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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 amplitude and period of the function ( ) 3 tan
5

x
f x

 
=  

 
 ? 

A. Amplitude = 3 , Period = 10

B. No amplitude , Period = 5

C. Amplitude = 3 , Period = 5

D. No Amplitude , Period = 10

2 The circle 𝑥2 + 𝑦2 = 9 is transformed to (𝑥 − 2)2 + (𝑦 + 3)2 = 9 .

What are the horizontal and vertical translations? 

A. Horizontally left 3 units, vertically up 2 units

B. Horizontally right 3 units, vertically down 2 units

C. Horizontally left 2 units, vertically up 3 units

D. Horizontally right 2 units, vertically down 3 units

3 What amount (to the nearest dollar) must be invested now at 4% per annum, compounded 

quarterly, so that in five years it will have grown to $60 000? 

A. $27 383

B. $49 173

C. $49 316

D. $57 088
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4 Which interval gives the domain of 
2

2
( )

4
f x

x
=

−
 ? 

A. (−∞, 2)

B. (2,∞)

C. (−2, 2)

D. [−2, 2]

5 The dot plots below show the class scores in the same topic test before and after a unit of 

work was completed. They are drawn on the same scale. 

Which statement about the change in scores from before to after is correct? 

A. The mean increased and the standard deviation increased.

B. The mean increased and the standard deviation decreased.

C. The mean decreased and the standard deviation increased.

D. The mean decreased and the standard deviation decreased.
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6 The function 𝑦 = 𝑓(𝑥) is transformed to 𝑦 = 𝑔(𝑥), as shown in the diagram. 

Which of the following equations best represents the transformed function? 

A. 𝑔(𝑥) = 𝑓(𝑥 − 2)

B. 𝑔(𝑥) = 𝑓(2 − 𝑥)

C. 𝑔(𝑥) = −𝑓(𝑥 − 2)

D. 𝑔(𝑥) = −𝑓(2 − 𝑥)

7 The acceleration of a particle moving in a straight line is given by 𝑎 = 4𝑡 + 4 . Initially the 

particle has a velocity of −30 m/s. When is the particle at rest? 

A. 𝑡 = 0

B. 𝑡 = 2

C. 𝑡 = 3

D. 𝑡 = 5
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8 Consider the information about events 𝐴 and 𝐵. 

• 𝑃(𝐵) = 0.6

• 𝑃(𝐴|𝐵) = 0.4

• 𝑃(𝐴|𝐵̅) = 0.8

What is the value of 𝑃(𝐵|𝐴)? 

A. 
1

5

B. 
2

5

C. 
3

7

D. 
4

5

9 Let log7 10 = 𝑥. Which expression is equal to 7

1
log

70

 
 
 

 ? 

A. −(1 + 𝑥)

B. (1 + 𝑥)−1

C. 
𝑥

10

D. 
1

10𝑥

10  If 𝑒𝑦 = sin 𝑥 , which of the following is
dy

dx
 ? 

A. cot 𝑥

B. tan 𝑥

C. −cot 𝑥

D. − tan 𝑥

End of Section I 
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Section II 

90 marks 

Attempt Questions 11 – 35 

Allow about 2 hours and 45 minutes for this section 

 Answer the questions in the spaces provided. These spaces provide guidance for the expected 

length of response. 

 For questions in Section II, 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. 

Question 11 (1 mark) 

Write an expression for the shaded area shown in the diagram below. 1 
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Question 12 (2 marks) 

The probability distribution of a discrete random variable X is given in the table below. 

𝑥 3 5 9 𝑎 

𝑃(𝑋 = 𝑥) 0.1 0.3 0.2 0.4 

(a) Show that 𝑎 = 30 given that 𝐸(𝑋) = 15.6 1 

(b) Hence, find the variance of X. 1 

Question 13 (1 mark) 

Simplify 
21 sin

cot

x

x

−
 . 1 
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Question 14 (4 marks) 

Consider the geometric series 64 − 16𝑎 + 4𝑎2 −…

(a) For what values of 𝑎 does this series have a limiting sum? 2 

(b) It is known that the limiting sum of the series is 256. Find the value of 𝑎. 2 
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Question 15 (3 marks) 

Jimmy recorded the number of cars in the carpark each day. 

