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 Reading time – 5 minutes 
 Working time – 3 hours 
 Write using black or blue pen 
 NESA approved calculators for this 
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 A Reference Sheet will be supplied 
 In Questions 11 – 16 show all necessary 

mathematical reasoning 
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12 HSC)) and your Class teacher on the 
question paper and on any answer sheets 
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must submit an answer sheet or writing 
booklet for that question clearly 
indicating N/A and your Student Number 
or Name. 
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Do NOT write solutions on this question 
paper. Any working on this question paper 
will NOT be marked. 
 
Date of examination: 
 
 Friday, 5 May 2017 
 
Total marks – 100 
 
    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. What is the indefinite integral for  2 2cos tanx x dx ? 

(A) 
1 1

sin 2 tan
4 2

x x x c    

(B) 
1 1

sin 2 tan
4 2

x x x c     

(C) 
1 1

sin 2 tan
4 2

x x x c    

(D) 
1 1

sin 2 tan
4 2

x x x c     

 

2. If 1i    and a  and b  are non-zero real numbers, which expression is  

   equivalent to 
1

?
a bi

  

(A) 
2 2

a bi

a b




 

(B) 
2 2

a bi

a b




 

(C) 
2 2

a bi

a b




 

(D) 
2 2

a bi

a b




 

 

3. How many solutions does the equation sec( ) cosec( )x x  have in the domain 

2 2 ?x      

(A) 1 

(B)    2   

(C) 3 

(D) 4 

 



 3  
 

 

      4. The graph of
2

1
( )f x

x mx n


 
, where m  and n  are real constants, has  

          no vertical asymptotes if  

(A) 2 4m n   

(B)    2 4m n    

(C) 2 4m n    

(D) 2 4m n    
 

      5. Given the curve ( )y f x  , the curve ( )y f x  is represented by  

(A)   A reflection of ( )y f x in the y-axis 

(B)   A reflection of ( )y f x in the x-axis 

(C) A reflection of ( )y f x for 0x   in the y-axis  

(D) A reflection of ( )y f x  for 0x   in the x-axis 

 

      6. Use implicit differentiation on the equation 3 2y x xy  , then 
dy

dx
 would equal 

(A) 
23 2y x

x


  

(B)    2

2

3

x y

y x




   

(C) 2

2

3

x y

y y




  

(D) 2

2

3

x

y y
  

 

     7. The solution to the equation 2z iz  ? 

(A) (0,0) and (0,1) 

(B)    (0,0) and (0,-1)  

(C) (0,0), (0,1), 
3 1

( , )
2 2

 and 
3 1

( , )
2 2


 

(D) (0,0), (0,-1), 
3 1

( , )
2 2

 and 
3 1

( , )
2 2


 

 

 



 4  
 

 

      8. The graph of ( )y f x is shown below. 

           

         Which of the following graphs best represent 2 ( )y f x  ? 

 

       

 

 

 



 5  
 

 

      9. If   is one of the complex roots of 3 1z  , what is the value of  

          2 4 8(1 )(1 )(1 )(1 )         

(A) 9 

(B)    6 

(C) 3 

(D) 0 
 

      10. For z a bi  . Let 
1

( 1 3 )
2

i    . 

            Which of the following is a correct expression for  , where a b   ? 

(A) 2( )a b ab    

(B)    2( ) 2a b ab   

(C) 2( )a b ab   

(D) 2( ) 2a b ab   

 

 

 

 

 

 

 

 

 
End of Section I 

Section II commences on the next page
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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.    Marks 

(a) Given 1 1 2Z i  , 2 2Z i  and 3 1 3Z i  . 

      Express the following in the form a bi  where a  and b  are real. 

      (i)   1 2Z Z           1  

      (ii)  
2

1

Z
           1  

      (iii) 3
3( )Z            2 

 

(b) (i)  Expand and simplify that sin( ) sin( ) 2sin cosA B A B A B       1 

      (ii) Hence, or otherwise, find sin3 cosx xdx      2 

 

(c) Write 2 12 48x x   as the product of two linear factors.    2 

 

(d) Graph the region in the Argand diagram which simultaneously satisfies  3 

      1 2z i    and Im 0z  . 

 

(e)  (i)  Express 1 3i   in Modulus-Argument form.    1 

      (ii) Hence evaluate 6( 1 3 )i          2 

 
 
 
 

End of Question 11 
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Question 12 (15 marks) Use a SEPARATE writing booklet.   Marks  
 

(a) Consider the function
2

( )
1

x
f x

x



. 

 
 
     (i)  Write down the domain of ( ).f x        1 
 
     (ii) Find 1( )f x , the inverse function of ( ).f x       3 
 
 
(b) The diagram shows the graph of the curve ( )y f x . The diagram is NOT to scale. 

          
 
       On separate diagrams, sketch the graphs of the curves listed below, showing clearly  
       intercepts on the coordinate axes and the equations of any asymptotes : 
 
       (i)   ( )y f x  .         1 

 
      (ii)   ( )y f x  .         1 

 

      (iii)  
1

( )
y

f x
  .         2 

 
      (iv)  (2 )y f x  .         1 
 
 
 
 
 
 
 
 

Question 12 continues on the next page 
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Question 12 continued        Marks 
= 
(c) Find the roots of 5 0z i   and sketch them on an argand diagram.  3 
 
 
(d) One root of the equation 3 2 0x ax bx c    is equal to the sum of the             3 
      other two roots. 
 
