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Section |

15 marks

Attempt Questions 1-15

Allow about 25 minutes for this section

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

1 A survey asked the following question: “What is your favourite ice-cream flavour?”
How would the responses be classified?

A. Categorical, ordinal
B. Categorical, nominal
C. Quantitative, discrete

D. Quantitative, continuous

2 The graph below shows a network.

The walk A-B-C-E-F-D is a
A. Trail

B. Path

C. Eulerian trail

D. Eulerian circuit



Jake owns a car. Which of the following is included in the cover of compulsory third-
party insurance for his car?

A. The injury to passengers
B. The theft of his car
C. Damage to his own car

D. Damage to another driver’s car

A buoy is placed 365 metres from the base of a cliff that is 95 metres above sea level.

The angle of depression, in degrees and minutes, from the top of the cliff to the buoy is
A. 14°59'
B. 75°41'
C. 14°35'

D. 75925

Which of the following events has a probability of %?

A. Rolling a 4 on a standard six-sided die.

B. Choosing a boy from a class that consists of 10 boys and 30 girls.
C. Selecting “‘October’ when choosing a calendar month at random.

D. Choosing a vowel from the word COIL.
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Heart rate is measured in beats per minute. Maximum heart rate (MHR) is calculated using the
following formula:
MHR = 220 - age

Vivian measures her heart rate by counting her pulse for 25 seconds. She counted a total of 55
beats which is 75% of her MHR.

What is Vivian’s age?
A. 44 years old
B. 52 years old
C. 60 years old

D. 70 years old

The table shows a linear relationship between X and Y.

X [-3|-1]1 |3 |p |20

vy |11 ]9 |7 |5 |2 |q

Which of the following are correct values for p and q in the table?
A. p=5andg=1

B. p=6andg=-2

C. p=7andq=-2

D. p=8andg=1

A rectangular paddock has a perimeter of 420 metres. If the ratio of its length to width
is 4:3, the area of the paddock is

A. 10800 m?

B. 21 600 m?
C. 34400 m?

D. 43200 m?



9  The diagram below shows a triangle with information.

The area of the triangle, to the nearest square metre, is approximately
A. 18272 m?
B. 16 335 m?
C. 11134 m?

D. 10667 m?

10 A table of future value interest factors is shown.

Lilly invests $2000 at the end of every year for 6 years at 3% p.a. compounded annually.

How much interest will Lilly earn on her annuity?
A. $936.80

B. $8974.50

C. $12936.80

D. $18 191.60



11

12

The table lists the maximum fortnightly payments for single people on youth allowance.

Your circumstances Maximum
payment per
fortnight

No children, younger than 18, and live at parent’s home $244.10

No children, 18 years or older, and live at parent’s home $293.60

No children, younger than 18, and need to live away from parent’s home | $445.80

No children, 18 years or older, and need to live away from parent’s home | $445.80

Geordie is 19 years old and lives with his parents, who have a combined annual taxable
income of $68 520. Geordie’s annual youth allowance is reduced by 20 cents for every
dollar his parent’s taxable income exceeds $52 000.

If Georgie is paid for 26 fortnights in a year, which one of the following is his fortnightly

youth allowance payment?

A. $127.08

B. $244.10

C. $293.60

D. $166.52

A stopwatch measured the time of a 100-metre run to a tenth of a second.

The percentage error of the measurement was 0.49%.

Which ONE of the following could be the time of the 100-metre run?

A.

B.

9.204 seconds

10.204 seconds

11.204 seconds

12.204 seconds




13 A standard die was rolled 200 times and the results recorded.

14

The graph below displays the cumulative frequency histogram of the data.

What is the relative frequency of rolling a 3?
A. 60
B. 0.3
C. 10

D. 0.05

A sphere with volume 80 cm? fits exactly into a closed cylinder.

- A

Which ONE of the following is the best approximation of the surface area of the
closed cylinder?

A. 110 cm?
B. 121 cm?
C. 135cm?

D. 149 cm?



15 The formula below can be used to estimate the blood alcohol content (BAC) for males.

BAC..  — 10N -7.5H where N is the number of standard drinks consumed,
Male = o H is the number of hours of drinking, and
M is the person’s weight in kilograms.

