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General Instructions 

• Reading Time – 5 minutes 

• Working Time – 3 hours  

• Write using black pen 

• NESA-approved calculators and 

drawing templates may be used 

• A reference sheet is provided 

separately 

• In Questions 11 – 16, show relevant 

mathematical reasoning and/or 

calculations 

• Marks may be deducted for untidy 

and poorly arranged work 

• Do not use correction fluid or tape 

• Do not remove this paper from the 

examination room 

 Total marks – 100 

Section I  Pages 3 – 6 

10 marks 

Attempt Questions 1 – 10 

Answer on the Objective Response Answer Sheet 

provided 

Section II Pages 7 – 15 

90 marks 

Attempt Questions 11 – 16 

Start each question in a new writing booklet 

Write your student number on every writing 

booklet 
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/100 
 

This assessment task constitutes 30% of the Higher School Certificate Course School Assessment 
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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 to complete this section. 
 
 
1. 5.9974932 rounded correct to 3 significant figures is 

 
A. 5.99 

B. 6.00 

C. 5.997 

D. 5.998 

 
2. Which pair of inequalities represents the shaded region? 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
A.  

  
2

2
4

y x
y x
≤ +

 ≤ −  
 

B.   

 
2

2
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y x
y x
≤ +

 ≥ −  
 

C.  

 
2

2
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y x
y x
≥ +

 ≥ −  
 

D.   

 
2

2
4

y x
y x
≥ +

 ≤ −  
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3. Simplify   
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4. For the function ( ) ,  y f x a x b= < <  graphed below: 

 
 
 
 

 
 
 
 
 
 
 

 
which of the following is true? 
 
A. ( )' 0f x >  and ( )'' 0f x >  

 
B. ( )' 0f x >  and ( )'' 0f x <  

 
C. ( )' 0f x <  and ( )'' 0f x >  

 
D. ( )' 0f x <  and ( )'' 0f x <  

 

  

 
y  
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9cm 

5. For what values of k  does the equation 2 6 3 0x x k− − =  have real roots? 
 
 
A. 3k ≥ −  

 
B. 3k ≤ −  

 
C. 3k ≥  

 
D. 3k ≤  

 

 
 
6. In the diagram below, ABC  is a triangle and AB DE . 

 
 
 
 
 
 
 
 
 
Given that 15AB = cm, 9DE = cm and 6BE = cm, what is the value of  BC ? 
 
A. 3.6 cm 

 
B. 6 cm 

 
C. 9 cm 

 
D. 15cm 

 

 
 
 
7. What is the solution of the equation  ( )cos tan 1 0x x − =   for 0 x π≤ ≤  

 
A.   No solution 

 

B. 
4

x π
=  only 

 

C. 
2

x π
=   only 

 

D. 
4

x π
=   or  

2
x π
=  

𝐷𝐷 

𝐴𝐴 

𝐵𝐵 𝐸𝐸 𝐶𝐶 

15cm 
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8. What is the angle of inclination of the line 3 2 7x y+ =  with the positive direction of the x − axis? 
 

A. 33 41́°  
 

B. 56 19́°  
 

C. 123 41́°  
 

D. 146 19́°  
 

 
 
 

9. A particle is moving in a straight line. At time t seconds its displacement from a fixed point O on the      
line is 2 2x t t= −   metres. What distance is travelled by the particle in the first 3 seconds of its motion? 

 
A.   3 meters 

 
B.   4 metres 
 
C.   5 metres 
 
D.   6 metres 

 
 
 
 
10. A population is declining exponentially. After time t years the number of individuals in the population 

is given by ( ) 0 11000 tN t e− ⋅=  . What percentage of the population remaining at the start of the thn  year 

is lost during that year? 
 

A. 0 1100(1 )%e− ⋅−   
 

B. 0 1100 %e− ⋅   
 

C. 0 1100 (1 )%e
n

− ⋅−   

 

D. 0 1100 %e
n

− ⋅   

 
 
 

End of Section I 
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Section II 

90 marks 

Attempt Questions 11 – 16  

Allow about 2 hours 45 minutes for this section 

 

Begin each question in a new writing booklet, indicating the question number. 

Extra writing booklets are available 

In Questions 11 – 16, your responses should include relevant mathematical reasoning and/or calculations. 

 

Question 11 (15 marks)  Use the Question 11 Writing Booklet. 

