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Section I 
 

10 marks 

Attempt questions 1-10 

Allow about 15 minutes for this section 

 

Use the multiple-choice answer sheet for Questions 1–10. 

 

  
 

1 What is the domain of ln( 1) 4y x x= − + − ? 

 

 A. ( )1,4  

 B.  )4,  

 C. ( ), 4−  

 D. ( 1,4  

  

 

2 What is 
2

10

(2 3)
dx

x + ? 

 

 A. 5ln(2 3)x c− + +  

 B. 10 ln(2 3)x c+ +  

 C. 5

2 3
c

x

−
+

+
 

 D. 
3

20

(2 3)
c

x

−
+

+
 

  

 

3 There are ten pieces fruit in a basket. Four are apples and six are oranges. Mia randomly picks a 

piece from the basket and eats it. Liam then randomly picks and eats one of the remaining fruits.  

 

What is the probability that Liam ate an orange? 

 

 A. 3

5
 

 B. 4

5
 

 C. 27

50
 

 D. 22

45
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4 Which of the following best represents the graph of ln( 2 )y x= − ? 

 

 A. 

 

 B.  

 

 C. 

 

 D. 
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5 It is given that (2 3)y f x= + , where (7) 5f = , (2) 3f = , (7) 1f  = −  and (2) 2f  = . 

 

What is the value of (2)y ? 

 

 A. 2−  

 B. 4 

 C. 6 

 D. 10 

  

 

6 A data set consists of 20 numbers. Its mean is X and its median is Y.  

 

Each number in the data set is increased by 5.  

 

What is the mean and median of the new data set? 

 

 A. mean = X + 5, median = Y  

 B. mean = X + 5, median = Y + 5 

 C. mean = X + 0.4, median = Y  

 D. mean = X + 0.4, median = Y + 5 

  

 

 

 

7 What is the range of 3 2
3y x x= −  for 1 1x−   ? 

 

 A.  4,0−  

 B. ( 4,0−  

 C. ( 4,1−  

 D. ( 4, 2− −  
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8 The graph of ( )y f x=  is shown. 

 

 
 

Which of the following gives the area of the shaded region? 

 

 A. 
0 1

2 0

( ) ( )f x dx f x dx
−

− +   

 B. 
1

2

( )f x dx
−

  

 C. 
0 0

2 1

( ) ( )f x dx f x dx
−

+   

 D. 
1 1

2 1

( ) ( )f x dx f x dx

−

− −

−   

  

 

9 A cylindrical tank with a radius of 3 metres is being filled with water. The height of the water in 

the tank, ( )h t  in metres, is given by the function ( ) 5sin( ) 6h t t= + , where t is the time in hours. 
 

What is the rate of change of the volume of water in the tank at 
2

t


=  hours? 

 

 A. 3
0 m /h  

 B. 3
15  m /h  

 C. 3
15 2  m /h  

 D. 3
15 3  m /h  
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10 The graphs of ( )y f x=  and ( )y g x=  are shown. The function ( )g x  can be obtained by applying 

a transformation to ( )f x . 

 

 

 
 

 

Which of the following is correct? 

 

 A. ( ) ( 4)g x f x= − +  

 B. ( ) (2 4)g x f x= − +  

 C. ( ) ( 2 ) 4g x f x= − +  

 D. ( ) ( 2) 4g x f x= − + +  
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Question 11 (2 marks) 

 

 

A certain chemical is used to control the population growth of an invasive plant species in the 

city. The amount of the chemical in the soil decays exponentially according to the function 

0

kt
C C e= , where 

0
C  is the initial amount of the chemical in kilograms, and t is the time in years. 

Initially, 50 kg of chemical is applied. After one year, 10 kg of chemical remains in the soil. 

 

 

(a) Show that 
1

ln
5

k
 

=  
 

. 

 

1 

   

 
  

   

  

 

 

(b) Find the amount of chemical in the soil after five years. 

 

1 

   

 
  

 
  

   

   

  

 

 

 

 

Question 12 (2 marks)  

Find the sum of the arithmetic series 17 9 1 7 15 ... 495− − − + + + + . 

 

2 
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Question 13 (2 marks)  

Find 
2

2

4

x
dx

x x

+

+ . 

