Girraween High School
2025

TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION

Mathematics Advanced

General Instructions Total Marks: 100

Reading time: 10 minutes
Working time: 3 hours
Write using a black pen e Attempt Q1 - 10

Section 1 (Pages 1 —5) 10 marks

Reference sheets are provided

e Answer multiple-choice questions by
completely colouring in the appropriate
circle on your multiple-choice answer
sheet. o Attempt Q11 —Q33

e Answer questions on the lines provided

and show all relevant mathematical

reasoning and/or calculations.

Section 2 (Pages 6 — 26) 90 marks

this section

NESA approved calculators may be used e Allow about 15 minutes for this section

e Allow about 2 hours and 45 minutes for



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

Question 1

The amplitude and period of the curve f(x) = 3 sin (4x) are:

A. amplitude = 3, period = 4

B. amplitude = 4, period = 3

C. amplitude = 3, period =

Y NP

D. amplitude = 3, period =

Question 2
What amount must be invested to obtain a future value of $30 000 after 15 years at a rate of 12% p.a.

compounded quarterly?

A. $182.93
B. $5091.99
C. $5480.89

D. $176 748.09

Examination continues next page...



Question 3

Which of the following represents a possible primitive function of f '(x) =

A, flx)=—2log|2—x|

B. f(x)=—4log|2 — x|

C. f(x)=4log|2 + x|

D. f(x)=4log|2 — x|
Question 4

What is the domain and range of the function f(x)=4/4 — x> ?

Domain: [-2, 2]
Domain: [0, 2]
Domain: [-4, 4]

Domain: [-2, 2]

Question 5

Range
Range
Range

Range

Differentiate: y=2(3x —7)*

A. 8(3x-7)
B. 8(3x-7)*
C. 123x-7)
D. 24(3x—7)3

1 [-2, 2]
: [0, 4]
: [0, 2]

1 0, 2]

Examination continues next page...
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Question 6

AOB is a sector of a circle with centre, O, and radius 5 cm. The sector has an area of 1077 cm?.

Not to scale

0 S5cm B

What is the arc length of the sector in exact form?

A. 2TTcm
B. 4mcm
C. 6TTcm

D. 10mTcm

Question 7

The first term of an geometric series is 4 and the third term is 9. The common ratio is negative.

The 40 term of the series is given by:

— _ 40
A T4O—4><( 1.5)

B. T40=4+(40—1)><(—2.5)

C. T =4x(-1.5*
40

D. T =4x(-2.5)%
40

Examination continues next page...



Question 8
A normally distributed random variable X has a mean of 90.
It is known that P(X < 85) =~ 0.1587.

Find P(90 < X < 95).

A. 0.1587
B. 0.3174
C. 0.3413
D. 0.9207
Question 9
: 7 : o
Given that sin 0 = — - and tan O >0, which of the following is equivalent to sec 0 ?
7
A.
\/ 120
13
B. ——
7
13
cC. -
120
120
D. -
13

Examination continues next page...



Question 10
The graph of y = f'(x) is shown below:

At x = 4 and x = C there are stationary points, and at x = B there is a point of inflection.

‘1:

A

Y

Which of the domains below show where f'(x) < 0 and f"'(x) >0 ?

A. x<A4
B. x>C
C. A<x<B
D. B<x<C

END OF SECTION 1

Examination continues next page...
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Section I1

90 marks
Attempt Questions 11 — 33
Allow about 2 hours and 45 minutes for this section

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

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

o Extra writing space is provided at the end of this booklet. If you use this space, clearly indicate
which question you are answering.

Question 11 (2 marks)

5x2—7 2
x+2

Differentiate:

Examination continues next page...



Question 12 (3 marks)

Solve the equation: [2x —3| =9x

Question 13 (3 marks)

A bag contains 5 red, 6 green and 3 white jellybeans.
Two jellybeans are chosen at random without replacement.

a) Draw a probability tree for the situation.

b) Find the probability of selecting at least 1 red jellybean.

Examination continues next page...



Question 14 (3 marks)

Find the coordinates of the point on the curve y = x?— 2x — 3, where the tangent is perpendicular 3

to the line x + 4y — 1 = 0.

Question 15 (2 marks)

TC
Evaluate f 4 cos 2xdx. 2
0

Examination continues next page...



Question 16 (2 marks)

The graph shows the gradient function, y =f'(x) for a particular curve.
On the same set of axes, sketch a possible primitive function, y = f'(x) of the curve.

Note: carefully line up any stationary points and points of inflection.

A

v

Examination continues next page...



Question 17 (3 marks)

A netball player took 20 shots from each of 8 different positions that were different distances

from the goal. The results are shown in the table below.

Distance (m) 1.2 24 5.0 4.2 1.0 1.8 3.1 2.6

Successful

Shots (s) 17 15 9 11 18 16 12 14

20
18 )
16 )

—_ =
NS JENEN

[ ]
[ ]

Successful Shots
o

S D B~ N ©

0 1 2 3 4 5 6
Distance (m)

a) By observing the scatterplot, describe the relationship between the variables in terms of

strength, gradient and shape.

b) Use your calculator to determine the equation of the least-squares regression line for this

data, rounding any values to 2 decimal places.

c) When extrapolating the data in the scatterplot, describe one limitation when it comes to

predicting the number of successful shots.

