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Rationalization (Surds) i Types of Surds

Introduction:-

38 = Y2ZX2x2 = 2is arational number.
16 = +/4 X 4 = 4is a rational number
V32 =3[25=3Y2X2X2X2%X2 =2

\/2 isnot a rational number.

/5 is not a rational number.

Surd (or) Pure Surd:

A number in the form §/a and is not a rational number is called a surd. Where n € W and a € R
Ex: -

VZ. 45, 473, U8, Y10, ...

Note: -

Every surd is an irrational number but every irrational number need not be a surd.

["not" struck out; "is" crossed out and replaced by "need not be"]

Ex: -

1T, e are irrational numbers but are not surds.

} non terminating non reccuring decimals

Types of Surds:-

(i) Mixed Surd
(ii) Conjugate Surd

(i) Mixed Surd:-

Surds in the form of a - ’% are called mixed surds.

a+’{/5

Ex: -

(ii) Conjugate Surds:-

Two surds in the form a + /p, a — |/p are called conjugate surds to each other.
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Rationalization (Surds) & Types of Surds

Ex: -

2+\/§,2—\/§
7+\/§,7—\[§
5+,/3,5-43
\/§+3,—\/§+3

Properties of Surds:-

() /@ x /b =+ax b Wherea >0, b >0.

Ex:
V3 X5 =43 %5
= /15
(i) y@ x /@ = (J@)* = [qZ = a where a > 0.
Ex: -

v x5 = WBF

Ex: -

1
(iv) ’\l/ﬁ = ajy
Ex: -
1

V2 =23
(V) /@ x §/b = \fa x b [the x inside the root marked in red]
Ex: -
V7 %3 = Y7%3

= V6

nra
(vi) Ve _e

b b
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Rationalization (Surds) & Types of Surds

Example: 1
Simplify 3/16 x 3/2
Sol: -

=316x2

=3/32

=5 25 =2
Example: -2

. 47a3
Simplify X
impli

yzrs . [F53

= 3 [243 and 3 cancelled, 81 written]

Ex: -3
Simplify (4y/3)?
Sol: -
(43)°
= (4 (3)°
=16 x 3
=48
Ex: -4
Simplify (2 + {/3)(2 - /3)
Sol: -

2 +3)2 - y3)

=4 -2,/3 + 2,/3 - 3 [the /3 terms struck out]

=4-3
=1

Ex: -5

Simplify (2 + /3)3 - 1/3)

Sol: -

(2 +3)3 - y3)
=6-2,/3+3/3-3
=3+,/3
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Rationalization (Surds) I Rationalising Factor

HW
1)@+ 37
2) (3 - 2)°

Rationalising Factor:-

Product of two surds is a rational then each of them is called rationalising factor of the other.

[table: Surd | Rationalising factor]

N AN NN
2+./312-43.22-3) .-
a+.bla-b
NCENANCEN NN
Va-3b

Gy’ - 3@ p + /)
/@y +ya- b + /b

[red arrows linking /@ + 3/p to the first expression and the second expression to 3/@ - 3/p]

Hint:-

G/ + YBNEA? - @ 3p + /B

=(§/ﬁ)3+(i/l_))3=a+b
X = V) + xy + y?)

=3 -y
(X + Y)0C = xy + y?)
=3 +y3
H.W

@ Rationalising factor of 3 + /2

@ Rationalising factor of \/§ - \/7
@ Rationalising factor of 7 + 4,/3

Note /8 =,4x2 =22

VT8 = yIXZ = 3y7
V32 = VT6X2 = 4y2
V50 = 5y2
VT2 = 6y2
VI8 = 7y2
VT2 = VAX3 = 23
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Rationalization (Surds) I Rationalising Factor

V27 =4/9x3 =33
V48 =443
V75 =53
V108 =/36x3 =63
V125 =+/25 %5
:5\/'5
V250 =+/25x 10
:Sm
| - @ey2r=22x(22=4x2=-8
(2\/2)3:23 x (\/7)3 =8x2,/2 =162
W2 = 2 %2
=22

| - 2t=4

W2 = (2P Z =42

W2)" = 2 y2 =322

3P =33

V3" = [(/3)1° 3 = 3%y3) = 7293

| - ey2r=2° (2"
= 32(4y7)
= 1282

(51242) -

1282

| - 6v3 = @43
=81(9)
=729

(729)