 

2 

  

  

  

  

  

  

  

  

 

 

 

 

 

Question 14 (2 marks) 

 

 

Sam is measuring the width of a field at regular intervals along its length to estimate the total 

area of the field. The measurements are taken every 2 metres, and the table gives the width ( )w x  

in metres at each distance 𝑥 metres from the starting point. 

 

x 0 2 4 6 8 10 
( )w x  5 6 5.5 6.5 7 6.5 

 

The area of the field is given by 
10

0

( )w x dx . 

 

Use the trapezoidal rule and the width at each of the six distance values to find the approximate 

area of the field in square metres. 

 

2 
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Question 15 (3 marks) 

 

 

Taylor is researching the relationship between the number of hours teenagers spend on social 

media per week and their overall satisfaction with life, measured on a scale from 1 to 10. 

 

After collecting the data, Taylor finds that the correlation coefficient is 0.868. 

 

A scatterplot showing the data is drawn. The line of best fit with the equation, 3.77 0.39y x= +  

is also drawn. 

 

 
 

 

Describe and interpret the data and other information provided, with reference to the context 

given. 

 

3 
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Question 16 (5 marks) 

 

 

(a) Sketch the graph of the functions 
4

y
x

=  and 1 2y x= + + , showing coordinates of their 

intersection point and intercept(s). 

 

 

 

 

 

 

 

                        

 

 

 

                            

 

 

 

4 

(b) Hence, or otherwise, solve 
4

1 2x
x
 + + . 

 

 

1 
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Question 17 (3 marks) 

 

 

Find the values of x for which the series 2 3
1 (3 5) (3 5) (3 5) ...x x x+ − + − + − +  has a limiting 

value. Hence, state all possible values of the limiting value if it exists. 

 

3 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

 

Question 18 (3 marks) 

 

 

Show that log (1 sin ) log (1 sin ) 2log (sec tan )
e e e

x x x x+ − − = + . 3 
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Question 19 (6 marks) 

 

 

The curves, 
x

y e=  and 2 1
x

y e
−

= + , intersect at one point as shown in the diagram. 

 

 

 
 

 

(a) By solving an appropriate equation, show that the two curves intersect at ln 2x = . 

 

2 
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(b) Find the exact area as shaded in the diagram. 

 
3 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 

 

 

 

 

(c) State all values of k such that the equation 2 1
x x

e k e
−

+ = +  has a positive solution. 

 

1 
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Question 20 (3 marks) 

 

 

 

(a) Show that :  
2

2

2

sec
cos .

tan

x
ec x

x
=  

 

1 

   

   

   

   

   

   

   

   

   

   

 

(b) Hence, or otherwise evaluate
3

2

6

(cos ) .ec x dx




   Leave your answer in exact form. 

2 

   

   

   

   

   

   

   

   

   

   

   

   

   

 End of booklet 1  
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Question 21 (2 marks) 

 

 

Let ( )f x  be an even function. If 
8

0

( ) 10f x dx =  and 
8

4

( ) 2f x dx = −  evaluate 
1

1

(4 )f x dx
−

 . 

 

 

2 

  

  

  

  

  

  

  

  

  

Question 22 (5 marks) 

 

 

(a) On the day that Alex was born, his grandmother deposited $4000 into an account earning 

4% per annum compounded annually.  

 

On each of Alex’s birthdays after this, his grandmother deposited $1200 into the same 

account, making her final deposit on Alex’s 15th birthday. That is, a total of 16 deposits 

were made. 

 

Let 
n

B  be the amount in the account on Alex’s nth birthday, after the deposit is made. 

 

Show that B4 = $9775.19   

 

2 
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(b) On his 15th birthday, just after the final deposit is made, Alex has $31 232.08 in his 

account. Alex then decides to leave all the money in the same account, continuing to earn 

interest at 4% per annum compounded annually.  

 

On his 16th birthday, and on each birthday after this, Alex withdraws $2500 from the 

account.  

 

How many withdrawals of $2500 will Alex be able to make? 

 

3 
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Question 23 (2 marks) 

 

 

The diagram shows a triangle ABC where 13, 12AB AC= =  and 24BC = . 

 

 
 

Find the area of the triangle ABC. Give your answer correct to two decimal places. 