He displayed the data in the boxplot below: 

(a) Find the interquartile range given that 𝑄1 = 10. 1 

(b) One day, Jimmy recorded 49 cars in the carpark. Is this recording an outlier?

Justify your answer.

1 

(c) Comment on the shape of the distribution of this boxplot. 1 
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Question 16 (3 marks) 

A circle is divided into 𝑛 sectors in such a way that the angles of the sectors are in 

arithmetic progression. The smallest two angles are 3° and 5°. Find the value of 𝑛. 

3 

Question 17 (2 marks) 

Find 
1

1 2
dx

x+
 . 2 
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Question 18 (3 marks) 

The diagram below shows a sketch of the curve 𝑦 = 23𝑥.

(a) Use the trapezoidal rule with three function values to find an approximate value for

1
3

0
2 x dx  rounded to two decimal places. 

2 

(b) Is the approximate for
1

3

0
2 x dx  an under approximation or an over approximation? 

Justify your answer.

1 
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Question 19 (3 marks) 

In the diagram, CD is an arc of a circle with radius 8 cm and centre O. 

T is the midpoint of OC. It is given that ∠𝐶𝑂𝐷 =
2𝜋

3
 .

Calculate the perimeter of CTD in exact form. 

3 
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Question 20 (4 marks) 

The scatterplot below shows the relationship between age and how well you can balance 

with your body. 

(a) Akash uses his calculator and calculates his correlation coefficient to be 𝑟 = 1.73.

Without calculating the correlation coefficient, give ONE reason why 𝑟 = 1.73 is

incorrect.

1 

(b) Find the value of Pearson’s correlation coefficient to two decimal places and hence

describe the strength and direction of the association.

1 

(c) Write down ONE age that would be an example of interpolation. 1 

(d) Give ONE example of a limitation of this model. 1 
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Question 21 (3 marks) 

State the transformations in order that need to be applied to the hyperbola 
1

y
x

=  to obtain 

1
2

3 6
y

x
= −

+
. 

3 
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Question 22 (4 marks) 

The table below shows the present value of an annuity with a contribution of $1. 

Number of 

periods 

Interest rate per period as a decimal 

0.001 0.00125 0.0015 0.00175 0.002 

300 259.0707 250.0398 241.4379 233.2418 226.3477 

330 280.9577 270.2690 260.1353 250.5239 240.7211 

360 302.1982 289.7541 278.0106 266.9228 258.9154 

390 325.2961 309.6290 297.0981 283.6291 261.9432 

(a) Sally pays $2 000 into an annuity at the end of each month at 1.2% p.a. compounded

monthly for 25 years. What is the present value of her annuity?

2 

(b) Thomas borrowed $600 000 to purchase a home, with interest charged at 1.5% per

annum compounding monthly. He agrees to repay the loan by making equal

monthly payments over a 30-year period.

What is the monthly payment? Answer correct to the nearest cent.

2 
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Question 23 (6 marks) 

The population of ants is growing exponentially according to the equation 𝑃 = 50𝑒𝑘𝑡 ,

where 𝑡 is the time in days after the insect is first counted. After four days, it is observed 

that the population has doubled from the initial amount. 

(a) Find the initial number of ants and show that 
1

ln 2
4

k = 2 

(b) At what rate (to the nearest whole number) is the population increasing at day 15? 2 

(c) How many days will it take for the number of ants to first reach 1500? 2 
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Question 24 (4 marks) 

The probability density function for the continuous random variable 𝑋 is given by: 

(4 ) , 1 4
( )

0 , otherwise

kx x x
f x

−   
=  
 

(a) Show that 
1

9
k = 2 

(b) Determine the mode of 𝑋. 2 

Questions 11-24 are worth 43 marks in total 

lOMoARcPSD|35984093



CTHS Year 12 Mathematics Advanced AP4 2023 17 

Question 25 (3 marks) 

In a closet there are shirts in three sizes. 3 are small, 8 are medium and 5 are large. 

