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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 sin yx e=  for 0 ,x π< <  what is dy
dx

 in terms of x ? 

 (A) tan x−   

 (B) cot x−  

 (C) cot x  

 (D) tan x  

 

 

2 If n is a non-negative integer, then 
1 1

0 0

(1 )n nx dx x dx= −⌠ ⌠
 
⌡ ⌡

 for 

 (A) n even, only 

 (B) n odd, only 

 (C) non-zero n, only 

 (D) all n 

 

 

3 If ( ) ( )d f x g x
dx

=  and 2( ) ( ),d g x f x
dx

= then 
2

3
2 ( )d f x

dx
=   

 (A) 2 6 3 66 ( ) ( )x f x x g x+   

 (B) 4 3 2 39 ( ) 3 ( )x g x x f x+   

 (C) 4 3 2 39 ( ) 3 ( )x f x x g x+   

 (D) 4 6 39 ( ) 6 ( )x f x xg x+   
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4 If 2 cos ( ) 2 sin ,x x dx f x x x dx= −⌠ ⌠
 
⌡ ⌡

 then ( )f x =   

 (A) 2sin 2 cosx x x c+ +   

 (B) 2 sinx x c+   

 (C) 22 cos sinx x x x c− +   

 (D) 4cos 2 sinx x x c− +   

 

 
 

5 Evaluate 
2

20

1 cos (2 )lim
4x

x
x→

− . 

 (A) 0 

 (B) 1 

 (C) 2 

 (D) 4 

 
 

 

6 
3 2

1

2 4
1

x x dx
x
− +

=
+

⌠

⌡

  

 (A) 2 7ln 2− +   

 (B) ln 2   

(C) 7 ln 2  

 (D) 2 7ln 2+   

 

 

 

Question 7 commences on the next page 
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7 Find .
( 1)( 3)

dx
x x− +

⌠

⌡

  

 (A) 1 1ln
4 3

x c
x
−

+
+

  

 (B) 1 3ln
4 1

x c
x
+

+
−

 

 (C) 1 ln ( 1)( 3)
2

x x c− + +  

 (D) ln ( 1)( 3)x x c− + +  

 

8 Which pair of equations give the directrices of the hyperbola defined parametrically by
 5sec , 2 tan ?x yθ θ= =   

 (A) 1
29

x = ±   

 (B) 25
29

x = ±  

 (C) 2
5

y x= ±  

 (D) 5
2

y x= ±  

 

9 Let z represent a complex number with arg
3

z π
= −  and 2z = . The argument and 

modulus of the complex number 2i
z

 respectively are  

 (A)  5 1,
6 2
π

−  

 (B) 1,
6 2
π

−  

 (C) , 1
6
π  

 (D)  5 , 1
6
π  
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10  

 

 

 

 

 

 
The diagram above represents the graph of ( ).y f x=   

Which diagram below best represents the graph of 1 ?
(2 )

y
f x

=   

(A) (B) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(C) (D) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
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. 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) Let 5 5z i= +  and 2w i= + .  
   
 Find:  
   
 (i) 2 3z w+  ; 2 
   
 (ii) ( 1);z w −   2 
   
 

(iii) ,z
w

  2 

   
 (iv) arg arg .z z−   1 
   
   
   

(b) Using De Moivre’s theorem, simplify the expression 
6

4
(1 3 ) .

(1 )
i

i
+
−

  3 

   
   
   
(c) If ω  is the complex cube root of unity, evaluate 2 2(1 3 )(1 8 ).ω ω ω ω− + + −   2 
   
   
   
(d) Sketch in the Argand plane the region satisfying the following pair of inequalities 

simultaneously. 
3 

   
 

 
| 1 2 | 2

arg
4 2

z i

zπ π
− − ≤




< ≤

  
 

   
 End of Question 11  
   
 Please turn over  
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Question 12 (15 marks)  Use a SEPARATE writing booklet  
 

(a) Using De Moivre’s theorem or otherwise, find all six roots of the equation 
6 64.z = −   

3 

   
   
   
   

(b) Evaluate 
2 3

0

sin .x dx
π

⌠

⌡

  3 

   
   
   
   
(c) (i) Find real constants A, B and C such that  3 
   
 

  
2

3 2 2
1 .

