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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 Questions 1-10. 

 

 
 

1 Which graph best represents 23y x= − ? 
 
 

 
 
 
 

2 What is the exact solution of the equation 3 2 15x× = ?  
 

 A. 2log 5x =   

 

 B. 2log 15x =  

 

 C. 2
1 log 15
3

x =  

 

 D. log 5ex =  
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3 A certain recipe says the cooking time for a duck is directly proportional to its weight. 
The recipe says to cook a 3 kg duck for 2 hours. 
 
How long should a 2 kg duck be cooked for? 
 

 A. 2 hours. 

 
 B. 3 hours. 

 
 C. 40 minutes. 

 
 D. 1 hour 20 minutes. 

 

 

4 What is the expected value for the discrete probability distribution shown below? 
 

x  1−  0  1 2  

( )p x  0.2  a  0.3  0.4  

 
 
A. 0.1  

 
B. 0.9 a+  

 
C. 2  

 
D. 0.9  
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5 Which of the following could be the equation of the graph below? 
  

 
 

A. 1y
x

= −  

 
B. xy e−=  
 
C. xy e−= −  

 
D. xy e= −  

 
 
 
 

6 Which of the following is an expression for  ( )2ln 3d x
dx

? 

 

A. 2
x

 

 

B. 1
6x

 

 
C. 6x  
 

D. 1
x
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7 Which of the following is an expression for ( )53 4 3 ?x x dx−⌠

⌡

 

 

 A. 
( )64 3

24
x

C
−

+  

 

 B. 
( )64 3

6
x

C
−

+  

 

 C. 
( )64 4 3

24
x x

C
−

+  

 

 D. 
( )64

4

3
24
x

C
x
−

+  

 
 
 
 
8 If (2) 5f =  and (2) 3f ′ = − , what is the best estimate for (2.2)f ? 

 
A. 2.2  
 
B. 4.4  
 
C. 5  
 
D. 5.6  
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9 What is the domain of the function 2( ) log ( 2) 11ef x x x= + − − ? 

 

A. 11, 11 −   

 
B. ( 2, 11−   

 
C. ( )2,− ∞  

 
D. (2, 11  

 
 

 

10 If it is raining, the probability Bill is late to work is 3
10

, whereas, if it is not raining  

the probability of Bill being late is 1
10

.  

The probability that it is raining is 2
5

. 

What is the probability that it is raining given that Bill was late to work? 
 

A. 2
5

 

 

B. 9
50

 

 

C. 2
3

 

 

D. 3
4

 

 
 
 

 

End of Section I  
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Mathematics Advanced 
Section II Answer Booklet 1 
 

 

Section II 
90 marks 
Attempt Questions 11–32 
Allow about 2 hours and 45 minutes for this section 
 
Booklet 1 – Attempt Questions 11–18 (30 marks) 
Booklet 2 – Attempt Questions 19–25 (29 marks) 
Booklet 3 – Attempt Questions 26–32 (31 marks) 
 
 

 

____________ 
Instructions 

 
 
 
 
 
 
 
 
 
 
 

Please turn over 

  

         

• Write your student number at the top of this page. 
 

• Answer the questions in the spaces provided. These spaces 
provide guidance for the expected length of response. 

 
• Your responses should include relevant mathematical 

reasoning and/or calculations. 
 

• Extra writing space is provided on pages at the end of each 
booklet. If you use this space, clearly indicate which question 
you are answering. 

 

1 
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Question 11  (2 marks)   
 
Solve the equation 2 3 7.x + =  2 
 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 
 
 
Question 12  (5 marks)   

Given the arithmetic series 27 11 ...x y z+ + + + + .  

 
(a) Find the values of ,x y  and z . 2 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
(b) Find the number of terms if the series sums to 99. 3 

 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………...  
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Question 13  (3 marks) 
 
Some basketball fans were interested in the relationship between the temperature during the  
game and the number of points scored. 
They recorded their data and presented it in their scatter plot shown below. 

 
The data is also presented in the table below. 

 

Temperature ( )x  
in degrees Celsius 

12 15 18 25 29 35 41 

Points scored ( )y  8 13 16 19 25 34 12 

 
(a) Calculate the equation of the least squares regression line, giving coefficients correct   2 

to 4 significant figures. Show that the regression line predicts 21 points when the  
temperature is 33 degrees. 
 

…………………………………………………………………………………………………... 
 

…………………………………………………………………………………………………... 
 