(a) Rationalise the denominator of  5
3 2+

.                                                                2 

 

(b) Find the length of a circular arc in a sector of radius 4 cm subtending an angle of 2
3
π  radians.  1 

 

(c) Find   ( )
3

1 5x dx−∫                                1 

 

(d) Differentiate   
cos

x
x

                                 2 

 

 

(e) Differentiate 2 3xx e                             2 

 

 

(f) Find the focus and directrix of the parabola   28 4 4y x x= − − .               3 

 
 

(g) Solve   3 2 1x − ≤                               2 

 

(h) Find the domain of the function ( )
2

1
4

f x
x

=
−

                  2 
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Question 12 (15 marks) Use the Question 12 Writing Booklet. 

 

(a) Find the equation of the normal to the curve ( )2ln 1y x= +  at 0x = .                              2 

 

 

(b) For a particular series the sum to n  terms is given by 1 22n
nS n+= + .              2 

What would be the 11th term of this series?   

 
 
 

(c) In the diagram below, the lines 2 5 0x y− + =  and 3 2 3 0x y+ − =  intersect at B   
and 3 2 0x y+ + =  is the line AC . 

 

 

 

 

 

 

 

 

 

 

 

(i) Find the coordinates of B.                          1 

(ii) Find the perpendicular distance from B to AC . Leave your answer as a surd.         2 

(iii) State the equation of the circle with centre B and having AC as a tangent          1 

  to the circle. 

 

 

Question 12 continues on page 9 

 

 

  

NOT TO 
SCALE 
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Question 12 (continued) 

(d) Wendy sets out on a bushwalk leaving the campsite (S) on a bearing of 150T for  
4.8 km until she reaches the waterfall (W). 

She has a swim and then sets out walking due east for 6.1 km until she arrives to the edge of the 

canyon (C).  

 
 
 
 
 
 
 
 
 

 

 
(i) What is the size of SWC∠ ?                         1 

(ii) Show that the distance of the canyon (C) from the campsite (S) is 9.5 km, correct        1  

to the nearest 100 metres.       

(iii) Hence, or otherwise, find the bearing of the campsite site (S) from the            2 

Canyon (C), to the nearest degree.  

   

(e) The diagram below shows the region bounded by tany x= , the line 
4

x π
=  and the x -axis.   3 

 
 
 
 

 

 

 

  

The region is rotated about the x -axis to form a solid.           

Find the exact volume of the solid formed. 

 

 

End of Question 12  

NOT TO 
SCALE 
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Question 13 (15 marks)  Use the Question 13 Writing Booklet. 

 

(a) The area of ABC∆  is 218 3 cm . Calculate the value of x.                                                 3                                                 
 
 
 
 
 
 
 
 
 
 

 

 
(b) Consider the curve 3 24 24 8y x x= − +  

 
(i) Find the stationary points of the curve and determine their nature.                        4        

 
(ii) Sketch the curve, labelling the stationary points.                                                    2 
 

(iii) Hence, or otherwise, find the values of  x  for which dy
dx

is negative.                    1                

 

 

 

(c) By letting lnm x= , solve for x :    [ ]2 3ln ln 4 0x x− − =                                                     2    
 
 
 
 
 

(d) The rate at which water flows into a bathtub is given by                                                   3                  
 

                                           2

12
1 3

dV t
dt t

=
+

   

 
where V is the volume of water in the bathtub in litres and t is the time in seconds. 
 
Initially the bathtub is empty. 
 
Find the exact amount of water in the bathtub after 5 seconds. 

 

A 

B 

C 

2x −  

4x +  

60⁰ 

NOT TO  
SCALE 
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Question 14 (15 marks)  Use the Question 14 Writing Booklet. 

 

(a) Sketch the curve 3 2cosy xπ= +   for 0 4.x≤ ≤                                                                3 

 

(b) (i)  Find the exact value of  
1

0

xe dx∫                                                                              1 

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

             to the integral 
1

0

xe dx∫ , leaving your answer in exact form. 

 (iii) Using parts (i) and (ii), show that    3 5
2

ee −
≈                                                    1 

 

(c) The number of bacteria present in a culture is given by ( ) ktN t Ae= , where A and k  
are constants and t is the time in minutes.   
 

(i) Show that  N(t)  satisfies  dN kN
dt

=                                                                        1 

 
(ii) If it takes 5 minutes for the bacteria to quadruple, show that 0.2773k = ,             2                             

correct to 4 significant figures.  
 