3 3
x x A B C
x x x x x
+ +

≡ + +
+ +

  
 

   

 (ii) Hence, find 
2

3 2
1 .

3
x x dx
x x
+ +
+

⌠

⌡

  2 

   
   
   
   
(d) (i) Express 2 1x x+ +  in the form 2( ) ,x b c+ +  where b and c are real numbers.  1 
   
 (ii) Hence, by using your result in (i) and the table of standard integrals or 

 otherwise, find: 
1 

   
   2

1
1

dx
x x+ +

⌠
⌡

  

   
 

(iii) Find 
2 sin

dx
x+

⌠
⌡

 using the substitution tan .
2
xt =   

2 

   
   
   
 End of Question 12  
   
 Please turn over  
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Question 13 (15 marks)  Use a SEPARATE writing booklet  

(a) The variable point , cP ct
t

 
 
 

 lies on the hyperbola 2.xy c=   
 

 (i) Prove that the equation of the tangent to the hyperbola at P is given by: 2 
  2 2x yt ct+ =   
   
 The perpendicular (from the origin O) meets the tangent at P, at the point N.  
   
 

(ii) Prove that the coordinates of N are given by 
3

4 4
2 2, .

1 1
ct ct
t t

 
 + + 

  2 

   

 
(iii) Prove that the locus of N as P moves on the hyperbola is the curve defined 
 by 2 2 2 2( ) 4 .x y c xy+ =  

3 

   
(b)   
  
  
  
  
  
  
  
  
  
  
  
  
  
  
   
   
 In the diagram, ABCD is a cyclic quadrilateral. P is a point on the circle through A, 

B, C and D. PQ, PR, PS  and  PT are the perpendiculars from P to AD produced, BC 
produced, CD and AB respectively.  Copy this diagram into your writing booklet. 

 

   
 (i) Explain why SPRC and AQPT are cyclic quadrilaterals. 2 
   
 (ii) Hence show that  and .SPR QPT PRS PTQ∠ = ∠ ∠ = ∠   2 
   
 (iii) Prove that ||| .SPR QPT∆ ∆   2 
   
 (iv) Hence show that:  
  (α) ;PS PT PQ PR× = ×   1 
 

 (β) 
2

2 .PS PR SR
PQ PT QT

×
=

×
  1 

  
End of Question 13 

 

  
Please turn over 
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Question 14 (15 marks)  Use a SEPARATE writing booklet  
 

(a) The diagram below represents the graph (not to scale) of ( ) cosf x x=  in the interval 
.xπ π− ≤ ≤   

 

   
  
  
  
  
  
  
  
  
  
  
  
   
 On separate, one-third page number planes, sketch the graphs of the following:  
   
 (i) 2( )y f x=   2 
   
 

(ii) 1

2

y
f x π

=
 − 
 

  
2 

   
 (iii) 3 ( )y f x=   2 
   
 (iv)  ln ( )y f x=  2 
   
 (v) ( | |)y f x=   2 

   
   
   
   
(b) A locus definition of an ellipse is given by ' 2PS PS a+ = , where P is a variable 

point (x, y) on the ellipse and S and 'S  represent the foci of the ellipse and | a | is the 
length of its semi-major axis. Suppose P is represented by the complex variable
z x yi= + , where x and y are real numbers.  

5 

   
 Using the above statement or otherwise, find the eccentricity and the Cartesian 

equation of the ellipse determined by  
 

   
  | 1 | | 1 | 6z z− + + = .  
  

