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Section I - 10 marks 
Allow about 15 minutes for this section 
Use the multiple choice answer sheet for question 1-10 

1. Which	of	the	following	is	equal	to	cos ?
	

A 		 	 		

B 		sin cos 	 	

C 		2 cos 1	 		

D 		2 cos 1	

		

2. In	Cartesian	form	2 cos sin is

A 		
√ √

	 		

B 		 	 	

C 		 √2 1 	 		

D 		√2 1 	

	

3 Using	an	appropriate	substitution		
	

sec
1 tan

		is	equivalent	to:	

	
	

A
1

																						

	 B
1

																			

C
1

																				

	 D 	 	
1

	

	

 



 

4. 

5. 

6. 

Which	o

	
A 		
	
B 		
	
C 		
	
D 		
	
	

Using	im

A 		

B 		

C 		

D 		

	
		

A	satelli
makes	1
	
A 		π		

B 	

C 		120

D 		120
	
	

of	the	follow

2 ̅ 2

2 ̅ 2

2 ̅ 2

2 ̅ 2

mplicit	diffe

	

	

	

	

ite	in	a	circ
12	revoluti

			

000 	

000 	

wing	is	the

4			

4		

2 4	

4	

erentiation

		

	

		

cular	orbit	a
ons	per	da

		

	

		

equation	o

n	on	the	equ

around	Ear
y.	Find	the	
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7. 
 

If	 , 	and		 		are	the	roots	of	the	equation	 3 4 0
Then	the	cubic	with	roots	 , 	and

A 		8 9 4 0	 	 		

B 		 6 9 16 0	 	

C 		 9 12 4 0	 		

D 		8 4 9 16 0	
			

8. 
 

Given	 2 1 	is	a	root	of	the	equation	 4 9 10 0 then	another	root	is

A 		2	 	

B 		5	 	

C 		2 1	 	

D 		10	

		

9. 
 

tan cos 	is	equal	to	

A 		
√

	 	

	 B 		
√

	 	

C 		
√

	 	

	 D 		
√

	

		

10. √1 		equals

	

A 		 1 	 	 		

B 		 1 	 	

C 		 1 1 	 		

D 		 1 1 	

 End of Section 1 
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Section II – Extended Response 
 
Attempt questions 11-16.  
Answer each question on a SEPARATE PAGE.  Clearly indicate question number. 
Each piece of paper must show your name. 
All necessary working should be shown in every question. 

 

Question 11    (15 marks)  Marks

a) Let	 3 4 	and	 3 2 	
	
i  	

ii  	

 
 
1 

2 

b) Given	that		 1 2 3 4 ,			solve	 				 5 7 0. 2 

c) On	an	Argand	diagram,	shade	the	region	specified	by	the conditions

| 6 5 | 3 		and			Re 6.

2 

d) If	 cos sin 	when	 	and	 are	real,

show	that		 		is	equivalent	to		 	

3 

e) 
 

i  Prove	that	if	 √1 	then	 ∙

ii  Show		 	 	 √

√
			

iii  Prove	that	 1 	
	
	 0

2 

 

2 

 

1 

 End	of	Question	11  
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Question 12    (15 marks)  Marks

 

a) Find		
1 2

 
3 

b) i  Show	that	log 	

ii  Hence	show	that	log 5 	

2 

 

 

1 

c) Consider	the	curves	

16 7
1 and

8
1

	
i  Show	that	both	curves	have	the	same	focii.	

	

ii  Find	the	equation	of	the	circle	that	passes	through	the	points	of	intersection	of	
these	two	curves.	
	

	
	
	
	
	
	

 
 
 
 
3 

 

3 

d) i  In	how	many	distinct	ways	can	the	letters	of	the	word		A	N	G	L	E			be	arranged.
	

ii  If	these	arrangements	are	listed	in	alphabetical	order,	in	which	place	 ie.	1st,	
2nd,	3rd,	etc…	 	is	the	word	ANGLE	.	
	
