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Section I 
10 marks 
Attempt questions 1-10 
Use the multiple choice answer sheet for question 1-10 
 

1. Simplify
9

1

i
 

 a) i b) -i c) 1  d) -1 
 
 ଵ is equivalent toିݖ .2

 a) ̅ݖ b) |	ݖ	2 | c) 
|| z

z
  d) 2|| z

z
 

3. P(x) = x3 +  8x2 - ax +b where a and b are integers. If  1+3i  is a root, which of the following 
is also a root?  
 

 a) -10 b) -8 c) -3  d) 3 
 
4. In the Argand diagram, ABCD is a rectangle and AD = 2AB. 
 The vertices A and B correspond to the complex numbers u and v. 

 
 The point C is given by 
 
 a) u + 2iu b) v  +  2i (v – u) c) v   +  2iu d) v + u  +  2iu 
 
5. If  1, w, w2 are the cube roots of unity, simplify  w7 (1 + w) (-w2 – 1) 
 
 a) -w b) w c) w2 d) -w2 
 
6. Which of the following could describe the locus of z shown in the diagram. 

 

a) arg 














wz

vz
 =  

3


      b)   arg 














wz

vz
 =  

3


 

 

c) arg 










wz

vz
 =  

3

2
      d)   arg 











wz

vz
 =  

3

2
 

 
 

 
 

x

y

A

B

C

D

x

y

V

W
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ଶݖ .7 െ  ଶ is equivalent toିݖ
 
 a) 2 cos   b) 2 cos 2  c) 2 i sin   d) 4i sin   cos   
 

8. For 
2516

22 yx
   =  1, which of the following is true? 

 

 a) foci are 





 0,

5

12
 and directrices x = 

3

25
  

 b) foci are  3,0   and directrices y = 
3

20
  

 c) foci are 





 0,

5

12
 and directrices 

3

20
x  

 d) foci are  3,0   and directrices y  =  
3

25
  

9. If ݖ ൌ ݔ ൅    the locus of Re (z2)   0 is given by ,ݕ݅
(A) 

 

(B) 

(C) 

 

(D) 

 
 

10. If  iz 21   =  1  the maximum value of | z | is 

 
 a) 2 b) 3 c) 1  + 5  d) 2  + 5  
 
 

End of Section I 

y
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Section II – Extended Response 
Attempt questions 11-14. Show all necessary working.  
Answer each question on a SEPARATE PAGE Clearly indicate question number. 
Each piece of paper must show your BOS number. 
All necessary working should be shown in every question. 
 
Question 11 (15 marks) – Start a new page  Marks 
 
a) The complex numbers 3 
 

 w = 
i

a

21
  and  z = 

i

b

2
  (where a and b are real numbers)  are such that w + z = 1. 

 
 Find the values of a and b 
 

b) If  z = 3 + i 3   find the smallest positive integer, n,  for which ݉ܫሺݖ௡ሻ ൏ 0 and the  3 

 number is purely imaginary. 
 
c) i) Write down a pair of inequalities which describe the region in the Argand Diagram 2      

below.  
 

 

 ii) The region in i) is rotated anticlockwise by 
4


 radians to A'B'C'D' 3 

 
  Find the complex number represented by the point of intersection of the  
  diagonals of   A'B'C'D' in the form z = a + ib 
 
 
d) i) Show that the locus of z represented by   2110  zzzz  2 
  is a circle centred at ሺെ10	,0ሻ with radius 11. 
 
 
 ii) Hence find which two purely imaginary numbers satisfy the 2 
  equation   2110  zzzz  

A

B

C

D


4


4

O 1 2
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Question 12 (15 marks) – Start a new page  Marks 
 
a) The roots of x3  +  6x2   +  5x  -  8   =  0 are   ߙ,  .ߛ	݀݊ܽ	ߚ
 
  Find: 
 

 i) the value of 
222    2 

 
 

 ii) the value of  
333    2 

 
 
 iii) the monic polynomial with roots 222 ,,   3 
 
 
 
