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    Section I 

 

10 marks 

 

 Attempt Questions 1-10 

 Allow about 15 minutes for this section 

 

    Section II 

 

90 marks 

 

 Attempt Questions  11 - 16 

 Allow about 2 hours 45 minutes for this 

section 

 



 2  

 

Section I 10 marks 

 Attempt Questions 1 – 10 

 Allow about 15 minutes for this section 

 Shade the correct response on the multiple-choice answer sheet for Questions 1 – 10 

 Each question is worth 1 mark  

 

1 If w = 2cis
p

3
 and z = 4cis

p

3
, what is the value of wz? 

      (A)  -4(1+ i 3) 

      (B)  -4(1- i 3) 

      (C)   4(1+ i 3)  

      (D)   -4( 3 + i) 

 

2 The polynomial P(x) = 2x3 + 5x2 + 6x + 2  has factors 2x +1 and x +1- i . What is 

the third factor of P(x)?  

 

      (A)  2x -1 

 

      (B)  x -1+ i  
 

      (C)  x +1+ i  
 

      (D) x -1- i  
 

 

3     Let    and  .   

       What is the value of   ? 

 

       (A)        

       (B)     

       (C)   
 

       (D)    
 

 

z = 4+ i w = 3-2i

z w

10-11i

10+11i

14-11i

14+11i



 3  

 

 

4 Which of the following is an expression for cot xdx ò ? 

 

     (A)  ln(tan x) + c   

 

     (B)   ln(cos x) + c   

 

     (C)  ln(sin x) + c 

 

     (D)   ln(cot x) + c  

 

 

 

5 The region bounded by the lines 1x  , 1y  , 1y    and by the curve 
2x y  . The 

region is rotated through 360º about the line 2x   to form a solid. What is the correct 

expression for the volume of this solid? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (A)  
1

4 2

1
4 3V y y dy


    

 (B)  
1

4 2

1
4 3V y y dy


    

 (C)  
1

4 2

1
4 4V y y dy


    

 (D)  
1

4 2

1
4 4V y y dy


    



 4  

 

6     The polynomial 5 4 3 2( ) 3 4 4 3 1P x x x x x x       has 1x   as a root of multiplicity 3 and 

x i  as a root. Which of the following expressions is a factorised form of ( )P x  over the 

complex numbers? 

       (A)   3( ) ( 1) ( 1)( 1)P x x x x     

 

       (B)   3( ) ( 1) ( 1)( 1)P x x x x     

 

       (C)   3( ) ( 1) ( )( )P x x x i x i     

 

       (D)   3( ) ( 1) ( )( )P x x x i x i     

 

 

7 If 
2 1( ) 2 cos 2f x x x , then '( )f x    

 

 (A) 
2

8

1 2

x

x




 

 (B) 
2

8

1 4

x

x




 

 (C) 
2

1

2

4
4 cos 2

1 2

x
x x

x





 

 (D) 
2

1

2

4
4 cos 2

1 4

x
x x

x

 


 

 

 

8 Which of the following is an expression for  
dx

e

e
x

x

21
? 

 

 

(A) 
1tanx xe e c   

 

(B) 
1 2tanx xe e c   

 

(C) 
1tan xe c   

 

 (D) 
1 2tan xe c   

 

 

 



 5  

 

9 The polynomial equation 
3 23 2 0x x x     has roots ,   and    .  

Which of the following polynomial equations have roots 2    , 2     and 

2    ? 

 

(A)  
3 212 44 49 0x x x      

 

(B)  
3 26 44 49 0x x x      

 

(C)  
3 23 36 5 0x x x      

 

(D)  
3 26 36 5 0x x x     

 

10                          

  

            

 

 

 

 

 

 

 

 

 

           The diagram shows the locus of points   in the complex number plane such that 
         

           
arg( 3) arg( 1)

3
z z


   

 
. This locus forms part of a circle. The angle between the  

           lines from -1 to z and from 3 to z is 
3


as shown. The coordinates of the centre of the  

           circle are?  

 

           (A)                                   

 

           (B)   

 
 

           (C)      

 

           (D)                                    

 

End of Section I 

Section II commences on the next page
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 6  

 

Section II 90 marks 

 Attempt Questions 11 – 16  

 Allow about 2 hours and 45 minutes for this section 

 Answer each question in a SEPARATE writing booklet or answer sheet. Extra writing 

booklets are available. 

 In Questions 11 – 16, your responses should include all relevant mathematical reasoning 

and/or calculations. 

 

 

Question 11 (15 marks) Use a SEPARATE writing booklet.  

 

(a) The graph for ( )y f x   is shown below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 On the separate answer sheet provided at the end of the question paper,  

 sketch the graphs of the following: 

 

 (i)   
2 ( )y f x          2 

 

 (ii) ( )y f x          2 

 

 (iii) ( )y f x          2 

 

 

Question 11 continues on the next page 
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Question 11 continued 

 

 

(b) If 2z i  , 

 

 

 (i) Find 
1

z
 in the form a bi .       1 

 

 

 (ii) Find the real numbers p and q such that 1
q

pz
z

  .    2 

 

 

 

 

(c) Use De Moivre’s theorem to evaluate     77
11 ii  .    3 

 

 

 

 

 

(d) If 2 2z i   , find the maximum and the minimum values of z .  3 

 

 

 

 

 

 

 

 

End of Question 11 

 

Question 12 commences on the next page 

 

 

 

 



 8  

 

Question 12 (15 marks) Use a SEPARATE writing booklet. 