Examination continues next page...
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Question 18 (3 marks)

A ship (S) observes a lighthouse (L) to be on a bearing of N 26" Eand a tower (T)tobe ona

bearing of N70° E . The bearing of the lighthouse from the tower is N15° E and the distance
from the lighthouse to the tower is 6.8 km.

a) Complete the diagram showing the above information.

A

b) Find the distance of the ship to the tower, correct to one decimal place.

Examination continues next page...
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Question 19 (3 marks)

Find the equation of the new function if f'(x) = x? is transformed in the following order:
1. Horizontal dilation by a factor of 3
2. Reflection across the y-axis

3. Translated to the left by 1 unit

Question 20 (4 marks)

A discrete random variable, X, has the probability distribution table below:

X 1 2 3
PX=x) 0.7 m 0.2

a) Find the value of m.

b) Calculate the expected value E(X).

c) Calculate the standard deviation of the distribution, to 2 decimal places

Examination continues next page...
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Question 21 (3 marks)

Cailey produces and sells tubs of slime. The weights of the tubs of slime are normally
distributed. 84% of her tubs weigh more than 152 grams and 16% of her tubs weigh more than
200 grams.

a) Find the mean, u, and the standard deviation, o, of the distribution.

b) Find the percentage of tubs of slime that weigh between 152 grams and 224 grams.

Question 22 (3 marks)

tan@ sec@
Show that —————— =5inf
1 + tan0

Examination continues next page...
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Question 23 (4 marks)

2

3x
A continuous probability distribution is given by f(x) = 779 ° defined in the domain [4, 7].

a) Find the cumulative distribution function.

b) Find the median of the continuous probability distribution to 1 decimal place.

Examination continues next page...
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Question 24 (10 marks)

Consider the function y =(1+x)e 2" .

a) Find the coordinates of any stationary points and determine their nature.

b) Find the point of inflection.

More writing space for this question over page
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c) Describe the behaviour of the curve as x = * o0,

d) Sketch the curve, showing all important features including intercepts.

Examination continues next page...
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Question 25 (5 marks)

TUt
A particle moves with velocity given by v = 1231117 , where v and ¢ are measured in cm/s and

—24
seconds respectively. The particle was initially at rest at x = T

a) Find the equation for displacement, x, in terms of 7.

b) Find distance travelled by the particle in the first 3 seconds.

Examination continues next page...
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Question 26 (4 marks)

Consider the curve y = 2x? and the line y = -10x +12.

b

y=-10x+12

Find the area enclosed between the two functions. Give answer to 1 decimal place.

Examination continues next page...
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Question 27 (4 marks)

A company produces 40 tonnes of rice in the first year of production, 80 tonnes in the second
year and 120 tonnes in its third year of production. The company continues to increase its rice

production by this same amount each year thereafter.

a) In which year of production did the amount of rice produced for that year

equal 2000 tonnes?

b) What was the total amount of rice produced in the first 20 years of production?

Question 28 (2 marks)

Solve the equation ﬁ +2cosf =0 in the domain0<O <27

Examination continues next page...
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Question 29 (4 marks)

A vertical tower of height /# metres stands on horizontal
ground. From a point P on the ground due east of the tower the
angle of elevation of the top of the tower is 45°. From a point
Q on the ground due south of the tower the angle of elevation

of the top of the tower is 30°. If the distance PQ is 40 metres,

find the exact height of the tower.

Examination continues next page...
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Question 30 (4 marks)

t

A population of insects varies according to the formula P = 3000n '°, where 7 is a positive
constant and 7 is the time in days.

The initial population was 3000. After 20 days the population had grown to 12 000.

Find the value of ¢, correct to one decimal place, for which the instantaneous rate of increase is

6000 insects per day.

Examination continues next page...
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Question 31 (5 marks)

a) Consider the geometric series: 1 —tan’0 + tan*0 — ...

1) When the limiting sum exists, find an expression for the limiting sum in simplest form. 3

. . Tt T c . . .
b) For what values of @ in the interval — 5 <O< 5 does the limiting sum of the series exist? 2

Examination continues next page...
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Question 32 (8 marks)

Jackson inherits $200 000. He invests it into an account earning interest at a rate
of 6% p.a. compounding monthly. At the end of each month, immediately after the interest has

been paid, Jackson withdraws $2000.

a) Find the total amount that is in the account immediately after the 3" withdrawal.

b) How much interest was earned in the first three months?

This question continues over page...
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c¢) Calculate the amount of money in the account immediately after the 70t withdrawal.

Examination continues next page...
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Question 33 (6 marks)

A light is to be placed over the centre of a circle. The intensity (/) of the light varies as the sine
of the angle (o) at which the rays strike the illuminated surface, divided by the square of the

ksina

distance (d) from the lighti.e. 7= e where £ is a positive constant.

Light

Radius=a

NOT TO SCALE

a) Show that: / b

3

(2 +a’)e

Examination continues next page...
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b) Find the optimal height for a light to be placed over the centre of a circle in order to provide 3

maximum illumination to the circumference. Give your final answer as an exact value.

END OF EXAMINATION
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