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Section I 
 
10 marks 
Attempt Questions 1 – 10 
Allow about 15 minutes for this section 
 
Use the Objective Response answer sheet for Questions 1 – 10 

 
 
 

1 The stem-and-leaf plot below shows the distribution of the hourly wages ($) of a  

manufacturing company. 

 
 
 
 
 
 
 
 
 
 
 
 

   Which if the following box-and-whisker plots may represent the distribution of their  

hourly wages? 

 

 

A.    

  

B.   

  

C.   

  

D.    

 

 

 

 

4 0  0  2  2  2  4  4  5  7 

5 0  0  1  2  3  6  8  9  9 

6 3  6  6  8 

7 1 

8 3  7 

9 6 
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2 A and B are two independent events with   and    

What is the value of P(B)? 

A. 5
48

 

B. 11
24

 

C. 11
20

 

D. 15
4

 

 
 

3 Consider the function    What is the domain of the function? 

 
A. ( ),−∞ ∞  

B. ( )0, ∞  

C. ](3, 2  

D. ](2,3  

4 What is the solution of the equation  2 2log 2 2 log 2x = + ? 

 
A. 2x =  

B. 3x =  

C. 4x =  

D. 5x =  

 

5 Given that ( )
8

2

f x dx C=∫  and ( )
8

6

f x dx D=∫ . What is the value of ( )
6

2

f x dx∫ ? 

 
A. C D+  

B. 2C D+ −  

C. C D−  

D. D C−  
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6 For what values of x is the curve 3 2( ) 2f x x x= +  concave down? 
 

A. 1
6

x −
<  

B. 1
6

x −
>  

C. 6x <  

D. 6x >  

 
 

7 If ( ) ( )( )2tanf x g x= , where ( )g x is a differentiable function, what is ( )'f x ? 

 
A. ( )( )2 22 secx g x  

B. ( ) ( )( )2 22 ' sec 2xg x g x  

C. ( ) ( )( )2 2 22 secxg x g x  

D. ( ) ( )( )2 2 22 ' secxg x g x  

 
 

8 Consider the diagram of the parabola 2y x bx c= − + + . 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
   
  What are the values of 𝑏𝑏 and 𝑐𝑐? 
 

A. 4, 1b c= =  

B. 2, 2 5b c= = +  

C. 2, 2 5b c= − = +  

D. 4, 1b c= − =  
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9 The displacement of a car to the east of its starting point along a straight road that runs east-

west is 𝑥𝑥 kilometres. At time 𝑡𝑡 hours the car’s velocity is dx
dt

  and its acceleration is 
2

2

d x
dt

 . 

   The graph of ( )x f t=  is shown. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
  When the car is at point 𝑃𝑃, which statement reflects its motion? 
 

A. The car is west of its starting point, it is moving east, and its speed is decreasing. 

B. The car is west of its starting point, it is moving east, and its speed is increasing. 

C. The car is west of its starting point, it is moving west, and its speed is decreasing.  

D. The car is west of its starting point, it is moving west, and its speed is increasing. 

 

10 The function 2sin 1y x= +  is translated up m units and then vertically  

dilated by a factor of n from the x-axis, where m and n are positive numbers.  

What is the range of the new curve? 

 
A. [ ]2 ,mn n mn n− +  

B. [ ], 3mn n mn n− +  

C. [ ], 3mn n mn n+ +  

D. [ ]2 ,mn n mn n+ +  

 

End of Section  
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Section II  
 
90 marks 
Attempt questions 11 to 34 
Allow about 2 hours and 45 minutes for this section 
 
Answer each question in the spaces provided. 
Your responses should include relevant mathematical reasoning and/or calculations. 
Extra writing space is provided at the back of the examination paper.  

 
 Question 11 (2 marks) 
 

The first three terms of an arithmetic sequence are x + 6, 2x −5 and 4x - 11.       2                                        
Find the value of x. 

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

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

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

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

 
 
 Question 12 (3 marks)  
 
 The table shows the probability distribution of a discrete random variable. 
 

x  1 2  3  4  5  
( )P X x=  0  0.2  0.5  0.2  0.1  

 
 
 

(a) Show that the expected value ( ) 3.2E X = .             1 
 

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

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

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

 

(b) Calculate the standard deviation, correct to 2 decimal places.         2 
 

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

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

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

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

……………………………………………………………………………………………………….… 
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 Question 13 (2 marks)  

 Let ( )P t  be a function such that  3900 tdP e
dt

= .              2 

 When 0, 2000t P= = . 

 Find an expression for ( )P t  
 
 ………………………………………………………………………………………….……………… 

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

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

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

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

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

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

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

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

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

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

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

 
 
 Question 14 (4 marks)  
 
 Differentiate the following with respect to x.  
 

