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Mathematics  
 
 
 
 
 
 
 
 
 
 
 
General Instructions 
 Reading time – 5 minutes 
 Working time – 180 minutes 
 Write using black or blue pen 
 Board-approved calculators may be used 
 Show all necessary working  in 

Questions 11-16 
 Marks may be deducted for careless or 

badly arranged work 
 

Total marks – 100 
Exam consists of 11 pages. 
 
This paper consists of TWO sections. 
 
 
Section 1 – Page 2-4  (10 marks) 
Questions 1-10   
 Attempt Question 1-10 
 Allow about 15 minutes for this section 
 
Section II – Pages  5-10  (90 marks) 
 Attempt questions  11-16 
 Allow about 2 hours and 45 minutes for 

this section 
 
Table of Standard Integrals is on page 11
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Section I - 10 marks 
Use the multiple choice answer sheet for question 1-10 

1. If	3√5 ൅ √20 ൌ √ܽ then ܽ	is  

 (A) 5                           (B)  25                   (C) 125 (D)  15 
  

2. What is the exact value of cos 	଻గ
଺

 

 

(A)  
√ଷ

ଶ
               (B)  െ√ଷ

ଶ
                (C)  

ଵ

ଶ
                 (D)  െଵ

ଶ
 

 

3. State which point on the diagram relates to the following 
 

ݕ ൐ 0, ௗ௬
ௗ௫
൏ 0, ௗ

మ௬

ௗ௫మ
൐ 0. 

 
 

 
 
 (Aሻ	ܣ (B)  ܤ (C) ܥ (D)  ܦ	
 

4. If	 ׬ ݂ሺݔሻ݀ݔ
ସ
ଵ ൌ 2	then ׬ ሺ2݂ሺݔሻ ൅ 3ሻ

ସ
ଵ ݔ݀  is equal to 

 
 (A)  2        (B)  13  (C)  7                (D) 10 

5. 

The	 lim
ఏ→଴

݊݅ݏ 4ߠ
ߠ

ൌ 

 (A)  1 (B)  4 (C) 
ଵ

ସ
         (D)  0 

6. The function  ݂ሺݔሻ ൌ 	െ3	sin ቀగ௫
ହ
ቁ has a period of 

 

 (A)  3 (B)  10 (C) 
గ

ହ
 (D)  

గ

ଵ଴
 

 

7. 
 
 
 
 
 
 
 
 

The sum of the series   
ସ

ଽ
൅ ଶ

ଽ
൅ ଵ

ଽ
൅ ଵ

ଵ଼
൅ ଵ

ଷ଺
൅ ଵ

଻ଶ
… ଵ

ଵସସ
   is 

 
 

(A)    
ଵଶ଻

ଷ଺
 (B)			ଵଶ଻

଼ଵ
          (C)			ଵଶ଻

ଵସସ
 (D)  		 ଼ଵ

ଵଶ଻
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8.  

 
Part of the function    ݕ ൌ ௔

௫ା௕
൅ ܿ	 is shown 

 

 
 

The value of ܽ, ܾ	and ܿ respectively are 
 
(A)  2, 3, 2       (B)  2,െ3, 2  (C)  െ2,െ3, 2            (D)  െ2, 3, 2 
 
 

9. 
 

The function y= ݂ᇱሺݔሻ shown below 

 
 

 
Between ݔ ൌ ܽ	and  ݔ ൌ ܾ, the function ݕ ൌ ݂ሺݔሻ will have a  
 
 (A)  negative gradient                                                (B)  positive gradient       
 
 (C)  local minimum value                                          (D)  local maximum value 
 
 

 
 
 
 
 
 

x

y

y =  f
 
'(x)

a b
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10. Consider the graph of ݕ ൌ 2௫ ൅ ܿ,	where ܿ is a real number. The area of the shaded rectangles is 
used to find an approximation to the area of the region that is bounded by the graph, the ݔ െ axis and 
the line ݔ ൌ 1 and ݔ ൌ 5 
 

 

 
 
 

If the total area of the shaded rectangles is 44, then the value of ܿ is 
 
(A)  14 

 
(B)  -4 

 

(C) 
ଵସ

ହ
 

 

(D)  
଻

ଶ
 

 
 

  
 
 
 

End of Section 1 
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Section II – Extended Response 
Attempt questions 11-16.  
All necessary working should be shown in every question.

