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

1) A polynomial ܲሺݔሻ has a relative maximum at ሺെ2,4ሻ, a relative minimum at ሺ1,1ሻ and a 
relative maximum at ሺ5,7ሻ and no other critical points. How many real zeros does ܲሺݔሻ 
have? 
(A)  one  (B)  two (C)  three  (D)  four 

 
1 

2) If		ௗ௬
ௗ௫
ൌ cos ݔ . sinଶ ݔ 	then		

	

(A) ݕ ൌ sinଷ ݔ  ܿ (B) ݕ ൌ cosଶ ݔ  ܿ (C) ݕ ൌ sinଶ ݔ  ܿ  (D) ݕ ൌ ଵ

ଷ
sinଷ ݔ  ܿ

1 

3) What are the solutions of the equation sin ߠ2 ൌ cos ߨin the domain  െ  ߠ  ߠ   ߨ
 

(A)  
గ

ଶ
, ଷగ
ଶ
, గ

, ହగ


 (B)  
ିగ

ଶ
, గ
ଶ
, గ

, ହగ


 (C) 
ିగ


, ିହగ

, గ

, ହగ


  (D)  െగ

ସ
, గ
ସ
 

1 

4) Three	boys	and	four	girls	are	to	sit	around a	table.
How	many	arrangements	are	there	if	2	specific	girls	sit	next	to	each	other?	
(A)  5! (B)  5! ൈ 2! (C)  6! ൈ 2!  (D)  7! ൈ 2!	

1 

5) ݀
ݔ݀

lnሾcosሺ2ݔሻሿ 	is 

(A)  
ଵ

ୡ୭ୱଶ௫
 (B)  

ିୱ୧୬ଶ௫

ୡ୭ୱଶ௫
 (C)  െ2 tan 2  (D)  ݔ2 sec  ݔ2

1 

6) Let	ܴ	be	the	region	between	the	graphs	of	ݕ ൌ 1 and	ݕ ൌ sin ݔ from	ݔ ൌ 0	to	ݔ ൌ గ

ଶ

The	volume	of	the	solid	obtained	by	revolving	ܴ about	the	ݔ െaxis	is	given	by		

 

ሺAሻ		ߨ න sinଶ ݔ

గ
ଶ


ݔ݀ ሺBሻ නߨ2 .ݔ sin ݔ

గ
ଶ


ݔ݀

ሺCሻ		ߨ න ሺ1 െ sin ሻଶݔ
గ
ଶ


ሺDሻ ݔ݀ නߨ 1 െ sinଶ ݔ

గ
ଶ


ݔ݀

	

1 

7) 	The	inverse	function	to	ݕ ൌ 

ଶ௫ିଷ
 1 is	

			ሺAሻ	ݕ ൌ ௫ାଵ

ଶ௫ିଶ
	 	 ሺBሻ		ݕ ൌ ି௫ାଵ

ଶ௫ିଵ

			ሺCሻ		ݕ ൌ ଷାଷ௫

ଶ௫ିଶ
	 	 ሺDሻ		ݕ ൌ ݕݔ െ ଷ௫ାଷ

ଶ
	

	
	
	

1 

1


2

y=1

y=sinx

x

y
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8)  

In the diagram, ܱ is the centre of the circle, ∠ܱܤܣ ൌ 20°  
and ∠ܱܤܥ ൌ 52°. 
 
The measure of ∠ܥܤܣ, in degrees is  
ሺAሻ		20	 ሺBሻ		52	 	
ሺCሻ		32	 ሺDሻ		72

1 

9) The number of the solutions to the equation ݔ ൌ 10 cos  is ݔ
ሺAሻ		3	 	 ሺBሻ		5	 ሺCሻ		6 ሺDሻ		7 

1 

10) If 2ݔଷ െ ଶݔ9  ݔ13  ݇ is divisible by ݔ െ 2, then it is also divisible by  
(A)  ሺݔ  2ሻ (B)  ሺݔ  1ሻ (C) ሺݔ െ 1ሻ (D) 2ݔ  1    

1 

 End of Section 1  

 

Section II – Extended Response 
Attempt all questions. Show all necessary working. 
Start each question on a new page. Clearly indicate question number. 
Write your name and teacher's name at the top of each new page. 

Question 11  (15 marks)  -  Start a new page Marks

a) Solve for ݔ: 
2

ݔ െ 2
 ݔ2 െ 1 

3

b) Let	ܣ	be	the	point	ሺെ8,െ3ሻ	and	ܤሺ4,7ሻ
Find	the	coordinates	of	the	point	ܲ that	divides	ܤܣ externally	in	the	ratio	1: 2	

2

c) State	the	domain	and	range	of	the	function	݂ሺݔሻ ൌ 2 sinିଵ ቀ௫
ଶ
ቁ 	and	sketch	it.	 3

d) Evaluate	the	integral	below	in	exact	form.	

න
1

ଶݔ4  1
ݔ݀

√ଷ
ଶ

ଵ
ଶ

2

e) Prove	that		
sin ߠ2
sin ߠ

െ
cos ߠ2
cos ߠ

ൌ sec ߠ

	

3

f) How	many	five‐person	committees	can	be	selected	from	6	men	and	8	women	if	there	
must	be	at	least	two	women	included?
	

