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Mathematics 
 
 
 
 
 
 
 
 
 
 
 
General Instructions 
 Reading time – 5 minutes 
 Working time – 2 hours 
 Write using black or blue pen 
 Board-approved calculators may be used 
 All necessary working should be shown 

in every question 
 Marks may be deducted for careless or 

badly arranged work 
 Attempt all questions 
 

Total marks – 70 
 
This paper consists of TWO sections. 
 
Section 1 – Multiple Choice 
10 marks 
 
Section 2 – Extended Response 
60 marks 
Attempt all questions 
Start a new page for each question 
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Section 1 –Multiple Choice (10 marks) 
Attempt all questions.  

 

Answer the following on the booklet provided. 

1 The number 0.09095 rounded to 2 significant figures is :                                                    

(A)  0.10 (B) 0.09   (C) 0.091   (D) 0.0910   

2 Simplify			5√3 ൅ √20 െ 2√12 ൅ √45
 

ሺAሻ	√5 െ √3	
	

ሺBሻ	√5 ൅ √3 ሺCሻ	5√5 ൅ 9 ሺDሻ5√5 ൅ √3	

	

3 If ߙ	and		β are the roots of   15ݔଶ ൅ ݔ75 െ 3 ൌ 0, then ߙ ൅   : is ߚ
 

(A) 75										 (B)  	5                          (C) െଵ

ହ
 (D)  െ5	

  

4 A	possible	answer	to	the	size	of		∠ܥ in	the	triangle	shown	is	:	

 
(A) 140°27′ (B)  0°10′ (C)  37°8′             (D)  none of these answers

5 What is the value of ݇ if the expression 4ݔଶ െ ݔ6 ൅ ݇ is a perfect square ?                      

 (A) 
ସ

ଽ
 (B) 

ଽ

ସ
 (C) 4 (D) 9 

6 The	shaded	region	shown	satisfies	

	
ሺAሻ 			ݔ ൅ 2 ൒ ݔ	and	ݕ2 ൅ ݕ2 ൐ 2	 ሺBሻ			ݔ ൅ 2 ൒ ݔ	and	ݕ2 ൅ ݕ2 ൏ 2	 														

ሺCሻ			ݔ ൅ 2 ൑ ݔ	and	ݕ2 ൅ ݕ2 ൐ 2									 ሺDሻ			ݔ ൅ 2 ൑ ݔ	and	ݕ2 ൅ ݕ2 ൏ 2	 	 	 	
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7 If	2	cosݔ	ൌ√3				in	the	domain		െ180° ൑ ݔ ൑ 180° 	then	the	values of	ݔ	are	:	

ሺAሻ		െ60°, 60°																					

ሺBሻ	െ120°, 120°													

ሺCሻ		െ30°, 30°													

ሺDሻ			30°, 150°	

	

8 The	graph	illustrated	could	be	:	

	

ሺAሻ	ݕ ൌ 2௫																												

ሺBሻ		ݕ ൌ ሺെ2ሻ௫														

ሺCሻ		ݕ ൌ ቀଵ
ଶ
ቁ
௫
										

ሺDሻ		ݕ ൌ 	െ2ି௫	

	

9 The area of a rectangle with sides ݔ	and	ݕ is 47 ܿ݉ଶ. The perimeter can be represented by: 

(A)  ܲ ൌ ݔ ൅            ଶݔ47

(B) ܲ ൌ ݔ ൅ ସ଻

௫
               

(C)  ܲ ൌ ݔ2 ൅ ଽସ

௫
     

(D) ݕ ൌ ݔ2 ൅ ସ଻

௫
 

 

10 Find the domain over which the curve ݕ ൌ ଷݔ ൅ ଶݔ3 െ ݔ24 ൅ 7 is concave downwards. 

(A)  ݔ ൏ െ1            

(B)  െ4 ൏ ݔ ൏ 2              

(C)   ݔ ൐ െ1           

(D)		ݔ ൏ െ4, ݔ ൐ 2 

  

 End of Section I 
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Section II – Extended Response 
All necessary working should be shown in every question. 
 

 
Question 11 (15 marks)  -  Start on the appropriate page in your answer booklet 

Marks

a) Solve |1 െ |ݔ3 ൐ 13 
 
 
 
 

2

b) Find	ܽ	and	ܾ	such	that		

					൫√3 ൅ 4൯
ଶ
ൌ ܽ ൅ ܾ√3	

	
	
	

2

c) For	the	function	ݕ ൌ √9 െ 		ଶݔ
	

ሺiሻ What	is	the	domain	and	range	?	
	

ሺiiሻ Is	the	function	odd,	even	or	neither?	
ሺJustify	your	answer	by	showing	workingሻ	
	
	
	

2	
	
2	

d) The	directrix	of	a	parabola	is	the	ݔ	axis and	the	focus	is	the	point	ሺ1,	4ሻ.		
Find	the	equation	of	the	parabola.	

	
	
	

2

e) Find	the	equation	of	the	normal	to	the	curve	ݕ ൌ ଶݔ2 െ ݔ5 ൅ 1 at	the	point	where	
ݔ ൌ 2	.	
	
