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Section I

15 marks
Attempt Questions 1-15
Allow about 25 minutes for this Section

Use the multiple-choice answer sheet for Questions 1-15.

1. Which one of the following statements about the line with equation 15x− 3y = 0 is NOT
true?

A. The line has a gradient of 15.

B. The line passes through the origin.

C. The point (1, 5) lies on the line.

D. The line has a positive gradient.

2. Felix’s regular morning coffee order is a macchiato. This is approximately 60mL of coffee,
to the nearest mL.

What is the percentage error in this measurement, correct to one significant figure?

A. ±0·5%
B. ±0·8%
C. ±1%
D. ±2%

3. Yerevan in Armenia is 3 hours ahead of Lagos in Nigeria. Reykjavik in Iceland is 4 hours
behind Yerevan. What is the time in Reykjavik when it is 3 pm in Lagos?

A. 10 am

B. 2 pm

C. 4 pm

D. 6 pm

4. Which expression is equivalent to 5x(x+ 3x2) + x2 ?

A. 6x2 + 8x3

B. 6x2 + 15x3

C. 5x+ 15x3 + x2

D. 7x2 + 15x3

- 2 -



5. A network of four points A,B,C and D is drawn below.

A

B C

D

Which of the following network diagrams is NOT an equivalent graph of the network
above?

A.

B

C
D

A

B.

A B C D

C.

A

D

B
C

D.

B
C

D

A

6. Last year, Sam bought 300 shares at $1.75 per share. They are now worth $2.00 per share
and Sam receives a dividend of $0.15 per share.

What is the the dividend yield?

A. 7·5%
B. 8·6%
C. 12·5%
D. 14·3%
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7. The lines x+ y − 6 = 0 and x− y − 4 = 0 are sketched on the diagram below.

x

y

Line 2

Line 1

64

6

-4

O

Which row of the table correctly matches the equations and identifies the solution when
the equations are solved simultaneously?

x− y − 4 = 0 x+ y − 6 = 0 Solution

Row 1 Line 1 Line 2 x = 1, y = 5

Row 2 Line 1 Line 2 x = 5, y = 1

Row 3 Line 2 Line 1 x = 1, y = 5

Row 4 Line 2 Line 1 x = 5, y = 1

A. Row 1

B. Row 2

C. Row 3

D. Row 4
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8. Tom’s normal rate of pay is $23.75 per hour. In one week he worked 18 hours at the
normal rate, 6 hours at time-and-a-half and 21

2
hours at double time. He was also paid a

wet weather allowance of $65 for the week.

What were his total earnings for the week?

A. $629.38

B. $694.30

C. $760

D. $825

9. A windscreen wiper blade on a 2013 Land Rover Defender is approximately 56 cm in
length. The blade is attached to a 65 cm arm and the blade and the arm move back and
forth in a circular arc of 110◦. It will clean an area of glass as shown in the diagram below.

56 cm

65 cm
110◦

Which calculation shows the area that is cleaned by the blade?

A.
110

360
× π × 562

B.
110

360
× π × 652

C.
110

360
× π × (562 − 92)

D.
110

360
× π × (652 − 92)
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10. Two coins are tossed 100 times. The results are tabulated below.

Outcome Frequency

HH 27

HT 22

TH 23

TT 28

What is the experimental probability of tossing a head and a tail?

A.
22

100

B.
23

100

C.
45

100

D.
1

2

11. Which calculation should be used to find the value of x in �PQR?

P

Q
12

R

20

120◦

x◦

A. x2 = 202 + 122 − 2× 20× 12× cos 120◦

B.
sin x◦

12
=

sin 120◦

20

C. sin x◦ =
12

20

D. x =
1

2
× 12× 20× sin 120◦
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12. Joshua was asked to solve an equation for homework. His solution below has TWO errors.

2x+ 3

4
− x+ 2

3
− 1 = 0 Line 0

2x+ 3

4
− x+ 2

3
= 1 Line 1

6x+ 9− 4x+ 8

12
= 1 Line 2

2x+ 17 = 1 Line 3

2x = −16 Line 4

x = −8 Line 5

Which lines DO NOT follow correctly from the previous lines?

A. Line 1 and Line 3

B. Line 2 and Line 3

C. Line 2 and Line 4

D. Line 3 and Line 4

13. Lachlan works in an ice-cream store and, based on sales over two weeks, conducted a
survey of the five most popular flavours. What type of data is this?

A. Categorical nominal

B. Categorical ordinal

C. Quantitative continuous

D. Quantitative discrete

14. Which of the following curves would correctly model exponential decay, where a is a
positive constant?

A. M = ax−2

B. M = 2a−x

C. M = −ax−x
2

D. M = −2ax
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15. A collection of bushwalking tracks is modelled by the network below. There are six
checkpoints labelled A, B, C, D, E and F . Which of the following two edges should be
removed so that a bushwalker could walk along every track exactly once?

A

B

C

D

E

F

A. AB and BE

B. CB and BF

C. CD and DF

D. CE and BF

———— End of Section I ————
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Section II - Written Response

Answers for this section should be recorded in the space provided in this paper.

