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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 ߠ ?
	

ሺAሻ		
ୱ୧୬ఏ

୲ୟ୬ఏ
	 		

ሺBሻ		sinଶ ఏ
ଶ
െ cosଶ ఏ

ଶ
	 	

ሺCሻ		2 cosଶ ߠ െ 1	 		

ሺDሻ		2 cosଶ ఏ
ଶ
൅ 1	

		

2. In	Cartesian	form	2 ቀcos ଷగ
ସ
൅ ݅ sin ଷగ

ସ
ቁ is

ሺAሻ		െ ଵ

√ଶ
൅ ݅ ଵ

√ଶ
	 		

ሺBሻ		െ݅	 	

ሺCሻ		െ√2ሺ1 െ ݅ሻ	 		

ሺDሻ		√2ሺ1 െ ݅ሻ	

	

3 Using	an	appropriate	substitution		
	

න
secଶ ݔ

ሺ1 ൅ tan ሻଶݔ

గ
ସ

ିగସ

	:to	equivalent	is		ݔ݀

	
	

ሺAሻන
1
ݑ
ݑ݀

஠
ସ

ି஠ସ

																						

	ሺBሻන
ଶݑ

ሺ1 ൅ ሻଷݑ
ݑ݀

ଶ

଴
																			

ሺCሻන
1
ଶݑ
ݑ݀

ଶ

଴
																				

	ሺDሻ	න 	
1
ଷݑ
ݑ݀

஠
ସ

ି஠ସ

	

	

 



 

4. 

5. 

6. 

Which	o

	
ሺAሻ		ሺݖ ൅
	
ሺBሻ		ሺݖ െ
	
ሺCሻ		ሺݖ ൅
	
ሺDሻ		ሺݖ ൅
	
	

Using	im

ሺAሻ		
ଷ௬మ

௫

ሺBሻ		
ଶ௫ା

ଷ௬మ

ሺCሻ		
ଶ௫ି

ଷ௬మ

ሺDሻ		
ଶ

ଷ௬మ

	
		

A	satelli
makes	1
	
ሺAሻ		π		

ሺBሻ	
଻ଶ଴଴

గ

ሺCሻ		120

ሺDሻ		120
	
	

of	the	follow

൅ 2ሻሺ̅ݖ ൅ 2ሻ

െ 2ሻሺ̅ݖ െ 2ሻ

൅ 2݅ሻሺ̅ݖ െ 2

൅ 2ሻሺ̅ݖ െ 2

mplicit	diffe

మିଶ௫

௫
	

ା௬
మି௫

	

ି௬
మା௬

	

௫
మା௬

	

ite	in	a	circ
12	revoluti

଴଴
			

	ߨ000

	ଶߨ000

wing	is	the

ሻ ൌ 4			

ሻ ൌ 4		

2݅ሻ ൌ 4	

ሻ ൌ 4	

erentiation

		

	

		

cular	orbit	a
ons	per	da

		

	

		

equation	o

n	on	the	equ

around	Ear
y.	Find	the	

-3-

of	the	circle

	

	

uation ଷݕ ൌ

rth,	at	a	dis
tangential

e	shown	be

ൌ ଶݔ ൅ 	,ݕݔ

stance	of	12
	speed	of	th

elow?

	

then	
ௗ௬

ௗ௫
wo

2000 km fr
he	satellite

ould	equal		

rom	Earth’s
e	in	km/h.	

s	centre	



 -4-

7. 
 

If	ߙ, ଷݔ	equation	the	of	roots	the	are		ߛ		and	ߚ െ ݔ3 ൅ 4 ൌ 0
Then	the	cubic	with	roots	ߙଶ, and	ଶߚ ଶߛ ݏ݅

ሺAሻ		8ݔଷ െ ݔ9 ൅ 4 ൌ 0	 	 		

ሺBሻ		ݔଷ െ ଶݔ6 ൅ ݔ9 െ 16 ൌ 0	 	

ሺCሻ		ݔଷ ൅ ଶݔ9 െ ݔ12 ൅ 4 ൌ 0	 		

ሺDሻ		8ݔଷ ൅ ଶݔ4 െ ݔ9 ൅ 16 ൌ 0	
			

8. 
 