Brandon, who weighs 75 kg, is planning on having a number of standard drinks on
Saturday night. He will begin drinking at 6 pm and will stop drinking at 11 pm. The
beers that he will be drinking are 1.5 standard drinks.

How many beers can he consume in full so that when he intends to drive at 11 pm he
is below a BAC of 0.05?

A 3
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Question 16 (5 marks)

A teacher constructed a back-to-back stem-and-leaf plot of all 28 of her student’s results in an
exam with a total of 65 marks.

Marks, out of 65, in an exam

(@) Michael scored 52 marks. What percentage of the exam did he get correct?

(d) The teacher told her students that the females did better than the males in the exam.
Is the teacher correct? Justify your answer by referring to the median and skewness of
the two sets of data.



Question 17 (2 marks)

A new computer was purchased for $1155 including 10% GST. Calculate the computer’s
pre-GST price.

Question 18 (3 marks)

This table is used to calculate income tax for individuals.

Tayla earns a gross income of $120 500 and has allowable tax deductions totalling
$12 300. The Medicare levy to be paid is 2% of taxable income.
Tayla has already paid $31 600 in PAYG instalments throughout the financial year.

Will Tayla receive a tax refund? Justify your answer with calculations.

-11-



Question 19 (2 marks)

The volume (V) of water, in litres, in a silo is being drained over time (t) minutes can be
modelled by the linear relationship: V =570 - 25t.

(a) What is the gradient of the linear relationship and what does it represent?

Question 20 (2 marks)

Solve the equation =2(10-Xx).

-12-



Question 21 (4 marks)

On the 1% of February 2018, Stevie bought 600 shares of a company called LOL for a
total of $3300, with zero commission.

The table below outlines the market price of the share over the three-year period as
well as the date at which the annual dividend is paid and the amount of dividend paid:

Date LOL market price Activity
01/02/2018 A 600 shares purchased
01/02/2019 $12.23 $0.39 dividend paid per share
01/02/2020 $13.76 $0.52 dividend paid per share
01/02/2021 $16.08 $0.49 dividend paid per share
01/02/2021 $16.08 600 shares sold

(a) Calculate the value of A.

(c) Stevie sold all 600 shares on the 1% of February 2021. There was zero commission on
the sale of the shares. Calculate the amount of profit Stevie made from investing in
the shares.

13-



Question 22 (3 marks)

The diagram shows a swimming pool. The pool is 15 metres long and 5 metres wide and
has a shallow end with depth of 1 metre and a deep end with a depth of 2.5 metres. The
depth begins to increase at a constant rate 6 metres from the start of the shallow end of

the pool.

Calculate the capacity of the pool, in kilolitres.

-14-



Question 23 (2 marks)

Alexis invests $5000 into an investment account that pays 6% p.a. compounded
monthly. The investment remains in the account for 18 years.

Calculate the future value of the investment.

Question 24 (2 marks)

Borja lives in Madrid (UTC +2) and is travelling to Sydney (UTC +10), via a stop-over in
Singapore. His flight leaves Madrid on Saturday 17" of July at 9.50 pm local time and
arrives into Sydney on Monday 19" July at 9.30 am. The total flying time, excluding the
stop-over, is 22 hours.

How long is Borja’s stop-over in Singapore?

-15-



Question 25 (2 marks)

Theo drove his car from Newcastle to Canberra. The distance from Newcastle to
Canberra is 450 km. Theo’s car has a petrol tank capacity of 45L.

Theo filled his car in Newcastle from empty to full. When he arrived in Canberra, the

2
car’s petrol tank was 5 full.

(@) What is the fuel economy of Theo’s car, in L/100km?

(b) When Theo was in Canberra, he put $35 worth of petrol into his car that was priced at
$1.75 per litre.

How many kilometres could Theo now travel with the additional amount of petrol?

-16-



Question 26 (2 marks)

Sven is a full time employee and works a 35-hour week at rate of $43 per hour.

He receives annual leave loading which is 17%% of four weeks pay.

Calculate Sven’s total holiday pay.

Question 27 (2 marks)

Jen achieved a result of 88% in her Mathematics exam with normally distributed results
which recorded a mean of 75%. Her friend received an exam mark of 82% which had a
z-score of 1.3.