H.W ®m+m+5\/3_=k\/jthenk=_
@ Y108 _
75

@R+y37°=__
@ 22 + B3I - V3

4-2\/6 ++6 -3
=1-.,6
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Rationalization (Surds) & Rationalising Factor

| -6+ 87 =52+ (62 + 26)(y8)

=25+6+10\/E
=31+ 106

(@ +b)2=a%+Db%+2ab

| - 7-ver=_

= (7> + (/8 - 27)/8)

=7+8-2,/56
= 15 - 2\/5¢g

(a-b)2=a%+Db%-2ab
Ans

| ~c+2y6-y2r=__
:15—3\/7+10ﬁ—4
=11 +7y2

1 +72
2(2)

| -@-vma+ym=__
= (4 - (5
=16-5
=11
(@a+b)a-b)=a’-Db?

Ans 11

| ST+ 43T -4y3) = ___

= (7)° - (43)°
=49 - 48
=1
(M
(43)°
=16 x 3
=48

| -6+ +ay3)=
=35+20\/§+7\/§+12
=47 +213
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Rationalization (Surds) I Rationalising Factor

1
3+ 2

— Rationalise the denominator

1 1(3-y7)
T2 (3+v2) (3-v2)
_3-y2
9-2

7

o

/B =7

. 1 1(v8++7) VBT _
B T B () se7 VY

‘ — Rationalise the denominator

- If >3 = 47a + ,/3p thenfind a, b
7—4.3

5+v3 _ (5+v3) (7+4y3)
7-4y3  (7-4y3) (7+43)
_ 354203473 +12

49 — 48
=47 + 27,/3

a=1b=27

Sol consider

4++5  4-+5
4—+5 44,5

(195 . (s-w)

- Simplify

Sol =
(4-v5)(4+v5) (4+v5)(4-v5)
2 2
_42+(v5) +2()(v5) L 42+ (v5) —2(4) (v5)
16 — 5 16 =5
_16+5+8/5  16+5-8\5
11 11
_21+8Y5+21-8Y5 [8\/5 terms struck out]
11
_ 42
11
L 1 2 1
‘ —>5|mpI|fy2+\/§+\/§_\/3+2_\/§
=ﬂ + 2(\/-5+\/3-) + 2+\/-5[2cancelled]
1 2 -1
=2 - \/37 + \/g + \/'3 -2 - \/g[a[[ terms struck out]
=0
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Rationalization (Surds) & Rationalising Factor

2 .\ 1 ~ 3
sy BAvZ B Az

- Simplify

Sol:
= 2'1(\/S _\/3) + M - 3(\/5 _\/Z) [2s and 3s cancelled]
2 1 3
= \/g - \/g + \/g - \/? - \/g + \/'Z [all terms struck out]
=0
1
2—-43
1

L findx® —2x2 - 7x + 5

‘ - Ifx =

Sol x=

23

x:2+\/§

X =2+ 37 =27+ (37 +2Q)3)
=4+3+4\[_=7+4\/§

X3 =% x = (7 +43)2 + /3)
:14+7\/§+8\/§+12
=26 + 15,/3

X2 -2 -7x+5
= (26 +15\/3) - 2(7 +4\/3) - 72+ /3) + 5
=26 +15\/3 - 14 - 8,/3 - 14 - 7,/3 + 5 [{/3 terms struck out]
=3

[Ind method

X=2+,/3
=>X-2=,/3
> (x - 27 = (3)?
>x° -4x+4=3
>x -4x+1=0
Divide x3 — 2x° - 7x + 5 with x> — 4x + 1
[Iongdivision:x2—4x+1)x3—2x2—7x+5(x+2;x3—4x2+x;2x2—8x+5;2x2—8x+2;
remainder (3)]
nowx3 —2x2 = 7x + 5= (x> —4x + 1)(x + 2) + 3
=0(x+2)+3
=0+3=3
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Rationalization (Surds) I square root of a surd

square root of a surd

Find /5 +24/6

Sol :\/3+2+2\/3><2

(2 _ \/g)z [2 - /3 circled, marked -ve]

(=)
=3 -2
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Rationalization (Surds) I square root of a surd

HW @ /13—am=\[§+\/§thena=_

@ [F-2vZ-__

1
@lfx=" 2‘i‘\/gthenx3+_3
\ x
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