 

2 
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Question 24 (7 marks) 

 

 

The graph of 
2

2 3y x x= − −  and its tangents through x-intercepts are shown. 

 

 
 

 

(a) Show the equations of the tangents are 4 12y x= −  and 4 4y x= − − . 

 

3 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 

 

 

 

 



Mathematics Advanced HSC Trial 2024 

© Amity College 2024    - 23 - 

(b) Find the shaded area between the parabola and its tangents. 

 
4 
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Question 25 (4 marks) 

 

 

A random variable is normally distributed with mean 0 and standard deviation 1. The table gives 

the probability that this random variable is less than z for different values of z. 

 

z 2−  1.5−  1−  0.5−  0 0.5 1 1.5 2 

( )P Z z  0.023 0.067 0.159 0.309 0.500 0.692 0.841 0.933 0.977 

 

In a particular city, the monthly rent prices for apartments are normally distributed with a mean 

of $1200 and a standard deviation of $200. 

 

 

(a) An apartment is chosen at random. Using the table, find the probability that its rent is 

between $1000 and $1500 per month. 

 

2 

   

   

   

   

   

   

   

   

 

 

 

 

 

   

(b) Two apartments are chosen at random. Using the table, find the probability that at least one 

of them has rent less than $1300 per month. Give your answer correct to three decimal 

places. 

 

2 

   

   

   

   

   

   

   

   

   
 
  



Mathematics Advanced HSC Trial 2024 

© Amity College 2024    - 25 - 

Question 26 (7 marks) 

 

 

A continuous random variable X has the probability density function ( )f x  given by 

( )sin( ) 2 , for 0 3
( )

0, for all other values of 

k x x x
f x

x

 +  
= 


 

 

 

(a) Show that 
2 9

k



=

+
. 

 

 

3 
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Question 26 (continued) 

 
 

(b) The graph of the density function is given. 

 

 
 

Find the mode of X. Give your answer correct to two decimal places. 

 

4 
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Question 27 (3 marks) 

 

 

Solve 
2 2

2log ( 6) logx x− = . 

 

3 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

End of booklet 2 
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Question 28 (5 marks) 

 

 

(a) Show the equation of the tangent to the graph of ln( )y ax a= +  at 1x =  is 

2ln(2 ) 1

2 2

x a
y

−
= + . 

 

 

3 

   

   

   

   

   

   

   

   

   

   

   

 

 

 

 

 

(b) Find all values of a such that the tangent from part (a) has a negative y-intercept. 

 

2 
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Question 29 (8 marks) 

 

 

The water depth, y in metres, in a lake can be modelled by the function 5 3cos
6

t
y

 
= +  

 
, where 

t is the time in hours after 6:00 am. 

 

 

(a) Determine the time between successive high tides as well as the maximum and minimum 

depth. 

 

2 

   

   

   

 

 

 

 

 

(b) Sketch the graph of ( )y t  for 0 24t  . 

 

 

3 

   

   

   

   

   

   

   

   

 

 

 

 

 

(c) A boat is to sail from a dock to a canal and then out to the main lake. An overhead bridge 

7 metres above the bottom of the lake obstructs the boat's exit from the dock. The boat 

itself has a height of three metres from the waterline to its highest point.  

 

What is the earliest time that the boat can leave the dock? Give your answer correct to the 

nearest minute. 

 

3 
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Question 30 (4 marks) 

 

 

(a) Show that the function 
sin

( )
1 cos

x
f x

x
=

+
 is increasing for 0 .x    

 

 

 

2 

   

   

   

   

   

   

   

   

   

 

 

 

 

 

 

(b) Find in simplest exact form 

2

3

3

sin
 .

1 cos

x
dx

x



 +  

 

  

2 
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Question 31 (8 marks) 

 

 

Consider the function 3
( ) 2 4f x x x= + . 

 

 

(a) Find the domain of ( )f x . 

 

1 

   

 
  

 
  

 
  

   

  

 

 

 

(b) Show that 
2
(7 12)

( )
2 4

x x
f x

x

+
 =

+
. 

 

 

 

3 
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(c) State the coordinates and nature of the stationary points of f. 

 

2 

   

   

 
  

   

   

   

   

   

   

   

   

   

   

   

   

   

   

(d) Sketch the graph of ( )y f x= . Indicate coordinates of intercepts and stationary points. 