(iii) Find the rate of change of the bacteria after one hour given that the initial                            2                     

amount of bacteria is 66.2 10 .×  Express your answer in scientific notation                         
correct to three significant figures.    

 

 

(d) The area between the curves 2y kx kx= − and 22y x k= − , for 0 1x≤ ≤                           3              
where 1,k >  is 4 square units. Find the value of  k. 
 

                                                               

                                                            

                                                                                    

 

 

 

 

 

2y kx kx= −  

22y x k= −  

y 

x 

NOT TO  
SCALE 

0 
1 
·
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Question 15 (15 marks) Use the Question 15 Writing Booklet. 

 

(a) In the diagram, ABCDEFGHI is a regular nonagon and BC is produced to J, 

   such that DC DJ=  and  BJ⊥  KJ. HD is produced to L passing through J. 

 

 

 

 

 

 

 

 

(i) Find the size of BCD∠ .                           1 
 

(ii) Find the size of KJL∠  giving reasons.                      2 

 

 

(b) Two particles A and B, initially at the origin move along the x -axis. 
Their velocities v  are in metres per second at time t . 

Particle A has displacement given by 
4

3 22 3
4
tx t t t= − + + . 

 
(i) Find the velocity v  of particle A as a function of time.                 1 

 

Particle B has velocity given by 4 3v t= + . 

(ii) When do the two particles have the same velocity?                  1 
 
 

(iii) What is the distance of the particles from the origin, when both          3 
particles meet again? 
 

(iv) Show that the acceleration is never less than 21m/s for particle A.            2 

. 

Question 15 continues on page 13 
 
 
 
 

NOT TO 
SCALE 
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Question 15 (continued) 

 
(c) Peter borrows $26 000 from his parents to buy a new car. 

His parents agree to lend Peter the money to be repaid over a period of 5 years with  
regular monthly repayments of $M made at the end of each month. 

Peter’s parents agree to not charge Peter any interest for the first 2 years of the loan period. 
Thereafter, at the end of each month, interest of 2% per month is calculated on the amount owing  
and is charged just before each repayment. 
 
Let $ nA  be the amount owing at the end of the nth repayment. 

 

(i) Explain why 24 26000 24A M= − .                        1 
 

(ii) Show that ( )( ) ( )2
26 26 000 24 1.02 1 1.02A M M= − − +                  1 

 
(iii) Find the amount of each monthly repayment.                         3 

 

   

 

 

 

End of Question 15 
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Question 16 (15 marks)  Use the Question 16 Writing Booklet. 

(a)   

    

  In the diagram, ABCD  is a straight line where 6 cm.AB BC CD= = =             2 

  The semicircles on diameters AC  and  BD  intersect at E  so that BCE∆  is equilateral.    

  Find in simplest exact form the area of the region common to the two semicircles.     

 

 

(b) The diagram below shows rectangle ABCD  where CD = 6x, QD = 2x and QA = x. 
The line BQ meets AC at P. 

 

 

  Copy the diagram into your answer booklet. 

(i) Prove |||APQ CPB∆ ∆                          2 

(ii) Show 3
4

CP AC=                            2 

 

(c) Given that   1x <    and   21 1 ...
3

x x x
x
+

= + + +     to infinity, find the value of  x  .        3 

Question 16 continues on page 15 
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Question 16 (continued) 
 
(d) Romeo ( )R  and Juliet ( )J  live on 2 parallel streets which are 2 km apart and run east-west as shown  

in the diagram. Juliet calls Romeo to let him know she is home. Romeo immediately leaves his house  
in order to get to Juliet’s house as soon as possible.  
 
Romeo has hidden a bike at point B on Juliet’s street.  
To get to Juliet’s house, Romeo runs at a speed of 8km/h, from his house, R , through the bush to his  
bike, B .  He then rides his bike, at a speed of 16km/h, to Juliet’s house, J . 
 
Let x  km represent the distance the bike is east of Romeo’s house. 
 
 
 

 
 
 
 
 
 
 

 
(i) Show that the time taken in hours, T, for Romeo to get to Juliet’s house is given by    2 

 

   

2 4 6
8 16

x xT + −
= +

  
 
 

(ii) Find the distance BJ, in order to minimise the time taken for Romeo to get to Juliet.   3 
 
 

(iii) Find the minimum time taken for Romeo to get to Juliet’s house.          1 

 

 
 

 

End of paper 
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