Calculate the z-score of Jen’s mark, to one decimal place.

-17-



Question 28 (5 marks)
A radial survey has been undertaken on a proposed construction site ABCDE, as shown below.

All measurements are in metres.

The section PCD of the site is proposed as a green space.

(@) Use the Cosine rule to determine the distance between C and D, to the nearest metre.

-18-



Question 29 (5 marks)

A project requires the completion of all ten activities A to H. The network diagram shows the
activities and their completion times in hours.

(@) Complete the following activity table:

Activity | Predecessors | Time (in hours)

A

I O M m O O @

(b) List the activities which make up the critical path for this activity.

-19-



Question 30 (3 marks)

The following formula gives the comparison between the dosage (D) of medicine (in
millilitres) for a child of age y (years) when compared to an adult’s dosage.

__YA
y+12

(a) Change the subject of this formula to A.

(b) Hence, what is the adult dosage of a particular medicine if an 18-month-old child is
given 5 mL?

| Questions 16 — 30 are worth 44 marks in total |

-20-



Question 31 (2 marks)

A monitor with an energy rating of 5 stars, consumes 218 kwh/year. The same size
monitor with an energy rating of 3 stars, consumes U kwh/year.

Energy costs are 28.55 cents/kwh.

The approximate saving in energy costs over a 10-year period by using the 5 star rated
monitor compared to the 3 star rated television was $743. To the nearest kwh, what is the
energy consumption per year (U) of the 3 star monitor?

Question 32 (3 marks)

Bradley has a credit card which has no interest free period. Interest is charged at the end
of each month at 14.25% per annum, compounded daily from the purchase date
(included) to the last day of the month (included). There is a minimum payment of 2.5%
of the closing balance after the interest is added.

Bradley started the month of June with a zero balance and made purchases of $250 on the
7" of June and $435.50 on the 21% of June.

Calculate the minimum payment required at the end of June.



Question 33 (3 marks)

A car was purchased for $60 000 and depreciated by 10% of its value each year for 20
years. After 20 years, the car become a collectable and then appreciated in value by 10%
each year for the next 20 years.

(@) What was the car’s value after 20 years?

(b) On the axis below, sketch a possible curve for the value of the car from the year of
purchase to 40 years since ownership.

-22-



Question 34 (5 marks)

Ten coloured balls are placed in a bag. Three of the balls are red, five are green and two
are yellow. Two balls are selected from random from the bag without replacement.

(@) Construct a tree diagram in the box below to show the outcomes and their probabilities.

(b) Calculate the probability of selecting two red balls.

-23-



Question 35 (3 marks)
A manufacturer outlays $30 000 for a machine that produces a part for electric scooters.

The graphs representing the manufacturer’s cost (C) and income (I) from the sale of the
parts are shown below with their respective equations.

(@) At the break-even point, how many parts are sold?

-24-



Question 36 (3 marks)
The diagram below consists of two triangles where AABC and AADE are similar.

As shown below, AB=6 cm, AC=7.5cm and CE =6.5 cm.

Calculate the value of x.
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Question 37 (3 marks)

Graph the quadratic function given by y = x> — 2x+ 6, showing all intercepts and vertex.

-26-



Question 38 (3 marks)

The bivariate data in the scatterplot below compares the recorded 1Q scores of students
with their mark on a class test out of 100.

A line of best fit, that passes through (94, 80) and (107, 88) is drawn.

(a) Describe the direction and strength of the relationship between the 1Q and marks.



Question 39 (3 marks)

Anna borrows $1000 at an interest rate of 15% per annum, compounded monthly. She
intends to repay the loan by making three monthly payments of $335.

The amount left owing on the loan immediately after the nth repayment is given by the
recurrence relation

A =A ,(1.0125)-335 wheren=1,2,3... and A =1000

By using the recurrence relation, show that Anna, after the three monthly repayments,
still owes $20.36 (to the nearest cent).

-28-



Question 40 (1 mark)

A farmer catches and tags 40 wild pigs on his property. A week later he catches 9 wild
pigs and finds that 5 of them are tagged.

Using appropriate calculations, estimate the population of wild pigs on the farmer’s
property.

Question 41 (2 mark)
The variable Y varies inversely with X, as shown in the graph below.