 

2 
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Question 32 (5 marks) 

 

 

The diagram below shows the ellipse 
2 2

1
4 9

x y
+ = . The point 𝐴 has coordinates ( 2,0)− . Points 

𝐵  (in the first quadrant) and 𝐶 both lie on the ellipse such that the interval 𝐵𝐶 is vertical. Triangle 

𝐴𝐵𝐶 is shaded. 

 

                                                    

 

 

(a) Show that for points in the top half of the ellipse, 29
9

4
y x= − . 

1 

   

   

   

   

   

   

   

(b) Hence, find the 𝑥-coordinate of 𝐵 that maximises the area of triangle 𝐴𝐵𝐶.  

Justify your answer. 
4 
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 End of EXAM  
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Section I 
 
10 marks 
Attempt questions 1-10 
Allow about 15 minutes for this section 
 
Use the multiple-choice answer sheet for Questions 1–10. 
 
  
 

1 What is the domain of ln( 1) 4y x x    ? 
 

 A.  1,4  

 B.  4,  

 C.  , 4  

 D.  1,4  

  
 

2 What is 2

10
(2 3)

dx
x  ? 

 
 A. 5 ln(2 3)x c    

 B. 10 ln(2 3)x c   

 C. 5
2 3

c
x





 

 D. 
3

20
(2 3)

c
x





 

  
 

3 There are ten pieces fruit in a basket. Four are apples and six are oranges. Mia randomly picks a 
piece from the basket and eats it. Liam then randomly picks and eats one of the remaining fruits.  
 
What is the probability that Liam ate an orange? 
 

 A. 3
5

 

 B. 4
5

 

 C. 27
50

 

 D. 22
45
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4 Which of the following best represents the graph of ln( 2 )y x  ? 
 

 A. 

 

 B.  

 

 C. 

 

 D. 

 

O
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5 It is given that (2 3)y f x  , where (7) 5f  , (2) 3f  , (7) 1f     and (2) 2f   . 
 
What is the value of (2)y ? 
 

 A. 2  

 B. 4 

 C. 6 

 D. 10 

  
 

6 A data set consists of 20 numbers. Its mean is X and its median is Y.  
 
Each number in the data set is increased by 5.  
 
What is the mean and median of the new data set? 
 

 A. mean = X + 5, median = Y  

 B. mean = X + 5, median = Y + 5 

 C. mean = X + 0.4, median = Y  

 D. mean = X + 0.4, median = Y + 5 

  
 

 

 

7 What is the range of 3 23y x x   for 1 1x   ? 
 

 A.  4,0  

 B.  4,0  

 C.  4,1  

 D.  4, 2   
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8 The graph of ( )y f x  is shown. 
 

 
 
Which of the following gives the area of the shaded region? 
 

 A. 
0 1

2 0

( ) ( )f x dx f x dx


    

 B. 1

2

( )f x dx

  

 C. 0 0

2 1

( ) ( )f x dx f x dx


   

 D. 1 1

2 1

( ) ( )f x dx f x dx


 

   

  
 

9 A cylindrical tank with a radius of 3 metres is being filled with water. The height of the water in 
the tank, ( )h t  in metres, is given by the function ( ) 5sin( ) 6h t t  , where t is the time in hours. 
 

What is the rate of change of the volume of water in the tank at 
2

t 
  hours? 

 
 A. 30 m /h  

 B. 315  m /h  

 C. 315 2  m /h  

 D. 315 3  m /h  
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10 The graphs of ( )y f x  and ( )y g x  are shown. The function ( )g x  can be obtained by applying 
a transformation to ( )f x . 
 
 

 
 
 
Which of the following is correct? 
 

 A. ( ) ( 4)g x f x    

 B. ( ) (2 4)g x f x    

 C. ( ) ( 2 ) 4g x f x    

 D. ( ) ( 2) 4g x f x     

  
  

O



Mathematics Advanced HSC Trial 2024 

© Amity College 2024    - 8 - 

 
 

 
  

 
 

2024 
 YEAR 12 TRIAL 

EXAMINATION    
 
 
 

Mathematics Advanced 
 
Section II 
Answer Booklet - I 
 
 
 
 
30 marks 
Attempt Questions 11–20 
Allow about 45 minutes for this booklet 

 
 
Instructions  Answer the questions in the spaces provided. Sufficient 

spaces are provided for typical responses 
 
 Your responses should include relevant mathematical 

reasoning and/or calculations. 
 
