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You are advised to spend 65 minutes answering the questions in this booklet.

QUESTION ONE

(a)	 Given complex numbers v = 5 + ki and w = 5 – ki, Sam found vw as follows.
	

	 vw	= (5 + ki)(5 – ki)
		  = 25 + 5ki – 5ki – k2i2
		  = 25 – k2

	 Find and explain the error Sam has made. 

	 Show the correct working.

(b)	 Solve exactly 53n + 2 = 6. 

	 Give your answer in terms of base 5 only.
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(c)	 Show that the solution to loga(bx + c) = d   is x a c
b

d

=
−

.

(d)	 Find all the solutions to z4 = mi, where m is a positive real number.
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(e)	 An extension ladder makes an angle of α° with the ground when leaning against a vertical 
wall.

	 It reaches a height of h metres up the wall. 

	 The lower end of the ladder is d metres from the base of the wall.

	 When the ladder is extended, with the lower end of the ladder in the same position, it makes 
an angle of 2α° with the ground and it reaches x metres further up the wall. 

	 Show that an expression for x in terms of α and d only is x d
=

+

−

tan ( tan )
tan

α α

α

1
1

2

2 .
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(f)	 u and v are two complex numbers, v ≠ 0, such that 
  
u + v

2

= u
2

+ v
2

.

Prove that 
u
v  is purely imaginary.
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QUESTION TWO

(a)	 Chris writes 
  
4 + k( ) 9 − 2 k( ) as 36 − k − 2k.

	 Find and explain the error in Chris’s working.

	 Show the correct working.

(b)	 Find all solutions in radians for 4 3
8

1 0
2

tan ( )   .x x− = ≤ ≤
π π

where
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(c)	 z = – 4 + 5i  is one solution of the equation

			   z3 + Az2 + 17z – 123 = 0

	 Find the value of A.

(d)	 Prove that sin a cos(a + b) – cos a sin(a + b) = –sin b.
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(e)	 Solve the following equation for x in terms of k.

			 

x
x

x
x1

1
6−

+
−

=
k
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Question 
number

Extra paper for continuation of answers if required.
Clearly number the question.
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