The points (12, 42) and (5, m) lie on the hyperbola.

Find the value of m



Question 42 (3 marks)

The scale diagram shows an aerial view of a block of land being divided into two equal
blocks. The length of the block of land, AB, is known to be 50 metres.

Calculate the approximate area of the block of land, using two applications of the
trapezoidal rule.
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Question 43 (3 marks)

A water tank (T) supplies water through a network of 12 underground pipes to 7 different
points of labelled from A to G. The water then will flow to an artificial lake (L), as seen on
the network diagram below. The diagram shows the amount of water in kilolitres per hour
that can flow through the pipes at any given time.

o represents a cut through the network of the pipes.

(@) What is the capacity of the cut « shown on the diagram?

(c) The capacity of ONE pipe is to be increased to increase the maximum flow of the
network. Which pipe capacity should be increased to achieve this result? By how
much will this increase the flow of the network?



Question 44 (4 marks)
A concrete slab in the shape of a right angled triangle is to be laid against a wall.

The triangle has base length 2x metres and perpendicular height 10 —3x metres.

By first finding an expression for the area, calculate the maximum area of the triangle.

End of paper.
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Section Il extra writing space

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

2

A survey asked the following question: “What is your favourite ice-cream flavour?”
How would the responses be classified?

A. Categorical, ordinal
@ Categorical, nominal
C. Quantitative, discrete

D. Quantitative, continuous

The graph below shows a network

The walk A-B-C-E-F-D is a
A. Trail

Path
C. Eulerian trail

D. Eulerian circuit



3 Jake owns a car. Which of the following is included in the cover of compulsory third-
party insurance for his car?

The injury to passengers

B. The theft of his car
C. Damage to his own car

D. Damage to another driver’s car

4 A buoy is placed 365 metres from the base of a cliff that is 95 metres above sea level.

365m

The angle of depression, in degrees and minutes, from the top of the cliff to the buoy is

A. 14°59" tong = 22
365
B. 75°%41"

o : +an a5 )

@ 14°35" 365

D. 75°25' @ - lg°35’

5 Which of the following events has a probability of % ?
A. Rolling a 4 on a standard six-sided die.
Choosing a boy from a class that consists of 10 boys and 30 girls.
C. Selecting ‘October’ when choosing a calendar month at random.

D. Choosing a vowel from the word COIL.

-3-



6  Heart rate is measured in beats per minute. Maximum heart rate (MHR) is calculated using the
following formula:
MHR =220 — age

Vivian measures her heart rate by counting her pulse for 25 seconds. She counted a total of 55
beats which is 75% of her MHR.

5S beats [ 25 sec
2-2 beats / Sec

What is Vivian’s age?

44 years old

B. 52 years old o132 bpm

C. 60 years old 75% x m . - 132

D. 70 years old oo MER =2 176
A—ac T L

7  The table shows a linear relationship between X and Y.

X |=3 =11 |3 |p |10

y (119 |7 |5 |2 |gq

Which of the following are correct values for p and ¢ in the table?
A. p=5Sandg=1 72 -X +9Q
p=6andg=-2 .
2: -X+%

C. p=Tandg=-2 . _
- X =6

D. p=8andg=1

8 A rectangular paddock has a perimeter of 420 metres. If the ratio of its length to width
is 4:3, the area of the paddock is

(A.)lo 800 m2 |20

420+ 7 = €0 —+
B. 21 600 m? _
. #Paﬂ’s = 240
C. 34400 m?
3parts - I%0
D. 43200 m?

. A= 120x90



9  The diagram below shows a triangle with information.

> oL = |8o-[ 81+62
e

185m NOTTO oK = 7

SCALE
200 m

The area of the triangle, to the nearest square metre, is approximately

A 18272 m? 1 R
A:—{xl?fx 200 x Sin 37
B. 16335 m? >
= (| 132. 6 e
@11134m2
D. 10 667 m?