 Extra writing space is provided at the back of this booklet. If 

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

 
 Write your name above 
 
 

 
 
 

Please turn over 

  



Mathematics Advanced HSC Trial 2024 

© Amity College 2024    - 9 - 

Question 11 (2 marks) 
 

 

A certain chemical is used to control the population growth of an invasive plant species in the 
city. The amount of the chemical in the soil decays exponentially according to the function 

0
ktC C e , where 0C  is the initial amount of the chemical in kilograms, and t is the time in years. 

Initially, 50 kg of chemical is applied. After one year, 10 kg of chemical remains in the soil. 
 

 

(a) Show that 1ln
5

k    
 

. 

 

1 

   

   

   

  
 

 

(b) Find the amount of chemical in the soil after five years. 
 

1 

   

   

   

   

   
  

 
 
 

 

Question 12 (2 marks)  

Find the sum of the arithmetic series 17 9 1 7 15 ... 495       . 
 

2 

  
  

  
  
  
  
  
  
  

  

10 50 10 4

ek
i In K

1550ek.SC
C 50

55

0.016kg

or 16g

A 17

f

I 95
An Ait n 1 d 15535

495 17 n11.8

n 65
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Question 13 (2 marks)  

Find 2

2
4

x dx
x x


 . 

 

2 

  

  
  
  
  
  
  
  
 
 
 
 

 

Question 14 (2 marks) 
 

 

Sam is measuring the width of a field at regular intervals along its length to estimate the total 
area of the field. The measurements are taken every 2 metres, and the table gives the width ( )w x  
in metres at each distance 𝑥 metres from the starting point. 
 

x 0 2 4 6 8 10 
( )w x  5 6 5.5 6.5 7 6.5 

 

The area of the field is given by 
10

0

( )w x dx . 

 
Use the trapezoidal rule and the width at each of the six distance values to find the approximate 
area of the field in square metres. 
 

2 

  

  
  
  
  
  

 
 
 
 
 
  

Find
flat 71471
f111 211 4 In 1214421 C

2171 2

Yo Y Y Y 94 Ys

A yot2xly.ty.ly 194 195
I 54216 5.5 6.5 7 6.5

61.5m
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Question 15 (3 marks) 
 

 

Taylor is researching the relationship between the number of hours teenagers spend on social 
media per week and their overall satisfaction with life, measured on a scale from 1 to 10. 
 
After collecting the data, Taylor finds that the correlation coefficient is 0.868. 
 
A scatterplot showing the data is drawn. The line of best fit with the equation, 3.77 0.39y x   
is also drawn. 
 

 
 

 
Describe and interpret the data and other information provided, with reference to the context 
given. 
 

3 

  
  
  
  
  
  
  

  
  
  
  

  

1 0.868 strong relationship between ofhours
spend on social Median andlifesatisfactionindex

Linear positive increase inone quantity means that
the other quantity also increases

M 0139 means for every one unit increas in hours
on social media satisfaction Index increases

by 0.39
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Question 16 (5 marks) 
 

 

(a) Sketch the graph of the functions 4y
x

  and 1 2y x   , showing coordinates of their 

intersection point and intercept(s). 
 

 
 

 

 

 

 
                        

 

 

 

                            
 

 

 

4 

(b) Hence, or otherwise, solve 4 1 2x
x
   . 

 

 

1 

   

   
  

9 1111 2 9 4
to y to910

9 1011 2 joy 0

9 3 asymat 9 0

1
4 1111 2

POI 114
1 4

Y

twoasymptotes

corrects f
correctshapeof

y 1112

Correct g intand
keypoints

021 1
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Question 17 (3 marks) 
 

 

Find the values of x for which the series 2 31 (3 5) (3 5) (3 5) ...x x x        has a limiting 
value. Hence, state all possible values of the limiting value if it exists. 
 