 

 

(a) Sketch the locus of z for each of the following: 

 

(i) 2( ) 5 ( ) 20z z i z z           2 

 

(ii) 
1

arg
4 2z

  
  

 
        2 

 

 

 

 

(b) If 2,,1   are the three cube roots of 1, evaluate  

 

(i)  91           3 

 

(ii) 
2

2 11
1


  .        2 

 

 

 

 

(c) (i) If k is real, over , explain why 
5 0x k   must have one real root,  

but
6 0x k   need not have any real roots.     2 

 

 

(ii) Find the roots of 
6 1 0x   over        2 

 

 

(iii) Factorise 
6 1x   over the real numbers.     2 

 

 

 

 

 

 

 

 

End of Question 12 

 

Question 13 commences on the next page 

 

  



 9  

 

Question 13 (15 marks) Use a SEPARATE writing booklet. 

 

 

(a) Find   2sin( 3)x x dx   
   

      2 

 

(b) Using integration by parts, evaluate 

1

2
1

0

cos x dx

           3 

 

 

(c) Using the substitution 
2 1xu e  , find   

2

1

x

x

e
dx

e     4 

 

 

(d) Find  24 1

dx

x              3 

 

 

(e) Evaluate   

4 2

3

4

2

x x
dx

x

 

            3 

 

 

 

 

 

 

 

End of Question 13 

 

Question 14 commences on the next page 

 

  



 10  

 

Question 14 (15 marks) Use a SEPARATE writing booklet. 

 

 

(a) The curves y = k – x2   and  
1

y
x

  intersect at the points P, Q and R where  

x = α,  β and    respectively. 

 

 

(i) Find the value of     .       2 

 

 

(ii) Show that the monic cubic equation with roots 2 2 2, and    is             3

  3 2 22 1 0x kx k x           

 

 

(iii) Hence or otherwise find the monic cubic equation in terms of  k,   3 

  with roots 
2 2 2

1 1 1
, and

  
.       

 

 

 

 

(b) (i) Calculate 
22

2
lim

4x

x

x

 
 

 
       1

 (ii) Sketch the graph of 
2

2

4

x
y

x





.   indicating any special features.  2 

 

 

(c) A solid has as its base as the parabola
2y x in the XY plane with 0 9y  . 

Cross sections taken perpendicular to the Y axis are squares.  

 Determine the volume of this solid.       4 

 

 

 

 

End of Question 14 

 

Question 15 commences on the next page 
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Question 15 (15 marks) Use a SEPARATE writing booklet. 

 

 

(a) For the curve 
1cos ( )xy e   

 

(i) State the domain of the function.         1 

 

(ii) Find any intercepts, equations of vertical tangents and asymptotes.     2 

 

(iii) Sketch the graph showing the above features.       1 

 

(iv) State the range of 
1cos ( )xy e .         1  

 

 

 

(b)  

 

 

 

  

 

 

 

 

 

 

 

In the diagram, OABC  is a parallelogram with 
1

2
OA OC .  

The point A  represents the complex number 
1 3

2 2
i  .       

If 60AOC   , what complex number does C  represent? 

Give your answer in the form x yi .       3 

 

 

 

(c) (i) Simplify cos(A B) cos(A B)   .       1 

 

 (ii) Hence find sin6 sin 2 .x x dx       2 

 

Question 15 continues on the next page 
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Question 15 continued 

 

(d) A solid is formed by rotating the region enclosed by the parabola 
2 4y ax ,  

its vertex (0,0) and the line x a , about the x axis as shown in the diagram. 

 

 

 

By using the method of cylindrical shells, prove that the volume of the solid             4 

formed is given by 
32V a  cubic units.  

 

 

 

 

 

 

 

End of Question 15 

 

Question 16 commences on the next page 
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Question 16 (15 marks) Use a SEPARATE writing booklet. 

 

 

(a) Find the solution to the equation 1 1 1 1
tan (4 ) tan (3 ) tan .

7
x x    
   

 
   3 

 

 

(b) (i) Let   cosn

nI x dx           4 

  Prove that
 

1

2

1 1
sin cos .n

n n

n
I x x I

n n





 
   

 
 

 (ii) Hence or otherwise evaluate   
2

4

0

cos .x dx



       4 

 

 

 

(c) A circle has two chords AB and MN intersecting internally at F.  

 Perpendiculars are drawn to these chords at A and at N intersecting  

 externally at K.  KF produced meets MB at T as shown in the diagram below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copy or trace this diagram into your writing booklet. 

 

Prove, with reasons, that KT is perpendicular to MB. (Hint: Join AN).  4 

 
  

 

End of Section II 

End of Examination 

  



 14  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Blank page 
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Blank page 
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