Show all necessary working.

Question 16 (2 marks)

Solve 5x− 3(2 + x) = x− 12. 2

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

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

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

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

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

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

Question 17 (1 mark)

Find the capacity of the cut shown in the network diagram below. 1

6
11

8

9
8

2

4

7

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 18 (4 marks)

The birth weights of babies born in Australia during 2017 is presented in the following
box-and-whisker diagram.

1.0 2.0 3.0 4.0 5.0

Weights (kg)

(a) 1What is the weight of the lightest baby born during 2017?

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

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

(b) 1Find the interquartile range.

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

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

(c) 2Calculate the limits for outliers in this data set.

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

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

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

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

Question 19 (2 marks) 2

In a raffle, the total prize money is shared among the first three tickets drawn in the ratio
4 : 3 : 2.

The prize for the second ticket drawn is $750.

What is the total prize money?

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 20 (2 marks)

The cumulative frequency curve below displays the percentage marks attained by 500
students in an examination.

(a) 1Those scoring less than 50% failed the examination. Find the number of students who
failed the examination.

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

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

(b) 1The top 20% of students are eligible for further study. Find the lowest mark to be eligible
for further study.

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 21 (3 marks) 3

An intravenous drip is delivering 30 drops/min. There are 15 drops/mL and 1·2L of liquid
to be delivered. How long will the drip take to deliver the required dose?

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

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

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

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

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

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

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

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

Question 22 (2 marks) 2

An eight year-old child weighing 24 ·5 kg needs to have the correct dosage of medicine.
The dosage d is calculated using the formula:

d =
mA

70

where m is the mass of the child in kilograms, and
A is the adult dosage.

If the adult dosage is 20mL twice a day, how many days will a 250mL bottle of medicine
last for?

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

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 23 (5 marks)

A rectangular swimming pool has two semi-circular sections at each end. The dimensions
of the pool are given in the diagram below.

10m

5m5m

10m

3m

3m

(a) 2Calculate the perimeter of the pool to the nearest metre.

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

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

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

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

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

(b) 3The rectangular section of the pool has a constant depth of 1·5m, and the semi-circular
sections both have a depth of 40 cm. Find the volume of water in the pool, to the nearest
kilolitre.

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

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

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

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 24 (4 marks) 4

Isaac has earned a gross annual salary of $102 500 in 2018-19 and his employer has paid
$27 500 PAYG tax on his behalf. Isaac has calculated that his total allowable deduc-
tions were $1280 for work-related travel, $350 for stationery and $450 for professional
subscriptions. Isaac must pay the medicare levy of 2% on his taxable income.

Using the tax table provided by the ATO below, determine how much Isaac’s tax refund
or tax liability will be.

Taxable income Tax payable

0− $18 200 Nil

$18 201− $37 000 19c for each $1 over $18 200

$37 001− $90 000 $3572 plus 32.5c for each $1 over $37 000

$90 001− $180 000 $20 797 plus 37c for each $1 over $90 000

$180 001 and over $54 097 plus 45c for each $1 over $180 000

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

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

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

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

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 25 (4 marks)

Cabins in a national park are to be connected to the power source at P . The weighted
graph below shows the distances in metres between certain cabins and the power source.
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B
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P

31
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20

10

15 17

15

21
12

12

16

(a) 3Use Kruskal’s algorithm to draw a minimum spanning tree for this network.

(b) 1What is the weight of this minimum spanning tree?

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 26 (5 marks)

Lieutenant Smith mapped out an orienteering course for the Bravo cadets. He left point
A on a bearing of 050◦ and walked for 7 km and placed a marker B. From point B he
then left on a bearing of 120◦ and walked for 8 km to a point C.

(a) 1Draw a diagram to represent this information.

(b) 2Find the distance from point C to point A, to 1 decimal place.

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(c) 2What is the bearing of C from A?
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Question 27 (4 marks)

Alice has 3 ‘large’ glasses of wine over two and a half hours. A ‘large’ glass of wine is
1 ·5 standard drinks and she weighs 53 kg. The formula to calculate her Blood Alcohol
Content is:

BACFemale =
10N − 7·5H

5·5M

where N is the number of standard drinks consumed,
H is the number of hours drinking, and
M is the person’s mass in kilograms.

(a) 2Calculate Alice’s Blood Alcohol Content after two and a half hours.
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(b) 2If Alice has no more alcohol, determine how much longer she must wait until her Blood
Alcohol Content returns to zero.
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Question 28 (5 marks)

Harry measures his pulse rate at various intervals while watching his football team play
in the grand-final. This information is recorded in the table below.

Elapsed time = t minutes 5 8 16 20 30 42 48 53 60 65

Pulse Rate = b beats/minute 97 90 85 76 75 60 69 60 55 59

(a) 2Draw a scatterplot and line of best fit on the graph below.
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10 20 30 40 50 60 70

(b) 1Write an equation for line of best fit.