 

Question 11    (15 marks) (Answer on the appropriate page in your booklet) 
 

 

a) Solve			ଵ
௫
 ൌ ݔ െ 1 leaving your answer in the exact form. 

 
 

2 

b) Solve |3ݔ െ 4| ൑ 8 
 
 

2 

c) If 	tanߠ ൌ 
଻

଼
   and cosߠ ൏ 0, find the exact value of sinߠ. 

 
 

2 

d) Solve for ݔ: 
 
9ଶ௫ିଷ ൌ 27 
 
 

2 

e) 
 

Differentiate with respect to ݔ 
 

(i) ݕ ൌ cosሺݔଶሻ 
 

(ii) ݕ ൌ ሺଵି௘మೣሻ

௫య
 

 
 

 
 
2 

 
2 

f) Find the equation of the normal to ݕ ൌ ଷݔ2 െ ݔ ଶ at a pointݔ3 ൌ െ1 
 

3 
 

 
 
 
 
 

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

 

a) 

 
In the diagram ܤܣ is an arc of a circle with the centre ܱ. The length of the arc	ܤܣ is 
ହ஠

ଶ
	ܿ݉. The area of the sector ܤܱܣ is 4ߨ ܿ݉ଶ. Find the radius of the sector. 

 
 
 
 
 
 
 
2 

b) The diagram shows the point ܣሺ2, 5ሻ  and ܤሺ5, 4ሻ 

 
 
 

(i) Show that equation of line AB is ݔ ൅ ݕ3 െ 17 ൌ 0 
 

(ii) Find the coordinates of M the midpoint of AB. 
 

(iii) Show that the equation of the perpendicular bisector of AB is 
 

ݔ3  െ ݕ െ 6 ൌ 0 
 

(iv) The perpendicular bisector of AB cuts the ݔ-axis at C. Find the coordinates of C.
 

(v) Find the area of ∆ܥܤܣ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 
1 
 
2 
 
 
 

1 
 
2 

 
c) 
 

Give the exact value of logଷ ൬
1

√3
൰ 

1 
 

 
d) 

Find	 න sin
ݔ
2
	.ݔ݀

 

2 
 
 

e) If the limiting sum of the series    1 െ ݌2 ൅ ଶ݌4 … ..  is  
ସ

଻
.  Find the value of 2 .݌ 

 
 

End of Question 12  

A

B

O

Not to scale

5
2
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Question 13    (15 marks) (Answer on the appropriate page in your booklet) 
 

 

a) Consider the function given by ݂ሺݔሻ ൌ ଷݔ2 െ ଶݔ3 െ ݔ36 ൅ 26. 
 

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

 
(ii) Find the coordinates of any point of inflection. 

 
 

(iii)  Hence sketch the graph of ݂ሺݔሻ ൌ ଷݔ2 െ ଶݔ3 െ ݔ36 ൅ 26 by showing the 
above information. 

 
(iv) For what values of ݔ is the curve concave down and decreasing? 

 
 
 

 
 
3 
 
 
2 
 
 
2 
 
 
2 

b) Danny and Stella are pilots of two light planes which leave Rodeo Station at the same 
time. Danny flies on a bearing of 330°T at a speed of 180km/h and Stella flies on a 
bearing of 080°T at a speed of 240km/h. Copy the diagram below onto your answer page 
and mark the information on the diagram. 
               

 
 
 

(i) How far apart are Danny and Stella after 2 hours? 
 

(ii) What is the bearing of Stella from Danny after 2 hours? (to the nearest degree) 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 
2 

c) There is one red and three green jelly beans in a jar. One jellybean is selected at random, 
eaten, and then a second jellybean is selected at random and is also eaten. Find the 
probability: 
 

(i) The two jellybeans eaten are both green. 
 

(ii) The red jellybean is the second one eaten.                          

 
 
 
 
1 
 
1 

 
 

End of Question 13 
 
 

D

S

R
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Question 14    (15 marks) (Answer on the appropriate page in your booklet) 
 

 

a) The acceleration of a moving body is given by  212  msta .  
 If the body starts from rest, find its velocity after 4 seconds. 

 
2 
 
 

b) Find the area of the region in the diagram bounded by curve ݕ ൌ logݔ ,ݔ axis and line 
 .6=ݔ
 

 
 
 

 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c) The velocity of an object is given by the equation ݒ ൌ ݐ6 െ 5 െ  is in seconds ݐ ଶ whereݐ
and velocity ݒ in m s.⁄  It begins its motion at x ൌ 5 metres. 
 

