1. Rationalize the denominator of each of the following:
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For rationalizing the denominator, multiply both numerator and denominator with V5
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For rationalizing the denominator, multiply both numerator and denominator with \5
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For rationalizing the denominator, multiply both numerator and denominator with \12
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For rationalizing the denominator, multiply both numerator and denominator with \3
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For rationalizing the denominator, multiply both numerator and denominator with \2
B (V3+1)\2
2x\2
(V3xZy+2
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Vo+\V2
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(vi) 25
V3

For rationalizing the denominator, multiply both numerator and denominator with \3
(253
T B33
(V2x\3)H+(3xV3)
V33

V6+VT15
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For rationalizing the denominator, multiply both numerator and denominator with \5
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2. Find the value to three places of decimals of each of the following.

Itis given that \2 = 1.414,\3 = 1.732, V5 = 2.236, V10 = 3.162.

o 2

0) =

o 3

(i) 75

o V51

(iii) 5

(iv) 1015

V%
2+\3

(v) —

“ \2-1

(Vi) —=—

Solution:

Given, V2 = 1.414,V3 = 1.732,\5 = 2.236, V10 = 3.162.




Rationalizing the denominator by multiplying both numerator and denominator with V10

3310
~ 1010

3V10

=0. 9486

o V31
(iii) 5

Rationalizing the denominator by multiplying both numerator and denominator with V3

(V32
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\T0+V2
2
_ 4576

2
=2.288

(iv TONT3
2
Rationalizing the denominator by multiplying both numerator and denominator with \2
(NTOx\2)+(VT3V2)
2x\2
\20+V30
2
(NTOx\2)+(NT0x\3)
2

(3.162%1.414)+(3.162x1.732)
2

(4.471068)+(5.476584)
2
_ 9.947652
2

=4.973826

2+V3
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_2+1.732
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_ 3732

3
=1.244
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Rationalizing the denominator by multiplying both numerator and denominator with \5
(V235
) V55
V103
5
3.162-2.236

=0.1852

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

(i) —
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(iii) 4L16_5
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|
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(vii) =12
6+4\2
3V2+1

(vili) 2V3-3
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Solution:

N

M 3+V2

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 3 — \2



~ 32
T (+)B7)

As we know, (a +b) (a - b) = (a>— b?)

32

92

32
7
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Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
V6 +15
62

(V6-V2)(V6:+12)
As we know, (a + b) (a - b) = (a>—b?)
_ e+\2
T 62

V62

4
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Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
V41 +5

_ o 16x(VAT+5)
 (VFT-5)(VET+s)
As we know, (a +b) (a - b) = (a>—b?)

_ 16V4T+80
T4

1641480
ST 16

_16(VAT+5)
- 16

-\41+5

. 30

() 5V3-3V3

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
5V3 + 345



30%(5V3+33)
(5V3-3V5)(5V3+315)
As we know, (a + b) (a - b) = (a2—b?)

30%(5V3+315)
75-45

30%(5\3+3V5)
30

=5V3 +33

1
V) 5%

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor

W5 +3
513
2\5-3)(2V5+3)
As we know, (a +b) (a - b) = (a>—b?)

B 2\5+3
203

233
- 17

(vi) \3+1
223

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor

212 +3

(V3+1)(2V2+3)
2V2+\3)(2V2-3)
As we know, (a + b) (a - b) = (a2—b?)

(2V6+3+2V2+13)
8-3

(2\6+3+2\2+3)
5

6—4\2
6+4\/§

(vii)
Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
6—4\2

(6-4\2)(6-42)

(6+4\2)(6-4\2)




As we know, (a +b) (a - b) = (a>—b?)
(642

T T36-32

As we know, (a-b)? = (a>—2 x a x b+ b?)

36-48\2+32
4

68—-48\2
4

4(17-12\2)
4

17—12\2

3V2+1
23-3

(viii)
Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
2\5 -3

(3V2+1)x(2V5-3)

(2V5-3)(2V5-3)
As we know, (a +b) (a - b) = (a>—b?)