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

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

(c) 2Calculate the value of the correlation coefficient, correct to 1 decimal place.
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 29 (2 marks) 2

Oliver has a credit card with no annual fee, although it charges 19·9% p.a. with interest
calculated and added daily on all purchases from the date of purchase. Oliver used his
credit card to buy a new TV for $1190 on the 17th July. Calculate how much will he need
to repay on the 10th August so that he has a zero balance on his card.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 30 (3 marks) 3

A bag contains 7 black balls and 5 white balls. Two balls are selected at random without
replacement. A partially completed tree diagram is shown below.
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W
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W

7
11

B

W

Complete the tree diagram and calculate the probability of selecting two balls of different
colours.
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Question 31 (2 marks)

The stem and leaf plot below shows the number of goals scored by the football teams in
the A-League across the 2018/2019 season.

3 1 8 9
4 0 1 2 7 9
5 4 9

(a) 1Find the median number of goals scored.
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(b) 1Describe the shape of the distribution.
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Question 32 (3 marks) 3

Richard is considering purchasing a new refrigerator and has narrowed down his choice to
two options:

Electrodux: 3 star energy rating of 394 kWh/year

Kevinator: 41
2
star energy rating of 310 kWh/year

How much would Richard save in electricity in one year by purchasing the more efficient
refrigerator? You can assume that electricity charges will remain constant at 28.5 c/kWh.
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Question 33 (3 marks)

The maximum daily temperatures during the summer months in Mount Isa are recorded.
These maximum temperatures are normally distributed with a mean of 33 ·8◦C and a
standard deviation of 4·1◦C.

(a) 1What temperature has a z-score of −1?
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(b) 2What percentage of summer days in Mount Isa would you expect to be between 29·7◦C
and 42·0◦C?
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Question 34 (2 marks) 2

A new start-up company purchases $24 500 worth of office equipment. It is depreciated
using the declining balance method at a rate of 18% per annum. Calculate the value of
the equipment after 3 years.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 35 (4 marks)

The diagram below represents a property that borders a river.

RIVER

0.75 km

0.90 km

1.25 km

NOT TO SCALE

1.3 km

(a) 2Use two applications of the trapezoidal rule to estimate the area of the property.
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(b) 2Annual rates payable to the local council are charged at the rate of 0.125 cents per square
metre. Calculate the annual rates due for this property.

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 36 (4 marks)

The number of seats in a row at a cinema varies inversely with the width of each seat.
The present configuration has 42 seats in a row, each of width 47 cm, and this uses up
all of the allowed space to comply with safety regulations. The owners of the cinema are
considering a refurbishment.

(a) 2How many seats of width 52 cm can be installed?

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

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

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

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

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

(b) 2If only 34 seats are required in each row, what is the maximum width of each seat?

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 37 (6 marks)

A surfboard manufacturer has initial costs of $42 500 to set up the factory to produce
the surfboards. After the initial set-up costs, every 20 surfboards produced cost a further
$2500. The surfboards are sold to retail outlets for $465 each.

(a) 2Write down the cost of production function C(n), and the revenue function R(n), where
n is the number of surfboards manufactured or sold respectively.

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

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

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

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

(b) 3Graph C(n) and R(n) below on the same set of axes for 0 ≤ n ≤ 300. Ensure that your
axes are marked and labelled properly.

- 25 -



Question 37 (continued)

(c) 1Find the number of surfboards that must be sold in order to break-even.

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

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

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

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

Question 38 (3 marks)

The diagram below shows a weighted network.

s t

10

5

15

9

8

30

15

6

4

4

15

15

10

10

10

(a) 2Find the maximum flow in the network.

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

(b) 1Hence find the minimum cut for the network.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 39 (2 marks)

A random sample of 200 factory workers was conducted to find out the reasons why
workers were late for work. The results are represented in the Pareto Chart below.

(a) 1What percentage of latecomers blamed traffic congestion?

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

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

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

(b) 1List the main causes that account for 80% of the reasons.

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 40 (3 marks)

The table below shows the future value of an annuity of $1 for varying interest rates and
time periods. Contributions are made at the beginning of each time period.

(a) 1Lachlan invests $500 at the start of each year for 12 years at an interest rate of 5%p.a.
Calculate the future value of Lachlan’s investment after 12 years.

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

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

(b) 2Hugo is planning to buy a new car in 3 years time and he wants to save $8000 in that
time. He intends to make regular quarterly payments into an account that earns 4%p.a.
compounded quarterly. What is the minimum quarterly payment into the account, to
the nearest dollar, that Hugo needs to make in order to have saved $8000? Support your
answer with calculations.

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

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question 41 (5 marks) 5

The quadrilateral ABCD represents a block of land, where AB = 40m, BC = 65m,
CD = 34m, AD = 54m and ∠BAD is 90◦. This information is shown in the diagram
below.

A

40m

B
65m C

34m

D
54m

Find the area of the land.

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

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

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

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

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

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

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

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

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

End of Paper
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Q
u

estio
n

 2
1

 (3 m
arks) 

A
n

 intravenous drip is delivering 30 d
ro

p
s/m

in
. T

h
ere are 15 drops/m

L
 an

d
 1-2 L

 o
f liqu

id 
to

 b
e delivered. H

ow
 long w

ill th
e d

rip
 tak

e to
 deliver th

e required dose? 