Given	ሺ2݅ ൅ 1ሻ	is	a	root	of	the	equation	ݔଷ െ ଶݔ4 ൅ ݔ9 െ 10 ൌ 0 then	another	root	is

ሺAሻ		2	 	

ሺBሻ		5	 	

ሺCሻ		2݅ െ 1	 	

ሺDሻ		10	

		

9. 
 

tanሺcosିଵ 	to	equal	is	ሻݔ

ሺAሻ		െ
√ଵି௫మ

௫
	 	

	ሺBሻ		െ ௫

√ଵି௫మ
	 	

ሺCሻ		
√ଵି௫మ

௫
	 	

	ሺDሻ		
௫

√ଵି௫మ
	

		

10. න1√ݔ െ ݔ equals		ݔ݀

	

ሺAሻ		െ ଵ

ଷ
ଶሺ1ݔ െ ሻݔ

య
మ ൅ ܿ	 	 		

ሺBሻ		ଵ
ଷ
ଶሺ1ݔ െ ሻݔ

య
మ ൅ ܿ	 	

ሺCሻ		െ ଶ

ହ
ሺ1ݔ െ ሻݔ

ఱ
మ ൅ ଶ

ଷ
ሺ1 െ ሻݔ

య
మ ൅ ܿ	 		

ሺDሻ		ଶ
ହ
ሺ1 െ ሻݔ

ఱ
మ െ ଶ

ଷ
ሺ1 െ ሻݔ

య
మ ൅ ܿ	

 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	ݖଵ ൌ 3 െ 4݅	and	ݖଶ ൌ െ3 ൅ 2݅	
	
ሺiሻ ݖଵ െ ଶഥݖ 	

ሺiiሻ ௭భ
௭మ
	

 
 
1 

2 

b) Given	that		ሺ1 െ 2݅ሻଶ ൌ െ3 െ 4݅,			solve	 ଶݖ				 െ ݖ5 ൅ ሺ7 ൅ ݅ሻ ൌ 0. 2 

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

ݖ| െ 6 ൅ 5݅| ൑ 3 		and			Reሺݖሻ ൑ 6.

2 

d) If	ݖ ൌ ܽሺcos ߠ ൅ ݅ sin ߠ	and	ܽ	when	ሻߠ are	real,

show	that		
௭

௭మା௔మ
		is	equivalent	to		

ଵ

ଶ௔ୡ୭ୱఏ
	

3 

e) 
 

ሺiሻ Prove	that	if	ݕ ൌ ൫ݔ ൅ √1 ൅ ଶ൯ݔ
௠
	then	

ଵ

௬
∙ ௗ௬
ௗ௫
ൌ ௠

ඥଵା௫మ

ሺiiሻ Show		
ௗమ௬

ௗ௫మ
	ൌ	௠

మ௬√ଵା௫మି௠௬௫

ሺଵା௫మሻ√ଵା௫మ
			

ሺiiiሻ Prove	that	ሺ1 ൅ 	ଶሻݔ
ௗమ௬	

ௗ௫మ
	൅ݔ

ௗ௬

ௗ௫
െ݉ଶݕ ൌ 0

2 

 

2 

 

1 

 End	of	Question	11  
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Question 12    (15 marks)  Marks

 

a) Find		න
ݔ݀

ሺݔ ൅ 1ሻሺݔଶ ൅ 2ሻ
 

3 

b) ሺiሻ Show	that	log௔௕ ݔ ൌ	
୪୭୥ೌ ௫

ଵା୪୭୥ೌ ௕

ሺiiሻ Hence	show	that	logଶ 5 ൌ	
ଵି୪୭୥భబ ଶ

୪୭୥భబ ଶ

2 

 

 

1 

c) Consider	the	curves	
ଶݔ

16
൅
ଶݕ

7
ൌ 1 and ଶݔ െ

ଶݕ

8
ൌ 1

	
ሺiሻ Show	that	both	curves	have	the	same	focii.	

	

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

	
	
	
	
	
	

 
 
 
 
3 

 

3 

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

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

1 
 
2 

 End	of	Question	12  
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a) 

b) 

c) 

d) 
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௡
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4
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2	

 

 

4 
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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		
௩మ

ଵ଴଴
		where	v	m sିଵ 		is	the	speed	of	the	body	when	it	

has	fallen	a	distance	of	ݔ	metres.	
	

ሺiሻ Show	that	the	equation	of	the	motion	is	ݔሷ ൌ ݃ െ ௩మ

ଵ଴଴
	

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

ܸ ൌ 10ඥ݃	msିଵ	

ሺiiiሻ Show	that			ݒଶ ൌ ܸଶ ቀ1 െ ݁ି
ೣ
ఱబቁ.	

ሺivሻ How	far	has	the	body	fallen	when	it	reaches	a	velocity	of			
௏

ଶ
	.	

				
ሺvሻ Find	the	velocity	reached	in	terms	of	the	terminal	velocity	when	the	body	hits	

the	ground.	
	

ሺviሻ If	ݒ ൌ ݔ	when	ଵݒ ൌ ݀	and	ݒ ൌ ݔ	when	ଶݒ ൌ 2݀,	show	that		
	

ଶݒ
	2	 ൌ ଵݒ

	2	 ቆ2 െ
ଵݒ
	2	

ܸଶ
ቇ

	

	

	

1	

1	

	

	
	
3	

2	

	
2	
	
	
2	
	

b) The	equation	ݔସ െ ଷݔ5 െ ଶݔ9 ൅ ݔܽ ൅ ܾ ൌ 0 has	a	triple	root.	
	