3 

  
  

  
  
  
  
  
  

  
  
  
  
  
  
 
 
 

 

Question 18 (3 marks) 
 

 

Show that log (1 sin ) log (1 sin ) 2log (sec tan )e e ex x x x     . 3 

  
  

  
  
  
  
  
  
  

  
  

1 3115 So

Ir 21 i So 1
11311

5

1315141 So 6301
1 371 521 42122

4433146 50 6 3 1

5 1142 2 So 0 any

limiting value exist Soo
when 4 7142

LHS loge II
lose

angel
loge t.si i0 2loge secdttanx

loge p RHS

loge FYI
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Question 19 (6 marks) 
 

 

The curves, xy e  and 2 1xy e  , intersect at one point as shown in the diagram. 
 
 

 
 

 

(a) By solving an appropriate equation, show that the two curves intersect at ln 2x  . 
 

2 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   
 
 

 
 

 

1 1
y 2 1 2 l or et

no sold

e 2 te two curves intersect at skinz
let u e
42 4 2 0
U 2 4 1 0
4 2 4 I
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(b) Find the exact area as shaded in the diagram. 
 

3 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   
 
 

 
 

 

(c) State all values of k such that the equation 2 1x xe k e    has a positive solution. 
 

1 

   

   

   

   

   

   

   

   

   

   

   

   

A 1112041 e dx

1112041 e de

I 21 1 e

125 in re to e

2x 1h2 2 2 1

2 1h2 2 3

3 142 3

1h2

y e tk y 2é 1
when 2 0when

y k 9 3

when y int of 1 2541 y int of y edtk positivesold

3714K
27k

i K 22
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Question 20 (3 marks) 
 

 

 
(a) Show that :  

2
2

2

sec cos .
tan

x ec x
x
  

 

1 

   

   

   

   

   

   

   

   

   

   

 
(b) Hence, or otherwise evaluate

3
2

6

(cos ) .ec x dx




   Leave your answer in exact form. 

2 

   

   

   

   

   

   

   

   

   

   

   

   

   

 End of booklet 1  

  

LHS
I

5

losein

f loseindo

I

t

ctanI 1a.tn
Ifflill tank s

flint seed a
seesHiiiii t.E.ir

goany
tana exactanswer



Mathematics Advanced HSC Trial 2024 

© Amity College 2024    - 17 - 

 
Section II extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
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Question 21 (2 marks) 
 

 

Let ( )f x  be an even function. If 
8

0

( ) 10f x dx   and 
8

4

( ) 2f x dx    evaluate 
1

1

(4 )f x dx

 . 

 

 
2 

  
  

  
  
  
  
  
  

  

Question 22 (5 marks) 
 

 

(a) On the day that Alex was born, his grandmother deposited $4000 into an account earning 
4% per annum compounded annually.  
 
On each of Alex’s birthdays after this, his grandmother deposited $1200 into the same 
account, making her final deposit on Alex’s 15th birthday. That is, a total of 16 deposits 
were made. 
 
Let nB  be the amount in the account on Alex’s nth birthday, after the deposit is made. 
 
Show that B4 = $9775.19   
 

2 

   

   

   

   

   

   

   

   

   

   
  

f fix fix da 148th da 10 121 12

even f4fin 2 12 24

f i flux to 4 24 6

Bo 4000 1 1.04

B 400011.04 11200

B2 B 1.04 1200
400061104ft120011.04 1200

Bs B2 1.04 1200
4000 1.0413 t 1200 1104141200 1.04 t1200

14 4 8 10 4 1200 1.0413 1200 1.0451200 1.04 1200

9775.19
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(b) On his 15th birthday, just after the final deposit is made, Alex has $31 232.08 in his 
account. Alex then decides to leave all the money in the same account, continuing to earn 
interest at 4% per annum compounded annually.  
 
On his 16th birthday, and on each birthday after this, Alex withdraws $2500 from the 
account.  
 
How many withdrawals of $2500 will Alex be able to make? 
 

3 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   
  

 
 

 

 

15thB'day Bit 31232.08

A 31232.08 1104 2500

Az A 1.04 2500
31232.08 1.047 250011.04 2500

As Az 1.041 2500
31232.0811104 2500 1.047 2500104 2500

31232.08 11047 2500 It 1104 t 1.04
An D

0 31232.08 1.047 2500
1

0 31232.08 1104 62500 11047 t 62500

31 41047 62

1104 1.99885377

N 1411998
In 1.04

N 17.65837103

n 17 17withdrawals
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Question 23 (2 marks) 
 

 

The diagram shows a triangle ABC where 13, 12AB AC   and 24BC  . 
 