..... 1~
 '{ Jio.o.. · l·r

~
 Ar,-~ ....... i,( ........................... . 

. .. . . b.W\a. ... ;. .... •·· • · ........................... ✓
, ............................ . 

~
 

• 
0 

• 
• 

• 
• 

o 
O

 
• 

O
 

• 
4 

• 
• 

O
 

I 
O

 
♦
 

o 
• 

O
 

• 
O

 
O

 
f 

• 
0 

• 
O

 
O

 
O

 
• 

0 
O

 
O

 
• 

• 
• 

0 
• 

0 
0 

• 
t 

I 
o 

• 
• 

• 
o 

o 
I 

O
 

O
 

O
 

• 
o 

• 
0 

0 
0 

♦
 

• 
o 

• 
• 

• 
0 

0 
o 

o 
• 

• 
• 

0 
0 

• 
• 

• 
0 

0 
0 

t 
• 

O
 

• 
0 

' 

-
r 

M
 'Vl 

... /.. 
................ ~

 .... 1.t:1.CXJ. .... l ................... ·v .............................. . 
. . . . . . . . . . . . . . . . . ~-...... l O

. ~.Q
4. .llS ................................. ·• ............... . 

.......................... ' ..................................... •·• .................... ' 

Q
uestio

n
 2

2
 (2 m

arks; 

A
n

 eigh
t year-old child w

eighing 24 • 5 kg needs to
 h

ave th
e correct d

o
sage o

f m
edicine. 

T
h

e dosage d is calculated
 using th

e form
ula: m

A
 

-
d

=
-70 

w
h

ere 
m

is th
e m

ass o
f th

e child in
 kilogram

s, an
d

 
A

 is th
e adu

lt dosage. 

If th
e ad

u
lt dosage is 2

0
m

L
 tw

ice a day, h
o

w
 m

any days w
ill a. 2

5
0

m
L

 b
o

ttle o
f m

edicine 
last for? 

J.= 2+-ri w
 

1
'o

 

: : : : : : : : : : : : : :1.Q::::::::::::::::::::::::::::: .. r+ .. : :~:::: ! :?: : ~:::::::::::::::::::: 
=

 
7m

l 
, 

~; :r:+~(:~:l~
:1-::::::::* i• c·:::::: ;::::: ; 

• :::::: 
: : : : : : : : : : : : : : : : : : : :.: : : : : : : : : : : : : : : : : : : : : :t : : : : : i J.~

1 : : : l~
::::: : : : : 
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Q
u

estio
n

 2
3

 (5 m
ark

s) 

A
 rectang

ular sw
im

m
ing p

ool h
as tw

o sem
i-circular sections at each en

d. T
h

e dim
ensions 

o
f th

e pool are given in
 th

e d
iag

ram
 below

. 

1
0

m
 

3
m

 

5
m

 
5

m
 

3
m

 
1

0
m

 

(a) C
alculate th

e perim
eter o

f th
e pool to

 th
e nearest m

etre. 

.t=· .. ?:{tot 5.) .. f ... 1111!: ,5 \ 
......................... ( 

........... . 
=

 
6 

t 
3

1
r 

······•····o
·· ······································································· 

··i
··~·'.'l'..42c ... i ................. L ............ \ ...... /

············· 
. . . ·.· .... ';?.1~ .... ( ..... ~

 .. ~
~

.~I. ... -~
)
 ............ ' ............ . 

(b) T
h

e rectangular section o
f thf: pool h

as a ~
n

sta
n

t d
ep

th
 o

f 1-5 m
, an

d
 th

e sem
i-circular 

sections b
o

th
 have a d

ep
th

 of 40 cm
. F

in
d th

e volum
e o

f w
ater in th

e pool, to
 th

e nearest 

kilolil
e. 

\i 
✓
 

. v~ .... ~. _ .. c?. .f.,.~.'f. .1.: -~ ) ... t .. T
.(,. •. ?.J.. f.: _Q. .. +

 ...................... . 
........ :-:-..... 'J.7:.?. ....... t ..... 2. : .. f.L

 1. ....................................... . 
. . ... . ····t·· ... loo.~. ~k.1 .. ~

-~ ............................ ✓
/

-............. . 
. . . . . . . . . ~ .... ' .l. 0. .P

 ... l.L
 ................................... ✓
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Q
u

estio
n

 2
4

 (4 m
arks) 

I saac h
as earned a gross an

n
u

al salary
 o

f $
1

0
2

5
0

0
 in

 2018-19 an
d

 his em
ployer h

as paid 
$27 5

0
0

 P
A

Y
G

 tax o
n

 his behalf. 
Isaac has calculated

 th
at his to

tal allow
able deduc­

tions w
ere $1280 for w

ork -related travel, $350 for statio
nery an

d
 $450 for professional 

subscriptions. Isaac m
u

st p
ay

 th
e m

edicare levy of 2%
 on his tax

ab
le incom

e. 

U
sing th

e tax
 table provided by th

e A
T

O
 below

, d
eterm

ine how
 m

u
ch

 Isaac's ta
x

 refund 
or ta

x
 liability

 w
ill be. 

