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Chapter - 3

Surds and Indices

.....mm.....

E Surds and Indices Formulas j

(a+b)(a-b)=(a2-b2)

(a + b)? = (a2 + b2 + 2ab)

(a - b)2 = (a2 + b?- 2ab)
(a+tb+c)2=a%2+b2+c2+2(ab + bc + ca)

(a® + b3 = (a + b)(a2-ab + b?)

(a3 - b3) = (a - b)(a2+ ab + b?)

(a3 + b3+ c®-3abc) =(a+b +c)(a2 + b2+ ¢2 - ab - bc - ac)
When a + b + ¢ =0, then a3 + b3 + ¢3 = 3abc.

Surds and Indices Rules

Rule Name Surds Rule Indices Rule
Multiplication Rule an#*p" = (a*b)" an* gm = glm)
Division Rule a" b" = (a/b)" a™/a" = al™™
Power Rule (a")m = (g)"m al™y = gn”
nva = a(l/m) am=1/(am
( F dati ]
| Foun ation ]
Solutions 2. (byaxre=a
2Xx=-2 = x=-1
1. () 3*'(3-1)=18 19
P-1=Q9 =32 3. (d), 12 =1

Xx-1=2 = x=3 so, xX=27
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4.

10.

11.

12.

13.

14.

15.

16.
17.

18.

B 789 ><(72)4-8 ~ 7185

(@, 7" = e e 7134
?7=13.4

©) %37 _ o
?7=4

(b); (16) = % 16 16
=8

. (42x229) _ 42x229
@ L 21
(9261)3

(@ (103300]5 y {[%]SF B @2 B 2_15

V75 (V7 -B)(N7-+5
on comparision, a=6 and b=-1
a-b=6-(-1)=7

=458

@) 3P(p?+3p+3)+1=4P*+3P2+3P +1

=3YP+1)° =P+1

P=124, =P+1=125

o (3

n-1=3-n, 2n=4 = n=2
), ?7=8+2+24=28

& B e B6E) B-3WEea)

3-V3-V3-3 5 5,1 1 5.4
H S AN N 2

:3+i

J3 6

) (16)¢ =(24)¢ =32
(23 ()5 27
(@); (3_2) ‘[¥) "8

(O (2437=(37=3

(C), 173.5+7.3—4.2 = 17)(

X=6.6

© 178=17° = %:2 - x=10
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19.

20.

21.

22.

23.

24.
25.

26.
27.

28.

29.

30.
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(

&

T -3 -

(); 10°-1% = 10000

©) @ " _o.008- - (gj

3a=3 = a=1
(0.25)2=0.25

©) J(V3) +(V2) +2v32 -

1

JWa) +(2) - 232
=3+42-43-v2=0

1
T e

1 1 1
+

. X X
() FIEANEANE PR S
X X
:Xa b c+ a b c+ a b c:
+ X +X X"+ X +X X"+ X +X
c): p2 _¢? c2_a? a2 _p? _
v P -P -P =
@; J5+3x =3

sz —c?+c?-a’+a%-b? -1

5 5

=2 31 5
©); ‘:{szé} 3} I
(c), 56 =8x7

=8+22=2
@); b=a
bY = a¥
byz = axyz
c’=a
(d); 24 x 23(+2) = om
2m — 2(3n + 10)

3n+10=m

() (Bay
@y =51 (G

_ 4423 4-2V3
T 4-23 4423

(4+243) +(4-243)
(4-2v3)(4+243)

_16+12+16v3+16+12-16v3 56
- 16-12 4

14
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1.

2.

3.

4.