(Leave your answer in the Standard form) 
 

    
 End of Question 14  
   
 Please turn over  
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Question 15 (15 marks)  Use a SEPARATE writing booklet  
 

(a) If  z  is a complex number so that | z | = 3  and  arg
6

z π
= , mark clearly on the   

 same Argand diagram the points represented by the following complex numbers:  
   
 (i) ;z   1 
   
 25(ii) ;i z−  1 
   
 (iii) ;zz  1 
   
 2(iv) ; andz z+  1 
   
 2(v) .z z−  1 
   
   
   
   
(b) Sketch the locus in the Argand plane of the variable point z, where  z x yi= +  such 

that | 1 | Re( )z z− = and state the locus of z in Cartesian form. 
2 

   
   
   

(c) For the hyperbola Η:  
2 2

1,
4 12
y x

− =  
 

   
 (α) Find:   
   
  (i) its eccentricity; 1 
   
 (ii) the coordinates of its foci;  1 
   
 (iii) the equations of its directrices; 1 
   
 (iv) the equations of its asymptotes. 1 
   
 (β) Sketch the graph of  Η, showing the features above including its vertices. 2 
   
   
   

(d) Find 

12

2
1

.
xe dx

x
⌠

⌡

  2 

   
 End of Question 15  
   
 Please turn over  
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Question 16 (15 marks)  Use a SEPARATE writing booklet  
 

(a) The points P and Q with respective parameters θ  and 
2
πθ +  both lie on the ellipse  

 

 
Ε: 

2 2

2 2 1.x y
a b

+ =   
 

   
 (i) Show that Q has coordinates ( sin , cos ).a bθ θ−   2 
   
 (ii) If O is the centre of the ellipse Ε prove that 2 2 2 2.OP OQ a b+ = +   1 
   
 

(iii) Show that the midpoint M of PQ lies on the ellipse 
2 2

2 2
1 .
2

x y
a b

+ =  1 

   
 (iv) State the equation, in parametric form, of the tangent at P on Ε.  1 
    
 (v) Determine the point of intersection T of the tangent at P and Q to Ε. 2 
   
 

(vi) Show that T lies on the ellipse 
2 2

2 2 2.x y
a b

+ =  
1 

   
   
   
   
(b) The sum of the first k positive integers can be written as 3 
   
 

 ( 1)1 2 3 ... .
2

k kk +
+ + + + =   

 

   
 Given that n is a positive integer prove that the sum of the integers between 1 and 

15n inclusive which are not divisible by 3 or 5 is 260 .n   
 

   
   
   
   

(c) (i) If sin( ) sin( )x k xθ θ− = + , show that ( 1)tan tan .
1

kx
k

θ− +
=

−
  2 

   

 (ii) Hence, for 1
2

k =  and 210θ = °  solve for x in the interval 0 360 .x° ≤ ≤ °   2 

 

 
End of Question 16 

End of paper 
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STANDARD INTEGRALS 
 

( )

( )

0,logln

ln1

0,ln1

,0,sin1

0,tan11

0,sec1tansec

0,tan1sec

0,cos1sin

0,sin1cos

0,1

0,ln1

0 if,0;1,
1

1

22

22

22

22

1

22

1
22

2

1

>=

++⌡
⌠ =

+

>>−+⌡
⌠ =

−

<<−>⌡
⌠ =

−

≠⌡
⌠ =

+

≠⌡
⌠ =

≠⌡
⌠ =

≠⌡
⌠ −=

≠⌡
⌠ =

≠⌡
⌠ =

>⌡
⌠ =

<≠−≠⌡
⌠

+
=

−

−

+

xxxNote

axxdx
ax

axaxxdx
ax

axaa
a
xdx

xa

a
a
x

a
dx

xa

aax
a

dxaxax

aax
a

dxax

aax
a

dxax

aax
a

dxax

ae
a

dxe

xxdx
x

nxnx
n

dxx

e

axax

nn
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