T
axable in

co
m

e 
T

ax payable 

0
-

$
1

8
2

0
0

 
N

il 

$
18 201 -

$37 000 
19c for each $1 over $

18 200 

$37 001 -
$90 000 

$3572 plus 32.5c for each
 $1 over $37 000 

$90 001 -
$18

0
 000 

$20 797 plus 37c for each $1 over $90 000 

$180 001 an
d

 over 
$54 097 plus 45c for each $1 over $180 000 

~r;:!l,bk ... ,hw
.M

e .. ~
---·lou;oo .. ~ .. Ctw

o+3.~ .. t .. ~
--/ 

l~~~l••h-c•• ;• ~11i:t.2,0,to.:ij•••~•:t:o ~
J

••••••••••••• 
....................... :::: .. -~

-11..7 .. .t ... 3.f.. 5.'?.-.. 4-:v. . . . . . . . . . . . . . . . . . . -,/ 
....................... ~-... -~-t. 6. S

 .2 .. ·. -~
 ...................................... . 

M
r¥c~rl ... LW

j .. ~. O
 :M

-~ 1:00~ .. :-:: ... 1.-U1J.8'AD
. ......... / 

-r;.~. p~,J,Je. .. _.,.,_ .. 1u. 1,1, .... -~
-................................... ✓

 

t~~d i•••110w_~ ikf.~O:lo
••·······················••;:::· 
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7
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.
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Q
u

estio
n

 2
5

 {4 m
arks) 

C
abins in

 a n
ational p

ark
 are to b

e connected
 to

 th
e p

ow
er source a

t P
. T

h
e w

eighted 
graph below

 show
s th

e distances in m
etres betw

een certain cabins an
d

 th
e pow

er source. 
G

 

B
 

C
 

(a) 
U

se K
ruskal's algorith

m
 to

 draw
 a m

inim
um

 spanning tree for this netw
~rk. 

ED :::-Cf 
/ 

E
 _

_
_

_
 c;... 

B
~

\O
 

/ 
,. 

B
~

\2
-
/
/
 

t;;(:rt=!2-
j) (,.:-12-

✓
 

P~=\S-
/ 

1\-l=\S 
'f-

l>Gt:: lt "'­
~-=

\l 
>-=­

-Bt.=io 
'!(.. 

fP
=U

-
✓
 

{;(P-=--s I t 

B
 

at 

~
 

{b
) W

hat is th
e w

eight of th
is m

inim
um

 spanning tree? 

f 

.... ~O. + . .l.~~-~. t. ~i.t . .!~. t. ~-.t -~
. -~

 ... q_f
. : .................. . 
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Q
u

estio
n

 2
6

 (5 m
arks) 

L
ieutenant S

m
ith m

apped o
u

t an orienteering course for th
e B

ravo cadets. H
e left point 

A
 on a bearing of 050° an

d
 w

alked for 7
k

m
 an

d
 pla.ced a m

arker B
. 

F
rom

 point B
 hE 

th
en

 left on a bearing of 120° an
d

 w
alked for 8 k

m
 to

 a point C
. 

(a) D
raw

 a diagram
 to

 represent this inform
ation 

i)--!_z.o• 
N

 
• .. I to 1> 

1
~
~
 

,~
.,,,...--

C
 

(b) 
F

in
d

 th
e distance from

 point C
 to

 point A
, to

 1 decim
al place. 

.At~ ..... 1 ~t. r.~.~
 .. ?-: ~ .1~ .. 8'. ~ .~s.\.\ R~ .............. { ................ . 

::= 
\ s l . :so G

 · · • 
/ 

··········y
··························c

····························· ················· 
. Vtc .... ~ ... 12-.~ .,. k-. ~

 ........... \ l p) .................................... . 
....................................................... ' ............................... ' 

................................. ' ................................................... . 

. . . . . . . . . . . . ... . . . . . . . . . . . ' .................................... ' ........................ ' 

( c) 
W

h
at is th

e bearing of C
 from

 A
?

 

• 
\ A

 
Sivtll0
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····~

·
·······························•······················· 
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Q
u

estio
n

 27 ( 4 m
arks} 

A
lice has 3 'large' glasses of w

ine over tw
o and a half hours. 

A
 'large' glass of w

ine is 
l • 5 st an

d
ard

 drinks an
d

 she w
eighs 53 kg. 

T
h

e form
ula to calculate her B

lood A
lcohol 

C
ontent is: 

B
A

C
rem

ale =
 IO

N
 -

7
·5

H
 

w
here 

N
 is th

e num
ber of stan

d
ard drinks consum

ed, 
H

 is t he num
ber of h

ours drinking
, an

d
 

M
is the p

erson's m
ass in kilogram

s . 

(a) 
C

alculate A
lice's B

lood A
lcohol C

ontent after tw
o an

d
 a half hours. 

~ltC=-
\0 X

 3 )C. I ·s -
7-S

x
 2-s-

/ 
. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ~

:,· .......................
. , ......................... . 

!" ·S
'X..:>..;) 

' 
....... ·;: ... 4 i . :.:. . l K

 : ·-ts ........................ · ................................. . 