Johnny takes two shirts from the closet at random without replacement.  

The tree diagram below has been started to show the probabilities of different 

combinations.  

(a) Complete the tree diagram by writing the probabilities on the remaining branches. 1 

(b) Find the probability that Johnny chooses two shirts of the same size. 2 
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Question 26 (3 marks) 

(a) Show that ( ln ) ln
d

x x x x
dx

− = 1 

(b) Hence, evaluate
2

1
ln

e

x dx . 2 

lOMoARcPSD|35984093



CTHS Year 12 Mathematics Advanced AP4 2023 19 

Question 27 (3 marks) 

The results of a Mathematics test are normally distributed. Sharon scored 64 in her 

Mathematics test. The mean for the test was 52 and the variance was 16.  

(a) Did Sharon do relatively well against her cohort? Justify your answer. 2 

(b) What percentage of students scored between 44 and 64? 1 
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Question 28 (4 marks) 

The height of the tide at Manly Beach can be modelled by the function: 

( ) 4 2cos , 0
6

t
H t t

 
= +  

 
 , where ( )H t is the height of the tide in metres after t hours.  

(a) State the time interval between two successive high tides. 1 

(b) Sketch the function ( ) 4 2cos
6

t
H t

 
= +  

 
 in the domain 0 6t   , labelling 

important features. 

3 
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Question 29 (3 marks) 

A small school has counted the number of Year 12 students in Mathematics and Physics. 

They found that: 

• 12 students study Mathematics only

• 5 students study Physics only

• 3 students study neither

• 𝑥 students study both.

Let 𝑀 be the event that a Year 12 student studies Mathematics and let 𝑃 be the event that 

a Year 12 student studies Physics.  

By first drawing a Venn diagram, determine the value of 𝑥 such that events 𝑀 and 𝑃 are 

independent. 

3 
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Question 30 (7 marks) 

Consider the curve given by 𝑓(𝑥) = 3𝑥2 − 𝑥3 .

(a) Find any stationary points and determine their nature. 3 

(b) Find any points of inflection. 2 
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(c) Sketch the graph of 𝑦 = 𝑓(𝑥), showing any stationary points, points of inflection

and intercepts with the 𝑥 and 𝑦 axes.

2 

End of Question 30 

Please turn over 
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Question 31 (3 marks) 

The graph of 𝑦 = 𝑓(𝑥) in the domain (−∞,∞) is shown below. 

There is a horizontal asymptote at the 𝑥-axis. 

Sketch the graph of 2 1
4

x
y f

 
= − + 

 
 , labelling important features including any 

intercepts, asymptotes and stationary points. 

3 
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Question 32 (3 marks) 

The curve 𝑦 = 𝑝𝑥3 + 𝑞𝑥 passes through the point (1, 4). The tangent at this point is

parallel to the line 𝑦 = 2𝑥 − 6. Find the values of 𝑝 and 𝑞. 

3 
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Question 33 (4 marks) 

The shaded region 𝑂𝐴𝐵 is bounded by the parabolas 𝑦 = 𝑥2, 𝑦 = 3 − 2𝑥2

and the 𝑥-axis. It is given that point 𝐴 has the coordinates (1, 1) and 𝑂 is the origin. 

(a) Find the coordinates of 𝐵. 1 

(b) Show that the exact area of the shaded region 𝑂𝐴𝐵 is given by:

3
2 2

2

 
−  

 
square units. 

3 
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End of Question 33 

Please turn over 
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Question 34 (6 marks) 

John borrowed an amount $𝑃 at a rate of 3.6% per annum compounded monthly on a 

reducing balance. At the end of each month, he repays an amount of $𝑀. 