(c); Expression =

(c); Expression=

{ Moderate

)
)

16x2™" —4x2"
16X2n+2 _2><2n+2

24 x 2n+1 _22 x 2n ~ 2n+5 _ 2n+2

24X2n+2 _2X2n+2 - 2n+6_2n+3 5.
2n+5 _2n+2 ~ 2n+5 _2n+2 _i
2x2™M° 2% 2(pns _pni2) 2

22 +(92)’x27?
47 +(42)° x4

22><2><2 +22><3 % 2—2

42><2><2 +42><3 X 4—2

g 1 1
28 +2%x 27 _2 Xszle

4% - 4% x 47 _48>< 1 1

o

(b); Expression

(@)

1

(0.6)"-(0.1)"

Bored

() NEAE
BYE e

1
1-10 (27 3
8 27 8

3

1
_ 313
:_9_|_ E :_g+§:_§+§=0
9-3 (|2 6 2 2 2

(B x(27)'x9" _ o

=

=

=

X+2

(729)
(3)7%(3) x(31)" _ 5
(36 )x+2

316)( % 33)( % 314

=3°

36x+12

316x+3x+14
=3 3Lox+14-6x-12 _ 39
36X+12 =
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©);

(@)

(d);

313X+2 — 39 = 13X + 2 - 9

7
=0_-2= X=—
13x=9-2=7 = 13
The equations are
22+3=17and 22 x22-3*x3=5

Letx=2%andy=3"

then,x +y =17 . (D)
and 4x -3y =5 .. (i)
By equation (i) x 3 + (ii),
3x + 3y = 51
4 - 3y = 5
7X = 56
From equation (i),
y=17-x=17-8=9
S x=8andy=9
LX=28=8 = 22=2 => a=3
andy=3"=9 = =3 = b=2
s.a=3andb=2
- _ W2 43 b
Xpression = -
P V6++43 6+4/2 3442
_ 32 -3 43 -2
V6+43 6-43 VB+v2 B2
LB 32

B2 32

[Rationalising the respective denominators]

HE(f5vB)_ WAE-2) VB(F-2)

6-3 6-2 3-2

E(J5-3) B 2)+ VB (3 -7)
=/12 -6 —\/18 +/6 +/18 =4/12 =0

Letx:M
3W2+43
Squaring both sides, x> = {MT
3W2++/3
XZZM = x2:4<\/§—+\/_6)2
(3y2:+3) 9(2++/3)
X2:4(2+6+2X\/§x\/€)
9(2++/3)
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X2=4(8+2\/E) - X2=4(8+2\/22><3)

9(2++3) 9(2++/3)
o A8+av3) . 16(2+443)_16

9(2++/3) 9(2+43) 9
w2

3

(V5-2)  5+4-45 o oz

“(5+2){5-2) 5-4

1:9+4\/§, x* +x7 :x“+i4
X X

g+ [t ]

=[(9+ 445 +9-4y5) —2] -2

=[(18) 2] -2 =(322)* —2 = 103682 (integer)

19483

9. (b) E ion =
(b); Expression 7403

\/19+2><4><\/§_\/16+3+2><4><\/§

"\ 7_2x2x4v3 \ 413-2x2x+3

:J<4>2+<J§)2+2x4w§ :\/(4+J§)2
(2 +(y3) ~2x2x\3 \(2-v3)

[ (a+b)* =a’ +b? +2ab]

_4+\/§
23

Rationalising the denominator.

_(4443) (244/3) _8+23+443+3
23 (2iva) | 48

=11+64/3

1
10. (c); Firstterm=(28+104/3)?

1
=(28+2x5x+/3)?

1
=(25+3+2x5x+/3)?
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=[(5)2 +(3) +2><5><\/§]%
=[(5+\/§)2]§ =5+4/3

NI

1
Secondterm =(7_4./3) 2 =(7-2x2x~/3)

_1
=(4+3-2x2x+/3) 2

N\H

(2) +(y3)" —2x2xv3]

-{
=[(z-

BT =(e- )
B 1 1
R
__X(2+43) ( )
G BleB) as 2
.. Expression

=(5++3)~(2+13) =5+V3-2-V3=3
11 (0} Expression=.5— 443 +16-8v3

:\/6_4\/§+\/m

—\J6-a3 412+ 4- 2232

:\/6_4\/5-1-\/(2\/5)2 +(2) —2x24/3%2

=\/6—4\/§+\/(2\/§7_2)2
—\6-4\3+23-2
—4-243 =\3+1-2x3x1
= J(J3) +(1) -2x/3x1

—(v3-1)" =3-1

12, @ x=1|22¥ Cotionalis
. (b); 5_ 26 ationalising,

= \/5+2\/_ 5+2\/_
5-2/6 5+26

(5+2\/_)
25 24 _5+2\/_
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2 X3(x —10)?

