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Section I 
10 marks 
Attempt Questions 1 to 10 
Allow about 15 minutes for this section 
 
Answer using multiple-choice answer sheet for questions 1 to 10 (Detach from paper) 
 
1. 
 
 
 
 
 
 
 
 
 
 
 
 
2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The reciprocal of  4 + 3$	is 
 

(A)  &
'(
+ )

'(
$ 

 
(B)  &

(
+ )

(
$ 

 
(C)  &

'(
− )

'(
$ 

 
(D)  − &

'(
+ )

'(
$ 

 
 
Z satisfies arg ./01

/02
3 = −5

)
, The locus of P representing Z in the Argand diagram is  

 
(A)       (B) 

 

                                                                       
 
      (C)                                                  (D) 
 

                                                        
 
  
 
 
 
 
 

(C) 
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3. 
 
 
 
 
 
 
 
 
 
 
 
 
4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Given that 6(8) = 8& − 58' + 128 + 28 has an integer that is a double root. 6(8) is 
expressed in terms of real factors as: 
 
      (A)       (8 + 2)'(8' − 48 + 7)  

 
(B)       (8 + 2)'(8' + 48 + 7)  

 
(C)      (8 − 2)'(8' + 48 + 7) 

 
(D)      (8 − 1)'(8' + 48 + 28)  

 
 

 
The graph of the function ? = @(8) is shown. 
                                    

                                                   
 

                                                    
 
 
Which equation best represents the second graph? 
 

(A)    ?' = |@(8)| 
 
(B)    ?' = @(8) 

 
(C)    ? = B@(8) 

 
(D)    ?' = @|8| 
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5. 
 
 
 
 
 
 
 
 
 
6. 
 
 
 
 
 
 
 
 
 
7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What is the eccentricity of the ellipse 168' + 25?' = 400 
 

(A)  0.25 
 

(B)  0.36 
 
(C)  0.6 
 
(D)  0.75 

 
 
The equation of a conic with eccentricity √2 and asymptotes ? = ±8 is: 
 

 (A) 8? =2 
 
(B) 8' − ?' = 4 
 

 (C) 8? = 1 
 

 (D)      G
H

&
− IH

1
= 1 

 
 
A 200 g mass is swung in a horizontal circle. It completes 5 revolutions in 3 seconds. The 
circle has a 2 metre diameter.  
Which of the following forces is closest to that required to keep the 200g mass moving in this 
circle? 
 

 (A) O.5 N 
 
(B)       2.5 N 
 
(C)       10 N 
 
(D)       20 N 
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8. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The	volume	of	the	solid	generated	when	the	area	bounded	by	 ? = 2	[\]	 the curve    
8' = 8? is rotated about the line ? = 2 using the method of slicing (and taking slices 
perpendicular to the x-axis) is given by: 
 
 

                           
 

A) ^ = _ ∫ (4	 −&
a& 	G

b

c&
)]8 

 
B) ^ = _ ∫ (4	 −'

a' 	G
b

c&
)]8 

 
C) ^ = _ ∫ (2	 −&

a& 	G
H

d
)']8 

 
D) ^ = _ ∫ (2	 −'

a' 	G
H

d
)']8 

	
 

 
 

 
Using the recurrence relation ef = ∫ g[\f 8	]8 = hifjklG

fa1
	−	efa', 

 
∫ g[\c 8	]8  is equivalent to: 
 

A) hif
bG
&

− hifHG
'

+ 8 + m 
 

B) hif
bG
&

− hifHG
'

+ 8 + m 
 

C) hif
nG
c

− hifbG
&

+ hifHG
'

+ m 
 

D) hif
oG
(

− hifpG
)

+ g[\	8	 − 8 + m 
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10. 
 
 
 
 
 
 
 
 

 
   
 

A) mqr	2s + $r$\	2s 
 

B) mqr	6s + $r$\6s 
 

C) mqr	2s	 − 	$r$\2s 
 

D) mqr	6s	 − 	$r$\6s 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

simplifies to:	
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Question 11 (15 marks) Use a NEW Writing Booklet. 

 
(a) 
 
 
 
 
 
 
(b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c) 
 

 

(i) Write 2 + 2$	in	the	form		t(mqrs + $r$\s). 

 

(ii) Hence, or otherwise, find (2 + 2$)( in the form [ + $u, where [	and	u are 
integers. 

 
 

The diagram below shows the graph of ? = @(8).	 

The line ? = −2	is an asymptote. 

                                                                 

Draw separate one-third page sketches of the following. 

