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MATHEMATICS ADVANCED TRIAL EXAMINATION 2020 

General Instructions 

• Reading time – 10 minutes

• Working time – 3 hours

• Write using black pen

• Calculators approved by NESA may be used

• A reference sheet is provided at the back of this paper

Section I 10 marks 

• Detach the Multiple Choice sheet from the back of this booklet.

Answer Questions 1–10 using the Multiple Choice sheet on page 43.

• Allow about 15 minutes for this section.

Section II  90 marks 

• Attempt Questions 11–34.

• Allow about 2 hours 45 minutes for this section.

• For questions in Section II, show relevant mathematical reasoning and/ or

calculations.

• Additional writing space is available on pages 37 to 42.
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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 at the back of this exam paper for Questions 1 – 10 

1 What type of relation is shown in the graph below? 

(A) One-to-one

(B) One-to-many

(C) Many-to-one

(D) Many-to-many

2. What is the gradient of the normal to the tangent line  2 1 0x y− + = ?

(A)  
1

2
−

(B) 
1

2

(C) 2−

(D) 2
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3  Using the diagram below calculate
6

0
( )f x dx∫ . 

(A) 6.75

(B) 7.5

(C) 10.5

(D) 14.25

4  A set of data has a lower quartile of 22 and an upper quartile of 32. What is the 

maximum possible range for this set of data if there are no outliers? 

(A) 7

(B) 10

(C) 40

(D) 47
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5. Ascham School collected data on the reasons given by students for being late to
school. The Pareto chart shows the data collected.

Approximately what percentage of students gave the reasons ‘Traffic’ or ‘Sport training’? 

(A) 23%

(B) 33%

(C) 65%

(D) 70%
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6. Which of the following is a discrete probability distribution?

(A)

x 1 2 3 4 

P(X=x) 0.23 0.16 0.35 0.25 

(B) 

x 1 2 3 4 

P(X=x) 0.27 0.61 -0.31 0.43 

(C) 

x 1 2 3 4 

P(X=x) 0.14 0.32 0.48 0.07 

(D) 

x 1 2 3 4 

P(X=x) 0.19 0.29 0.25 0.27 

7. Use the graph below to solve the inequality 23 2 3x x− − < .

 

(A) 0x <

(B) 2 0x− < <

(C) 2 0x or x< − >

(D) 3 1x or x< − >

23 2y x x= − −
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8. The table shows the compounded values of $1 at different interest rates over different
periods.

Percy hopes to have $25 000 in 4 years to buy a car. He opens an account today which pays 
interest of 4% p.a., compounded every 6 months. Using the table, which expression calculates 
the minimum single sum that Percy needs to invest today to ensure he reaches his savings 
goal? 

(A) 25000 1.3686×

(B) 25000 1.3686÷

(C) 25000 1.1717×

(D) 25000 1.1717÷

9. There will be 90 000 students sitting an examination. If their examination results form
a normal distribution, how many students would be expected to score a result higher
than 1 standard deviation below the mean?

(A) 14 400

(B) 14 535

(C) 75 465

(D) 75 600
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10. Consider the cumulative distribution function:

( )

[ ]

( )

0 , ,0

( ) sin , 0,
2

1 , ,

x
F x b

b

−∞

  =   

 
 ∞

Find b. 

(A)  
2

b
π

=

(B) b π=

(C) 2b π=

(D) 4b π=

End of Multiple Choice. 
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Mathematics Advanced 

Section II Answer booklet 

90 marks 

Attempt Questions 11 – 35. 

Allow about 2 hours and 45 minutes for this section. 

Instructions: 

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

• Your responses should include relevant mathematical reasoning and/or calculations.

• Additional writing space is available on pages 39 to 42.

Please turn over 
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Question 11 (2 marks) 

Solve 5 2 3x− = . 2 

Question 12 (3 marks) 

In a bag there are 6 red marbles (R) and 12 green marbles (G). Two marbles are selected at 
random without replacement. A partially completed probability tree is shown. 