6V10-9V2+2V35-3

(20-9)

6V10-9V2+2\5-3
1

. b2
) o
Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
V(a? +b?)—a
b2(\V(a2+b?)-a)
(V(@2+b2)+a)(V(a2+b2)-a)
As we know, (a +b) (a - b) = (a>—b?)
b*(V(@2+b?)—a)
(a2+b?)—a2?)
b*(V(@Z+b?)-a)
b2

4. Rationalize the denominator and simplify:



() =
32
W 512\3
(i) 7+4\3
12
3-2\2
(iv) 265
3V5-26
) N3+5\2
VAZTS
(vi) 2\3—5
2V2+3V3
Solution:
() 32
342
Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
V3 -2
(3V2)(V3-12)
(3\2)(\3-2)
As we know, (a +b) (a - b) = (a>—b?)
_ (32
T T332
As we know, (a-b) 2 = (=2 x a x b+ b?)

3-2\3\2+2
1

=5-2V6

(iii)

54273
7+43

(if)
Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
7—4\3

(5+2\3)(7-473)

(7+4V3)(7-473)

As we know, (a +b) (a - b) = (a>—b?)

(5+2\3)(7-4V3)
49-48

=35-20V3 +14V3 - 24
-11-6\3




N Eas)
(i) 3-2\2
Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
3+2\2
(1+\2)(3+212)
(3-2V2)(3+2V2)
As we know, (a +b) (a - b) = (a>—b?)

(1+V2)(3+2V2)
9-8

=3+2V2+3V2+4
=7+5\2

(iv 2765
3\3-26
Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
35 + 26
2V63)(3V5+2V6)
(3V3-276)(3V5+26)
As we know, (a +b) (a - b) = (a>—b?)
(2N6—3)(3V5+2V6)
4524
(2N6—3)(3\3+216)
21

(2V6—3)(3\35+2V6)
21

6\30+24—15-2730
21

N30+9
21

V) MN3+5\2
\IZ+\T8

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
V48-18

(4\3+5\2)(VA8—T8)

(V38-+18)(V48—18)

As we know, (a + b) (a - b) = (a°—b?)




(4N3+5V2)(V48—T8B)
48-18

48-12V6+20V6-30
30

18+8V6
30

_ 946
IR

235
2\2+33

(vi)

Rati_onalizin_g the denominator by multiplying both numerator and denominator with the rationalizing factor
2\2 - 343

(2\33)(2V2-33)

(2V2+3Y3)(2V2-313)

(2V3-V3)(2\2-313)
827
(4N6-2NT0)-18+3T3)
~19

(18-4\6+2NT0-3T5)
19

5. Simplify:

() 3\2-2\3 n vﬁ_
3\2+42\3 32
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Solution:

() 3\2-243 n Niv
V3% Bn

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor

5 oY 1 o 5 . A 1
— +
3\2 — 233 for FoE and the rationalizing factor V3 + 2 for 55

(3V2-2V3)(3V2-213) n 12(V3+2)
(3V2+2V3)(3V2-2V3) (\3=\2)(V3+\2)




Now, (a + b) (a - b) = (a’—b?)

(3V2-213)(3\2-23) n VI2(\3-+\2)
18-12 32

As we know, (a-b)? = (a>—2 x a x b+ b?)

2_(7x T 2
i (322 3V§ 2V3)+(2V3) +2\/§(\/§+\/§)

) (18—126\/6+12) +(6+2\/3)

=3—-2V6+2+ (6 +2V6)
=5—2V6 + (6 +2Y6)
=11

o V33 n V53
e N
Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor

NG 1 . .. NGy 1
V3 + 3 for o= andtheratmnahzmgfactor\/g V3 for N

(V53 (V5+13) N (33)(5-3)
(V3—V3)(V3+V3) (V3+V3)(V33)

Now as we know, (a +b) (a - b) = (a>~b?), (a-b) % = (a>—2 x a x b+ b?) and
(a+b)y =(a’>+2xaxb+b?)