=(5+2v6) (5+26-10)
=(5+26) (246-5)’
=(25+24+20V6)(24+25-20V6)
=(49+20/6)(49-206)

— (49)? _(20\/5)2 =2401-2400 =1

\/ - V8-247
13 @ \8+37 2J_ 16+67 —4

(Multiplying numerator and denominator by /2 )

i J +(§7) —2x1xT
J3F +(J7) +2347 -4

{.-.8:1+7=12+(ﬁ)2 and 16 =9+7 :32+(ﬁ)2}

(V7-1)

= {--a’+b*-2ab=(a-b)}

(V7 +3) -4

e i
J7+3-4 J71-1

6.25

=1

(625)°% x(25)*°
(625)6.75 R (5)1.2

14. (d); Expression =

\ (54 )6.25 X(52 )2.6 ~ (5)4><6.25 ><(5)2><2.6

(54 )6.75 N (5)1,2 - (5)4><6.75 N (5)1.2

_ (5)25 ><(5)5.2 _ (5)25+5.2 ) (5)30.2
(5)27 ><(5)1.2 (5)27+1.2 (5)28.2
= (5)®2-%2= (5)2= 25

_(2+43) (2++3)
“(2-43) (2+43)

[Multiplying N"and D' by (2+\/§)]

(2+3)

=t [ (a-+b)a-b)=a*-b7]

(2°-(\3)

4+312;2\/__7 4\/—
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03%( )(9)e(osl>s
16. (b); Expression =

(0.9)3 (3)° 2 (243) 4

_ (0.3): (9)3 (0.80)5 x(3): (243)¢
(0.9)% (274

(033 (8)F (09)°5 (3 ()¢
(0.9)5 x(3°)+

1 1os
(0.3)3 3% x(0,9)3 x 32 3%
- 3

(0.9)5 X3

i, 58
24

1 A L
=(0.3)3x(0.9)3 3 x3?

3
4

4+6+15-9

—(03)5 x(0.9)5 x3

16

=(0. 3)3 (0. 3><3)3 x 31

= (0.3)5 x(0.3)% x(3)5 x(3)3

25 142 2+4
_(03)3 $x33'3 =(0.3)3 x3 3 =0.3x3?
=03%x9=27

2"x 24 —2x2" 1

. : i e =
17. (a); Expression X2 X 2 5

_2(2*-2), 1 _16-2 1 7 1
— ot E——t—=—+—
2(2><2) 2 6 8 8 8
18. (b); 10°¢=x, 10%"=y and x*=y?
(100.48)2:(100.7)2
=102 =10 = 0.48z=1.4

=1

14 140 35 11
048 48 12 12
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20. (b); Firsttermzmz\/@
:\/m:\/32+(\/7)2+2x3xﬁ
2 2

(3+47) _3+47
2 J2

2
2
Secondtermzmz\/@
:\/m:\/32+(\/§)2+2x3x\/§
2 2

(3+45)° 345
2 2
.. Expression = %—%

_34V7-3-8_T-\5_JH-Io
nflaE T

2 V2 2
2
21. (b, Firstterm = y/38+53 = m

_\/76+10\/§_\/75+1+2x5\/§x1
2 2

(5v3+1) 5/3+1
2 2

Second term = Y3-+/5 = /(3_\/§)x§
[6-245  |(B)+1-2\5
s ;