Given	that	this	root	is	an	integer:	
	
ሺiሻ find	the	triple	root.	

ሺiiሻ find	the	value	of		ܾ.	

	

 

 
 
 
2 

2 

 End of	Question	14  
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ሺiሻ P
i
	

ሺiiሻ B
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Evaluat
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Show	that	t
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to	the	plan

rves	inters

ectional	ar

e	of	the	sol

End	o

-9-

on	that	ሺ1 ൅

1	and	using
divisible	b

n	bounded	b
ne	perpend

	

	
ect	at	ܣሺ0,0

ea,	A,	of	a	t

lid	formed.

f	Question	

൅ ሻ௡ݔ െ 1 is

g	part	ሺiሻ,	
by	24.	

by	the	curv
dicular	to	th

0ሻ	and	ܤሺ4

typical	slice

15

s	divisible	b

ve	ݕଶ ൌ ݔ4ܽ
he	ݔ‐axis	ar

	

ܽ, 4ܽሻ.	

e	is	A	ൌ	గ
ଶ
ሺ√

by	ݔ	for	all	

	and	ݔ
re	semi	circ

ݔܽ√ െ
௫మ

଼௔
ሻଶ

Mar

3

2

4

cles.

.	

1

2

3

rks

3

2	

4

 

2 

 



 -10-

 

Question 16    (15 marks)  

a) ܲ	is	a	point	ቀ݌, ଵ
௣
ቁ	on	the	rectangular	hyperbola	ݕݔ ൌ 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	ܣ, ,ܤ 	.ܳ	and	ܥ
	
ሺiሻ Prove	that	the	parameters	of	the	points	of	intersection	of	the	circle	and	the	

hyperbola	are	given	by	the	equation		
	

ସݐଶ݌ െ ଷݐଷ݌2 െ 3ሺ݌ସ ൅ 1ሻݐଶ െ ݐ݌2 ൅ ଶ݌ ൌ 0	
	
	

ሺiiሻ Deduce	that	ݐ஺ ൅ ஻ݐ ൅ ஼ݐ ൌ 		݌3
	 where	ݐ஺, ,ܣ	at	parameters	the	are	஼ݐ	and	஻ݐ 	ܥ	and	ܤ
		
	

 
 
 
 
 
3 
 
 
 
 
 
 
2 

b) ሺiሻ Show	that		

ሺ1 ൅ ݅ tan ሻ௡ߠ ൅ ሺ1 െ ݅ tan ሻ௡ߠ ൌ
2 cos ߠ݊
cos௡ ߠ

where	cos ߠ ് 0	and	݊	is	a	positive	integer.	
	

ሺiiሻ Hence	show	that	if	ݖ	is	a	purely	imaginary	number,	the	roots	of		
	ሺ1 ൅ ሻସݖ ൅ ሺ1 െ ሻସݖ ൌ 0		are ݖ ൌ േ݅ tan గ

଼
, േ݅ tan ଷగ

଼
.

	

2

	

	

3	

c) Consider	the	sequence	defined	by	

௞ܸ ൌ
1

2݇ ൅ 1
൅

1
2݇ ൅ 2

൅⋯൅
1
3݇
	

	 where	݇	is	a	positive	integer	

	

ሺiሻ Show	that	 ௞ܸ ൏		
ଵ

ଶ
	

	
ሺiiሻ Given	that	݌ ൏ ݔ ൏ ݌ ൅ 1,	where	ݔ	is	a	real	number	and	݌	is	a	positive	integer	

show	that			
1

݌ ൅ 1
൏ න

ݔ݀
ݔ

௣ାଵ

௣
		൏ 		

1
݌
	

	
ሺiiiሻ Hence	show	that		

න
ݔ݀
ݔ

ଷ௞ାଵ

ଶ௞ାଵ
	൏ 	 ௞ܸ 	൏ 	න

ݔ݀
ݔ

ଷ௞

ଶ௞
	

	
ሺivሻ 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
 ;1n  ,0x  if 0n  

 

   dx
x

1
  ,ln x  0x  

 

   dxeax
  ,

1 axe
a

  0a  

 

   axdxcos   ,sin
1

ax
a

  0a  

 

   axdxsin   ,cos
1

ax
a

  0a  

 

   axdx2sec   ,tan
1

ax
a

  0a  

 

   axdxax tansec  ,sec
1

ax
a

  0a  

 

   
dx

xa 22

1
 ,tan

1 1

a

x

a
  0a  

 

  


dx
xa 22

1
 ,sin 1

a

x ,0a  axa   

 

  


dx
ax 22

1
 ),ln( 22 axx   0 ax  

 
 

  


dx
ax 22

1
 )ln( 22 axx   

 
NOTE: ,logln xx e  0x  
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