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Section I 

10 marks 

Attempt Questions 1-10 

Allow about 15 minutes for this section 

Write the correct alternative on your answer page 

1 What is the period of 2sin (2 )y xð= ?

A. 1

B. 
2

ð

C. 2

D. ð

2 What is the best description of the correlation between x and y for the data shown on 

the scatterplot? 

A. Moderate positive

B. Moderate negative

C. No correlation

D. Weak positive
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3 If 
2

tan and 
3 2

ðñ ñ ð= − ü ü . What is the value of sec ?ñ

A. 
3

13
−

B. 
13

3
−

C. 
13

2
−

D. 
2

13
−

4 The graph of ( )y f x=  is shown below, 3x =  is an asymptote.

Which inequality gives the domain of ( )y f x= − − ?

A. : 3D x þ

B. : 3D x ü

C. : 3D x þ −

D. : 3D x ü −
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5 The point P(8 ,–3) lies on the graph of

What are the coordinates of the image of P if the function is transformed to : 

?  

A. ( 1, 11 )

B. ( 1, –1 )

C. ( 15, 11 )

D. ( 15, –1 )

.

6 Marina completed tests in each of four subjects. On each test, the class scores were 

normally distributed. 

The table shows her scores in each subject as well as the mean and standard deviation 

of the test scores for each subject. 

Subject Mark Class Mean Standard Deviation 

Economics 64 60 3 

Mathematics 71 60 10 

Art 69 60 5 

Chemistry 82 60 18 

Which subject is her strongest performance, relative to the rest of the class? 

A. Economics

B. Mathematics

C. Art

D. Chemistry

lOMoARcPSD|35984093



PLC Sydney Mathematics Advanced HSC Trial 2021 5 

7 The graph of '( )f x  is shown below. For what values of x  is the function ( )f x

decreasing? 

A. ( ),3−

B. ( ) ( ),0 0,2− 

C. ( )0,2

D. ( )3,

8 Let ( ) 1 ( )g x f x= + . If

4

1

( ) 7f x dx = . What is the value of

4

1

( )g x ? 

A. 6−

B. 4−

C. 8

D. 10

lOMoARcPSD|35984093

https://www.studocu.com/en-au?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=2021-yr-12-adv-trial-exam


PLC Sydney Mathematics Advanced HSC Trial 2021 

6 

9 What is the derivative of 
2 13 x

y
+= ?

A. 
2 1' 2(3 )x

y
+=

B. 
2 1' ln 3(3 )x

y
+=

C. 
2 1' 2 ln 3(3 )x

y
+=  

D. 
2 1' (2 1)(3 )x

y x
+= +

10 A continuous random variable, X , has the following probability density function, 

where k is a particular positive value. 

sin for      0
( )

0  for all other values of 

x x k
f x

x

 ü
= ý
þ

What is the value of the median of this function? 

A. 
6

ð

B. 
4

ð

C. 
3

ð

D. 
2

ð

lOMoARcPSD|35984093



PLC Sydney Mathematics Advanced HSC Trial 2021 7 

Trial Higher School Certificate Examination 

Mathematics Advanced 

Section II Answer Book 

90 marks 

Attempt Questions 11-36 

Allow about 2 hours and 45 minutes for this section 

Instructions 

• Answer the questions on your own paper. The spaces provide guidance for the

expected length of response.

• Your response should include relevant mathematical reasoning and/or calculations.
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START A NEW PAGE FOR YOUR ANSWERS 

Question 11 (2 marks) 

Differentiate ( )7
25 2x− 2 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

Question 12 (2 marks) 

The random variable X has a probability density function given by 2 

(2 ) if 0 2
( )

0 if 0 or 2

ax x x
f x

x x

−  ü
= ý ü þþ

where a is a positive constant. Find the value of a 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

Question 13 (2 marks) 

In an arithmetic series is 
4 32T =  and

7 17T = . Find 
11T . 2 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 
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Question 14 (4 marks) 

Forty two students study at least one of either Physics or Chemistry. Of these 42 students, 27 

study Physics and 33 study Chemistry. 

(a) How many students study both Physics and Chemistry? 1

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

(b) Find the probability that a student studies Physics given that they study 1 

Chemistry.

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

(c) What is the probability that 2 randomly chosen students both study only 2 

Physics?

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 
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Question 15 (3 marks) 

In the following diagram, A and B represent the position of 2 campsites. Campsite A is due 

west of Campsite B, at a distance of 4 kilometres. 

A third Campsite C, bears 035o  from A and 330o  from B.  