…………………………………………………………………………………………………... 
 

…………………………………………………………………………………………………... 
 

…………………………………………………………………………………………………... 
 

(b) Give a reason why the predicted points scored when the temperature is 33 degrees   1 
is very different to the actual data points when the temperature is 29 or 35 degrees. 
Suggest how the prediction could be improved. 
 

…………………………………………………………………………………………………... 
 

…………………………………………………………………………………………………... 
 

…………………………………………………………………………………………………... 
 

…………………………………………………………………………………………………... 
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Question 14  (2 marks) 
 

Find 2

0
3sin 2x dx

π

∫ . 2 

 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
 
Question 15  (6 marks)   

(a) Find the equation of the tangent to the curve 24 5y x
x

= − −  at 1x = . 3 

…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
(b) Find the exact value of c  if the line found in part (a) is also a tangent to lny c x= + .     3 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
……………………………………………………………………………………………….......  
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Question 16  (3 marks) 
 
Solve 2 2log ( 2) log ( 1) 2x x− + + = . 3 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………….. 
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Question 17 (4 marks) 

 
(a) Show that 2(1 sin 2 )sec 2 cos 2x x x− = . 2 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 

 
(b) Hence or otherwise solve 22(1 sin 2 )sec 2 1x x− =  for 0 x π≤ ≤ . 2 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
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Question 18 (5 marks) 
 
The acceleration 2 msa − of a particle after t  seconds is given by 6 18a t= − + . 
 
 
(a) The particle is initially at rest and 2 metres to the right of the origin. 3 

Find the equations for the velocity and displacement of the particle. 
 

…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
(b) Determine the maximum displacement of the particle.  2 

 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
 

Proceed to Booklet 2 for Questions 19-25 
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Section II extra writing space 

If you use this space, clearly indicate which question you are answering. 

_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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Section II extra writing space 

If you use this space, clearly indicate which question you are answering. 

_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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Section II extra writing space 

If you use this space, clearly indicate which question you are answering. 

_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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Section II extra writing space 

If you use this space, clearly indicate which question you are answering. 

_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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Section II extra writing space 

If you use this space, clearly indicate which question you are answering. 

_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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Booklet 2 – Attempt Questions 19–25 (29 marks) 
 

 

 

____________ 
Instructions 

 
 
 
 
 
 
 
 
 
 
 

Please turn over 
 

 

 

 

 

         

• Write your student number at the top of this page. 
 

• Answer the questions in the spaces provided. These spaces 
provide guidance for the expected length of response. 

 
• Your responses should include relevant mathematical 

reasoning and/or calculations. 
 

• Extra writing space is provided on pages at the end of each 
booklet. If you use this space, clearly indicate which question 
you are answering. 
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Question 19 (2 marks) 

 
Find the derivative of  ( )sin 5 tan xy x e= .  2  

 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
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Question 20 (7 marks)   

The waiting time in minutes for commuters at a train station can be modelled by the continuous  

probability distribution with probability density function, 
,0 4

( )
0,    otherwise

xke x
f x

− ≤ ≤
= 


. 

(a) Find the value of k . 3 
 

…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 

 

(b) Find the cumulative distribution function as a piecewise function.  2 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
(c) Find the median waiting time.        2 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
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Question 21 (6 marks)   

The rate at which the depth of snow at a ski resort is changing in a particular year can be  

modelled by the function 26 78 180dh t t
dt

= − + −  where h  is the depth of snow in centimetres  

and t  is the number of months since the beginning of the year and 0 12t≤ ≤ . 

 

(a) For which values of t  is the depth of snow increasing? 3 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 

 
(b) If the depth of snow is 300 cm at the start of the year, find the maximum depth 3 

of snow during the year. 
 

…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 

 



− 25 − 

Question 22 (3 marks)   

(a) Find ( )lnd x x
dx

. 1 

………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 

(b) Hence find ln .x dx⌠

⌡

  2 

 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
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Question 23 (3 marks)   

 
The curves 2 2y x x= +  and 24y x= −  are shown below.  3 
Their intersection points are ( 2,0)−  and (1,3) . 
Find the area of the shaded region.  

 
 

 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
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Question 24  (4 marks)   

Triangle ABC  is shown below with dimensions as marked. 

 

(a) Determine the possible value(s) of angle C . 2 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
(b) Hence, or otherwise, find the possible length(s) of AC .  2 

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 

A

B

C

45°

17 21
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Question 25 (4 marks)   

Consider the line y mx=  and the circle 2 2( 1) ( 7) 10x y+ + − = . 