 
(i) ? = 1

x(G)
 

 
	

(ii) |?|=@(|8|) 
 

 
	

(iii) ? = lny@(8)z 
 

 
(i) Express )

(G01)(GH0')
	in the form  i

G01
+ {G0|

GH0'
, where [, u	and	m are 

constants. 

 

}
3

(8 + 1)(8' + 2)
	]8 

 

END OF Q11 

	

2	

	

	

2	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

2	

	

2	

	

	

2	

	

	

2	

	

	

3	
  (ii)  Hence find	
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Question 12 (15 marks) Use a NEW Writing Booklet. 
 
(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6([	mqrs, ur$\	s)	and	~([	mqr�, ur$\�)	are	two	points	on	the	ellipse	G
H

iH
	+ IH

{H
= 1.	

PQ	is	a	focal	chord	passing	through	the	focus	ÄÅ(−[Ç, 0).	The	tangents	to	the	
ellipse	at	P	and	Q	meet	at	T.		
M,	N	and	R	are	the	feet	of	the	perpendiculars	from	T	to	SP,	SQ	and	PQ	
respectively.		

It	is	given	that	ÉÑ = {(10Ö|Üáà)
Ö	á2fà

,	where	Ç	is	the	eccentricity	of	the	ellipse.	(You	do	
NOT	need	to	prove	this)	
	
	

	
	
	
	

(i) Write	down	the	x-coordinate	of	T	
	

(ii) Show	that	the	y-coordinate	of	T	is		
{(Ö0|Üáà)
Öá2fà

	

	
(iii) Show	that	the	equation	of	SP	is	

	
	(ur$\s)8 + [(Ç − mqrs)?	 − 	[uÇr$\s = 0	
	

	
(iv) Find	the	length	of	TM	

	
(v) Hence	deduce	that	SM,	PQ	and	SN	are	tangents	to	a	circle	with	its	

centre	at	T.	
	
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
1 
 
 
2 
 
 
 
3 
 
 
2 
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(b) 
 
 
 
 
 
 
 
 
 
(c) 

 
If â = mqrs + $r$\s then using De Moivre’s theorem it can be  
 
shown that:    âf + 1

/j		
= 2mqr(\s)	and âf − 1

/j		
= 2$r$\(\s). 

 
    Prove that mqrcs − r$\cs = 1

1c
(mqr	6s + 15mqr2s) 

 
 
 
 

(i) ä$\]	 ã
ãG
.åf	G

G
3 

   
   

(ii) Hence evaluate  ∫ 1aåf	G
GåfG

	]8. 
 
 
 
 
 
 

END OF Q12 
 

 
 
3 
 
 
 
 
 
 
 
 
 
1 
 
 
2 
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Question 13 (15 marks) Use A NEW Writing Booklet. 

(a) 
 
 
 
 
 
 
 
 
 
 
 
(b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i)     Show that  cos 2s = 1ahH

10hH
				where				g = tan s 

 

(iii) Hence or otherwise, evaluate  
 

                           
 

 

                             
 

The points é	and	è represent the complex numbers â1 = 1 + $ and â) = 7 + 3$. 

Find the complex number â' represented by ê such that ∆éêè	is isosceles and right 
angled at ê. 

 

 

 

 

 

 

 

 

 

 

 

2 
 
 
 
3 
 
 
 
 
 
 
2 
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(c) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(d) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A particle 6 of mass í spins with angular velocity ì in a circle of radius t, and is 
suspended by two light inextensible strings making angles from the vertical of 
�	and	î, where 0 < � < î < 5

'
. Let A be the point from which the top string is 

suspended from, and let B (directly below A) be the point where the bottom string is 
attached. 
 

    
 
The string AP and BP experiences tensions of É1	[\]	É' respectively. 
 

a) Draw all the forces acting on 6 
 

b) Prove that if É1 > É', then				ì' < ó
ò
.á2fô0á2fö
|Üáôa|Üáö

3													

	

Two circles è1and è' meet at 6	and	Ä. Point é and Ñ lie on è1 and point ê	and	~ lie 
on è'. éê	passes through Ä and éÑ produced meets ê~ produced at è, as shown in 
the diagram. 

                  
(i) Prove that       6Ñé = 						6~ê.  

 
(ii) Prove that the points 6, Ñ, ~ and è are concyclic. 

END OF Q13 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 
 
3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 
2 
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Question 14 (15 marks) Use a NEW Writing Booklet. 
 