:::::::::::::::~~~~~~ ..... :::::_:::::::::::::::::::/::·::::::::::::::::::::::::::::: 
-==-

O
•oa 

. -............ -.... ·l· ................................................................. . 
, 

(b) If A
lice has no m

ore alcohol, determ
ine how

 m
uch longer she m

ust w
ait u

ntil her B
lood 

A
lcohol C

onten
t retu

rn
s to zero. 

· · · · · ·4
t· ::..· · ·1.-tff ;

.·a
··:······················································ · 

::::::::H:~:E
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

7
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0~~}vs••~o~···~fl·~···Bi:•~r~s•:: ! 
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Q
u

estio
n

 28 (5 m
arks) 

H
arry

 m
easu

res his p
ulse rate at variou

s intervals w
hile w

atching his fo
o

tball team
 play 

in th
e g

rand-final. T
h

is inform
atio

n
 is recorded in th

e table below
. 

E
lapsed tim

e =
 t m

inutes 
5 

8 
16 

20 
30 

4
2

 

P
u

lse R
ate

=
 b b

eats/m
inute 

97 
90 

85 
76 

75 
60 

(a) D
raw

 a scatterplot an
d

 line of b
est fit on th

e g
rap

h
 below

. 

b 

~
 

~ 100 tttttttttt1ttttttttltttttttttH
ittttlttt 

{ 
9

0
 l-

~
1-1-1--!-+

-l-+
-H

-1
-H

+
+

-l-l-+
+

+
T

 I I I 
I I I 

I I I I H
-+

+
+

-

f ::-Q) V
J 

,-~
 

~ 
6 0 t:il.l.il:Uill::l:i:l-U:U:U:1-.+:J:l:l::lffiil:t:lii i 1

1 i i I 
1 

50
1 I I I I I I I I I I

i I I I U
-i--U

:l::U
:ttl Ii I I I

i I I I U
:j:j:j: 

◄ 

0 
10 

20 
30 

40 
50 

60 
70 

E
lapsed tim

e (m
inutes) 

4
8

 
53 

60 
65 

69 
60 

55 
59 

t 

(b) W
rite an e1

uation for line o
f b

est fit. 
( i", 1') .J. 

I\\= 
1~

--2
-

S
o

 
-U := -

i~
 

X-so r-l 
f 

~~ ~7 
.. ~ .. .t. li-~O ................................... ·;. ~·0 ·.· ··~· ~ .... 7 .............. ' / 

2 

1 

........ :,.:...:...:.· ... :.:.: .. -:-:-.0 ... 7 .................. ~ ........... 1 ...... 1 ................ V
 

( c) C
alcula:e-~

 value o
f th

e correlation coefficien
t, correct to 1 decim

al place. 
2 

............. ~.P:.4 ... ~ ................. ············································ 

-
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Q
u

estio
n

 2
9

 (2 m
arks) 

O
liver has a credit card w

ith no an
n

u
al fee, alth

ough it charges 19
·9%

 p
.a. w

ith
 interest 

calculated an
d

 added d
aily o

n
 all p

u
rchases from

 the d
ate of p

urchase. 
O

liver used his 
credit card to

 b
u

y
 a new

 T
V

 for $
1190 on th

e 17th Ju
ly. C

alculate how
 m

uch w
ill h

e need 
to rep

ay on th
e 10th A

ugust so th
at he h

as a zero balance on his card. 
/ 

11} 132~~~.f. ......... Jt~
rl .. , .Jl1'tJ(i ·QQ O

;ft,r~)ir: ........ . 

'?:o .. : :: :: :: : : : : : :: : :: : :: : ::: : : : :: : ::::: :::·: :::\~0 6·3:~6: ~
;1-

~: '::::::: ::: / 

.$
1 

~
. io

. F-tJ k'!P.l .. il2:oP :3.3 .............................. . 
Q

u
estio

n 3
0

 (3 m
arks) 

A
 b

a
g

 contains 7 black balls and 5 w
hite balls. T

w
o b

alls are selected at random
 w

ithout 
replacem

ent. A
 p

artially com
pleted

 tree diagram
 is show

n below
. 

.. -

7 
B

 

B
 

✓
 

d-/ 
~
 

w
 

B
 

7 
w

 

.. 
........ w

 

C
om

plete th
e tree diagram

 an
d

 calculate th
e probability of selecting tw

o balls of d
ifferent 

colours. 

?
l~

4
\~

J
.~

 . .P(~W) +
 r(v.11>) ............................ . 

=
:
[
 

~ 
5 

1 
···················:·············-,:i:.•i1

r·••+
••Ti:·¥-·l, ······················-······ 

················
·············c

···i
o

·············
·······•

·····
··········

············· 

1f2.. 
~
~
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Q
u

estio
n

 3
1

 (2 m
arks) 

T
h

e stem
 an

d
 leaf plot below

 show
s th

e num
ber of goals scored by th

e football team
s in 

th
e A

-L
eague across th

e 2018/2019 season. 

3 
1 

8 
9 

4 
0 

1 
2 

7 
9 

5 
4 

9 

( a) 
F

in
d

 th
e m

edian num
ber of goals scored 

+\ 
r 

················ .. -·-· .. -·-····· 
.. ~
 

. 
. , ............. . 