(a) Show that the amount owing at the end of the second month is

𝐴2 = 𝑃(1.003)2 −𝑀(1.003) − 𝑀 .

1 

(b) It is now given that the amount borrowed is $50 000 and his monthly repayment is

$350. Show that the amount owing after one year is approximately $47 560.

2 
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(c) Find how many months it will take for John to fully repay the loan. 3 
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Question 35 (8 marks) 

The diagram above shows the circle 𝑥2 + 𝑦2 = 36 . The point 𝑆(𝑥, 𝑦) lies on the circle in

the first quadrant. 𝑅(4, 0) lies on the 𝑥-axis and 𝑇(0, 2) lies on the 𝑦-axis and 𝑂 is the 

origin. The size of ∠𝑆𝑂𝑅 = 𝛼 where 0
2


  . 

(a) Show that the area of SOR  is 12sin  . 1 

(b) Hence, show that the area of the quadrilateral 𝑂𝑅𝑆𝑇 is given by:

6cos (2 tan 1)A  = +   

2 
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(c) Find the value of tan for which the area 𝐴 is a maximum. 3 

(d) Hence, or otherwise, when the area is a maximum, find the coordinates of point 𝑆 in

exact form.

2 

End of Paper 
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Section II   Extra writing space 

If you use this space, clearly indicate which question you are answering. 
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Section II   Extra writing space 

If you use this space, clearly indicate which question you are answering. 
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Year 12 Mathematics Advanced Section I – Answer Sheet 

NESA Number 

Select the alternative A, B, C or D that best answers the question. Fill in the response oval 

completely. 

Sample: 2 + 4 = (A) 2 (B) 6 (C) 8 (D) 9 

A                B   C          D 

If you think you have made a mistake, put a cross through the incorrect answer and fill 

in the new answer. 

A        B   C          D 

If you change your mind and have crossed out what you consider to be the correct 

answer, then indicate the correct answer by writing the word correct and drawing an 

arrow as follows. 

A         B   C          D 

1. A B C D 

2. A B C D 

3. A B C D 

4. A B C D 

5. A B C D 

6. A B C D 

7. A B C D 

8. A B C D 

9. A B C D 

10. A B C D 

correct
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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 amplitude and period of the function ( ) 3 tan
5
xf x  =  

 
 ? 

A. Amplitude = 3 , Period = 10

B. No amplitude , Period = 5

C. Amplitude = 3 , Period = 5

D. No Amplitude , Period = 10

2  The circle 𝑥2 + 𝑦2 = 9 is transformed to (𝑥 − 2)2 + (𝑦 + 3)2 = 9 . 
What are the horizontal and vertical translations? 

A. Horizontally left 3 units, vertically up 2 units

B. Horizontally right 3 units, vertically down 2 units

C. Horizontally left 2 units, vertically up 3 units

D. Horizontally right 2 units, vertically down 3 units

3  What amount (to the nearest dollar) must be invested now at 4% per annum, compounded 
quarterly, so that in five years it will have grown to $60 000? 

A. $27 383

B. $49 173

C. $49 316

D. $57 088

O Period I
SIT

0

60000 p i op
20 r

O o o

D Egg quarterly
n 5 4

49172.66 L
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4  Which interval gives the domain of 
2

2( )
4

f x
x

=
−

 ? 

A. (−∞, 2)

B. (2,∞)

C. (−2, 2)

D. [−2, 2]

5  The dot plots below show the class scores in the same topic test before and after a unit of 
work was completed. They are drawn on the same scale. 

Which statement about the change in scores from before to after is correct? 

A. The mean increased and the standard deviation increased.

B. The mean increased and the standard deviation decreased.

C. The mean decreased and the standard deviation increased.

D. The mean decreased and the standard deviation decreased.

4 x2 O

12 21 12 2170

O

8

O
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6 The function 𝑦 = 𝑓(𝑥) is transformed to 𝑦 = 𝑔(𝑥), as shown in the diagram. 

Which of the following equations best represents the transformed function? 

