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Section I 

5 marks 

Attempt all questions. 
Allow about 8 minutes for this section. 
Use the multiple choice answer sheet for Questions 1 – 5. 

 

 

1 Given , which of the following is equal to z? 

 

 A.     B.   

 

 C.     D.  

 

 

 

2 Suppose that  and  are two complex numbers such that . 

Given that , which of the following is equal to ? 

 

 A.    B.  

 

 C.    D.  
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3 Suppose a nonzero complex number  is multiplied by  to produce the complex number . 

 Which of the following best describes  in relation to ? 

 

 A.  is a clockwise rotation of  by  radians about the origin. 

 B.  is a clockwise rotation of  by  radians about the origin. 

 C.  is an anticlockwise rotation of  by  radians about the origin. 

 D.  is an anticlockwise rotation of  by  radians about the origin. 

 

 

 

4 Given that , which of the following is equal to z? 

 

 A.      B. 3e 

 

 C.      D.  
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5 The Argand diagram below shows a complex number z below.  

 

Which of the following best represents ? 

   

   

  

2z
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Section II 
 
29 marks 

Attempt all questions. 
Allow about 52 minutes for this section. 
Your responses should include relevant mathematical reasoning and/or calculations. 

 

 

Question 6 (10 marks)   Start a NEW Answer Booklet 

 

(a) Let . 

 (i) Sketch z on an Argand diagram.        1 

 (ii) Find the value of .          1 

 (iii) Find the value of , where .      1 

  Express your answer in radians correct to two decimal places. 

 

 

 

(b) Let . 

 (i) Find .           1 

 (ii) Find .           2 

 

 

 

(c) Let . 

 (i) Express  in the form , where  .      2 

 (ii) Find all rational values of k such that  is purely real.     2 

 

 

End of Question 6 
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Question 7 (11 marks)   Start a NEW Answer Booklet 
 

(a) (i) Find the square roots of .        2 

  Express your answers in the form , where  

 (ii) Hence, solve .       2 

  Express your answers in the form , where . 

 

 

 

(b) (i) Expand (a + b)3.          1 

 (ii) By considering , show that       3 

 

 

 

 

(c) Given , show that .        3 

 

End of Question 7 
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Question 8 (8 marks)   Start a NEW Answer Booklet 
 

(a) Show that if , then there are no solutions to the equation .  2 

 

 

 

(b) Let , where x, y and z are positive integers. 

Using the result in Question 7 (b) (i), or otherwise: 

 (i) Show that .         1 

 (ii) Hence, find z.           2 

 

 

 

(c) (i) Express  in the form , where x and y are real.     1 

 

(ii) Hence, or otherwise, find all integers n such that      2 

 

is true for all . 

 

 

 

 

 

 

 

 

 

 

End of paper 
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NOTE: Some of you may be disappointed with your mark. 
 

This process of checking your mark is NOT the opportunity  
to improve your marks. 
Improvement will come through further revision and practice,  
as well as reading the solutions and comments. 
 

Before putting in an appeal re marking, first consider that the mark 
is not linked to the amount of writing you have done. 
Your responses should have included relevant mathematical reasoning 
and/or calculations. 
 

Just because you have shown ‘working’ does not justify that your solution is 
worth any marks. 
 
Do NOT suggest that you know the marking scheme for each question. 

 

MC Answers 
 

1 D 

2 B 

3 C 

4 A 

5 D 
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Section I Multiple Choice 

 

1 Given , which of the following is equal to z? 

 A.     B.   

 

 C.     D.  

  

 Considering the argument, it must be A or D. 

 Considering the modulus it must be B or D. 

 

2 Suppose that  and  are two complex numbers such that . 

Given that , which of the following is equal to ? 

 

 A.    B.  

 

 C.    D.  
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3 Suppose a nonzero complex number  is multiplied by  to produce the complex number . 

 Which of the following best describes  in relation to ? 

 

 A.  is a clockwise rotation of  by  radians about the origin. 

 B.  is a clockwise rotation of  by  radians about the origin. 

 C.  is an anticlockwise rotation of  by  radians about the origin. 

 D.  is an anticlockwise rotation of  by  radians about the origin. 

 

 

 

4 Given that , which of the following is equal to z? 

 

 A.      B.   

 

 C.      D.   

 

  

 is a solution 

  

1z
1
1
i
i

+
- 2z

2z 1z

2z 1z 2
p

2z 1z 4
p

2z 1z 2
p

2z 1z 4
p

( )31 izp = -

3

1
e

3e

3 e
3

1
e



 

5 The Argand diagram below shows a complex number z below.  

 

Which of the following best represents ? 

   

   

A or D as  

C or D as  

 

2z



Question 6          Solutions 
 
(a) Let . 
 
 (i) Sketch z on an Argand diagram.        1 
 

 
 
 Comment: The axes must be labelled – and correctly: Im z = y NOT iy 
 
   A scale also had to be shown – not just having a random point in the 4th quad. 
 
 
 (ii) Find the value of .          1 
 

 

 
 Comment: Not many did not know the formula 
 
 (iii) Find the value of , where .      1 
  Express your answer in radians correct to two decimal places. 
 

 

 
 Comment: It was very hard to get this wrong, but some persisted! 
 

Students should have had their calculator in radians mode to get the answer very 
quickly. 
 

There were several that considered there were two answers, but the sketch in part (i) 
should have reminded them that there was only one answer. 
 

A few students had their answers . 
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=
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Question 6       Solutions (continued) 
 

 

(b) Let . 
 (i) Find .           1 

 

 

 
Comment: This was very well done. 
 
 

 (ii) Find .           2 

 

 

 
 

 
 
 Comment: It was sensible to make use of part (i) to help with this problem. 
 
   Students were not penalised twice for not knowing the definition of Im z, 
   i.e. if students were penalised in (a) (i) they were not penalised again. 
 
   Some students used their calculator to evaluate . 

They could not get full marks for this. 
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Question 6       Solutions (continued) 
 

 

(c) Let . 
 

 (i) Express  in the form , where  .      2 

 

 

 

 

 
Comment: Most students were successful with this question, but many students made this more 

complicated than it had to be. 
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Question 6       Solutions (continued) 
 

 

(c) (ii) Find all rational values of k such that  is purely real.     2 
 

 

 

  To be purely real:  

 

      

 
 
 
 Comment: There was some confusion as to integers vs rational numbers. 
   Students needed to indicate that their variable, n above, was an integer. 
 

   Students needed to show details and not just from  or equivalent. 

 
The biggest issue with this question was the use of general solutions, in particular 
when . 

 

kz 
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Notes on part a

it Rarely were there mistakes in
this part Ocassionallypupilsmixed up the signs

ii Simple algebra let students
down here If they got it
wrong it was not the method
at fault



b D as zab 3 abt b I

ii 12 5 s t ri G i 3
2 t ni

let Arg12 5 0

30 3 x Avget i
Arg tip

Arg taxi
O L DAB 3 LD AB E LAB

Notes on part b
is It was not possible to get full marks
if this was not fully expanded

a Pupils needed to show that yip
is equal to a ni not just state is

so They also needed to state

Arg I 3ArgletD
Many pupils used approximationsfrom
their calculators in order to prove this
result Proofsusing approximations are
not acceptable and were marked
accordingly
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Notes on part c

Many pupils used a geometric progression
that had 20 terms in it when it
actually has a terms Many pupils
made their equations fit the results
despite the algebra not bearingthis out
to be true
Pupils could Not get full marks if they
made leaps in their working that were not

justified with working
Some pupils made statements like
this all cancels out without being
explicit as to what cancels out and
how it does so
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