5+2x\3x\3+3 n 5-2xV3xV3+3
5-3 5-3
8-+2\15+8-2715
2
_ls
)
=8
. T35 7-333
(iii) —— -
345 35
Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 3 — V5
for —— and the rationalizing factor 3 + V5 for —
3+3 33

(7+3V35)(3—5) (7-3V3)(3+V3)
(3—V5)(3+\5) 3—\5)(3-\5)
Now as we know, (a +b) (a - b) = (a>—b?)

(7+335)(3—3) (7-3V3)(3+3)
9-5 - 9-5




(21-7\3+9\3-15) (21+7V3-9V5-15)
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Ratlonallzmg the denominator by multiplying both numerator and denominator with the rationalizing factor 2 — V3
for V‘ , the rationalizing factor 5 + 3 for —L— V_ 5 and the rationalizing factor 2 + \5 for 2_%

23 n 2¢(V5+3) n 243
(2+V3)(2—3) (\V3—3)(\3+V3) 2—3)(2+3)
Since, (a + b) (a - b) = (a—b?)

2-\3 2%(V5+13) 243
e =

3 _ _
\3 n 234243 n 243
1 2 -1
4-2\3+235+2\3-4-245
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Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor

V5 =3 for @1—@ the rationalizing factor 3 =2 for and the rationalizing factor 5 =2 for
1

V5+\2
2(V5-43) n \3-\2 33D
(F+3)(5-3) (312)(3-\2) V3+V2)(V3-12)
Since, (a + b) (a - b) = (a—b?)
_ 2B BN 35D

1
32

5-3 3-2 5-2
_ 23243 n 32 3x\3-3\2
h 2 1 3

6\V3-6\3+6V3-6\2—6\5+6\2
3
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6. In each of the following determine rational numbers a and b:
N N
() 7 =a 3

I o N o
(i) T \/b

(i) ijg —a+b\2

(iv) j:g ca+b\3
VTT-7 —

(V) W =a— b\/77

N

W) 5 =2t b

Solution:

(i) Given,

Thean

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor V3 -1
_(3D(BE-D

T (BH(3-1)

As we know, (a +b) (a - b) = (a>—b?)

_ 3-2V3+1
T3]

4-2\3
2

=2-\3

2-V3=a—b\3
On comparing the rational and irrational parts of the above equation, we get,
a=2andb=1

(ii) Given;

4+\/? - \/E
2+\2

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 2 — \2



_(4n2)2V2)
T D))
As we know, (a +b) (a - b) = (a>—b?)

(8—4V242V2-2)
)

(6-272)
2

=3-\2
3-v2=a-1b

On comparing the rational and irrational parts of the above equation, we get,
a=3andb=2

(iii) Given,

3”? —a+b\2
32

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 3 + \2

(323D
T (-3

As we know, (a +b) (a - b) = (a>—b?)

(9+672+2)
9-2

(11+6\2)
7

6\2

L S
7 7

6V2

7T

-+ a+b\2

On comparing the rational and irrational parts of the above equation, we get,

6\2

1
+7and

a
b

1
7

6
7

(iv) Given,
543V3 _

7+43 +b\3

Rationia/lizing the denominator by multiplying both numerator and denominator with the rationalizing factor
7—4N3



(5+3V3)(7-4\3)
(7+4\3)(7-473)

As we know, (a + b) (a - b) = (a2—b?)

(35-20\3+21\3-36)
4948

1413
1+V3=a+b\3

On comparing the rational and irrational parts of the above equation, we get,

a=-1and
b=1

TT—7
(V) = a—b\77

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
V117
ANTT7)(NTT=7)
ANTTHH(NTTT)
As we know, (a + b) (a - b) = (a2—b?)
(11=NT7NT7+7)

11-7
_(18-2\T7)
s —
_9_ 7
"2 T2
% - @ = a—b\77

(vi) Given,

= 4+3V§ =a+b\3
4-3+5

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
4+ 345

(4+3\3)(4+3\5)
(4-3V3)(4+373)

As we know, (a +b) (a - b) = (a>—b?)