.. , ...... ' ..... -...................... . 
. . . . . . . . . . . . . . ,·,.,

'
 ........................................................ ' ............ ' 

. . . . . . . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·• . . . ' . . . . . . . . . . 
' . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

' 

(b) 
D

escribe th
e shape o

f th
e distribution . 

. . . . . ~
W

) ~ eJ\-ti c~ 1 ..... : ................................ , ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •

·• ........
................................... -....... . 

•
•
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•
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•
•
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•
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•
•
•
•
•
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•
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 •

•
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•
•

•
•

•
•
•

•
•
•
•

•
•
•
•
•
•
•
•

•
•

•
•
•
•
•
•
•

•
•

•
•
•
•
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.
.

.
.

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

.
.
.
.
.
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Q
u

estio
n

 3
2

 (3 m
arks) 

R
ichard is considering purchasin

g
 a new

 refrigerator and has narrow
ed dow

n bis choice to 

tw
o options: 

E
lectrodux: 3 star energy rating of 394 k

W
h/year 

K
evinator: 4½

 star energy rating of 310 k
W

h/year 

H
ow

 m
uch w

ould
1R

ichard save in electl'icity in one year b
y

 p
u

rch
asin

g
 th

e m
ore efficien

t 
refrigerator? Y

ou can assum
e th

at electricity charges w
ill rem

ain constant at 28.5 c/kW
h. 

.................................................................... ,·_., .... ' ............. -. 
, .114 

~ {-f'\ 
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Q
u

estio
n

 3
3

 (3 m
arks) 

T
h

e m
axim

um
 d

aily tem
peratures d

u
rin

g
 th

e sum
m

er m
onths in

 M
ount Isa are recorded. 

T
hese m

axim
um

 tem
peratures are norm

ally distributed w
ith a m

ean of 33 • 8°C
 and a 

standard deviation of 4· 1 °C
. 

(a) 
W

h
at tem

peratu
re has a z-score of -

1? 
/ 

. 

3
~

·r-4
·1

:::: 
2'1

-7
"C

 
............. ' .......................................... •·• ............................ . 

(b) W
h

at percentage of sum
m

er d
ays in M

ount Isa w
ould you expect to

 b
e betw

een 29·7°C
 

and 42•0°C
? 

........................... ' .......................................................... . 
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Q
u

estion 3
4

 (2 m
arks) 

A
 new

 start-u
p

 com
pany p

urchases $24 500 w
orth of office equipm

ent. 
It, is depreciated 

using the declin
ing balance m

ethod at a rate of 18%
 p

er annum
. 

C
aJculate the value of 

the equipm
ent after 3 years. 

2fr000. ~·ti·~
 · 18'/4 j) · · · · · · / 

· · · · · ·. · .................. . 
-
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Q
u

estio
n

 3
5

 (4 m
arks) 

T
h

e d
iagram

 below
 represents a property th

at borders a river 

0.75km
 

N
O

T
 T

O
 S

C
A

L
E

 

0.90km
 

1
.3

km
 

1.25
km

 

(a) 
U

se tw
o applications o

f th
e trapezoidal rule to

 estim
ate th

e area of th
e property. 
✓
 

2 
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/
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. . . . . . .. . . . . . . . I .. ·. 2 ~s .. l=, l,t'\ ..................................................... . 

(b) 
A

nnual rates payable to
 th

e local council are charged at th
e rate of 0.125 cents per square 

m
etre. C

alculate the annual rates d
ue for this property

 . 
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s i--. \~

~
?':-:0.·.l?-S .................... /

. ···· ···· · · ··· ····· · ·· 
............................ 
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Q
u

estio
n

 3
6

 (4 m
arks) 

T
h

e num
ber of seats in a row

 at a cinem
a varies inversely w

ith th
e w

idth of each seat. 
T

h
e presen

t configuration has 42 seats in a row
, each of w

id
th 47 cm

, and this uses up 
all of th

e allow
ed sp

ace to
 com

ply w
ith safety regulations. T

h
e ow

ners of th
e cinem

a are 
considering a refurbishm

ent. 

(a) 
H

ow
 m

an
y

 seats of w
idth 5

2
cm

 can b
e installed? 
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(b) 

If only 34 seats are required in each row
, w

h
at is th

e m
axim

u
m

 w
idth of each seat? 
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l tt 14-
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Q
u

estio
n

 3
7

 (6 m
arks; 

A
 surfboard m

anufacturer has initial costs o
f $42 500 to

 set u
p

 th
e factory to

 produce 
th

e surfboards. A
fter th

e initial set-u
p

 costs, every 20 surfboards produced cost a furthe1 
$2500. T

h
e surfboards are sold to

 retail outlets for $465 each. 

(a) W
rite dow

n th
e cost of production function C

(n), an
d

 the revenue function R
(n)i w

here 
n is th

e num
ber of surfboards m

anufactured or sold respectively. 

.c.c~)~ ... 1
~
~
 .. t ... ~

r
)
 ................................................ . 