 
 
Find the area of the triangle ABC. Give your answer correct to two decimal places. 
 

2 

  

  

  

  

  

  

  

  

  
  
  
  

  
  
  
  
  
  

  
  
  
  

  

COSA b a A tabsinc

COSA 13415,4 1 1312 sin147027010,15

a an egg
f

g

A 147027110.15 41.9642
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Question 24 (7 marks) 
 

 

The graph of 2 2 3y x x    and its tangents through x-intercepts are shown. 
 

 
 

 

(a) Show the equations of the tangents are 4 12y x   and 4 4y x   . 
 

3 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   
 
 

 
 

 

0 712113
0 71 3 1 1

t 3

713 or 71 1

9 1 2713
91 221 2

at 1 1.0 at 1310

M 211 2 M 213 2

y
ma

y y Mbl711
y y mar21 y 0 4171 3

y 471 12a
o
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(b) Find the shaded area between the parabola and its tangents. 
 

4 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

9 471 12
9 4714

Az 12713 471 12 da
12 471 4

811 8 1 226 9 da
71 1

31 971

At 1 71271 3 4714 dx
9 27 27 3 9

1 2 1 da

1 1 HI

3 1 1 Total Area ft
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Question 25 (4 marks) 
 

 

A random variable is normally distributed with mean 0 and standard deviation 1. The table gives 
the probability that this random variable is less than z for different values of z. 
 

z 2  1.5  1  0.5  0 0.5 1 1.5 2 
( )P Z z  0.023 0.067 0.159 0.309 0.500 0.692 0.841 0.933 0.977 

 

In a particular city, the monthly rent prices for apartments are normally distributed with a mean 
of $1200 and a standard deviation of $200. 
 

 

(a) An apartment is chosen at random. Using the table, find the probability that its rent is 
between $1000 and $1500 per month. 
 

2 

   

   

   

   

   

   

   

   
 
 

 
 

 

   
(b) Two apartments are chosen at random. Using the table, find the probability that at least one 

of them has rent less than $1300 per month. Give your answer correct to three decimal 
places. 
 

2 

   

   

   

   

   

   

   

   
   

 
  

µ 1200 P 2241.5
0 200

0.933 0.159
2

1
80

2 1 0.774

2
2 1.5

2 3005800 Platleastone21300
0.5

1 P rent1300 P rent1300

1 P 2 0.5 P 270.5

1 1 0.692 10.692

0.905
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Question 26 (7 marks) 
 

 

A continuous random variable X has the probability density function ( )f x  given by 

 sin( ) 2 , for 0 3
( )

0, for all other values of 

k x x x
f x

x

    


 

 

 

(a) Show that 
2 9

k 





. 

 
 

3 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   
  

 
 

 

 

  

if sinTol 271 d l

k 105174 I I

10s I 3 3 f 10510 to

9 1

9

249

K 9Th
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Question 26 (continued) 
 

 

(b) The graph of the density function is given. 
 

 
 
Find the mode of X. Give your answer correct to two decimal places. 
 

4 

   

   

   

   

   

   

   

   

   

   

   

   

   

   
  

 
 

   

   

   
 
 

 
 

 

  

flat k sinTia 121

f 1 KITIOSTX 2

flatO statpts

0 KITIOS TX 2

2 I 1051121

cos 8 3
THA

TIN 105

711 01880689

IN I 0.880689 I 10.880689 21 4 0.880689

71 0.71966 1.28033 2.719667

Fromthegraph itcanbeseen that thelargest givesthe

Max mode 2.72
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Question 27 (3 marks) 
 

 

Solve 2 22log ( 6) logx x  . 
 

3 

  
  

  
  
  
  
  
  

  
  
  
  
  
  
  

  
  
  
  
  
  

  
  
  
  
  
  

  
End of booklet 2 
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Section II extra writing space 
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Question 28 (5 marks) 
 

 

(a) Show the equation of the tangent to the graph of ln( )y ax a   at 1x   is 
2 ln(2 ) 1

2 2
x ay 

  . 