(a) ( )43 1y x= +                     2

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

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

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

 

(b) ( )ln siny x=                     2 

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

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

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

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

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

………………………………………………………………………………………….……………… 
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 Question 15 (5 marks)  

 A ball is dropped from a height of 2 metres onto a hard floor and bounces. After each bounce,  
the maximum height reached by the ball is 75% of the previous maximum height. Thus, after  
it first hits the floor, it reaches a height of 1.5 metres before falling again, and after the second  
bounce, it reaches a height of 1.125 metres before falling again. Correct answers to 4 significant  
figures. 

 
(a) Find the maximum height reached after the fifth bounce.          2 
 
…………………………………………………………………………………………….…………… 

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

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

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

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

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

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

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

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

 

 
(b) Find the total distance travelled by the ball from the time after  reaching      3 

the maximum height with the 5th bounce. 
 

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………….… 
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 Question 16 (4 marks)  
                         
 The diagram shows a shape APQBCD . The shape consists of a rectangle ABCD  with an  

arc PQ  on the side AB . 4.6BC = m and 7.0DC = m. 

The arc PQ  is an arc of a circle with centre O  and radius 2.1m and 0120POQ∠ = . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 What is the area of the shape APQBCD ? Give your answer correct to one decimal place.    4 
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………….… 
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      Question 17 (2 marks) 

 Find  3sin cosx x dx∫ .                    2 

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

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

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

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

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

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

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

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

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

 

 
Question 18 (6 marks) 
 

 A set of bivariate data is collected by recording the time (x) that a student spent per week on a particular 

 subject and  the marks as a percentage (y) that they achieved, as shown on the scatter plot below. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

(a) Calculate Pearson’s correlation coefficient for the data, correct to two decimal places.   1 
 

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

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

 
 

Question 18 continues on the next page 

Time Spent and Percentage Mark 

Pe
rc

en
ta

ge
 M

ar
k 

Time Spent (hours) 
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Question 18 continued 
 

(b) Describe the linear association between time spent and mark.         2 
 

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

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

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

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

 

 

(c) Find the equation of the regression line, expressing values correct to two decimal places.    2 
 

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

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

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

 
 
(d) In the context of the dataset, identify ONE problem with using the regression line to    1 

predict the mark when the time spent is 10 hours. 

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

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

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

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

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

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

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

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

 
 
 
 
 
 
 

  



- 14 - 

Question 19 (4 marks) 

  
(a) Sketch the graphs of the functions ( ) 3f x x= −  and ( ) (3 )( 1)g x x x= − +       2 

showing the x-intercepts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

(b) Hence, or otherwise, solve the inequality 3 (3 )( 1).x x x− > − +          2 

 

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………….… 
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 Question 20 (3 marks) 

 Find all values of θ , where 0 360θ° °≤ ≤ , such that  3cos( 30 )
2

θ °− = .        3 

 

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

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

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

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

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

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

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

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

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

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

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

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

 
 
 Question 21 (3 marks) 
 
 The sum of the first n terms of an arithmetic sequence is 23 4nS n n= − , where 1n > .     3 

 Find the nth term, ,nT  and state the common difference. 
 

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………….…………… 
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Question 22 (2 marks) 
 

A triangle has one side that is 8 metres in length with an opposite angle of 82°28′.      2 

A second angle is 41°25′, with an opposite side of 𝑥𝑥 metres. 
 

 
 
 
 
 
 
 
 
 

Find the length of 𝑥𝑥, correct to the nearest centimetre. 
 

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

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

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

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

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

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

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

 
 Question 23 (2 marks) 

Sketch a graph of a continuous function with the following properties:         2 

• ( )f x is odd 

• ( ) ( )3 0  and  ' 1 0f f= =  

• ( )'' 0  for  0f x x> >  
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 Question 24 (2 marks) 

Show that 2 cosecsec
cosec sin

AA
A A

≡
−

.                 2 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………….… 
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 Question 25 (6 marks) 
 

A photograph with an area of 220 cm is to be framed. The frame has a width of 1 cm at the top and 

bottom and a width of 2 cm on each side, as shown below. Let the frame have length x cm.  

 

 

 

 

 

 

 

 

 

  

  

 

(a) Show that the area, A, of the frame and photograph combined is 
22 12

4
x xA
x
+

=
−

.    2 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
Question 25 continues on the next page 

NOT TO SCALE 
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 Question 25 continued 
 

(b) Find the exact value of x such that the area of the frame and photograph combined is a 

minimum. Show that your answer gives a minimum area.           4 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The assessment continues on the next page 
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 Question 26 (6 marks) 
   

(a) Show that ( )(2 4) (2 6)x xd x e x e
dx

+ = + .              1 

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

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

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

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

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

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

(b) Hence, or otherwise, evaluate  
1

0

2 .xxe dx∫               2  

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

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

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

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

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

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

 

(c) Using the trapezoidal rule with 3 function values, find an approximation      2   

to the area between the curve 2 xy xe=  and the x axis from x = 0 to x = 1. 