Complete the probability tree and calculate the probability of selecting two marbles of 
different colours. 3 

R 

R 

R 

G 

G 

G 
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Question 13 (2 marks) 

Differentiate ( )4
xe x+ . 2

Question 14 (3 marks) 

Given ( )
ln

x
f x

x
= , solve ' ( ) 0f x =  in the domain 0, 1x x> ≠ . 3 

Please turn over 
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Question 15 (2 marks) 

A sector of angle 
2

3

π
 is cut out of a circular piece of paper of radius 10 cm and removed. The

cut edges of the remaining paper are brought together to shape the paper into a cone. Find the 
exact circumference of the circular base of the cone.      2 

Question 16 (4 marks) 

Ali decides to turn her crochet hobby into a small not-for-profit business. She spends $60 on 
equipment and estimates that it costs her $16 to manufacture each crochet doll. She plans to 
sell each doll for $20. 

(a) Write equations for the cost C, and income I, for the sale of x items. 2 

(b) Solve the equations simultaneously to determine the number of dolls Ali needs to sell to
break even.           2
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Question 17 (2 marks) 

Figtree Syndrome is a rare disease that causes memory and concentration problems in young 
people.  

Below is a table and a scatterplot showing the relationship between funds spent in finding a 
cure, as a percentage of a country’s Gross Domestic Product (GDP), and the number of cases 
diagnosed in 10 different countries.  

Research spending 
(% of GDP) 

2.0 2.4 3.0 3.2 3.5 3.8 4.1 4.5 4.6 5.0 

Cases of Figtree 
Syndrome (1000's) 

7.8 6.8 7.2 6.6 5.8 5.6 4.6 5.0 4.0 4.2 

(a) Determine Pearson’s correlation coefficient for this data correct to 3 decimal places. 1

(b) Find the least squares regression line for this data. Round your values to 3 significant
figures. 1 
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Question 18 (6 marks) 

There are plans to construct a series of straight paths at the top of a mountain. The paths will 
connect three landmarks: the cable car station C, the communications tower T and a camp site 
E, as shown in the diagram. The length of the path from C to T is 950 m and the length of the 
path from C to E is 1400 m. 

The bearing of the tower from the cable car station is 060° .

The bearing of the camp site from the cable car station is 100° .

(a) What is the length of the straight path between the communications tower T and the
campsite E? Give your answer correct to two significant figures. 3 

Question 18 continues on the next page. 

DIAGRAM 
NOT TO 
SCALE 
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Question 18 continued… 

(b) Use your answer from (a) to find the true bearing of the camp site E from the
communications tower T. 3 

Question 19 (1 mark)  

Consider the functions ( )f x  and ( )g x  whose graphs are displayed below. 

Find the value of ( )( 2)g f − . 1 

( )y f x=
( )y g x=
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Question 20 (3 marks) 

Differentiate ( )5
1 2x x− . 3 

Question 21 (3 marks) 

Solve 2sin 2 3 0x + =  in the domain [ ]0,2π . 3 

Question 22 (3 marks) 
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Consider the two identical graphs of ( )f x  below. On the same set of axes, sketch the graphs: 

(a) ( )2y f x= − 1 

(b) 2
2

x
y f

 = + 
 

2 

Question 23 (2 marks) 
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Find the value(s) of k, where 0k ≠ , given that 2 8 0x kx k+ + =  has two equal roots. 3 

Please turn over 
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Question 24 (10 marks) 

Consider the even function ( )( )2 4 2 23 2 3 1y x x x x= + − = − + .

(a) Find the stationary points and determine their nature. 4 

Question 24 continues on the next page. 
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Question 24 continued… 

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

Question 24 continues on the next page. 
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Question 24 continued… 

(c) Sketch the graph of 2 43 2y x x= + − showing stationary points, points of inflection and

intercepts.          3
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Question 25 (3 marks) 

Consider the region bounded by 1y = , 4x = and the curve
2

y
x

= .

Determine the exact area of the shaded region. 3 

2
y

x
=

1y =

4x =
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Question 26 (2 marks) 

The graph below corresponds to a trigonometric function ( )( ) cosf x k x b= + . Find one pair

of possible values for k and b.         2 

Question 27 (2 marks) 

Differentiate 
2

3x . 2 
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Question 28 (3 marks) 

Kelly has been offered two part-time jobs at local furniture shops. At furniture shop X  she 
receives a retainer of $300 per week plus $200 for each lounge suite sold. At furniture shop 
Y  she receives a retainer of $450 per week plus $100 for each lounge suite sold. Past weekly 
sales of lounge suites indicate the following probability distribution. 