10 A table of future value interest factors is shown.

Future values of a $1 annuity

Time Interest rate

period 1% 2% 3% 4%

1.0000 1.0000 1.0000 1.0000
2.0100 | 2.0200 | 2.0300 | 2.0400
3.0301 3.0604 | 3.0909 | 3.1216
4.0604 | 4.1216 | 4.1836 | 4.2465
5.1010 | 5.2040 | 5.3091 54163
6.1520 | 6.3081 6.4684 | 6.6330
7.2135 | 74343 | 7.6625 | 7.8983
8.2857 | 8.5830 | 8.8923 | 9.2142

R INIAN |l WIN] —

Lilly invests $2000 at the end of every year for 6 years at 3% p.a. compounded annually.

How much interest will Lilly earn on her annuity?

(4)$936.80 2000 x b6-46TY
B. $8974.50 = $12 936.%0
C. $12936.80

293¢ -%0 — 6 x 20006
S5- T q9346. 80

[N
-
[}
(]

D. $18191.60



11  The table lists the maximum fortnightly payments for single people on youth allowance.

Your circumstances Maximum
payment per

fortnight
No children, younger than 18, and live at parent’s home $244.10
No children, 18 years or older, and live at parent’s home $293.60

No children, younger than 18, and need to live away from parent’s home | $445.80

No children, 18 years or older, and need to live away from parent’s home| $445.80

Geordie is 19 years old and lives with his parents, who have a combined annual taxable
income of $68 520. Geordie’s annual youth allowance is reduced by 20 cents for every
dollar his parent’s taxable income exceeds $52 000.

If Georgie is paid for 26 fortnights in a year, which one of the following is his fortnightl
youth allowance payment?

68 520 — §2 600

B. $244.10 = 3304y - 2¢
C. $293.60 =4$127. 077 less pec $£n.

(o H166.52

$2a3.60 — 4127077

12 A stopwatch measured the time of a 100-metre run to a tenth of a second.
The percentage error of the measurement was 0.49%.

Which ONE of the following could be the time of the 100-metre run?

\

A. 9.204 seconds PE. = 2 X pre cvsion
@ 10.204 seconds time

\
C. 11.204 seconds O.-0o04%q - 2 X O-)

#
D. 12.204 seconds +ime

‘|"i me = 0.0%
-6- O.o04 9



13 A standard die was rolled 200 times and the results recorded.

The graph below displays the cumulative frequency histogram of the data.

200
Y ]
Q ]
S 150 x| £ C-
5 ]
E 100 _: ( 20 20
g 5o
E 50 2 30
S 1 3 10 6O
I | I T I
1 2 3 4 5 é Y o {20
Outcomes from rolling a die
S 4o lbo
What is the relative frequency of rolling a 3? G 40 200
A. 60
1O
B. 0.3 - ,
o
C. 10 zeo
- \
(D.)o.o - -
20
= O0.0%
14 A sphere with volume 80 cm? fits exactly into a closed cylinder.
T
;
2¢
4
!
- ~ !
N~ <
Which ONE of the following is the best approximation of the surface area of the
closed cylinder? 2
V= &_3 SA = Imvr i+ 2irk
a TUC
A. 110 cm? L
o - 3 = 2n(2-673)
B. 121 cm? g % e (

C.)135 cm- r=3l6.° + 2T (1’673>
.

x 1(2.673)

D 149 cm* ‘~. r-2.672

= 13L4. 679 .



15

The formula below can be used to estimate the blood alcohol content (BAC) for males.

10N -7.5H where N is the number of standard drinks consumed,
6.8M H is the number of hours of drinking, and
M is the person’s weight in kilograms.

BAC,,, =

a

Brandon, who weighs 75 kg, is planning on having a number of standard drinks on
Saturday night. He will begin drinking at 6 pm and will stop drinking at 11 pm. The
beers that he will be drinking are 1.5 standard drinks.

How many beers can he consume in full so that when he intends to drive at 11 pm he
is below a BAC of 0.05?

10 x I-5N — 75 «x 5

A3 0.-05 = 3 c
4 6-8 x 7
€3 26.§ = ISN — 237.5
D. 6

(3 = 5N
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Question 16 (5 marks)

A teacher constructed a back-to-back stem-and-leaf plot of all 28 of her student’s results in an
exam with a total of 65 marks.

Marks, out of 65, in an exam

Females Males

9 I 123

9 8 7 2 02224
6 5 1 3 017
99 53 4 6 7
7 2 4 5 2
] 6

(a) Michael scored 52 marks. What percentage of the exam did he get correct?