(a) Show that the x - coordinates of their point(s) of intersection satisfy 1 
2 2( 1) (2 14 ) 40 0m x m x+ + − + =  

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
 
(b) Hence, or otherwise, find the values of m  such that the line intersects the circle twice. 3 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 

Proceed to Booklet 3 for Questions 26-32 
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Section II extra writing space 

If you use this space, clearly indicate which question you are answering. 
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Section II extra writing space 

If you use this space, clearly indicate which question you are answering. 

_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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Section II extra writing space 

If you use this space, clearly indicate which question you are answering. 

_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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_________________________________________________________________________________ 
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_________________________________________________________________________________ 
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Section II extra writing space 

If you use this space, clearly indicate which question you are answering. 

_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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Booklet 3 – Attempt Questions 26–32 (31 marks) 
 

 

 

____________ 
Instructions 

 
 
 
 
 
 
 
 
 
 
 

Please turn over 
  

         

• Write your student number at the top of this page. 
 

• Answer the questions in the spaces provided. These spaces 
provide guidance for the expected length of response. 

 
• Your responses should include relevant mathematical 

reasoning and/or calculations. 
 

• Extra writing space is provided on pages at the end of each 
booklet. If you use this space, clearly indicate which question 
you are answering. 

 

3 
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Question 26 (2 marks)   

 

Use two applications of the trapezoidal rule to estimate 
3

2
1

ln x dx
x

⌠

⌡

  2 

leaving your answer in exact form. 
 

…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
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Question 27 (5 marks) 
 

Consider the curve with equation 
5 4 7

5 3 3
x x xy = + − .  

 
(a) Verify that there is a minimum turning point when 1x = . 2 

 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 

 
(b) Find the coordinates of any points of inflection. 3 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
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Question 28 (4 marks)   

A problem gambler gets good tips so he is able to make a profit during the day, but then he 
keeps betting and makes a loss each night. 
He is trying to stop gambling and reduce the amount he bets by a certain percentage compared to  
the previous day/night session. This means his profit/loss each session follows a geometric series. 
So if his profit/loss is x  dollars the first day, y  dollars the first night and z  dollars the next day  
then ...x y z+ + +  forms a geometric series.  
 
(a) Given the profit on the third day was $27 and the loss on the fourth night was $8,  2 

show that the ratio between successive profit/loss is 2
3

−  and find the  

profit on the first day. 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 

 
(b) How much profit or loss will the gambler eventually make? 2 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
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Question 29 (4 marks) 
 

Below is a sketch of cos( )
2 sin

xf x
x

=
+

. 

 
 
(a) Find the area of the region between the curve and the x -axis for 0 2x π≤ ≤ .  3 

 
…………………………………………………………………………………………………... 

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
(b) What is the area of the region between the curve and the x -axis for 0 2x kπ≤ ≤   1 

where k  is a positive integer? 
 
…………………………………………………………………………………………………... 

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
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Question 30 (6 marks)   

A population of bears follows a yearly cycle. The population peaks at 120  at the end of August. 
The lowest the population of bears gets to is 80 . The population, P , can be modelled by the 
equation:  

cos ( 8)
6

P a t cπ = − + 
 

 

where t  is the number of months since the start of the year. 

(a) Find the values of a  and c . 2 
 

…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
(b) Sketch the graph of the population on the axes below for 0 12t≤ ≤ .                   2    
 

 
 
 
 
 

Question 30 continues on next page 
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Question 30 (continued) 
 
(c) When the population of bears is above 110  it becomes unsafe for tourists to  2 

visit the bears’ habitat. During which months should tourists stay away? 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
 
 

 

End of Question 30 
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Question 31 (3 marks)   

Let a quadratic function be given by ( ) ( 1)( 5)f x x x= + − . 3 
The graph of ( )f x  is translated vertically by a  units and horizontally by b  units.  
The transformed function is ( )g x  whose graph passes through the points ( 2, 20)− −  and (0, 20)− .  
Find the values of a  and b . 

 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 

…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………...
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Question 32 (7 marks) 

At a mining site a circular digger with a radius of 15  metres digs out ore as shown below. 
The revenue is proportional to the area of the segment dug up, which is shown shaded in the  
diagram below with a central angle θ .  
Maintenance costs are proportional to the depth, h , that the digger is digging. 

