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Student Number

2024 HSC TRIAL EXAMINATION
Year 12 Extension 1 Mathematics

Examiner: AF

READING TIME – 10 MINUTES

WORKING TIME – 2 HOURS

General Instructions
Write using black pen.
Section I  answers are to be completed on the
multiple choice answer sheet provided.
Responses to Section II must be completed in
the writing booklets provided, showing all
relevant reasoning and calculations.
Start each question in Section II in a new writing
booklet.

Write your student number clearly on each
writing booklet and the multiple choice answer
sheet.
NESA-approved calculators may be used, unless
stated otherwise.
A NESA Reference Sheet is provided.
All diagrams should be drawn in pencil.
Do not remove this question paper from the
examination room.

Section Guidance
Marks 

Available
Your Score

SECTION I
Type of Questions – Multiple Choice
Attempt Questions 1-1
Allow about 15 mins for this section

10

SECTION II

Type of Questions – Short Answer and Extended
Response
Attempt Questions 11-14
Allow about 1 hr 45 mins for this section

60

TOTALS 70

FINAL MARK / 70 %

Your examination paper begins overleaf.
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SECTION I  

 

Questions 1-10 (10 marks) 

 

On the multiple choice answer sheet provided, shade in the best answer for each question. 
 

 
 

1 Consider the function 2 1( ) cos
3
xf x . Over which domain does an inverse function exist 

for f ?    
 

 (A)   0,  

 
(B) 

1 30,
2

 

 
(C) 

1 3 1 3,
2 2

 

 
(D) 

1 1 3,
2 2

 

2 What is the minimum number of people required in a group so that four of them are 
guaranteed to share the same birth month?    

 (A)   13  

 (B) 36  

 (C) 37  

 (D) 366  

3 Which of the following is a correct expression for 3cos xdx using the substitution sinu x ? 

 
(A)   

3sinsin
3
xx C  

 
(B) 

3cossin
3
xx C  

 
(C) 

3sincos
3
xx C  

 
(D) 21 sin sin

2
x x C  



4 Let X  be a random variable that follows a Binomial Distribution with ( ) 7E X and 
( ) 6Var X . Which of the following is the probability of success, p ? 

 
(A)   

36
49

 

 
(B) 

6
7

 

 
(C) 

1
49

 

 
(D) 

1
7

 

5 Which of the following differential equations represents a correct solution to the slope field 
below? 

 

 
(A)   2

dy x
dx y

 

 
(B) 

2

2

dy y
dx x

 

 
(C) 

2

2

dy x
dx y

 

 
(D) 

2dy y
dx x

 



6 What is the vector projection of 4u i ju i j4ii j onto 4 3v i jv i j4 34 j ?

(A)  
32 24

17 17
i j

17
i j

17
j

(B)
8 32
25 25
i j

25
i j

25
j

(C)
8 32

17 17
i j

17
i j

17
j

(D)
32 24

25 25
i j

25
i j

25
j

7
If 

2

0
64 9

k

dx
x

, what is the value of k ?   

(A)  
2
3

(B) 3
2

(C)
1
2

(D) 1

8 From a standard deck of cards, a card is drawn 30 times with replacement. 
What is the probability that a black card is drawn 20 times? 

(A)  
30

20
202!

C

(B)
30

20
302
C

(C)
30

30
20

1
2

C

(D)
30

20

2
C



9 Moving only right or up, how many different paths exist to get from Point A to Point B? 
 

B 

A 
 

 (A)   45  

 (B) 840  

 (C) 2002  

 (D) 14! 

10 Brody and Ben are playing a badminton match where five games must be won in order to win 
the match. The probability that Brody wins (each game) is 0.9 and the probability that Ben 
wins is 0.1. 

Which of the following is the approximate probability of Brody winning the match after 
exactly 7 games are played? 

 (A)   8.9% 

 (B) 9.8% 

 (C) 47.8% 

 (D) 12.4% 

 

 

 

 

END OF SECTION I 
 

  



SECTION II 

 

Question 11 (15 marks) START A NEW BOOKLET 

 

a) What is the range of the function 2sin cos 1y x x ? 
[HINT: First consider 2sin cos sin( )x x R x ] 

2 
 

   
   
 

b) Show that 1 3 23cos 2sin
8 32

 , including all working. 
2 

   
   

c) Consider the inequality: 
2 6 1x
x

 

The first line of Xanthe’s solution is:  
2 6x x  

 

 

 i) Explain why this is incorrect 1 
   
 

ii) Solve 
2 6 1x
x

 
 
3 

   
   

d) Find the Cartesian equation of the curve with the parametric equations: 
 

2

2

1
1

1

tx
t

y
t

 

 

2 

   
   
 

e) Evaluate 
18

3
2

x dx
x

 using the substitution 2u x  

 

 
3 

   
   

f) Prove sin sin 2 sin 3 sin 2 (2cos 1)x x x x x . 2 
   
  

END OF QUESTION 11 
 

 

 

  



Question 12 (15 marks) START A NEW BOOKLET

a) Consider the following vectors:
3
7

uu
77

and 
5
6

vv
66

.

i) Find the size of the angle between vectors andu vdu vand , correct to the nearest 
degree.