      Show that 3 4 8 0a ab c   . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Question 12 
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Question 13 (15 marks) Use a SEPARATE writing booklet.   Marks 
 

(a) Use the substitution 1u x   to evaluate
1

2

0

1x xdx .   3 

 

(b) Consider
2

( )
2

x
f x

x





 . Sketch the following graphs:  

      (i)   ( )y f x .         2 

      (ii)   2
( )y f x .         3 

      (iii) ( )y f x .         2 

      (iv)   ln f(x)y  .         2 

 

 

(c) Solve the equation 
1 1

1
1 1 2z i
 

 
.            3 

 

 
 

 
 
 
 
 
 
 
 
 

End of Question 13 
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Question 14 (15 marks) Use a SEPARATE writing booklet.   Marks 
 
(a) Two circles intersect at A and B. A line through A cuts the circles at M and N. 
     The tangents at M and N intersect at C. 

                                        
    (i)  Prove that .CMA CNA MBN           3 
 
    (ii) Prove M, C, N and B are concyclic points.     2 
 
 

(b) Consider the function ( ) 3f x x  . 
 
      (i)  Find the domain of ( ).f x         1 
 
      (ii) Show that ( )f x  is a decreasing function and deduce the range of ( ).f x      2 
 
 

(c) Simplify 
cos3 sin 3

cos2 sin 2

i

i

 
 



 .       2 

 
 
(d) (i) By letting z x iy  , find the locus of points in the complex plane which    2 

      satisfy 
1

Re(z ) 0.
z

    

 
      (ii) Sketch the locus.        1 
 
 

(e) If cos sinz i   , use de Moivre’s Theorem to show that 
1

2cos .n
n

z n
z

   2 

 
 

End of Question 14 
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Question 15 (15 marks) Use a SEPARATE writing booklet.   Marks  
 
(a) In the figure below, the points P, Q and A represent the complex numbers  
      1 2,Z Z and (1,0) respectively. Given OAP OQR   and AOP QOR   . 

 

            
     
      Explain why the point 3( )R Z is represented by the complex number 1 2.Z Z  3 

 
      You must support your answer with clear and complete mathematical reasons. 
 
 
(b) Find the equation of the tangent to the curve cos2 sin 1x y   at   3 

      the point .
6

x


   

 
 
    
 

 

 

 

 

 

 

 
Question 15 continues on the next page 
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Question 15 continued        Marks 

(c) In the following Argand diagram, P represents the point 6 + ai, and   3 

     O is the origin. 

                                      

     Find the complex number represented by the point B, given 90POB     

     and 2 3OB OP . 

 

(d) Sketch cos3y x  for .x           2 

 

(e) By applying de Moivre’s Theorem and by also expanding 4(cos sin )i  , 4 

     obtain an expression for cos4  in terms of cos .   

 

 

     

 

 

 

 
 
 
 
 
 
 

End of Question 15 
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Question 16 (15 marks) Use a SEPARATE writing booklet.   Marks  

 

(a) (i) Use the results 2 Re( )z z z   and 
2

z zz  for complex numbers z to 3 

           show that 
2 2 2

2 Re( )        . 

 

      (ii) The diagram below shows the angle   between the complex numbers  2 

             and  .  

                                      
 Prove that cos Re( ).      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 16 continues on the next page 
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Question 16 continued        Marks 

 

(b) Below is a graph of 
2 4

ln .
2

x x
y

  
   

 
The diagram is NOT to scale. 

 

                                
   

   (i) Show that the equation of the inverse function is given by .x xy e e    2 

 

   (ii) Hence, find the area of the shaded region above.    3 

 

 

(c) Two points P 1 1( , )x y  and Q 1 2( , )x a y lie on the parabola 2 4x ay . 

     

     (i) Show that the midpoint C, of PQ is given by :              2 

                    
2 2

1 1 12 2 2
( , )

2 8

x a x ax a

a

  
  

 
      (ii) Show that the locus of C is a parabola and state the vertex.   3 
 
 
 
   

End of Question 16 

End of Section II 

End of Examination 
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Suggested Solutions 

Section I 

1. C 2. B 3. D 4. D 5. C 6. B 7. D  8. B 9. A 10. C 

Question 7 
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Question 9  

 

Question 10 
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Section II 

Question 11 

(a)  

 

(b) 

 

(c) 

 



 5  
 

(d) 

 

(e) 

 

Question 12 

(a) 

 



 6  
 

(b) 

 

(c) 
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(d) 

 

Question 13 

(a) 

 



 8  
 

 

(b) 

 

 

 



 9  
 

 

(c) 

1 1
1

1 1 2
1 (1 2 )

1
1 5

1 1 2
1

1 5 5
1 4 2

1 5

z i
i

z
i

z
i

z

 
 


 



  







  

5 4 2
1

4 2 4 2
20 10

1
20

1 1
2

2

i
z

i i
i

z

i
z

i
z


  

 


 

  



  

Question 14 

(a) 

 

(b) 
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(c) 
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(d) 

 

(e) 

 

 

Question 15 

(a) 



 12  
 

 

(b) 

 

 

(c) 



 13  
 

 

(d) 
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(e) 

 

Question 16 

(a) 
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(b) 

 

(c) 
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