 

  
(a) Initially the mining company plans to dig at a depth of 3 m. 3 

They estimate they will earn 2$25 / m  of ore dug out and maintenance is $18 / m  
of depth. Calculate the estimated profit or loss. 
 

………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 

Question 32 continues on the next page 
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Question 32 (continued) 

(b) The mining company does some more study and find that the profit, P , is given by: 4 

( )1125 sin 600 1 cos
2 2

P θθ θ  = − − − 
 

 

Part of the graph of 15cos 8sin
2
xy x= +  is shown below. Use this to find the depth

they should dig to maximise profits given that the deepest they can dig is 7.5m. 

…………………………………………………………………………………………………... 

…………………………………………………………………………………………………... 

…………………………………………………………………………………………………... 

…………………………………………………………………………………………………... 

…………………………………………………………………………………………………... 

…………………………………………………………………………………………………... 

…………………………………………………………………………………………………... 

…………………………………………………………………………………………………... 

…………………………………………………………………………………………………... 

…………………………………………………………………………………………………... 

…………………………………………………………………………………………………... 

End of paper 
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Section II extra writing space 

If you use this space, clearly indicate which question you are answering. 
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Section II extra writing space 

If you use this space, clearly indicate which question you are answering. 

_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 

  



− 48 − 

Section II extra writing space 
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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 Questions 1-10. 

 

 
 

1 Which graph best represents 23y x= − ? 
 
 

 
 
 
 

2 What is the exact solution of the equation 3 2 15x× = ?  
 

 A. 2log 5x =   

 

 B. 2log 15x =  

 

 C. 2
1 log 15
3

x =  

 

 D. log 5ex =  

 

Allan Dwyer
Pencil

Allan Dwyer
Pencil
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3 A certain recipe says the cooking time for a duck is directly proportional to its weight. 
The recipe says to cook a 3 kg duck for 2 hours. 
 
How long should a 2 kg duck be cooked for? 
 

 A. 2 hours. 

 
 B. 3 hours. 

 
 C. 40 minutes. 

 
 D. 1 hour 20 minutes. 

 

 

4 What is the expected value for the discrete probability distribution shown below? 
 

x  1−  0  1 2  

( )p x  0.2  a  0.3  0.4  

 
 
A. 0.1  

 
B. 0.9 a+  

 
C. 2  

 
D. 0.9  

 



− 4 − 

 
 

5 Which of the following could be the equation of the graph below? 
  

 
 

A. 1y
x

= −  

 
B. xy e−=  
 
C. xy e−= −  

 
D. xy e= −  

 
 
 
 

6 Which of the following is an expression for  ( )2ln 3d x
dx

? 

 

A. 2
x

 

 

B. 1
6x

 

 
C. 6x  
 

D. 1
x
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7 Which of the following is an expression for ( )53 4 3 ?x x dx−⌠

⌡

 

 

 A. 
( )64 3

24
x

C
−

+  

 

 B. 
( )64 3

6
x

C
−

+  

 

 C. 
( )64 4 3

24
x x

C
−

+  

 

 D. 
( )64

4

3
24
x

C
x
−

+  

 
 
 
 
8 If (2) 5f =  and (2) 3f ′ = − , what is the best estimate for (2.2)f ? 

 
A. 2.2  
 
B. 4.4  
 
C. 5  
 
D. 5.6  
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9 What is the domain of the function 2( ) log ( 2) 11ef x x x= + − − ? 

 

A. 11, 11 −   

 
B. ( 2, 11−   

 
C. ( )2,− ∞  

 
D. (2, 11  

 
 

 

10 If it is raining, the probability Bill is late to work is 3
10

, whereas, if it is not raining  

the probability of Bill being late is 1
10

.  

The probability that it is raining is 2
5

. 

What is the probability that it is raining given that Bill was late to work? 
 

A. 2
5

 

 

B. 9
50

 

 

C. 2
3

 

 

D. 3
4

 

 
 
 

 

End of Section I 
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90 marks 
Attempt Questions 11–32 
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Question 11  (2 marks)   
 
Solve the equation 2 3 7.x + =  2 
 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 
 
 
Question 12  (5 marks)   

Given the arithmetic series 27 11 ...x y z+ + + + + .  

 
(a) Find the values of ,x y  and z . 2 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 

 
(b) Find the number of terms if the series sums to 99. 3 

 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 

 
…………………………………………………………………………………………………... 
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Question 13  (3 marks) 
 
Some basketball fans were interested in the relationship between the temperature during the  
game and the number of points scored. 
They recorded their data and presented it in their scatter plot shown below. 