	
	
	

3

f) Solve	the	pair	of	simultaneous	equations
ݔ2										 െ ݕ െ 7 ൌ 0	
ݔ											 ൅ ݕ ൅ 1 ൌ 0	
	
	
	
	

2

 End of Question 11 
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Question 12  (15 marks)  -  Start on the appropriate page in your answer booklet 
 

Marks

a) 
Simplify 			 ଶ௫యିଵ଺௬య

௫మାଶ௫௬ାସ௬మ
 

 
 
 

2

b) Differentiate 
 

(i) 
ଶ௫ାଵ	

௫ିଵ
 

 
(ii) ݔ√ݔ 

 
 
 
 

2
	
2	

c) The function  ݕ ൌ ݂ሺݔሻ is given by 
 

݂ሺݔሻ ൌ ݔሺ2ݔ3 െ 1ሻଶ 
 

(i) Find the coordinates of the points where the curve ݕ ൌ ݂ሺݔሻ cuts the ݔ axis. 
 

(ii) Find the coordinates of any stationary points on the curve ݕ ൌ ݂ሺݔሻ and 
determine their  nature. 
 

(iii) Find any points of inflection. 
 

(iv) Sketch the curve ݕ ൌ ݂ሺݔሻ in the domain െ1 ൑ ݔ ൑ 2. 
 

(v) Hence find the maximum value for ݕ ൌ ݂ሺݔሻ in the given domain. 
  
 
 
 
 
 
 
 
 

	
	
2	
	
3	
	
	
1	
	
2	
	
1	

 End of Question 12 
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Question 13 (15 marks)  -  Start on the appropriate page in your answer booklet 
 

Marks

a) The	quadratic	equation,	ܲሺݔሻ,	is	given	by	ܲሺݔሻ ൌ ଶݔ െ 2ሺ݇ െ 3ሻݔ ൅ ሺ݇ െ 1ሻ	
	

ሺiሻ Find	the	valueሺsሻ	of	݇	for	which	ܲሺݔሻ ൌ 0	has	distinct	real	roots.	
	

ሺiiሻ Explain	what	it	means	to	the	curve	if	ݕ ൌ ܲሺݔሻ	had	been	described	as	
positive	definite.	
	
	
	
	

2

	

1	

b) In	the	diagram			ܤܣ ൌ 9cm,	ܥܤ ൌ 6cm,		ܦܣ ൌ 8cm and	ܥܣ ൌ 12cm.

	

ሺiሻ Find	the	size	of	∠ܥܤܣ,	to	the	nearest	degree.	

ሺiiሻ Find	the	area	of	∆ܥܤܣ,	to	one	decimal	place.	

ሺiiiሻ Given	that	∠ܥܤܣ ൌ 	.ܦܣܥ∆	to	similar	is	ܥܤܣ∆	that	prove	,ܥܣܦ∠

ሺivሻ Hence	find	the	ratio	of	the	area	of	∆ܥܤܣ		to	the	area	of	∆ܥܣܦ	

	

	

	

	

	

	

	

	

	

2	

2	

3	

2	

c) Prove	that		

									
cosߠ

1 െ tanߠ
൅

sinߠ
1 െ cotߠ

ൌ sinߠ ൅ cosߠ	

	

	

	

3

 End of Question 13
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Question 14 (15 marks)  -  Start on the appropriate page in your answer booklet  

a) Simplify 

ݔଶሺݕଵିݔ													
భ	
మ െ ݔଵሻሺିݕ

భ
మ ൅  .ଵሻ giving your answer with positive indicesିݕ

 

2

b) Given 			3ݔଶ ൅ ݔ4 ൅ 5 ≡ ݔሺܣ ൅ 1ሻଶ ൅ ݔሺܤ ൅ 1ሻ ൅  find the value of the constants ,ܥ
,ܣ  .ܥ	and	ܤ

 

2

c) The line through ܣሺ3, 5ሻ and ܤሺെ2, 2ሻis parallel to the line ݈, 3ݔ െ ݕ5 െ 8 ൌ 0 

 
(i) Show that the equation of ܤܣ is 3ݔ െ ݕ5 ൅ 16 ൌ 0 

 
(ii) ܥ is the point (1, -1) on line ݈. Find the perpendicular distance of ܥ from the 

line joining ܣ and ܤ. 
 

(iii) Find the area of the triangle formed by the points ܣ,  .ܥ and ܤ
 

(iv) Explain why the area of the triangle ܥܤܣ is constant, regardless of the position 
of ܥ on the line ݈. 

	
	
	
	
	
	
	
	
	
	
1	
	
2	
	
	
2	
	

1

d)  A sphere contains a cone of height, h with its vertex at the centre of the sphere.  
The radius of the sphere is 12cm. 

 
(i) Show that the volume of the cone is  ܸ ൌ 	 గ

ଷ
ሺ144݄ െ ݄ଷሻ 

 
(ii) Given that the volume of the sphere is ௦ܸ,  

show that the maximum volume of the cone is  √
ଷ

ଵ଼
  ൈ ௦ܸ 

 

	
	
	
	
	
	
	
	
	
	
	
1	
	
	
4

 End of Examination  
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