(16+245+45)
-29

(61+2473)
-29

_ 61 (43)
29 29

61 45)
29 29 T

+bV5

On comparing the rational and irrational parts of the above equation, we get,

7.1 x = 2+ \3, find the value of x> + é
Solution:

Given,

x=2+1\3,

To find the value of x> + X—l3

We have,x =2+ \/§,

1
213

1.
X

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 2 — \3

1
for
243

23
2+\3)2-\3)
Since, (a + b) (a - b) = (a°—b?)
23
3 —
+\V3+2-13

2
4

[—

><><><
n

N
1
We know that, (a® + b%) = (a + b)(a® — ab + b?)

(X3+X1—3)=(X+%)(X2—X.%+Xl—2
(€ + L) =+ D+ L7 -1y

(C+ )=+ + S +2-2-1)
()= (x+ )+ 5 +2x. 1) =2 1)

(F+5)=(x+ D)(x+ )’ —3)



Putting the value of x + in the above equation, we get,

¢+ )= (4)(42 —3)
(x* + =) =52

8. If x = 3 +\/8, find the value of (x2 + XLZ)

Solution:

Given,
x=3+V§

2,1
To find the value of (x* + ;)

We have,x =3 + \/§,

1
38

1
X

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 3 — V8
for

—

3+V8
38
(3+V8)(3-V8)
Since, (a +b) (a - b) = (a’—b?)

1
X

O L b
T
oo

3-8

(X +5) = (3 + V823 —\B))
(x2+x_2) ((9+ 8 +638) + (9 + 8 — 6\8))
34

9. Find the value of ——— \/_ 5 it being given that \3 =1.732 and \5 = 2.236.

Given,

6
53

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
V3 + 13 for V§1 =
6(\3+3)
(3=V3)(V5:+3)
Since, (a + b) (a - b) = (a—b?)




_ 6\V3+6V3
- 5-3

6\5+6\3
2

=3(V5 +13)

= 3(2.236+1.732)
= 3(3.968)
=11.904

10. Find the values of each of the following correct to three places of decimals, it being given that

V2 =1.414,\3 = 1.732, V5 = 2.236, \6 = 2.4495,\10 = 3.162
. 35
Usrens
Rationallzing the denominator by multiplying both numerator and denominator with the rationalizing factor
3245

(3-V3)(3-275)

(3+2V5)(3+275)
Since, (a +b) (a - b) = (a>— b?)

(3—V3)(3-2V3)

9-20

(9-6V3-3V5+10)
-11

(19-9\5)
-11

(90\5-19)
11
(9(2.236))-19)
11
_(20.124-19)
h 11
1.124

11
=0.102

12
3-2\2

(i)

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor
3+2\2



(1+\2)(3+212)
(3-2V2)(3+2\2)

As we know, (a +b) (a - b) = (a>—b?)

(1-+\2)(3+2V2)
9-8
=3+2V2+3V2+4
=7+5\V2
=7+7.07
=14.07
_ \/§+l 3 D)
11.1fx = 5 , find the value of 4x° + 2x° — 8x + 7.
Solution:
Given,
X = @;1 and given to find the value of 4x> +2x> — 8x + 7
2x=\3 +1
2x-1=13
Now, squaring on both the sides, we get,
2x—1)72 =3
42 —4x+1=3
4x2 —4x+1-3=0
42 —4x—2=0
2x2-2x—1=0

Now taking 4x> + 2x*> — 8x + 7

202x> —2x — 1)+ 4x> +2x +2x> — 8x + 7
2(2x> —2x — 1)+ 6x> — 6x + 7
As,2x2—2x—1=10

2x(0)+3(2x2 — 2x — 1))+7+3
0+3(0)+10
10



