B
e = 2.288
(iv) ‘\Ha'i"\h_S - {‘\ﬁ-{i*'ﬁ)ﬁ
V2o 2x42

V204430 _ 2/5+410x43
2 2

2(2.236)+3.162x1.732
= 5 = 4,974

2443 241732 3732
v) - T 3 T3

3
V2-1 _ (2-Dx45
s Jsxds

JI0-45  3.162-2.236
5 5

0.926
"5

(

= 1.244

(vi)

= 0.185

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

. Lo .16
U3z @F%-F 055

(iv) 3B (v) N (vi) M
543 -345 2J5 -3 22-3
6-4y2 . W2+l b

vid oo M a5y B A v
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Solution:
Using identity: (a + b) (a—b) =a”2 —b"2
(i) Multiply and divide given number by 3-v2
1
3+42
2

3—/

(3+v2)(3-2)

_ /B+V5

(iii) Multiply and divide given number by v41 + 5
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16
VA5
16 % (4/A1+5)
(v41-5)(v/41+5)
16./41+80
41-25

164/414+80
16

16(+/21+5)
16

V4l + 5

(iv) Multiply and divide given number by 5v3 + 3V5

30
54/3—34/5
30x(5v/3+3/5)
(54/3—31/5)(54/3+3/5)

30x(5./3+3,/5)

75—45

F =i

30%(5/3+3+/5)
30

54/3 + 34/5

(v) Multiply and divide given number by 2V5 + V3

1
2./5—+/3

B 2J§+J§

T (24/5-3)(2y/5+/3)

_ 2 \,fFJ—l- yﬁ

T 20-3

Eﬁ—l-yﬁ
17
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(vi) Multiply and divide given number by 2v2 + V3

(2,/64+342,/2+./3)
8-3

(24/643+24/24++/3)

D

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

(6—4/2)(6—4/2)

J—

(6+44/2)(6—4+/2)

(6—4/2)°
36—32

36—48,/2432
4

68—48./2
4

4(17-12+/2)
4

17— 12v/2

(viii) Multiply and divide given number by 2V5 + 3
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3v2+1
2./5—3
_ (3v/241)x(2/5+3)

(24/5—3)(24/5+3)

64/10+9+4/2+2,/5+3
(20-9)

64/104+9+/2+2,/5+3
11
(ix) Multiply and divide given number by V(a®2+b”2) - a

b2
\/I{ai—bg}—l—a-

t(y/ (a2+b)-a)

(/ (a2 +)+a)(y/ (a2 +F*)-a)

b*(y/ (a2 +b")—a)
(a2 +0%)-a?)

a?(\;(a? +b%)—a)
bﬂ

Question 4: Rationales the denominator and simplify:

o V3—/2 o 5123 s 5

() 5% (ii) (iii) 4_¥ﬁ;
V342 7+4./3 3—2./2

L. 2645 4./3+54/2 ~ 2./3-./5

Wsim2s Wmom Wisss

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 V3—v2 to rationalise the denominator.

V3—v2

_ 3-24/3y/2+2
- 1

-5—2,/6

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

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

(iii) Multiply both numerator and denominator by 3+2V2 to rationalise the denominator.
1— \a‘rE
3_2‘;'5
(1+v2)(3+2+2)
(3—2v2)(3+2v2)

_ (1+v/2)(3+24/2)
- 98

=3+2vV2+3vV2+4
=7+5+/2
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(iv) Multiply both numerator and denominator by 3v5+2V6 to rationalise the denominator.

3./5—2,/6

s (2v/6—+/5)(3v/5+2/6)
"~ (3/5-2/6)(3v/5+2/6)

(2v6—1/5)(3v/5+2+/6)
45—24

(2v/6-v5)(3v5+2v/6)
21
6/30+24—15—2/30
21

4.,/30+9
21

(v) Multiply both numerator and denominator by Vv48—V18 to rationalise the denominator.

4 \;"rg"— 5 \-"ﬁ

. /A8+/18

e

(4v/3+5v/2)(/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 2vV2 — 3V3 to rationalise the denominator.
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2v/3—/5
2./2+43+/3

(2v/3-/5)(2v2-31/3)
(24/24-34/3)(2/2-34/3)

(2v/3—+/5)(2¢/2—3+/3)

8-27
_ (4y/6-24/10)-18+-3,/15)
B —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 -V3).
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

5+ 2

Rationalisation of fraction

Reciprocal of 5 + /2 =

Multiply and divide given fraction by 5 - v2

Question 3: Write the rationalisation factor of 7 — 3V5.
Solution:

Rationalisation factor of 7—3v5is 7 + 3V5

Question 4: If

3—1
V/_ =.1‘—|—y\./§
V3 +1

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

Rationalising Denominator

Vi-1_(3-1) (3-1 _ (B-1

3+l (V3+1) (B-1) (-0
_3+41-23 _4-243

3-1 7 "2-3

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

v 3+ 2\/@

Solution:

J3+242
= 2414242
= JW2) + ) +2x42x1

= JW2Z+1? = 7 +1

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

V3—2y2

Solution:

W o — Ev.,‘,-"?
=J2+1-22
= JW2) + (1) —2x 42 x1

= JW2-1)?= {2 -1

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

Question 8: If a=Vv2 +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)
=(v2-1)/((v2)*2 - (1)"2)
=(v2-1)/1

=v2-1

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/x=1/(2 +V3)
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=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 3-27)
X 3+242 (3+292)63-242)

__3-22 328 3-25
(3)? -(2v2)? 9-8 1

1
x+;=3+2\5 +3-2. =6

1) 1
o [‘“’X—EJ =x+— =2

=6-2=4=()
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