2

ii) Use the answer sheet for Q12a)ii) provided to graph the vectors andu vdu vand , 
then sketch and label uproj vuuv on the same diagram.

2

iii) Find uproj vuuv 2

b) A polynomial ( )P x has a remainder of 4 when divided by 1x . Given that (2) 3P , 
find the remainder when ( )P x is divided by 2 2x x .   

2

c) Newton’s law of cooling states that the rate of change of temperature of a body is 
proportional to the difference between the temperature of the body (T ) and its 
surrounding air temperature ( A ). This is shown by the differential equation:

( )dT k T A
dt

i) Show that ktT A Be , where B is a constant, satisfies Newton’s law. 1

ii) A piece of hot metal has an initial temperature of 1350oC . After 10
minutes in an environment at 25oC its temperature has fallen to 720oC . 
What time elapses for the metal to cool to 50oC ? Answer correct to the 
nearest minute.

3

d) Evaluate 

1
4

2

0

3
1 4

dx
x

3

END OF QUESTION 12



Question 13 (15 marks) START A NEW BOOKLET 

 

a) The wind chill index, W , measures the apparent temperature oC  by taking into 
account the speed of the wind, v  km/h in a location. A meteorologist suggests that 
the wind chill index in the region where his laboratory is located is given by the 
equation 
 

0.1719.5 7.4W v  
 
Find the rate of change of W , given that the wind speed is 10  km/h and is increasing 
at a rate of 5  km/h per hour. Give your answer correct to two decimal places 

 
3 

   
   
   

b) i) Show that the function defined by 
 

 

 
is a probability density function. 

 
 

3 

   
 ii) Determine the mode. 2 
   
   
   

c) i) By considering 1 1sin(sin cos )x x , prove that  
1 1sin cos

2
x x  

 

 
2 

   
 ii) Sketch the curve 1 1 1sin cos tan

2
y x x x  1 

   
 

iii) Hence, or otherwise, evaluate 
4

1 1 1

4

sin cos tanx x x dx  
 

2 

   
   
 QUESTION 13 CONTINUES ON NEXT PAGE  

 
  

2

8 10
21 4

0 otherwise

x
xf x



Question 13 (15 marks) CONTINUED 
 

d) The diagram below shows how 8 buildings,  to , are connected to form a network. 
Each edge represents a cable between two buildings. Each end of a cable is connected 
to an access point. The connection between each end of a cable and an access point 
has a 1.4% probability of being defective. 
 
For the network to be operational, each building must be able to communicate with 
every other building in the network either directly or through another building(s). 
 
 

 
 
 
Show that there is less than a 2% probability of the network not being operational. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 

   
   
 END OF QUESTION 13  

 
 
 

  



Question 14 (15 marks) START A NEW BOOKLET 

 

a) 
Solve the differential equation 

2cos
x

dy y
dx e

, given that (0)
4

y . 

Express your answer in the form ( )y f x . 
 

 
3 

  
   
   

b) i) Use Mathematical Induction to prove that  
 

2 2 2 2 2

1 1 1 1 1 ( 1)(3 2). . . .
2 1 3 1 4 1 5 1 1 4 ( 1)

n n
n n n

 

 
for all integers 2n . 

 

 
 
 

3 

   
 ii) Hence, or otherwise, evaluate: 

2 2 2 2

1 1 1 1. . . .
4 1 5 1 6 1 50 1

 
 

1 

   
   
   

c) An online retailer claims that they ship 90% of orders within 24  hours of the order 
being lodged. An internal review is triggered if this rate falls below 87% . 
 
A sample of 500orders was taken in order to determine the sample proportion of 
orders that were shipped within 24  hours of lodgement. 
 
Let p̂  be the sample proportion of orders that were shipped within 24  hours. 
 
Use the table of standard normal probabilities provided to approximate the 
probability that an internal review is triggered. Give your answer correct to four 
decimal places. 
 
 

 
 
 
 
 

3 

   
   
 QUESTION 14 CONTINUES ON NEXT PAGE  

 
  



Question 14 (15 marks) CONTINUED

d) The points A , B and C have position vectors , anda b c, a da b c, and respectively. 
and are non-zero numbers such that - 0a b c- 0ba b - and 1 .

i) Show that points A , B and C are collinear. 2

ii) It is known that 2a 2a , the angle between anda bda band is acute, and the area of 

triangle OAB is 2unitsk .

Show that 22 24a b b k2b 2 4 b ka bb 44 3

END OF QUESTION 14

END OF EXAMINATION
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SECTION I  

 

Questions 1-10 (10 marks) 

 

On the multiple choice answer sheet provided, shade in the best answer for each question. 
 

 
 
 
 
 
 
 

 
 
 
 
  



 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
  





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

END OF SECTION I 
 

  



SECTION II 

 

Question 11 (15 marks) START A NEW BOOKLET 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  





 
 

 

  



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



END OF QUESTION 11 

Question 12 (15 marks) START A NEW BOOKLET 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 



 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

END OF QUESTION 12 

 



Question 13 (15 marks) START A NEW BOOKLET



 
  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF QUESTION 13 

 



Question 14 (15 marks) START A NEW BOOKLET





  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
  



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF QUESTION 14 

END OF EXAMINATION 
 