 
 

3 

   

   

   

   

   

   

   

   

   

   

   
 
 

 
 

 

(b) Find all values of a such that the tangent from part (a) has a negative y-intercept. 
 

2 

   

   

   

   

   

   

   

   

   

   

   

   

   
   

  

11111 11
f

I I
flaka

y Fa y Ina 171 1

y 1h29
atk
Mtangent y I

1m

y
2M

g Int let 71 0

9 4 2111291

das e't

acte

9 2 1 a me 29 0

i

21 1291 1 20 Oca stet
1h29
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Question 29 (8 marks) 
 

 

The water depth, y in metres, in a lake can be modelled by the function 5 3cos
6
ty     

 
, where 

t is the time in hours after 6:00 am. 
 

 

(a) Determine the time between successive high tides as well as the maximum and minimum 
depth. 
 

2 

   

   

   
 
 

 
 

 

(b) Sketch the graph of ( )y t  for 0 24t  . 
 
 

3 

   

   

   

   

   

   

   

   
 
 

 
 

 

(c) A boat is to sail from a dock to a canal and then out to the main lake. An overhead bridge 
7 metres above the bottom of the lake obstructs the boat's exit from the dock. The boat 
itself has a height of three metres from the waterline to its highest point.  
 
What is the earliest time that the boat can leave the dock? Give your answer correct to the 
nearest minute. 

 

3 

   

   

   

   

   

   
  

13
Period If

27 4 424

5 3 8,0
min 5 3 2

91M Y5 3105 F

6 12 18 14 hours

4
4 5 31051 3hrs39min

y 4
1051 from 600am

1910633236 643hr39min

t 3.649040088 939am
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Question 30 (4 marks) 
 

 

(a) Show that the function 
sin( )

1 cos
xf x

x



 is increasing for 0 .x    

 
 

 

2 

   

   

   

   

   

   

   

   

   
 
 

 
 

 

 

(b) Find in simplest exact form 

2
3

3

sin  .
1 cos

x dx
x



   

 
  

2 

   

   

   

   

   

   

   

   

   

   

   

   

   

   
 

4 YE 59 the Fosa
increasing flix 70

f 111 I for once
COSAL I

iii is oHim III full Isa 70
Increasing forecast

d

E
tim

linlitcos.cl

in itcos I in itcos I

int in
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Question 31 (8 marks) 
 

 

Consider the function 3( ) 2 4f x x x  . 
 

 

(a) Find the domain of ( )f x . 
 

1 

   

   

   

   

   

  
 

 

 

(b) Show that 
2 (7 12)( )

2 4
x xf x

x
 


. 

 
 

 

3 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   
  

 
 

D 274470
2717 4

717 2

4 XY.IThEx2V
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fly 3114214
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ft4lfNFffg
FEI III



Mathematics Advanced HSC Trial 2024 

© Amity College 2024    - 34 - 

(c) State the coordinates and nature of the stationary points of f. 
 

2 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

(d) Sketch the graph of ( )y f x . Indicate coordinates of intercepts and stationary points. 
 

2 

   

   

   

   

   

   

   

   

   

   

   

   

   
 

111 0 statpts

D 713 771 12

9 3 0

1 11 I
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Question 32 (5 marks) 
 

 

The diagram below shows the ellipse 
2 2

1
4 9
x y

  . The point 𝐴 has coordinates ( 2,0) . Points 

𝐵  (in the first quadrant) and 𝐶 both lie on the ellipse such that the interval 𝐵𝐶 is vertical. Triangle 

𝐴𝐵𝐶 is shaded. 

 

                                                    

 

 

(a) Show that for points in the top half of the ellipse, 299
4

y x  . 1 

   
   
   
   
   

   
   
(b) Hence, find the 𝑥-coordinate of 𝐵 that maximises the area of triangle 𝐴𝐵𝐶.  

Justify your answer. 
4 

   
   
   
   
   
   
   

   
   
   

9197

y.fiI

1

5 9 9

if a

4 14 AIKO statpts

0 9716121 41941
0 971 1871 36 971
0 1871 1871 36

V IFÉ 2
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Section II extra writing space 
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