2

 
  

O

20° 52°

A

B

C
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Question 12  (15 marks)  -  Start a new page Marks

a) i) Write sin ݔ െ cos ܣ in the form ݔ sinሺݔ െ ሻߙ
where 0  ߙ  గ

ଶ
 

 
ii) Hence or otherwise solve the equation 

sin ݔ െ cos ݔ ൌ 1 for 0  ݔ  ߨ2

2

	
2

b) When the polynomial ܲሺݔሻ is divided by ݔଶ െ ݔ5  6, the remainder is 5ݔ  2.  
What is the remainder when ܲሺݔሻ is divided by ݔ െ 2? 

2

c)  
A surveyor stands at the point ܲ due south of a 
tower ܱܶ of height ݄, and finds the angle of 
elevation of the top of the tower to be 40°. 
 
Then he walks 100݉ to the point ܳ due east of 
the tower. The angle of elevation from ܳ to the 
top of the tower is then 30° 
 
 
 

i) Find the expressions for ܱܲ and ܱܳ in terms of ݄ 
 

ii) Show that  

									݄ ൌ
100ሺtan 40° tan 30°ሻ	

√tanଶ 40°  tanଶ 30°
 

 
iii) Find ݄ to the nearest metre. 

	
	
	
	
	
	
	
	
	
1	
	
	
3	
	

1

d)  
 
 
 
 
The diagram shows the graph of the parabola 
ଶݔ ൌ   .ݕ4ܽ
 
ܲܶ is the tangent and ܲܰ	 is the normal at 
ܲሺ2ܽ,  .ଶሻܽ
 
 

Given the coordinates for ܶሺܽ, 0ሻ  and ܰ൫0, ܽሺଶ  2ሻ൯ 
 

i) Show that the equation of the tangent at ܲ is ݕ ൌ ݔ െ  ଶܽ
 

ii) M is the midpoint of ܶܰ, find the cartestian equation for the locus of ܯ 

	
	
	
	
	
	
	
	
	
	
	
2	
	

2

 
  

30°40°

h

O

T

100mP Q

x

y

N

T

P 


2ap ,  ap

2
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Question 13  (15 marks)  -  Start a new page Marks

a) Use	mathematical	induction	to	prove	that	16  10݊ െ 1 is	divisible	by	25	for	all		
integers	݊  1	

4

b) 	

	
	
Two	circles	intersect	at	ܣ	and	ܤ.		
P	is	a	point	on	the	first	circle	and	ܳ	is	a	point	on	the	second	circle	such	that	ܲܳܣ	is	a	
straight	line.		
The	tangent	at	ܲ	and	the	line	ܳܥ	produced	ሺwhere	ܥ	is	on	the	second	circleሻ	meet	at	ܦ
	
	
iሻ Give	a	reason	why	∠ܣܲܦ ൌ 	ܣܤܲ∠

iiሻ Give	a	reason	why	∠ܣܳܥ ൌ 	ܣܤܥ∠

iiiሻ Hence	show	that	ܲܦܥܤ	is	a	cyclic	quadrilateral

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
1	

1	

2

c) At	time	ݐ	years	the	number	ܰ	of	individuals	in	a	population	is	given	by	ܰ ൌ ܣ  	,௧ି݁ܤ
where	ܣ	and	ܤ	are	constants.		
After	log 3		years,	there	are	60	individuals	and	after	log 5		years	there	are	48	
individuals.	

iሻ Find	ܣ	and	ܤ	
	

iiሻ Find	the	limiting	population	size.

	
	
3	

1

d) Determine	how	many	numbers	can	be	formed	using	all	of	the	digits	1,2,3,… 9	without	
repetition	in	each	of	the	following	cases
	

iሻ Even	and	odd	digits	alternate	
	

iiሻ The	digits	1,2,3	are	together	but	not	necessarily	in	that	order	

	
1	

2
 
  

P A

B

Q

C

D
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Question 14  (15 marks)  -  Start a new page  

a) 	Find						 6 cos ݔ ൫݁ଷୱ୧୬ ௫ ൯݀2 ݔ

b) The function ݃ሺݔሻ is defined by ݃ሺݔሻ ൌ ௫మ

௫మିଵ
 and its graph is shown below. 

 
i) What is the largest domain of ݃ሺݔሻ including ݔ ൌ 2 for which an inverse function 

exist? 
 

ii) Find the equation of the inverse function ݃ିଵሺݔሻ for this domain 
 

iii) What is the domain of ݃ିଵሺݔሻ ? 
 

iv) Find the value of ݃ିଵ൫݃ሺെ2ሻ൯ 
 

v) Find the ݔ-ordinates of all points of intersection of the two curves ݕ ൌ ݃ሺݔሻ and 
ݕ ൌ ݃ିଵሺݔሻ 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
1	
	
	
2	
	
1	
	
1	
	
2

c) Show that tanିଵ 4 െ tanିଵ ቀଷ
ହ
ቁ ൌ గ

ସ
  without the use of a calculator. 2

d) The region bounded by ݕ ൌ 2cosିଵ ݕ and ݔ and the ݔ െaxes is rotated around the ݕ-axis. 
Find the volume of the solid generated. 
 
 
 

4

 End of Examination  
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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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