A. 𝑔(𝑥) = 𝑓(𝑥 − 2)

B. 𝑔(𝑥) = 𝑓(2 − 𝑥)

C. 𝑔(𝑥) = −𝑓(𝑥 − 2)

D. 𝑔(𝑥) = −𝑓(2 − 𝑥)

7  The acceleration of a particle moving in a straight line is given by 𝑎 = 4𝑡 + 4 . Initially the 
particle has a velocity of −30 m/s. When is the particle at rest? 

A. 𝑡 = 0

B. 𝑡 = 2

C. 𝑡 = 3

D. 𝑡 = 5

j

I If the 21
fuel reflectedaboutthe x axis f 2 setft reflected about th y axis
f 2 n translate 2units to theright

V 2 2 4 t te

t o 0 30
i 30

212 4 t 30

245 2 t 15

2 E 5 It 3

3

lOMoARcPSD|35984093



CTHS Year 12 Mathematics Advanced AP4 2023 4 

8  Consider the information about events 𝐴 and 𝐵. 
• 𝑃(𝐵) = 0.6
• 𝑃(𝐴|𝐵) = 0.4
• 𝑃(𝐴|𝐵̅) = 0.8

What is the value of 𝑃(𝐵|𝐴)? 

A. 
1
5

B. 
2
5

C. 
3
7

D. 
4
5

9  Let log7 10 = 𝑥. Which expression is equal to 7
1log
70

 
 
 

 ? 

A. −(1 + 𝑥)

B. (1 + 𝑥)−1

C. 
𝑥
10

D. 
1

10𝑥

10  If 𝑒𝑦 = sin 𝑥 , which of the following is dy
dx

 ? 

A. cot 𝑥

B. tan 𝑥

C. −cot 𝑥

D. − tan 𝑥

End of Section I 

P BIA PETIT PIAB

A 5 Diff
FB
PITI

Ing suis

sinceftp.o.g
171 0
iPlanB

i PlanB1 Eg L

O

pt n

F5t1E
O 409,1 log.to 6125

109,7 10

log 109,10

g

Ecac't it x

Yeltsin set

Tae
Cota
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Section II 

90 marks 
Attempt Questions 11 – 35 
Allow about 2 hours and 45 minutes for this section 

 Answer the questions in the spaces provided. These spaces provide guidance for the expected 
length of response. 

 For questions in Section II, 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. 

Question 11 (1 mark) 

Write an expression for the shaded area shown in the diagram below. 1 

fan die Efendi t for dm

or f finide fini du t f flu dm

or find Ifan dnt fdfin die
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Question 12 (2 marks) 

The probability distribution of a discrete random variable X is given in the table below. 

𝑥 3 5 9 𝑎 
𝑃(𝑋 = 𝑥) 0.1 0.3 0.2 0.4 

(a) Show that 𝑎 = 30 given that 𝐸(𝑋) = 15.6 1 

(b) Hence, find the variance of X. 1 

Question 13 (1 mark) 

Simplify 
21 sin

cot
x

x
−  . 1 

E X 3 0.1 5 0.3 9 0 2 9 0.4

0.3 1.5 1.8 0.49

3.6 0 49

3 6 6.49 15.6
a 15.6 316

0.4
30

Var x Ipos E x

32 0.1 52 0 3 920.2 302 0.4
15.672

141.24

Coste x sign
Sinsecosse
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Question 14 (4 marks) 

Consider the geometric series 64 − 16𝑎 + 4𝑎2 −… 

(a) For what values of 𝑎 does this series have a limiting sum? 2 

 

(b) It is known that the limiting sum of the series is 256. Find the value of 𝑎. 2 

r 94 495g

G Iri Cl

IL rel

IL Ga I

4 a 4

4cacy
4 EACH

so I

4 256

If i r

r 1 61
256

34

3 a 3
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Question 15 (3 marks) 

Jimmy recorded the number of cars in the carpark each day. 