 
The data is also presented in the table below. 

 

Temperature ( )x  
in degrees Celsius 

12 15 18 25 29 35 41 

Points scored ( )y  8 13 16 19 25 34 12 

 
(a) Calculate the equation of the least squares regression line, giving coefficients correct   2 

to 4 significant figures. Show that the regression line predicts 21 points when the  
temperature is 33 degrees. 
 

…………………………………………………………………………………………………... 
 

…………………………………………………………………………………………………... 
 

…………………………………………………………………………………………………... 
 

…………………………………………………………………………………………………... 
 

…………………………………………………………………………………………………... 
 

(b) Give a reason why the predicted points scored when the temperature is 33 degrees   1 
is very different to the actual data points when the temperature is 29 or 35 degrees. 
Suggest how the prediction could be improved. 
 

…………………………………………………………………………………………………... 
 

…………………………………………………………………………………………………... 
 

…………………………………………………………………………………………………... 
 

…………………………………………………………………………………………………... 
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Question 14  (2 marks) 
 

Find 2

0
3sin 2x dx

π

∫ . 2 

 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
 
Question 15  (6 marks)   

(a) Find the equation of the tangent to the curve 24 5y x
x

= − −  at 1x = . 3 

…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
(b) Find the exact value of c  if the line found in part (a) is also a tangent to lny c x= + .     3 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
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Question 16  (3 marks) 
 
Solve 2 2log ( 2) log ( 1) 2x x− + + = . 3 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………….. 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………….. 
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Question 17 (4 marks) 

 
(a) Show that 2(1 sin 2 )sec 2 cos 2x x x− = . 2 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 

 
(b) Hence or otherwise solve 22(1 sin 2 )sec 2 1x x− =  for 0 x π≤ ≤ . 2 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
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Question 18 (5 marks) 
 
The acceleration 2 msa − of a particle after t  seconds is given by 6 18a t= − + . 
 
 
(a) The particle is initially at rest and 2 metres to the right of the origin. 3 

Find the equations for the velocity and displacement of the particle. 
 

…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
(b) Determine the maximum displacement of the particle.  2 

 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
 

Proceed to Booklet 2 for Questions 19-25 
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Question 19 (2 marks) 

 
Find the derivative of  ( )sin 5 tan xy x e= .  2  

 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
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Question 20 (7 marks)   

The waiting time in minutes for commuters at a train station can be modelled by the continuous  

probability distribution with probability density function, 
,0 4

( )
0,    otherwise

xke x
f x

− ≤ ≤
= 


. 

(a) Find the value of k . 3 
 

…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 

 

(b) Find the cumulative distribution function as a piecewise function.  2 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
(c) Find the median waiting time.        2 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
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Question 21 (6 marks)   

The rate at which the depth of snow at a ski resort is changing in a particular year can be  

modelled by the function 26 78 180dh t t
dt

= − + −  where h  is the depth of snow in centimetres  

and t  is the number of months since the beginning of the year and 0 12t≤ ≤ . 

 

(a) For which values of t  is the depth of snow increasing? 3 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 

 
(b) If the depth of snow is 300 cm at the start of the year, find the maximum depth 3 

of snow during the year. 
 

…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
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Question 22 (3 marks)   

(a) Find ( )lnd x x
dx

. 1 

………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 

(b) Hence find ln .x dx⌠

⌡

  2 

 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
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Question 23 (3 marks)   

 
The curves 2 2y x x= +  and 24y x= −  are shown below.  3 
Their intersection points are ( 2,0)−  and (1,3) . 
Find the area of the shaded region.  

 
 

 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
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Question 24  (5 marks)   

Triangle ABC  is shown below with dimensions as marked. 

 

(a) Determine the possible value(s) of angle C . 2 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
(b) Hence, or otherwise, find the possible length(s) of AC .  2 

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 

A

B

C

45°

17 21
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Question 25 (4 marks)   

Consider the line y mx=  and the circle 2 2( 1) ( 7) 10x y+ + − = . 

(a) Show that the x - coordinates of their point(s) of intersection satisfy 1 
2 2( 1) (2 14 ) 40 0m x m x+ + − + =  

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
 
(b) Hence, or otherwise, find the values of m  such that the line intersects the circle twice. 3 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
………………………………………………………………………………………………....... 