	
	

1 
 
2 

 End	of	Question	12  
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Question 14    (15 marks)  Marks

a) A	body	of	unit	mass	falls	under	gravity	through	a	resistive medium.
The	body	falls	from	rest	from	a	cliff	50	metres	above	the	ground.	

The	resistance	to	its	motion	is		 		where	v	m s 		is	the	speed	of	the	body	when	it	

has	fallen	a	distance	of	 	metres.	
	

i  Show	that	the	equation	of	the	motion	is	 	

ii  Show	that	the	terminal	velocity	 	of	the	body	is	given	by	

10 	ms 	

iii  Show	that			 1 .	

iv  How	far	has	the	body	fallen	when	it	reaches	a	velocity	of			 	.	
				

v  Find	the	velocity	reached	in	terms	of	the	terminal	velocity	when	the	body	hits	
the	ground.	
	

vi  If	 	when	 	and	 	when	 2 ,	show	that		
	

	2	 	2	 2
	2	

	

	

	

1	

1	

	

	
	
3	

2	

	
2	
	
	
2	
	

b) The	equation	 5 9 0 has	a	triple	root.	
	
Given	that	this	root	is	an	integer:	
	
i  find	the	triple	root.	

ii  find	the	value	of		 .	

	

 

 
 
 
2 

2 

 End of	Question	14  
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Question 16    (15 marks)  

a) 	is	a	point	 , 	on	the	rectangular	hyperbola	 1.	

The	line	 	is	produced	to	point	Q	also	on	the	rectangular	hyperbola.		
A	circle	centre	 	and	radius	 	is	drawn	to	cut	the	hyperbola	at	 , , 	and	 .	
	
i  Prove	that	the	parameters	of	the	points	of	intersection	of	the	circle	and	the	

hyperbola	are	given	by	the	equation		
	

2 3 1 2 0	
	
	

ii  Deduce	that	 3 		
	 where	 , 	and	 	are	the	parameters	at	 , 	and	 	
		
	

 
 
 
 
 
3 
 
 
 
 
 
 
2 

b) i  Show	that		

1 tan 1 tan
2 cos
cos

where	cos 0	and	 	is	a	positive	integer.	
	

ii  Hence	show	that	if	 	is	a	purely	imaginary	number,	the	roots	of		
	 1 1 0		are tan , tan .
	

2

	

	

3	

c) Consider	the	sequence	defined	by	

1
2 1

1
2 2

⋯
1
3
	

	 where	 	is	a	positive	integer	

	

i  Show	that	 		 	

	
ii  Given	that	 1,	where	 	is	a	real	number	and	 	is	a	positive	integer	

show	that			
1
1

		 		
1
	

	
iii  Hence	show	that		

	 	 	 	 	

	
iv  Hence	find	the	limit	of	 	as	 → ∞	

	

	

	

1	

	

1	

	

	

	

2	

	

	

1	

 End	of	Paper
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STANDARD INTEGRALS 

 

   dxxn
  ,

1

1 1


 nx

n
 ;1n  ,0x  if 0n  

 

   dx
x

1
  ,ln x  0x  

 

   dxeax
  ,

1 axe
a

  0a  

 

   axdxcos   ,sin
1

ax
a

  0a  

 

   axdxsin   ,cos
1

ax
a

  0a  

 

   axdx2sec   ,tan
1

ax
a

  0a  

 

   axdxax tansec  ,sec
1

ax
a

  0a  

 

   
dx

xa 22

1
 ,tan

1 1

a

x

a
  0a  

 

  


dx
xa 22

1
 ,sin 1

a

x ,0a  axa   

 

  


dx
ax 22

1
 ),ln( 22 axx   0 ax  

 
 

  


dx
ax 22

1
 )ln( 22 axx   

 
NOTE: ,logln xx e  0x  
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