J5-1

2 NG
5J§+1+J§—1
NG V2

_5J3+1+4/5-1 5J3++5
- V2 2

5545 3 _ 5B 10
2 2

.. Expression =

Ny
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22. (a); Firstterm=m=\/@
_[s-at (W) 12T
= = .
_\/m_\ﬁ—l
= - -5
Second term = m :\/@
=\/—16+76\/7=\/32+(\/7)2+2><3><\/7

2 2

(3+ﬁ)2_3+ﬁ

2 2
. EXpression = ﬁ_l+3+ﬁ =2ﬁ+2
h V2 2 2

SN S N N Y
23. (b); Denominator of expression

=10 ++/20 ++/40 - /5 -+/80

=10 +22 x5 +422x10 —5 -2 x5

=V10+2\5+2410 545

=(1+2)V10+(2-1-4)5

=310-35 =3(\10-5)

. 15
.. EXpression = 10 20 + 430 —J5 80
15 5 V10 +4/5

“3(J10-v5) 05 V10445
5(104v5) _ 5.5

10-5
=3.162 +2.236 = 5.398

n 22n , 23"
[22 ‘3'223(3 7 j

3n
?(4n.43 _22n)

24. (b); Expression =
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3 2 17
_(“4](1‘9)_4%_;&_1

~ 64-1 63 36 63 4
81 81
25. (b); Rationalising the denominator,

V2443 _ V2443 3J2+243
3W2-2d3 3V2-243 324243

=ﬁx3ﬁ+ﬁx2£+ﬁx3ﬁ+ 3x24/3
(3v2)" ~(243)

 3V2x2+24/2x3+3v2x3 +2y/3x3
9%x2-4x%x3

3x2+2:/6+3V6+2x3
18-12

_1245J6 _12 56 _, 56

= =2+ ——
6 6 6 6

J2+43
" 32-243

5 -5
= 2+T\/_—a—bx/€ = a=2 and b=?

(o5 (225 (-2

26. (a); Rationalising the denominator,

:a—b\/g

W3 25 32

V10 +43 6+45 15+3V2

743 X\/E—\@_ 245 X\/E—\/E_

V10443 V10-v3 6++5 6-5
W2 J15-3V2

JI5+342 1532
7V3(J10-3) 2V5(J6-45)
( J10)' -(v3)"  (V8) -(\5)’

3v2 (15 -32)
(Vi5)" - (3v2)
7V3(J10-+3) 2V5(J6-+5)

10-3 6-5

3v2 ({15 -32)

15-9x2
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=V3(J10-3)-2V5 (/6 -5) +V2 ({15 - 32)
=+/30-3-2+/30 +2x5++/30 —3x 2
=-3+10-6+~/30 —24/30 ++/30
=1+(1-2+1)4/30=1

J5-2 5+2 (V5-2) -(\5+2)
ez -2 (5125 -2)

_ [(VB) 422 ~2xyBx2) [ (VB) +22 + 2B x2]
(5) ~(2°

_(5+4-45)-(5+4+45)
54

=9-4/5-9-45=-85

28. (c); Rationalising the denominator,

1 3+V¥8 1 B+v7T 1
3-8 3+48 VB-T B+ J7-46

27. (b);

Xﬁ+\/€_ 1 X\/E+\/§+ 1 ><\/§+2
VTiV6 Y65 voib 52 \bi2
_ 348 BT T+
¥-(v8) (V&) -(v7) (v7)'-(6)
J6++/5 J5+2

(Vo) —(V6) (5) ~(2
_3+V8 VBT 746 Vo5 V5+2

9-8 8-7 7-6 6-5 5-4
=(3++/8) (V8 ++/7)+(\7 +6)- (V6 ++5)

+(+/5+2)
=3+\8—v8-7+47+6 -6 -5+5+2

=3+2=5

-3 (16)4

(6)” (27 j_g

——x(3? )3

29. (d); Expression= (9)" x

=(3?)
=3"%x

27 x 32

=36x2x34x22x 32
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