Proceed to Booklet 3 for Questions 26-32 
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Booklet 3 – Attempt Questions 26–32 (31 marks) 
 

 

 

____________ 
Instructions 

 
 
 
 
 
 
 
 
 
 
 

Please turn over 
 

         

• Write your student number at the top of this page. 
 

• Answer the questions in the spaces provided. These spaces 
provide guidance for the expected length of response. 

 
• Your responses should include relevant mathematical 

reasoning and/or calculations. 
 

• Extra writing space is provided on pages at the end of each 
booklet. If you use this space, clearly indicate which question 
you are answering. 

 

3 
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Question 26 (2 marks)   

 

Use two applications of the trapezoidal rule to estimate 
3

2
1

ln x dx
x

⌠

⌡

  2 

leaving your answer in exact form. 
 

…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
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Question 27 (5 marks) 
 

Consider the curve with equation 
5 4 7

5 3 3
x x xy = + − .  

 
(a) Verify that there is a minimum turning point when 1x = . 2 

 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 

 
(b) Find the coordinates of any points of inflection. 3 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 



− 36 − 

Question 28 (4 marks)   

A problem gambler gets good tips so he is able to make a profit during the day, but then he 
keeps betting and makes a loss each night. 
He is trying to stop gambling and reduce the amount he bets by a certain percentage compared to  
the previous day/night session. This means his profit/loss each session follows a geometric series. 
So if his profit/loss is x  dollars the first day, y  dollars the first night and z  dollars the next day  
then ...x y z+ + +  forms a geometric series.  
 
(a) Given the profit on the third day was $27 and the loss on the fourth night was $8,  2 

show that the ratio between successive profit/loss is 2
3

−  and find the  

profit on the first day. 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 

 
(b) How much profit or loss will the gambler eventually make? 2 
 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
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Question 29 (4 marks) 
 

Below is a sketch of cos( )
2 sin

xf x
x

=
+

. 

 
 
(a) Find the area of the region between the curve and the x -axis for 0 2x π≤ ≤ .  3 

 
…………………………………………………………………………………………………... 

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
(b) What is the area of the region between the curve and the x -axis for 0 2x kπ≤ ≤   1 

where k  is a positive integer? 
 
…………………………………………………………………………………………………... 

 
………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
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Question 30 (6 marks)   

A population of bears follows a yearly cycle. The population peaks at 120  at the end of August. 
The lowest the population of bears gets to is 80 . The population, P , can be modelled by the 
equation:  

cos ( 8)
6

P a t cπ = − + 
 

 

where t  is the number of months since the start of the year. 

(a) Find the values of a  and c . 2 
 

…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
(b) Sketch the graph of the population on the axes below for 0 12t≤ ≤ .                   2    
 

 
 
 
 
 

Question 30 continues on next page 
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Question 30 (continued) 
 
(c) When the population of bears is above 110  it becomes unsafe for tourists to  2 

visit the bears’ habitat. During which months should tourists stay away? 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
 
 

 

End of Question 30 
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Question 31 (3 marks)   

Let a quadratic function be given by ( ) ( 1)( 5)f x x x= + − . 3 
The graph of ( )f x  is translated vertically by a  units and horizontally by b  units.  
The transformed function is ( )g x  whose graph passes through the points ( 2, 20)− −  and (0, 20)− .  
Find the values of a  and b . 

 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 

…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………...
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Question 32 (6 marks) 

At a mining site a circular digger with a radius of 15  metres digs out ore as shown below. 
The revenue is proportional to the area of the segment dug up, which is shown shaded in the  
diagram below with a central angle θ .  
Maintenance costs are proportional to the depth, h , that the digger is digging. 

 

  
(a) Initially the mining company plans to dig at a depth of 3 m. 3 

They estimate they will earn 2$25 / m  of ore dug out and maintenance is $18 / m  
of depth. Calculate the estimated profit or loss. 
 

………………………………………………………………………………………………....... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 

Question 32 continues on the next page 
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Question 32 (continued) 
 

(b) The mining company does some more study and find that the profit, P , is given by: 4 
 

( )1125 sin 600 1 cos
2 2

P θθ θ  = − − − 
 

 

Part of the graph of 15cos 8sin
2
xy x= +  is shown below. Use this to find the depth 

they should dig to maximise profits given that the deepest they can dig is 7.5m. 

  
  
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 
…………………………………………………………………………………………………... 
 

End of paper 
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Section II extra writing space 

If you use this space, clearly indicate which question you are answering. 
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