(i) Find an equation for the displacement of the object. 
         

(ii) At what two times is the object stationary? 
 

(iii) Find the distance travelled by the object in first 3 seconds. 
 

 

 
 
 
2 
 
1 
 
2 
 

d) Consider a parabola 2ݕ ൌ ଶݔ െ  ݔ4
 

(i) Find the coordinates of the focus. 
 

(ii) Find the equation of the directrix. 
 

 

 
 
2 
 
1 

e) Let A be the point ሺെ2, 0ሻ and  ܤሺ6, 0ሻ. The point ܲሺݔ, ܲܣ  ሻ is such thatݕ  .ܤܲ ٣
 

(i) Find the gradient of ܲܣ. 
 

(ii) Hence find the equation for the locus of ܲ. 

 
 
1 
 
2 

 
 
 

End of Question 14 
 

x

y

y = lnxNot to scale

1 6
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Question 15    (15 marks) (Answer on the appropriate page in your booklet) 
 

 

a) 
(i)   	Show that ට cosec2௫- cot2 ௫- cos2 ௫

cos2 ௫
  ൌ |tanݔ|  

 

     (ii)    Find the value of x if ටcosec2௫- cot2 ௫- cos2 ௫

cos2 ௫
 = 1     for 0 ൏ x ൏ π  

2 
 
 
 
1 

b) 
 

The population of a species of bacteria P at time    grows such that (minutes) ݐ
   
                                       ܲ ൌ 2000݁௞௧ where ݇ is the positive constant.	
  

(i) Show that the rate of increase of the population is proportional to the size of the 
population at that time. 
 

(ii) Given that the initial population doubles after 4 minutes, calculate the value of 
݇, correct to 3 significant figures. 
 

(iii) Find the population after 6 minutes.( correct to nearest whole number) 
 

 

 
 
 
 
1 
 
 
2 
 
 
2 
 
 
 

c) 
 

 

 
In the diagram ܤܣ ∥  is ܧ and ܦܣ is the midpoint of ܥ ,is a right angled triangle ܨܦܣ		.ܦܨ
the midpoint of ܦܨ. 
 

(i) Explain why ∠ܦܧܥ ൌ  .ܥܤܣ∠
 

(ii) Show that ∆ܧܦܥ ≡   .ܤܣܥ∆	
 

(iii) Show that ܨܣ ൌ  .ܥܤ2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 
 
3 
 

 
3 
 

 
End of Question 15 

A B

DEF

C

Not to scale
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Question 16    (15 marks) (Answer on the appropriate page in your booklet) 
 

 

a) Given that 2݈݃݋		ሺݔଶݕሻ ൌ 3 ൅ ݔ݃݋݈ െ in terms of ݕ Express  .ݕ݃݋݈ .ݔ
 

3 
 

b) Sonia and Jenny want to save a deposit of $50 000 to buy a house. They devise a savings 
plan to allow them to achieve this goal. Beginning on 1௦௧ January 2014, they deposit 
$1000 on the first day of each month into an account which pays 9% p.a compounded 
monthly. 

ሺiሻ Find the amount they have in the account on  31௦௧ January 2014. 
(i.e. at the end of the first month)  
 

ሺiiሻ Show that the amount they have in the account at the end of  ݊ months is 

given by             ܣ ൌ 	 ଵ଴଴଻.ହሺଵ.଴଴଻ହ
೙ିଵሻ

଴.଴଴଻ହ
 

 
ሺiiiሻ  Hence find the least number of months they need to save their deposit. 

 

 

 

 

1 

 

2 

 

2 

c) A truncated cone is to be used as a part of a hopper for a grain harvester. It has a height of 

݄ metres. The radius ܤܣ is to be ݐ times greater than the bottom radius ܥܧ	which is 2 

metres. 

 

(i) If ݔ is the height of the removed section of the original cone, show that     

ݔ ൌ 
௛

௧ିଵ
                     

(ii) Show that the volume of the truncated cone is given by  

ܸ ൌ 
ସగ௛

ଷ
 ሺݐଶ ൅ ݐ ൅ 1ሻ  

(iii) If the upper radius plus the lower radius plus the height of the truncated cone 

must total 12 metres, calculate the maximum volume of the hopper. 

 

END OF EXAM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 
 
 
2 
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