(a) Show that 60o
CBA =  and 55o

BAC = 1 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

(b) Find the distance from Campsite A to Campsite C. Give your answer correct 2 

to one decimal place.

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

lOMoARcPSD|35984093



PLC Sydney Mathematics Advanced HSC Trial 2021 11 

Question 16 (2 marks) 

The curve ( )y f x=  has gradient function
23 2 1

dy
x x

dx
= − − . Find the equation 2 

of the curve if (1) 5f = .

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

Question 17 (3 marks) 

Find 
3

cos 2
x

d x

dx e

ö ö
÷ ÷
ø ø

. Write your answer in simplified form. 3 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 
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Question 18 (2 marks) 

Evaluate 

3

2

2

2 1
 

x
dx

x x

+
+ , leaving your answer in simplified, exact form. 2 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

Question 19 (3 marks) 

Given that 0 4xü ü  and ( )5 5log 4 2log 1x x− − = , find the value of .x 3 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

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

The diagram below shows the graph of 
2 6y x x= + −  for 0 4x  .

(a) Find the value of A. 1 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

(b) Hence find the area bounded by the x-axis, the curve
2 6y x x= + − , 0x = 2 

and 4x = .

............................................................................................................................ 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 
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Question 21 (4 marks) 

Yuki and Jerry are watching China’s Lin Dan play against Malaysia’s Lee Chong Wei

in the Final of the World Badminton Championships. It is a very exciting match. 

Yuki is worried that Jerry will faint with excitement. She takes his pulse at various 

intervals during the game. The information is recorded in the table and graphed on  

the scatterplot below. 

( )time since the match started minutest = 2 5 8 16 20 30 42 48 53 

heart rate (beats / minute)b = 72 80 68 72 80 84 77 90 99 

(a) Find the value of r , the Pearson’s correlation coefficient, correct to 2 1 

decimal places.

............................................................................................................................ 

........................................................................................................................... 

(b) Find the equation of the least squares regression line, correct to 2 decimal 2 

places, using the variables given in the table.

............................................................................................................................ 

........................................................................................................................... 

(c) Use the least squares regression line to estimate Jerry’s pulse rate at the 1 

35th minute. 

............................................................................................................................ 

........................................................................................................................... 

............................................................................................................................ 

........................................................................................................................... 

........................................................................................................................... 
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START A NEW PAGE FOR YOUR ANSWERS 

Question 22 (1 mark) 

The following table shows the distribution of the number of children of some 1 

families: 

Number of children 0 1 2 3 4 

Number of families k 2 9 6 7 

It is given that k  is a positive integer. 

If the mode of the distribution is 2, write down the range of values of k . 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

Question 23 (3 marks) 

A city is suffering through a drought and adopts a plan to import water from another city. 

The volume of water imported in the 1st year is 
7 31.8 10 mô  and in subsequent years, the

volume of water imported each year is 9% less than the volume of water imported in the 

previous year. 

(a) Find how much water was imported in the 3rd year.     1 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

(b) Find the total volume of water imported in the first 8 years.     2 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 
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Question 24 (3 marks) 

Let F  be a cumulative distribution function shown below. 

(a) Sketch the graph of ( )F x .

( )
( )

0 1

0.25 1 1 3
( )

0.5 0.125 3 3 7

1 7

x

x x
F x

x x

x

üü
ÿ −  üÿ= ý + −  üÿ
ÿ óþ

    2 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

(b) Find (3 5)P X  .     1 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 
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Question 25 (5 marks) 

A curve is defined by 5 

Sketch the curve for the domain [ -3 , 3] , showing all key features including classifying the 

nature of stationary points and finding any inflections. Also state where the curve is concave 

down. You do not need to find the x – intercepts.

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 
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Question 26 (2 marks) 

The heights of a group of students are normally distributed with a mean of 168 cm and 

a standard deviation of 12 cm. 

(a) A student is chosen at random. Find the probability that the students height     1 

is greater than 180 cm.

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

(b) In this group of students, 2.5% have heights less than d. Find the value of d.     1 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 
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Question 27 (2 marks) 

Whilst performing some experiments, researchers found that the rate of change 2 

of the distance (in cm/s) travelled by a virus particle is given by  

( )( ) 50log 1 5eA t t= + ,

where t  is the number of seconds elapsed since the start of the research. 

Use the trapezoidal rule with 4 sub-intervals to find an approximate distance, D cm, 

the virus particle travelled in the time from 0.1t =  to 0.5t = , correct to1 decimal place.

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

Question 28 (2 marks) 

Solve 22sin 1
3

xö ö =÷ ÷
ø ø

 for the domain  ,ð ð−  2 

............................................................................................................................ 