~
 

··········~
······························/

········································· 
.......... -:-.... 4--.i.s:-(W

 .. +. .ti.rl(\ ........ / 
...................................... . 

P..(~) ... ~ ... ¾
~.\.1 ....... ··········· ······················ ....................... . 

(b} G
raph C

(n
) and R

(n
) below

 on th
e sam

e set of axes for O
 ~
 n ~

 300. E
nsure th

at your 
axes are m

arked and labelled prop
erly. 
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Q
ue$tion 37 ( continued) 

(c) 
F

ind th
e num

ber of surfboards th
at m

ust be sold in order to
 break-even. 

' = 
12.s 

· 
......................................................................... • .. •_ ............ . 

' ................. · .......... ·
·• .......................... •·• ......................... ' 

.......... ' ...................... -.......... •·· ............................. ,, .......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. ............................ •

·• ..... •
·•

' ............. . 

Q
u

e
stio

n
 3

8
 (3 m

arks) 

T
h

e diagram
 below

 show
s a w

eighted netw
ork. 

~
o -· 15 

-1-0' 

~
 

~
o 

~
 :z. 

\O ~
 -~ 

----;;-::-_
_ -:::-

6G----fQ
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M
\'\\\ 1~

l,\M
 LI,\,+ . 

(a) F
ind th

e m
axim

um
 flow

 in th
e netw

ork . 

. to. t 1· .. t .. 4 .. t
. :t:t .. \ ......... ~

. Z.t ............................ , .......... . 
(b) 

H
ence find th

e m
inim

um
 cut for th

e netw
ork. 
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Q
u

estion
 3

9
 (2 m

ru·ks) 

A
 random

 sam
ple of 200 factory

 w
orkers w

as conducted 
to find ou

t the reason
s w

hy 
w

orkers w
ere la te for w

o
rk. T

he resu
lts are rep

resented in th
e P

areto C
hart below
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101JS
 ror L

llro
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u
s ipvco by Factory W
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(a) W
hat percentage of latecom

ers blam
ed traffic congestion? 
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(b) L
ist th

e m
ain causes th

a
t accou

nt for 80%
 of th

e reasons. 
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Q
u

estio
n

 4
0

 (3 m
ark

s) 

T
h

e tab
le below

 show
s th

e future value o
f an

 an
n

u
ity

 o
f $1 for varying interest rates an

d
 

tim
e periods. C

o
n

trib
u

tio
n

s are m
ad

e a
t th

e beginning o
f each tim

e period. 

n 
1%

 
2%

 
3%

 
4%

 
5%

 

1 
1.0100 

1.0200 
1.0300 

1.0400 
1.0500 

2 
2.0301 

2.0604 
2.0909 

2.1216 
2,1525 

3 
3.0604 

3.1216 
3.1838 

3.2465 
3.3101 

4 
4.1010 

4.2040 
4.3091 

4.4163 
4.5256 

5 
5.1520 

5.3081 
5.4684 

5.6330 
5.8019 

6 
6.2135 

6.4343 
6.6625 

6.8983 
7.1420 

7 
7.2857 

7.5830 
7.8923 

8.2142 
8.5491 

8 
8.3685 

8.7546 
9.1591 

9.5828 
10.0265 

9 
9.4622 

9.9497 
10.4639 

11.0061 
11.5779 

10 
10.5668 

11.1687 
11.8078 

12,4864 
13.2068 

11 
11.6825 

12.4121 
13.1920 

14.0258 
14.9171 

1
2

 
12.8093 

13.6803 
14.6178 

15.6268 
16.7130 

(a) 
L

achlan invests $500 at th
e start o

f each year for 12 years at an
 interest rate o

f 5
%

p
.a. 

C
alculate th

e fu
tu

re value o
f L

achlan's investm
ent after 12 years . 
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(b) 
H

ugo is p
lan

n
in

g
 to

 b
u

y
 a new

 car in
 3 years tim

e an
d

 h
e w

ants to
 save $8000 in th

a
t 

tim
e. H

e in
ten

d
s to

 m
ake regular quarterly p

ay
m

en
ts in

to
 an

 account th
at earn

s 4%
 p

.a
. 

com
pounded quarterly. 

W
h

at is th
e m

in
im

u
m

 q
u

arterly
 p

ay
m

en
t in

to
 th

e account, to
 

th
e n

earest dollar, th
a
t H

ugo needs to
 m

ake in o
rd

er to
 have saved $8000? S

u
p

p
o

rt your 
answ

er w
ith

 calculations. 
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Q
u

estio
n

 4
1

 (5 m
arks) 

T
h

e qu
adrila teral A

B
C

 D
 

rep
resen

ts a 
block of lan

d
, w

h
ere A

B
 =

 
40 m

, B
C

 =
 

65 m
, 

C
D

 =
 34 m

, A
D

 =
 

54 m
 an

d L
B

 A
D

 is 90°. 
T

h
is in

form
atio

n
 is show

n in the d
iagram

 
b

elow
. 

B
 

6
5

m
 

7 C
 

40
m

 

A
 

54
m

 
D

 

F
in

d
 the area of th

e land
. 
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