Surds and Indices
33n+2+33n—1

1 Find the value of k and m if ———"5— = m. m s a constant and n > 0.
33n+2 4 33n-1

=m
2x3nk
3n 1\,3n

9(33M)+(3)3 _
2x3nk

27(33M)+33"
3x2x3nk T

28(3%Y)

6x3nk T

28 33n

=~=mand =—=3°
6 R 3n
m=4§ and 3n—nk=0
n3-k)=0
n = 0 (Rej) or k=3

-'.k=3andm=4§

1

Y+1N%
2 Without using a calculator, solve the equation (324 ) =+/108.
1
Y+iN%
(G5) =v2zx3
23x3

yti1 o3 3
3x xx2x=21x%x32

By comparing powers of 2:

_3_4
X

x=-3

By comparing powers of 3:

yt1_1_3

x x 2

y_3

x 2

Yy _3

—3_29

y=—-=-45
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2—a 2

3 Find the values of a and b if (2x3)¢ (ﬁ) = %
(2x3)2 (L)Z_a _ ba?
x 4x T ox2

By comparing x-terms:
x3a X xa—Z — x2
3at+a—-2=2

a=1

By comparing coefficients:
2% x 4972 = pqg?

2x471=p (suba =1)
p=1
2
4 Find the exact value of x is 32* = [4+/8v32

32% = [44/8V32

25% = ,/22\/ 23V25
210% = 224/23+/25

210x-2 — \/93,/25
220x—4 _ 93,/75

220x-7 — /25
240x—14 — 25
40x—14 =5
_1
40
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5 5

. . 5 5
> Simelfy Zmt et T s T e

5 5 5 5

A T T ey T Vsevie
Rationalize denominator:

5\/1—5\/5+5\/§—5\/§+ .“_l_sx/ﬁ—s\/ﬁ 5v15-516
1-2 2-3 14-15 15-16
= —545v2 —5V2 4+ 5vV3 + -+ — 514 + 515 — 5V/15 + 516
= —54+5V16
=-5420
=15
6 Solve \/y —4+.3y+1=5

Jy—4+3y+1=5

2
(Vy—4+3y+1) =52
y-4)+2yy—4y3y+1+@By+1)=25
2/ — 9@y + 1) = —4y + 28
\/(y—4)(3y+1) =-2y+14
= 4By +1) = (=2y +14)*
3y2 — 11y — 4 = 4y? — 56y + 196
y? —45y+200=0

(y-5@-40)=0
y=5 or y = 40 (Rejected since does not hold true when substituted back to original equation)
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7 Given that 5(33¥72) + 4(2%2%¥%2) = 4% , express (%)x in the form %where a and b are integers.
5(33%72) 4 4(22%+2) = 4%

2(27") + 16(4%) = 4%

g(z7x) = —15(4%)

5 _ @
9(-15)  27%
_1_ (i)x

27~ \27
8 Without using a calculator, find the values of a, b and ¢ for which the solution of the equation

xV20 = V24 + x\V/6 is a+b\/z.

7

xV20 =24 + x\/6
(V20 — V6) = V24

_ 2
¥ = 20-ve

_ V24 V2046
¥ = a0 e < Vaore
_ V23x3(V2Zx5+y/2x3)
- 14
_ 4/25x3x5+V2%x32
h 14
_ 4V2X3x5+12
h 14
_ 6+2v30

7
a=6,b=2andc = 30.
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9 Show that 3+3 + 3™ — 3™+2 js exactly divisible by 19 for all positive integer values of n.

3n+3 4 31 — 3n+2 = 31(27) + 3™(1) — 3™(9)
=3"27+1-9)

= 3"(19)

~ It is divisible by 19 for all positive integer values of n.

10 Solve 2(3%) + 5V/3* = 3
2(3)+5V3*-3=0
x\ 2 x
2(35) +5(3z)_3 =0
Lety = 32,

2y2+5y—-3=0
(Zyzl)(y+3)=0

y=3 or y=-3
32 =2 or  32=-3
X 1 X
Elg3 1— lgz or Elg3 =lg—3 (N.A)
x_lg
2 1g3
_2ig
- Ig3

x=-126(3s.f.)
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7
11 a) Find the value of x given that \/(x + 8)\/(x +8)/(x+8) =22

b) Given that x = 3 + 2+/2, find the value of Vx + %

a)\}(x+ 8)\/(x +8)/x+8) =2

(x+8)\/(x+8)w/(x+8) =27

27

\/(X+8)\/(X+8 =218

o1t

(x+8)(x+38 = o2
—TE= 214

T (x+8)3
228

x+8=(x+8)6
(x +8)” =228
x+8=2*
x=16—-8=8
1 x+1
bIVE+E=T
_3+2¢2+1

- V3422
4422

3+2

(4+zﬁ)2>5

]

3+2V2

I
/N

1
16+8+16\/E)E

3+2v2

24+16+2 % 3—2x/§)
3+2v/2 7 3-2v2

72+48V7—48V§—64)

9-8

Il
/N /N /N

1
2

1
2

i1

N ™
&

é‘ N |-
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