........................................................................................................................... 

............................................................................................................................ 

........................................................................................................................... 

............................................................................................................................ 

........................................................................................................................... 
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Question 29 (3 marks) 

Use the table below to answer the following questions for a standard normal distribution. 

(a) Find ( 1.2)P z  . 1 

............................................................................................................................... 

............................................................................................................................... 

(b) Find ( 2.84)P z ó 1 

............................................................................................................................... 

............................................................................................................................... 

(c) Find (1.4 2.1)P z  . 1 

............................................................................................................................... 

............................................................................................................................... 

lOMoARcPSD|35984093



PLC Sydney Mathematics Advanced HSC Trial 2021 21 

Question 30 (7 marks) 

A heated metal ball is dropped into a liquid. As the ball cools, its temperature, T (in degrees 

Celsius), t minutes after it enters the liquid is given by,  

0.05400 25 where 0.t
T e t

−= + ó

(a) Find the initial temperature of the balls as it enters the liquid. 1 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

(b) Find the value of t for which 200T = , giving your answer to 2 

3 decimal places.

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

(c) Find the rate at which the temperature of the ball is decreasing after 2 

50 minutes, giving your answer to 3 decimal places.

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

Question 30 continues on page 22 
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Question 30 (continued) 

(d) As it cools the ball will eventually approach what temperature? 1 

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

(e) Sketch the graph of T. 1 

End of Question 30 
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START A NEW PAGE FOR YOUR ANSWERS 

Question 31 (3 marks) 

The rise and fall in sea level in a channel, due to tides, can be modelled by the 

cosine function 3cos 13
6

t
h

ðö ö= − +÷ ÷
ø ø

, where h, in metres,  is the water level in the channel at 

time t, in hours.  

Considering how the graph of cosh t=  has been transformed into the graph of

3cos 13
6

t
h

ðö ö= − +÷ ÷
ø ø

,  

(a) How deep is the channel at high tide?  1 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

(b) How many hours is there between consecutive high tides? 2 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

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

In lockdown, Grant has invented a game for one person. He throws two ordinary coloured 

dice, one orange and one green. He notes the result.  

Grant wins if the number on the green die is greater than the number on the orange die.  

Grant loses if the number on the green die is smaller than the number on the orange die.  

If neither of these events occur, Grant continues to throw the dice until it does. 

(a) Show that the probability that Grant wins on the first roll of the dice is
5

12
.       1 

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

............................................................................................................................... 

(b) What is the probability that a second throw is needed?     2 

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

(c) Calculate the probability that Grant wins on his first, second or third throw.     2 

Leave your answer in unsimplified form.

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

Question 32 continues on page 25 
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Question 32 (continued) 

(d) What is the probability that Grant wins the game?     2 

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

End of Question 32 
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Question 33 (5 marks) 

The diagram below shows the graph of 
2( ) x

f x x e
−=  for 0 6x  . There are

points of inflexion at A and C and there is a maximum at B. 

(a) Find '( )f x . 1 

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

(b) Find the exact y coordinate of B.    2 

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

(c) The second derivative of ( )f x  is ( )2''( ) 4 2 x
f x x x e

−= − + .    2 

Using this result, or otherwise, find the exact value of the x coordinate at C.

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  

...............................................................................................................................  
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START A NEW PAGE FOR YOUR ANSWERS 

Question 34 (8 marks) 

The triangle WXY has 8, ,WX YW x XY w= = =  as shown below.

The perimeter of the triangle WXY is 22. 

(a) Show that 
7 33

cos
4

x
W

x

−
= .     2

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

Question 34 continues on page 28 
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Question 34 (continued) 

(b) Let the area of triangle be A. Show that 
2 233 462 1089A x x= − + − .     3 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

(c) Hence, calculate the maximum area for triangle and state what type of     3 

triangle with the maximum area.

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

End of Question 34 

lOMoARcPSD|35984093



PLC Sydney Mathematics Advanced HSC Trial 2021 29 

Question 35 (3 marks) 

The graph below shows functions ( ) 3f x = −  and 2( ) ( 2)g x x x= − . The curves 3 

intersect at the point ( )1, 3− − . Find the area of the shaded region.

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 
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Question 36 (6 marks) 

Let X be a uniform discrete random variable with possible values 1,2,3....,X n= .

(a) Explain why
1

( )P X x
n

= = 1 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

(b) Given 2 2 2 2 ( 1)(2 1)
1 2 3 ...

6

n n n
n

+ +
+ + + + = . [DO NOT PROVE THIS], 5 

.

Show that  

2 1
( )

12

n
Var X

−
=
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