He displayed the data in the boxplot below: 

(a) Find the interquartile range given that 𝑄1 = 10. 1 

(b) One day, Jimmy recorded 49 cars in the carpark. Is this recording an outlier?
Justify your answer.

1 

(c) Comment on the shape of the distribution of this boxplot. 1 

3 Q 26 10
16

3 1.5 X IQR

50
Since 49 50 This recording is
not an outlier

Negatively skewed distribution
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Question 16 (3 marks) 

A circle is divided into 𝑛 sectors in such a way that the angles of the sectors are in 
arithmetic progression. The smallest two angles are 3° and 5°. Find the value of 𝑛. 

3 

Question 17 (2 marks) 

Find 1
1 2

dx
x+ . 2 

39 50

Sn 3600
9 3 1 2

360 12 6 t Cn 1 2

720 6h 2h2 2n

2h2 4h 720 0

N2 2h 360 0

ht 20 n 183 0

II
n o

1211 tax de

I
Z

t c

Tax t c
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Question 18 (3 marks) 

The diagram below shows a sketch of the curve 𝑦 = 23𝑥. 

(a) Use the trapezoidal rule with three function values to find an approximate value for
1 3

0
2 x dx  rounded to two decimal places. 

2 

(b) Is the approximate for
1 3

0
2 x dx  an under approximation or an over approximation?

Justify your answer. 

1 

12Th I 12 I 23 2 23 1

I 1 8 2 23
3 66421356

I 3 66 12dp

It is over approximation

as thegraph from O to 1 is concave up

trapeziums fit over the curve ie

area of trapezium is
more than the area

under the curve
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Question 19 (3 marks) 

In the diagram, CD is an arc of a circle with radius 8 cm and centre O. 
T is the midpoint of OC. It is given that ∠𝐶𝑂𝐷 = 2𝜋

3
 . 

Calculate the perimeter of CTD in exact form. 

3 

I ro
8 231
II

CT 12 8 4

TD TEAM
64 aos

Fox
Tf am i D 4 try
40

or p 4th
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Question 20 (4 marks) 
The scatterplot below shows the relationship between age and how well you can balance 
with your body. 

(a) Akash uses his calculator and calculates his correlation coefficient to be 𝑟 = 1.73.
Without calculating the correlation coefficient, give ONE reason why 𝑟 = 1.73 is
incorrect.

1 

 

 

(b) Find the value of Pearson’s correlation coefficient to two decimal places and hence
describe the strength and direction of the association.

1 

(c) Write down ONE age that would be an example of interpolation. 1 

(d) Give ONE example of a limitation of this model. 1 

 

 

r lies between 1 and
or Since the above association is

negative I r o

f O 955

strong negative association

Many possible answers 101ages 90

Babies under i yr old won't havegoodbodybalance

with age balance reduces butit may not be zero
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Question 21 (3 marks) 

State the transformations in order that need to be applied to the hyperbola 1y
x

=  to obtain 

1 2
3 6

y
x

= −
+

 . 

3 

 

 

Y É 2

Horizontally Dilated by a scalefactor I fromate

Translated to the left by 2 units

Trotted down by 2 units

OR

Vertically dilated by a scale factor43

Vertically translated down by 2

Horizontally translated to the leftby
OR

Horizontally translated to the left by 6
Horizontally dilated by a scalefactorof43

Vertically translated down by 2 units
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Question 22 (4 marks) 

The table below shows the present value of an annuity with a contribution of $1. 

Number of 
periods 

Interest rate per period as a decimal 

0.001 0.00125 0.0015 0.00175 0.002 

300 259.0707 250.0398 241.4379 233.2418 226.3477 

330 280.9577 270.2690 260.1353 250.5239 240.7211 

360 302.1982 289.7541 278.0106 266.9228 258.9154 

390 325.2961 309.6290 297.0981 283.6291 261.9432 

(a) Sally pays $2 000 into an annuity at the end of each month at 1.2% p.a. compounded
monthly for 25 years. What is the present value of her annuity?

