1.  Express each of the following surd

in the simplest form. 2 ( rx2 x2)§
. 4
(i) V180 ; q ] )
= J2x2x3x3x5 ='Z(23)3><(23)3><23
=2X3\/§ 3
=2(2)(Q)x¥2
_645 4( )(2)
@ 3162 =32
=3+2x3x3x3x3 _ (iv) \5/96x6y z
23(37{3)‘/2 —\/2x2x2x2x2x3x6 P
=272 . 1
=(25x3x5.x y.y22 23)5
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35 1 1L 2z 3 -
=Z(128)‘ =2 3% xx3y.y3 2.z’
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=Z~(2x2x2x2x2x2x2)3 =2xyz 3%.x3.y* 525




= 2xyz\5/3xy223

2.

U

(ii)

(iii)

(iv)

(v)

Simplify

JI8 332 _ 3,4
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Bixys _ IRTx33
\/@ \f3x3fi7_
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= 3xyzz3

%\3/125

5Y
=4

V21x7 %3
=3x7x\Tx/3

= \/3x7x7x3:(32x72 )_2_
=(3%)2x(7%)?
=3x7

3.

(31)

(k)

(iv)

4.
(i)

=21

Simplify by

ferms:

@

combining similar

V453720 +445
'—*-\/(E—S\/Z)S + 4J§
=35 -6/5+445
=(3-6+4)1/5
=(-3+4)V5

=5

= 43x4 +53x3x3 — 3J3x5%5

+v/3x2X5x2x5

=83 +154/3 153 +10+3
=(8+ 15 — 15 +10)4/3
=183

\/5(2\,/§+3\/§)
=3((2+3)V3)

= \[3(5\;/’_5)

= 5\/5’){\/5
=5(+/3x3)
=5(3)

=15

2635 —33)
=2((6-3)V5)
=2(3v/3)
=645
Simplify:
(3++/3)3-+3)
=(3)” ~(/3)?



=93 i B
=6 . 3
) (V5+3) | -2==3

=(\/§)2+(ﬁ)2+2\/§\5 @ (Vx+y)(vx \/;)(’f”’)

=5+3+24/15 (x2+y2)

_=8+2\/E 2 2 5 .
@ (B B)E) (R () Jx e +52)
=(x —y)x+y)(x* +y%)

=(x*-y*)(x*+y%)
=(x%)* - (y*)?
4

(iv) [JL%][J_L_J | =x‘-y

Define. monomial surd
1) A surd which contains a single term is called a monomial surd. e.g., L] " V3 etc.
(11) A surd which contains sum of two monomial surds or sum of a monomial surd and a
rational number is called a binomial surd.
e.g., 347 or V2 +5 JI1-8 etc.
(iii) If the product of two surds is a rational number, then each surd is called the
rationalizing factor of the other.

Rationalize the denominator 28
T =005

Solution
To rationalize the denominator, we multiply both the numerator and denominator by
the conjugate (7+2+/5) of (7-245) , ie. '

58 58 7+2Y5  _ 58(7+2V5)
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= 555—(—7—1%{ ) ; (radical is eliminated in the denominator)

SBAH) _ 0, 25

H

: ; ’ 2
Rationalize the denominator ———=

\/5""\/2

Multiplying both the numerator and denominator by the conjugate (\fg —\/i) of

(\/§+ \/E), to get

2 - 2 N5-V2_ 25-42) _2(45-42)
V5442 NSOV N - S P -2 5-2
L Z(L/—S_“@ _ 2(/5-2)
3 3

Simplify N6 43
2J” JB "Bz Jovz

First we shall rationalize the denominators and then simplify. We have

6 V6 43
2B-J6 Bz Jo-2

6 23+V6 6 3-2 43 J6+\2
26 24346 NBiZ B2 Jo-2  do+v2
62V3+6) | V6(V3—2) 43(/6+v2)
2 -Woy (B -(2) (J6y—(2)
6(2V3+v6) V6(3-+2) 43(6+2)

12-6 3-2 6-2
12V3+66)  V63-v6v2) 436 +4312

B 6 1 4

= MW3+V6+3W2-23-3v2-v6 = 0




Example

Find rational numbers x and y such that 4 +3V5 =x+y NG
4-3J5
Soliition
44345 _ o M5 4435 (4+3+5)
4-35 4-3J5" 4435 (4)% - (3/5)?
_ 164245445 _ 614245
' 16-45 =29
_;%1__%_;_\/5 = xX+y \/5 {given)
Hence, on comparing the two sides, we get
—61 -24
X = R ¥y = “RA
29 25

Eovanple

If x=3+J§ , then ¢valuate
(i) % 0. aid Gi) «? +~32-
X

X

Since x = 3+ \/§ . therefore, _
1 1 1 3-8 3-8
X 3+/8 3+4/8 3-8 (3)*—(+/8)?
= 3_‘/§= §=ui8
9-§
D x+s = 3+8+3- 8 =6
X
12
(ii) [x+—] = 36
X
5 1
or X +2x><—+—2=36
X x
or x2+-]§~ =34