(d) The teacher told her students that the females did better than the males in the exam.
[s the teacher correct? Justify your answer by referring to the median and skewness of
the two sets of data.

e S R O



Question 17 (2 marks)

A new computer was purchased for $1155 including 10% GST. Calculate the computer’s

pre-GST price.

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

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

Question 18 (3 marks)

This table is used to calculate income tax for individuals.

Taxable income ($)

Tax payable

$0 - $18200

Nil

$18201 - $37000

19c for each $1 over $18 200

$37001 - $87 000

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

$87 001 — $180 000

$19 822 plus 37c for each $1 over $87 000

$180 001 and over

$54 232 plus 45c¢ for each $1 over $180 000

Tayla earns a gross income of $120 500 and has allowable tax deductions totalling
$12 300. The Medicare levy to be paid is 2% of taxable income.

Tayla has already paid $31 600 in PAYG installments throughout the financial year.

Will Tayla receive a tax refund? Justify your answer with calculations.

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

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

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

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



Question 19 (2 marks)

The volume (V) of water, in litres, in a silo is being drained over time (f) minutes can be
modelled by the linear relationship: ¥ =570-25¢.

(a) What is the gradient of the linear relationship and what does it represent?

LomE =25 w.\:s."..c.lr\....reﬁ.f..é.'.s.-m.'.\‘.s....:’:ke ...... less..
....... (o3 ....m.@.‘\.gf.......?..'.}......\.F..{‘.c.c.s.....Pe.f.....mi.n.«.«.’r.e..-......

(b) After how many minutes will the tank have a third of the initial volume of water?

................... 3. x570 = 570 -254¢ .
.............................. laQ. . =.9570 —25% .
) 25+ = 30

-(: = (5'2 M;nu.}cs

Question 20 (2 marks)

Solve the equation 5x3— =2(10-x)

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

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

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



Question 21 (4 marks)

On the 1% of February 2018, Stevie bought 600 shares of a company called LOL for a
total of $3300, with zero commission.

The table below outlines the market price of the share over the three-year period as
well as the date at which the annual dividend is paid and the amount of dividend paid:

Date LOL market price Activity
01/02/2018 A 600 shares purchased
01/02/2019 $12.23 $0.39 dividend paid per share
01/02/2020 $13.76 $0.52 dividend paid per share
01/02/2021 $16.08 $0.49 dividend paid per share
01/02/2021 $16.08 600 shares sold

(a) Calculate the value of 4.

(c) Stevie sold all 600 shares on the 1** of February 2021. There was zero commission on
the sale of the shares. Calculate the amount of profit Stevie made from investing in
the shares.

.......... 6°0X<(608—5"5‘° =$63‘+?

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

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



Question 22 (3 marks)

The diagram shows a swimming pool. The pool is 15 metres long and 5 metres wide and
has a shallow end with depth of 1 metre and a deep end with a depth of 2.5 metres The
depth begins to increase at 6 metres from the start of the shallow end of the pool.

15m

Sm

q

@ %L 6m |
NOT TO
SCALE

Calculate the capacity of the pool, in kilolitres.

G

2-5m Im

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



Question 23 (2 marks)

Alexis invests $5000 into an investment account that pays 6% p.a. compounded
monthly. The investment remains in the account for 18 years

Calculate the future value of the investment.

......................................................... 216.........n= 18 x\2.
7o

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

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

Question 24 (2 marks)

Borja lives in Madrid (UTC +2) and is travelling to Sydney (UTC +10), via a stop-over in
Singapore. His flight leaves Madrid on Saturday 17% of July at 9.50 pm local time and
arrives into Sydney on Monday 19" July at 9.30 am. The total flying time, excluding the
stop-over, is 22 hours.

How long is Borja’s stop-over in Singapore? 2
A:50 prm. Madeid.  5..5:50ans  Syda
............................................... +8 v "5

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



Question 25 (2 marks)

Theo drove his car from Newecastle to Canberra. The distance from Newcastle to
Canberra is 450 km. Theo’s car has a petrol tank capacity of 45L.

Theo filled his car in Newcastle from empty to full. When he arrived in Canberra, the

car’s petrol tank was % full.

(a) What is the fuel economy of Theo’s car, in L/100km?