2 

(b) Thomas borrowed $600 000 to purchase a home, with interest charged at 1.5% per
annum compounding monthly. He agrees to repay the loan by making equal
monthly payments over a 30-year period.

What is the monthly payment? Answer correct to the nearest cent.

2 

2000 4259.0707
K

2
0.001

518141 40 25 12 300

600000 M X 289 7541 131 0.00125

n 30 12M EYE 360

2070.72
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Question 23 (6 marks) 

The population of ants is growing exponentially according to the equation 𝑃 = 50𝑒𝑘𝑡 , 
where 𝑡 is the time in days after the insect is first counted. After four days, it is observed 
that the population has doubled from the initial amount. 

(a) Find the initial number of ants and show that 1 ln 2
4

k = 2 

 

  

(b) At what rate (to the nearest whole number) is the population increasing at day 15? 2 

 

 

 

(c) How many days will it take for the number of ants to first reach 1500? 2 

t o

Initial Po 50 8 k I ln2
Po 50

Double of initial

h

no goy
elk 2

If 50 xk et

At t 15 So x lm 2 et
he 15

I 117 ants day

1500 50 eh lh2xt

30 ekenalt
b t In 30

t these v20 days
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Question 24 (4 marks) 

The probability density function for the continuous random variable 𝑋 is given by: 

(4 ) , 1 4
( )

0 , otherwise
kx x x

f x
−   

=  
 

 

(a) Show that 1
9

k = 2 

(b) Determine the mode of 𝑋. 2 

 

 

Questions 11-24 are worth 43 marks in total 

I kxia se doe I

4

R t
Rf x 2 de I

pl
2
2
233,4 1

R 32 643 2 5 1

flu tg K 4 a

fit
Maximum valve at

2 2
in

i i Mode 2

q in IR f set 4g 21g

f into a 2

in on
i x z is mode
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Question 25 (3 marks) 

In a closet there are shirts in three sizes. 3 are small, 8 are medium and 5 are large. 
Johnny takes two shirts from the closet at random without replacement.  
The tree diagram below has been started to show the probabilities of different 
combinations.  

(a) Complete the tree diagram by writing the probabilities on the remaining branches. 1 

(b) Find the probability that Johnny chooses two shirts of the same size. 2 

8115

5
15

3 15
6 7115

5115

3115
8115

4115

P SS PIMM PILL

3,6 35 46 7 It

Io
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Question 26 (3 marks) 

(a) Show that ( ln ) lnd x x x x
dx

− = 1 

(b) Hence, evaluate 2

1
ln

e
x dx . 2 

Uh
i offn tnx n u I

v link
I x hat aye I V be

Ina t l l
In a RHS

Age ulna n bun

Take integral of both sides
e

flan dose faena n

I

Inside 2 Jenndre

2 a bun n

2 feline e hi D

I Ve f o i
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Question 27 (3 marks) 

The results of a Mathematics test are normally distributed. Sharon scored 64 in her 
Mathematics test. The mean for the test was 52 and the variance was 16.  

(a) Did Sharon do relatively well against her cohort? Justify your answer. 2 

(b) What percentage of students scored between 44 and 64? 1 
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Question 28 (4 marks) 

The height of the tide at Manly Beach can be modelled by the function: 

( ) 4 2cos , 0
6
tH t t = +  

 
 , where ( )H t  is the height of the tide in metres after t  hours. 

(a) State the time interval between two successive high tides. 1 

(b) Sketch the function ( ) 4 2cos
6
tH t  = +  

 
 in the domain 0 6t   , labelling 

important features.

3 
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Question 29 (3 marks) 

A small school has counted the number of Year 12 students in Mathematics and Physics. 
They found that: 

• 12 students study Mathematics only
• 5 students study Physics only
• 3 students study neither
• 𝑥 students study both.

Let 𝑀 be the event that a Year 12 student studies Mathematics and let 𝑃 be the event that 
a Year 12 student studies Physics.  

By first drawing a Venn diagram, determine the value of 𝑥 such that events 𝑀 and 𝑃 are 
independent. 