Number of lounge suites 0 1 2 3 4 5 

Probability 0.1 0.2 0.5 0.15 0.04 0.01 

(a) Find the expected number of lounge suites sold per week.  Give your answer to the nearest
whole.            1

b) Find the variance for this data. 1 

(c) Which furniture shop job should Kelly take? Justify your answer by referring to the
weekly pay Kelly expects to earn based on your result from part (a). 1 
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Question 29 (4 marks) 

Determine the exact area bounded by the curves 3 cosy x= , siny x=  and the x-axis from

0x =  to
2

x
π

= . 4 

2

π

3
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Question 30 (7 marks) 

The drop-bear population is endangered. On January 1, 2003 there were only 1000 drop-bears 
left in the wild. The drop-bear natural reproductive cycle allows for a population increase of 
5% per year. However, every year 100 drop-bears are poached by illegal hunters. 

(a) Show that the drop-bear population remaining after two years is given by the expression:
2

2   1000 (1.05) 100 (1.05 1)T = × − × + . 2 

(b) Find an expression for Tn, the number of drop-bears remaining after n years. 2 

Question 30 continues on the next page. 
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Question 30 continued… 

(c) What is the drop-bear population on January 1, 2008? 1 

(d) During what calendar year will the drop-bears become extinct if no interventions are put
in place?           2
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Question 31 (6 marks) 

The length of time (in minutes) that a person in the Sydney metropolitan area has to wait for 
an ambulance to arrive after contacting ‘000’ is a continuous probability distribution function 
defined by: 

(10 ), 0 10
( )

0, otherwise

ax x x
f x

− ≤ ≤
= 


(a) Show that the value of a is
3

500
. 2 

Question 31 continues on the next page. 
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Question 31 continued…  

(b) Find the cumulative distribution function. 2 

(c) Find the probability, as a decimal, that a person will have to wait more than 7 minutes.
2 
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Question 32 (5 marks) 

A circular piece of tinplate of radius 10 cm has three segments removed, leaving the shaded 
shape as illustrated. The angle θ  is measured in radians.

(a) Show the remaining shaded area is given by 50( 3sin )A θ θ= +  cm2. 2 

Question 32 continues on the next page. 
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Question 32 continued… 

(b) Find the angle θ  so that the area of the shaded shape is a maximum. Answer correct to 2

decimal places.          3
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Question 33 (4 marks) 

A number of people participated in a Swimming Championship and swim times were 
normally distributed. Swimmers who took longer than 16.5 minutes to complete the swim 
were disqualified. About 16% of swimmers were disqualified. The mean time to complete the 
race was 15 minutes. 

(a) Find the standard deviation of swim times for this race. 1 

(b) Sketch the normal distribution curve for this information. 1 

(c) The fastest 1% of swimmers immediately qualify to move forward to the next level of
competition.

Use the probability tables for the standard normal distribution provided on pages 33 and 34 to 
determine the qualifying time.        2 
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For use with Question 33 

Probabilities table for the standard normal distribution for z-scores from -3.49 to 0. 
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For use with Question 33 

Probabilities table for the standard normal distribution for z-scores from 0 to 3.49. 
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Question 34 (7 marks) 

A small-sized home swimming pool contains 100 kL of water when full. A water pump 
cycles the water in and out of the pool through a filter for cleaning and treatment. 

The flow rate of the volume of water that the pump filters in and out of the swimming pool in 
kilolitres per minute (kL/min) is given by: 

0.3sin
30

dV t

dt

π
= −

(a) At 9:45 am the swimming pool is full and the pump is switched on. What is the first time
after 9:45 am at which the flow rate is zero?       2

b) Find an expression for the volume (V) of water in the pool after t minutes. 3 

Question 34 continues on the next page. 
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Question 34 continued…  

c) Find the minimum volume of water in the pool during the pumping cycle. Leave your
answer in terms of π . 2 

- END OF EXAM  -
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Additional writing space. 

Label each question carefully. 
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Additional writing space. 

Label each question carefully. 
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SECTION I Mathematics Multiple Choice Answer Sheet 10 Marks 

This sheet must be handed in separately.  Detach it from the question paper. 

Shade the correct answer: 

1. A  B C D  

2. A  B C D  

3. A  B C D  

4. A  B C D  

5. A  B C D  

6. A  B C D  

7. A  B C D  

8. A  B C D  

9. A  B C D  

10. A  B C D  
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