(b) When Theo was in Canberra, he put $35 worth of petrol into his car that was priced at
$1.75 per litre.

How many kilometres could Theo now travel with the additional amount of petrol?

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

.....................................................................................................
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then 200 — 323 ki,

632 lkn
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Question 26 (2 marks)

Sven is a full time employee and works a 35-hour week at rate of $43 per hour.

He receives annual leave loading which is 17% % of four weeks pay.

Calculate Sven’s total holiday pay.

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

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

Question 27 (2 marks)

Jen achieved a result of 88% in her Mathematics exam with normally distributed results
which recorded a mean of 75%. Her friend received an exam mark of 82% which had a
z-score of 1.3.

Calculate the z-score of Jen’s mark, to one decimal place. 2




Question 28 (5 marks)
A radial survey has been undertaken on a proposed construction site ABCDE, as shown below.

All measurements are in metres.

B (080°)

C(178%)

The section PCD of the site is proposed as a green space.

(a) Use the Cosine rule to determine the distance between C and D, to the nearest metre.

......... o 79°50 ~.28° = bwlso!

.

.. b?aﬁma - |3§°§O,
18- 2 B T



Question 29 (5 marks)

A project requires the completion of all ten activities 4 to H. The network diagram shows the
activities and their completion times in hours.

9. .
A(5) B(4)

Start @
C(6) E(4) 1 Finish
g D) 13
(a) Complete the following a-(;ivity table: 3
Activity | Predecessors | Time (in hours)
4 - 5
5 A 0
¢ A 6
D C 2
E D &
r 8, E 6
G D 2
"R | a4

(b) List the activities which make up the critical path for this activity.

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

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

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



Question 30 (3 marks)

The following formula gives the comparison between the dosage (D) of medicine (in
millilitres) for a child of age y (years) when compared to an adult’s dosage.

_ v
y+12

(a) Change the subject of this formula to 4.

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

(b) Hence, what is the adult dosage of a particular medicine if an 18-month-old child is
given 5 mL?

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

u)uestions 16 — 30 are worth 44 marks in total |
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Question 31 (2 marks)

A monitor with an energy rating of 5 stars, consumes 218 kwh/year. The same size
monitor with an energy rating of 3 stars consumes U kwh/year.

Energy costs are 28.55 cents/kwh.

The approximate saving in energy costs over a 10-year period by using the 5 star rated
monitor compared to the 3 star rated television was $743. To the nearest kwh, what is the
energy consumption per year (U) of the 3 star monitor?

Q.- 2.!9) x lO\yearS x $0.2955 = 743

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

Question 32 (3 marks)

Bradley has a credit card which has no interest free period. Interest is charged at the end
of each month at 14.25% per annum, compounded daily from the purchase date
(included) to the last day of the month (included). There is a minimum payment of 2.5%
of the closing balance after the interest is added.

Bradley started the month of June with a zero balance and made purchases of $250 on the
th st
7" of June and $435.50 on the 21% of June. = \%.25%,

Calculate the minimum payment required at the end of June. 365

2f6.m.30l6 3 AN Ay S

0 &of Ny 1o
...................................... 'q'zsoo nevw ees (q. 2S°/°
....... A,=2§°C'+3cs>+4355° BSaryrs

....... M"“‘M“MP‘L\S#@\&=$!724 “?NfS‘k‘ La\“‘)



Question 33 (3 marks)

A car was purchased for $60 000 and depreciated by 10% of its value each year for 20
years. After 20 years, the car become a collectable and then appreciated in value by 10%

each year for the next 20 years. RY; C | -r>f\
Vo

(a) What was the car’s value after 20 years?

20
............... $.2.60000 (N0 )
..................... 2.97.294%..60 .,
(b) On the axis below, sketch a possible curve for the value of the car from the year of 1

purchase to 40 years since ownership.

"l o w 20 30 ko

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

N

S = go ooo (l—o.|>
| and

FN = 729u.¢o0 (1 +o.1)'\

A

$60 000
(4o, Hao7y)

3ok

20 40

22



Question 34 (5 marks)

Ten coloured balls are placed in a bag. Three of the balls are red, five are green and two
are yellow. Two balls are selected from random from the bag without replacement.