3 
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Question 30 (7 marks) 

Consider the curve given by 𝑓(𝑥) = 3𝑥2 − 𝑥3 . 

(a) Find any stationary points and determine their nature. 3 

(b) Find any points of inflection. 2 
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(c) Sketch the graph of 𝑦 = 𝑓(𝑥), showing any stationary points, points of inflection
and intercepts with the 𝑥 and 𝑦 axes.

2 

End of Question 30 

Please turn over 
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Question 31 (3 marks) 

The graph of 𝑦 = 𝑓(𝑥) in the domain (−∞,∞) is shown below. 

There is a horizontal asymptote at the 𝑥-axis. 

Sketch the graph of 2 1
4
xy f  = − + 

 
 , labelling important features including any 

intercepts, asymptotes and stationary points. 

3 
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Question 32 (3 marks) 

The curve 𝑦 = 𝑝𝑥3 + 𝑞𝑥 passes through the point (1, 4). The tangent at this point is 
parallel to the line 𝑦 = 2𝑥 − 6. Find the values of 𝑝 and 𝑞. 

3 

lOMoARcPSD|35984093



CTHS Year 12 Mathematics Advanced AP4 2023 26 

Question 33 (4 marks) 

The shaded region 𝑂𝐴𝐵 is bounded by the parabolas 𝑦 = 𝑥2, 𝑦 = 3 − 2𝑥2  
and the 𝑥-axis. It is given that point 𝐴 has the coordinates (1, 1) and 𝑂 is the origin. 

(a) Find the coordinates of 𝐵. 1 

(b) Show that the exact area of the shaded region 𝑂𝐴𝐵 is given by:

32 2
2

 
−  

 
 square units. 

3 
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End of Question 33 

Please turn over 
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Question 34 (6 marks) 

John borrowed an amount $𝑃 at a rate of 3.6% per annum compounded monthly on a 
reducing balance. At the end of each month, he repays an amount of $𝑀. 

(a) Show that the amount owing at the end of the second month is
𝐴2 = 𝑃(1.003)2 −𝑀(1.003) − 𝑀 .

1 

(b) It is now given that the amount borrowed is $50 000 and his monthly repayment is
$350. Show that the amount owing after one year is approximately $47 560.

2 
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(c) Find how many months it will take for John to fully repay the loan. 3 

lOMoARcPSD|35984093



CTHS Year 12 Mathematics Advanced AP4 2023 30 

Question 35 (8 marks) 

The diagram above shows the circle 𝑥2 + 𝑦2 = 36 . The point 𝑆(𝑥, 𝑦) lies on the circle in 
the first quadrant. 𝑅(4, 0) lies on the 𝑥-axis and 𝑇(0, 2) lies on the 𝑦-axis and 𝑂 is the 

origin. The size of ∠𝑆𝑂𝑅 = 𝛼 where 0
2
   . 

(a) Show that the area of SOR  is 12sin  . 1 

(b) Hence, show that the area of the quadrilateral 𝑂𝑅𝑆𝑇 is given by:
6cos (2 tan 1)A  = +   

2 
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(c) Find the value of tan for which the area 𝐴 is a maximum. 3 

(d) Hence, or otherwise, when the area is a maximum, find the coordinates of point 𝑆 in
exact form.

2 

End of Paper 
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NESA Number 

Select the alternative A, B, C or D that best answers the question. Fill in the response oval 
completely. 

Sample: 2 + 4 = (A) 2 (B) 6 (C) 8 (D) 9 
A                B   C          D 

If you think you have made a mistake, put a cross through the incorrect answer and fill 
in the new answer. 

A        B   C          D 

If you change your mind and have crossed out what you consider to be the correct 
answer, then indicate the correct answer by writing the word correct and drawing an 
arrow as follows. 

A         B   C          D 

1. A B C D 

2. A B C D 

3. A B C D 
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6. A B C D 

7. A B C D 

8. A B C D 

9. A B C D 

10. A  B C D 
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