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Question 1

Worked Solution
Part (a) — Find the value of 167 1:

A negative fractional power means take the positive root and then invert:

ia = — = =

4
Part (b) — Simplify x(zx—%) :
First expand the bracket by applying the power 4 to both factors inside:
_1\4 4 —ix4 -1
(Qa: 4) =924 714 = 162

Now multiply by z:
z- 16271 = 162D = 162° = 16

4
m(Zx_Z) =16
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Question 2

Worked Solution

Given that 32v/2 = 2%, find the value of a.

Express each factor as a power of 2:

N

82 = 9P V2 =2

So:
39v/2 = 2° x 27 = 953 — 9%
11
= =55
“=5
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Question 3

Worked Solution

Express 82*%3 in the form 2Y, stating y in terms of .
Write 8 = 23

Q2u+3 _ (23)2w+3 _ 93(20+3) _ 96x+9

82e+3 — 2¥  where y =6z +9
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Question 4

Worked Solution

Part (a) — Solve 2V = 8:

W =8=0 = g=38

y=3

Part (b) — Solve 2 x 4**1 = 8:
Convert everything to powers of 2. Note 4 = 22 and 8 = 23:

4m+l — (22)m+1 — 22(.’13-‘1-1) —_ 22x+2

So the equation becomes:
217 % 22w+2 — 23

Add the powers on the left:

2x+21}+2 _ 23 s 23m+2 — 23

Equate exponents:
3xr+2=3 = 3x=1

1
T =z
3
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Question 5

Worked Solution

Given y = 2.

Part (a) — Express 4” in terms of y:

4% — (22)‘% _ 22:1,‘ — (290)2 — y2

4x:y2

Part (b) — Solve 8(4*) —9(2%) + 1 = 0:
Substitute 4% = y? and 2% = y:

8y —9y+1=0

Factorise:
By—1y—-1)=
S L 1
oy=—-ory=1.
Yy 3 Yy
1 _

Case 1: 2“’=§=2 ‘

z=-3
Case 2: 22 =1=2°

z=20

Ut
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Question 6

Worked Solution

Express 93**1 in the form 3¢, giving y in the form ax + b.
Write 9 = 3%

g3z+1 _ (32)3w+1 — 32(3z+1) _ g6u+2

93+t =3 where y=6r+2 (a=6,b=2)
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Question 7

Worked Solution

Part (a) — Show that 2% —17(27)+8 = 0 can be written as 2y?—17y+8 = 0:

Given y = 2%, rewrite 22**! using the addition law of indices:

220+l = 220 5 91 = 2 x 2% = 2 x (2°)? = 29
Also 2% =y, so substituting into the equation:
2%+ _17(2°)+8=2y* — 17Ty + 8 = 00J

Part (b) — Hence solve 2***! — 17(2%) + 8 = 0:
Solve 2y% — 17y + 8 = 0 by factorising:

1
Case 1: 2% = 5= P

r=—1
Case 2: 2* =8 =23
=3
r=—-—1 or x=3
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