(a) Construct a tree diagram in the box below to show the outcomes and their probabilities.

2/S|2
2 A q
3
> ‘2l
]
1 3 "
> aéﬁ’a
2
|;\1
{ —
5 Sse
N G
\
59

R = }_ —

...... PLR.R T~ ——
............................. “_
............................. B PP PR

......................................................................................................
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Question 35 (3 marks)

A manufacturer outlays $30 000 for a machine that produces a part for electric scooters.

The graphs representing the manufacturer’s cost (C) and income (/) from the sale of the
parts are shown below with their respective equations.

'y Income (/)

/ (1= 25N)
80 000 /
70 000 Cost (C)
/ /(c=30000+10

50 000

30 000

20 000

10 000

v

Number of parts sold

(a) At the break-even point, how many parts are sold?

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

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

......................................................................................................
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Question 36 (3 marks)

The diagram below consists of two triangles where AABC and AADE are similar.,

As shown below, AB=6 cm, AC=7.5 cm and CE=6.5 cm.

25-



Question 37 (3 marks)

Graph the quadratic function given by y x> 2x 6 showing all intercepts and vertex.

Xl—3-2-l0|2 3
j\zlwqéSé q

\
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Question 38 (3 marks)

The bivariate data in the scatterplot below compares the recorded 1Q scores of students
with their mark on a class test out of 100.

A line of best fit, that passes through (94, 80) and (107, 88) is drawn.

M
90

86

84

Mark on Test

82
80

78

1, I

90 92 94 96 98 100 102 104 106 108 110
1Q Score

(a) Describe the direction and strength of the relationship between the 1Q and marks.

W"""'rse—— .................... 44m:§n—r+ b ....................

................. L

=8 Sub in (A4, %)
{3

........................................ - %O.i._%_xctq_*

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

o Mo= ‘3 L. 22: 06
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Question 39 (3 marks)

Anna borrows $1000 at an interest rate of 15% per annum, compounded monthly. She
intends to repay the loan by making three monthly payments of $335.

The amount left owing on the loan immediately after the nth repayment is given by the
recurrence relation

A =4 _,(.0125)-335  wheren=1,2,3... and 4, =1000

By using the recurrence relation, show that Anna, after the three monthly repayments,
still owes $20.36 (to the nearest cent).

................... Az A, ():0125) - 335

2 1000 (10025 ). 733G

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

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

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

............................................................................................................
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Question 40 (1 mark)

A farmer catches and tags 40 wild pigs on his property. A week later he catches 9 wild
pigs and finds that 5 of them are tagged.

Using appropriate calculations, estimate the population of wild pigs on the farmer’s
property.

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

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

Question 41 (2 mark)
The variable ¥ varies inversely with X, as shown in the graph below.
The points (12, 42) and (5, m) lie on the hyperbola.

Yy

Find the value of m




Question 42 (3 marks)

The scale diagram shows an aerial view of a block of land being divided into two equal
blocks. The length of the block of land AB, is known to be 50 metres.

_/\

?, Q DIAGRAM
TO
3 ° 3 ° SCALE
A ’ H— B
15 25

Calculate the approximate area of the block of land, using two applications of the
trapezoidal rule

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

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

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

............................................................................................................
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Question 43 (3 marks)

A water tank supplies water through a network of 12 underground pipes to 7 different point
of labelled from A4 to G. The water then will flow to an artificial lake, as seen on the networ
diagram below. The diagram shows the amount of water in kilolitres per hour that can flow
through the pipes at any given time.

a represents a cut through the network of the pipes.

Tank
9 12
4 10 c
B
CZ\
_ 12 —
8 — ——
D P
> E
8
- =T~ 6
Lake /8
14 G

(a) What is the capacity of the cut & shown on the diagram?

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

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

(c) Which ONE pipe’s capacity could be increased, and by how much, so that the
maximum flow of the network is also increased?



Question 44 (4 marks)

A concrete slab in the shape of a right angled triangle is to be laid against a wall.

The triangle has length 2x and perpendicular height 10—-3x.

| wall

10-3x
By first finding an expression for the area, calculate the maximum area of the triangle

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

........................................ RN - 1 < S

e 2 T e,
2x ~3

..................... X..=.. .19

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

End of paper.
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