(a) 
 
 
 
(b) 
 
 
 
 
 
 
 
 
 
(c) 
 
 
 
 
 
 
 
 
 
 
 
(d) 

Sketch the curve ? = (8 − 2)(6 − 8) for 8 ≥ 0	and find its turning point. 
 
 
 
The region bounded by the curve y = (x − 2)(6 − x) in the first quadrant and the 
 x-axis is rotated about the y-axis to form a solid. When the region is rotated, the 
horizontal line segment at height y sweeps out an annulus. 
 

(i) Show that the area of the annulus at height y is given by 16πB4 − y. 
 

(ii) Find the volume of the solid. 
 

 
 

(i) Given ef = ∫ 8f)
û √9 − 8']8, where \ > 1, prove that  

 
  ef =

†(fa1)
f0'

efa'  
 
 

(ii) Hence evaluate ∫ 8()
û √9 − 8']8 

 
 
 
 
A hole of radius 1 unit is bored through the centre, parallel to the major axis of the 
ellipsoid (football shaped) whose cross section is G

H

'(
+ IH

1c
= 1. Find the volume of the 

remaining solid.	
	

	
	

	
	
	
	
	

 
END OF Q14 

2 
 
 
 
 
 
 
 
3 
 
2 
 
 
 
3 
 
 
 
 
 
 
2 
 
 
 
 
3 



–	14	–	

 
Question 15 (15 marks) Use a NEW Writing Booklet. 
 
(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c)  

Consider the function @(8) = ÇG − ÇaG. 

(i) Show that @(8) is increasing for all values of 8. 

 

(ii) Show that the inverse function is given by 
 

  @a1(8) = logÖ °
G0√GH0&

'
¢  

 

(iii) Hence, or otherwise, solve ÇG − ÇaG = 5. Give your answer correct to 2 
decimal places. 

 

 

6(8) = 28) − é8 − 2 = 0 has  roots �, î, and	£. 

 

(i) Show that �' + î' + £' = é 

 

(ii) Show that ö
§
+ §

ö
= é� − �) 

 
(iii) Find the polynomial with the three roots  

î
£
+
£
î
,

î
�
+
�
î
			[\]			

£
�
+
�
£

 

																				(YOU	MAY	LEAVE	YOUR	ANSWER	IN	UNEXPANDED	FORM)	

 
 
A particle of mass í kg falls from rest in a medium where the resistance to motion is 
í•¶ when the particle has velocity ¶	íra1. 
 

(i) Show that the equation of motion of the particle is 8̈ = •(^ − ¶) where 
^	íra1 is the terminal velocity of the particle in this medium, and 8 
metres is the distance fallen in g seconds. 

 
(ii) Find the time É seconds taken for the particle to attain 50% of its terminal 

velocity, and 
 

(iii) Find the distance fallen in terms of g, ¶	and	•. 
 

END OF Q15 

 
1 
 
 
2 
 
 
 
 
 
1 
 
 
 
 

 
1 
 
 
2 
 
 
2 
 
 
 
 
 
 
 
 
 
 
1 
 

 
3 
 

 
2 
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Question 16 (15 marks) Use a NEW Writing Booklet. 
 
(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) 
 
 
 
 
 
 
 
 
 
 
 
(c) 

 (i)  In an Argand diagram points A, B, C, U, V and W represent complex numbers  
       a, b, c, u, v and w respectively.  
 
       Prove that, if the triangles ABC and UVW  are directly similar, then 
                        [® + u© + m¶ = [¶ + u® + m©. 
 
       (Directly similar means that if you go around the triangle in order A, B C and  
         U, V, W then you go around both triangles in the same sense). 
 

                   
 

(ii) Show that the triangle ABC is equilateral if and only if  
 
      [' + u' + m' = um + m[ + [u. 

 
 
(i)  Sketch a third of a page sized graph of ? = √8 and indicate on your graph, the 
region represented by the series  

 
            √1	+	√2	+ √3	+	− − − − −−−−−−+√\. 
 
 

 (ii)  Hence show that 				√1 	+	√2	+ √3	+	− − − − +√\ > 'f√f
)

  
 
 
(iii)  Hence show that (4\ + 3)√\ < (4\ + 1)√\ + 1. 
 
 
 
Find the number of different arrangements of the letters  

        In the word ‘PERSEVERE’ if: 
 
(i) No 2 ‘E” are together 

 
(ii) Each arrangement must start and end with either ‘S’ or ‘P’ with none 

of the E’s together. 
 

 

3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 
 
 
 
 
 
 
1 
 
 
 
2 
 
 
2 
 
 
 
 
 
 
2 
 
2 

 
End of Examination 

 












