Express your answer correct to three significant figures. 

 

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

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

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

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

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

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

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

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

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

(d) Comparing your answers for parts (b) and (c), comment on the concavity of 2 xy xe= .   1 

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

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

……………………………………………………………………………………………………….… 
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 Question 27 (4 marks) 
 
 A is a point on the curve 3sin(2 )y x= with coordinates ( ),3sin(2 )a a . By considering the area    4 

enclosed between the curve 3sin(2 )y x= , the horizontal line through A with equation 3sin(2 )y a=  

and the lines 0x = and 
4

x π
= , find the value of a , correct to 3 decimal places, such that     

 ( )4
0

3sin 2 3sin 2 0 .x a dx
π

− =∫  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

NOT TO 
SCALE 
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 Question 28 (4 marks) 

 Consider the graph of a hyperbola ( )y f x= , as shown below.  

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

(a) Justify that the equation of ( )y f x=  is ( )
1

xf x
x

=
−

. Show full working.      2 

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

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

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

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

 

(b) Find the exact value of m for which the equation ( )f x mx=  is a tangent to ( )
1

xf x
x

=
−

.   2 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 The line 
2
xy c= − is a normal to the curve 3 2 4y x ax bx= + + −  at the point (2, 7).      4           

 What are the values of a, b and c? 
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………….… 
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 Question 30 (5 marks) 

 Sketch the curve  
3 2

3 1
6 4
x xy x= + − +  by finding all stationary points and testing their nature.    5 

 Also, find the points of inflection and the y intercept.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 The assessment continues on the next page 
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Question 31 (5 marks) 
 
 A particle is moving along the x-axis such that at a time t seconds its displacement from  

the origin is x metres. The acceleration of the particle is given by 2

8 3
t ta

e e
= +  . 

 Initially its velocity is 6 m/s−  and its displacement is 5 m. 
 

(a) Find the equation for the displacement (x) of the particle in terms of t.       2 

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

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

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

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

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

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

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

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

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

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

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

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

 

 

(b) At what time and where does the particle come to rest?          3 
 

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

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

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

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

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

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

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

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

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

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

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

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

 



- 27 - 

Question 32 (5 marks) 

 Four students want to organise a netball game. All four students have the same probability, P(T), of 

 being available next Tuesday. All four students have the same probability, P(W), of being available next 

 Wednesday. Josie is one of the four students. 

 

 It is known that 2 1 1( ) , ( | ) and ( | ) .
5 4 3

P T P W T P T W= = =  

 
(a) Is Josie’s availability next Tuesday independent from her availability next      1 

Wednesday? Justify your answer. 

 

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

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

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

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

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

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

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

(b) Show that the probability that Josie is available next Wednesday is 3 .
10

       2 

 

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

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

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

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

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

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

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

 

(c) What is the probability that at least one of the four students is NOT available     2        

next Wednesday? 

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

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

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

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

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

………………………………………………………………………………………….……………… 
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 Question 33 (7 marks) 

 The figure below shows three buoys at sea at ,  and A B C . A helicopter flies along FH and then 
  HG , where ,  and F G H are three points of the same height vertically above ,  and A B C , respectively. 
 When the helicopter reaches H , the angles of depression of  and A B  from the helicopter are 
 60  and 30  , respectively. The true bearings of  and A B  from C  are 250  and 130  , respectively.   
 The distance between  and A B  is 100 13 km . 
 

 

 

 

 

 

 

 

 

 

 

(a) Show that the distance between  and CA  is 100 km .           3 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
Question 33 continues on the next page  
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 Question 33 continued 

 

 At 9 a.m., two destroyers start travelling from  and A B in the direction of C and continue past C in the 

 same straight lines. The destroyer at A travels along AC with a uniform speed of 20 km/h , while the 

 destroyer at B travels along BC with a uniform speed of 50 km/h . 

 

(b) Show that the distance between the two destroyers after travelling for t  hours      2 

  is 210 1300 450 39t t− + . 

 

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

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

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

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

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

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

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

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

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

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

 

(c) The destroyers are known to be “on alert” when they are less than 40 km  apart.     2 

During what times will the two destroyers be “on alert”? 

 

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

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

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

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

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

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

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

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

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

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

 

 

End of paper 


























