 
 
 
b) i) Find the values of b and c in the polynomial 3 
 
  P(z)  =  z2  +  bz  + c if  b and  c are real and P(3 + i )  =  0 
 
 
 
 ii) Hence or otherwise, solve z3 – 7z2 + 16z – 10  =  0 over C. 2 
 
 
 
 
 
c) The equation 8x4  +  12x3   -  30x2  +  17x  -  3  =  0 has a root of multiplicity three. 3 
 Solve the equation completely. 
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Question 13 (15 marks) – Start a new page Marks 
 
a) )  Determine the real values of p for which 
 

  
p

x

4

2

  +  
p

y

9

2

 = 1 defines 

 
  i) an ellipse 1 
 
  ii) a hyperbola 2 
 

 β) Let  ݌ ൌ െ5  in the equation  
p

x

4

2

  +  
p

y

9

2

 = 1.   

  i)  Find the eccentricity 1 
   
  ii) Find the coordinates of foci 1 
   
  iii) Find the equations of the directrices 1 
   
  iv) Find the equations of the asymptotes 1 
   
  v) Hence draw a neat sketch showing all important features 1 
 
 
b) i) For the ellipse x2  + 4y2  =  100 show that the equation of the tangent at 2

  at a point  11 , yxP
 
on the curve is       1

1

1
1 4

xx
y

x
yy 


  

 
 
 ii) If the normal at P meets the major axis at G show that the distance 3 
   

  
4

16 2
1

2
1 yx

PG


   

 
 
 
 iii) The perpendicular from the centre O to the tangent at P meets the tangent at K. 2 
  Show that PG.OK is equal to the square of the length of the semi minor axis. 
 
 

x

y

P(x1 ,  y1)

K

GO
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Question 14 (15 marks) – Start a new page Marks 
 
a)  AB is a tangent to a circle centred at O and AB=BD.     3 
 
 
 
 
 
  
 
 
 
 
      Prove that ∠ܤܱܥ ൌ 90° 
 
 

b) The line through O perpendicular to the tangent at P 







p

c
cp,  on the rectangular 

 hyperbola xy  =  c2 meets the tangent at N 

 
 

 i) Show that the coordinates of N are 







 4

3

4 1

2
,

1

2

p

cp

p

cp
 3 

 
 ii) Find, in fully simplified form, the equation of the locus of N. 2 
 
 
c) If P(x) is divided by (x – a)(x – b) a reminder of R(x) is obtained. 3 
 Show that the remainder is given by 

         
ba

abPbPa
x

ba

bPaP
xR















  

 
d) The points P, Q and R represent three different non zero complex numbers, p, q and r        4 
 respectively.  

 
Show that these points must satisfy the condition ݍଶ ൅ ଶݎ ൅ ଶ݌2 ൌ 2ሺݍ݌ ൅   ሻ in orderݎ݌
that ∆PQR forms a right angled isosceles triangle with PQ=PR. 

 
 

End of Paper 

O

P


 cp ,  c

p 



N

x

y

B

D
C

A O
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STANDARD INTEGRALS 
 

   dxx n   ,
1

1 1


 nx

n
 ;1n  ,0x  if 0n  

 

   dx
x

1
  ,ln x  0x  

 

   dxe ax   ,
1 axe
a

  0a  

 

   axdxcos   ,sin
1

ax
a

  0a  

 

   axdxsin   ,cos
1

ax
a

  0a  

 

   axdx2sec   ,tan
1

ax
a

  0a  

 

   axdxax tansec  ,sec
1

ax
a

  0a  

 

   
dx

xa 22

1
 ,tan

1 1

a

x

a
  0a  

 

  


dx
xa 22

1
 ,sin 1

a

x ,0a  axa   

 

  


dx
ax 22

1
 ),ln( 22 axx   0 ax  

 

  


dx
ax 22

1
 )ln( 22 axx   

 
NOTE: ,logln xx e  0x  
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