Exercise 1.2

nth Root:

If n is a positive integer greater than 1 and a & x are real numbers such that x = \/a. Then
x is called nth root of a.

Note:

<> nis called index of radical
<> ais called radicand

Examples:

/5 and V7 are examples of radical form.

Surd:

An irrational radical with rational radicand is called a surd.

Examples:
e V7,v2,3/11,+/3 + V5 are surds
e +/m,+/e are not surds
Types of Surds
(1) Monomial surd:
A surd that contains a single term is called monomial surd.

Example: \/— \/_ 7 etc.

(2) Binomial surd:
A surd that contains two monomial surds is called binomial surd.

Exam le\/_+\/— V2 + /7 etc.

(3) Conjugate surds:
va ++vband+a — b are called conjugate surds of each other.
Example:

V3 ++/5 &3 —V5are conjugate surds of each other.
Rationalization of Denominator:

To rationalize a denominator of the form /a + v/b orva — Vb, we multiply numerator
and denominator by conjugate factor.

Solution of Exercise
Question No.1: Rationalize the denominator of the following:
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.. 13
(1) 44++/3

Solution:

w

13 _ 13 o 4—/3
4+V3  4+V3 7 4—3

_ 13(4-v3)
e g

_ 13(s-v3)
- 2
@2-(v3)

13(4-v3)

16-3

(-

13

=4-+/3

... V2+V/5
(i) =7~

Solution:

V2+V5 _ V2+/5
V3 V3

3
*

V3(V2+v5)

Solution:
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64\/_
(iv) o+ 6+ 4v2

Solution:

6-4V2 _6—42 % 6 — 42
6+4vV2 6+ 42 6 — 42

B (6—4@)2
@ (w2)

_leG-2)

36—16X%2

#-202)

36-32

4(3—2\/5)2

4

=(3- 2\/5)2

—9—2x3x 2V2 + (2x/§)2

=9—-12V2+4x2

=17 — 122

N
V) &

Solution:
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- (V3 - v2)’

2

= (v3) —2xV3xvZ+(V2)
=3-2v6+2

=5—-2V/6

3
(vi) V7 ++/5

Solution:

43 43 Xﬁ—x/ﬁ
V745 V7+v5 T V7-45

443 (ﬁ -5

(v7) - (v5)

4V3(\7-V5)
=

4V3(\7-V5)

=2v3 (V7 - 5)
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Question No.2: Simplify the following:
3
. (81\ 2
) (%)

Solution:
_3 3
81\ 4 E 4
(1_6) _(81)
3
[
3
~ (2)4x§
ORS
_@?
- (3)3
_8
27
o 3\ 4\3 16
G 6 xm
Solution:

3\ 72 (4\3 _ 16
—_ T_X_
4 9 27
4\ 2 N3 16
=(=) x(2) x=
3 4 27

42 9%x9x9 16
9 42x4 9% 3

42 9x9x9 16
9 42x4 9% 3

1 9X9x9 16
9 1X4 9X%x3

1 1X9%X9 16

1 4 9%x3
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1
(iii) (0.027) 3
Solution:
1

1 27 \ 3
027)3 = (——
(0.027) <1000>

y14Z7

(iv) |
Solution:

y14Z7

1

x14 X y21 % Z35 7
- y14z7
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1 1 1
_ (x)14)(;‘)((3})21)(7)((2)35)(7

1
14X5 7x1
) T7x(2)7

x?xy3xz®>

y2xz

— xzyz4
5-(25)"*1-25-(5)"
(V) 5,(5)2n+3_(25)n+1
Solution:
5-(25)"1 — 25 . (5)%"
5 .(5)2n+3 __(25)n+1

_ 5(s2)""'—25.(5)2n
o 5(5)2n+3_(52)n+1

. 5,(5)2(n+1)_25,(5)2n
- 5.(5)2n,(5)3_(5)2(n+1)

_ 5_(5)2n+2_25_(5)2n
"~ 5.(5)2M.125—(5)2n+2

_ 5:(5)2™.52-25.(5)2"
"~ 5.(5)21.125—(5)271.(5)2

_ 5:(5)2™.25-25:(5)%"
"~ 5(5)21.125—(5)2"-25

_ (5)#™125-25-(5)%"
~ (5)21.625—(5)2"-25

_ (5)?"[125-25]
~ (5)21[625-25]

_ 125-25
"~ 625-25

100
"~ 600

1
6
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.. (16)**1420(42%)
(Vl) 2X—3 x8x+2
Solution:

(16)¥*t1+20(42%)
29C—3 x8x+2

[(2)4]x+1+20[(2)2]2x
@)*-3x[(2)3]"*

. (2)4(x+1)+20(2)4x
- (z)x—3x(2)3(x+2)

_ (2)4x+4+20(2)4x
T (2)X3x(2)3%+6

_ @"-@)*+20(2)**
- (2)%—3+3x+6

_ (@**-16+20(2)**
- (2)4x+3

_ (_2)4x[16+20]
T (@*(2)3

_16+20
()8

36

9
2

3

(vii) (64)_% +(9)2
Solution:

2 3
(64) 3+ (9) 2

— (@[]

2

N ONE

3

[(3)7] 2
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3

(3?2

2
[(@3]?

3

_ (_3)2)(5

()3

_®?
T (4)2

371 X 9n+1

3n—1 X 9n—1
Solution:
31’1 X 9n+1

3n—1 X 9n—1

(viii)

:(3)71—(71—1) X (9)n+1—(n—1)
— (3)n—n+1 X (9)n+1—n+1
=(3)' x (9)?

=3x81

=243

(ix) 9 x 5" —4x5"
Solution:
5n+3 _ 6.5n+1

9 X 5" —4x5"

_ ®™(5)°-6:(5)™(9)*
(5)™[9-4]

_ (5)™125-6-(5)"5
- (5)n.5

_ (5)™[125-6x5]
- (5)n.5
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_125-30

95

5

=19

Question No.3: If x = 3 + /8 then find the value of:

) x+-=7
Solution:
x=3++8

1 1
X

3448
1 3-8

= X
3+/8 ° 3-8

9-8

-1

1
1 =3 — \/§

X

Add eq. (1) and (2):

1

(1)

. (2)

x+==3+/8+3-+8

X
xX+—=6
x

1
(i)x——=7?
X

Solution:
Eq. (1) — (2) =>

- (3)
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x—%=(3+\/§)—(3—y§)

=3+V8-3++8

1

x—-=2V8 SN )
1
(iii) x* + 5 =7
Solution:
1

X+—-=26
X

2
=><x+—> = (6)?
X

, 1
> x2+2x-—+— =36
X X

1
=>x*+2+— =36
X
, 1
> X +—2=36—2
X
, 1
=X +F:34 (5)
(iv)xz—xizz"
Solution:

()
x*——==lx+-])lx—=
X X X

Put values from eq. (3) and (4):
1
= x? === (6) (2v8)

1 .
=>x2——2=12\/§
X

(V)x4+;1;=?

Solution:
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(vi) (x — %)2 =7

Solution:

eq. (4)=>

12
>|x——] = 4x%X8
X

1\2
=>(x——) =32
X

Question No.4: Find the rational numbers p and g such that
Solution:

8 —3v2
- =p+qV2

8—3+2
4432

=p+qV2
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8—3\/§X4—3\/§
44+3V2 4-3V2

3 (8—3\/5)(4—3\/2)=p+q .
(evt)(a—av2) 710"

= p+qV2

32— 242 —12V2 +9 x 2
= =p+q\/§

(4)? — (3\/5)2

32 — 362+ 18
> “Tg_oxz —PtaV2
LR
= g%—¥=p+q\/§

= —-25+18V2 =p +qV2
= p=-25and q =18

Question No.5: Simplify the following:

( )§ ( )§
.. (25)2x(243)5
(i) 5 Z

(16)4x(8)3

Solution:
3 3
(25)2 x (243)5
5 4
(16)4 x (8)3
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_ (52)% 5 (35)%

5 4
(2%)3 x (2%)3

3 3
B 5 4

(2)4X4_1-)((2)3x3

.. 54x3[(27)2x
(ii) (27)

9%¥+14216(32%71)

54><[(33)2x]§

(32)" " 4216(3)2%1

6xx%
54%(3) "3

- (3)2%+24216(3)2%~1

~ 54%(3)%*
T (3)2%:(3)24216(3)2%-(3) 1

_ 54x(3)%*
T (3)2X[(3)2+216-(3) 1]
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54
~ 274216

_ 54%3
243

54

81

2 1
(iii) \/ (2 16)3><(235)2

3
4

(0.04) 2

Solution:

(216)% X (25)%

\ (0.04) _%

(63>§x(532>%

o

1
(6)3%2x(5)""2
- 3

J G

_ (_6_)3X§ X 5
(25)g
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(iv) (a% + bg) X (ag — a§b§ + bg)

(&b 402 [(a§)2 — a3bi + (bé)z]
() 4 ()

= (@) + (b))

= a + b?
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