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= Reference Sheet

= Write using black, non-erasable pen. - Multiple-Choice Answer Sheet
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= All relevant working should be shown = Section | (Multiple Choice) 15 Marks
for each question. Attempt all questions.

Allow about 25 minutes.

= Section Il (Extended Response) 85 Marks
Attempt all questions.
Answer in the space provided.
Allow about 2 hours and 5 minutes.

Section | Section 11

QL-15 | Q16-28 | Q29-39 | TOTAL

15 43 42 100




Section |

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

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

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

Sample 2+4 = (A)2 (B) 6 (C)8 (D)9
A B @ cO DO

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

A@D B4 cO DO

If you have changed your mind and have crossed out what you consider to be the correct answer,

then indicate this by writing the word correct and dr?wing an arrow as follows:
correc

A B’/ cO DO

1 Which of these numbers has been written correct to three significant figures?

(A)  0.025

(B)  2.050

©) 2.05x10*

(D) 250003




2  Phoebe invested $12 000 at a simple interest rate of 7% per annum.

Calculate the future value of Phoebe’s investment after 8 years.

(A)  $6720

(B)  $13440
(C)  $18720
(D)  $20618

3 If m has the value of —3, what is the value of m—m??

(A) =36
B) -12
© 0
D) 6



4

5

The table provides details of a data set.

Minimum value 35
Lower quartile 50
Interquartile range 70
Range 95
Median 65

Which of these five-number summaries could represent this data?

(A) 35 50 65 70 75

() 35 50 65 70 130

(C) 35 50 65 120 95

(D) 35 50 65 120 130

In triangle ABC, what is the length of side AC, correct to one decimal place?

A B
58°
NOT TO
SCALE
9 cm
76°
C
(A) 6.7cm
(B) 7.6 cm
© 7.9cm
(D) 10.3cm



Which of the following correctly expresses a as the subject of A= g(a+ b)?

Ah
A a=—-b
) >
L A—bh
B a=2
(B) .
© a=2A+bh
h
D) a:2Ar:bh

The diagram shows the tasks A to G that must be completed in a project.

Also shown are the durations of each task in days.

Start

What is the minimum number of days required to complete the project?

(A) 16
B) 17
© 19
(D) 31

@ Finish



8 Abag of 12 apples is being sold for $4.59.
The average weight of an apple in the bag is 75 grams.
What is the price of the apples when expressed as a rate in dollars per kilogram?
(A) $3.83/kg
(B) $5.10/kg
©) $6.12/kg

(D)  $7.34/kg

9 Atarestaurant, a bill was issued to a customer with the items purchased shown.

Entrée: $18.00
Main meal: |:|
Dessert: $12.00
GST (10%):

Total: $79.20

Two of the costs are missing from the bill, the main meal and the GST (which is added to the
cost of the three items).

What was the cost of the main meal?

(A)  $38.00
(B)  $41.00
(C)  $41.30
(D)  $42.00



10 The normal distribution below has a mean of 65 and a standard deviation of 10.

What percentage of results lie in the shaded region?

(A)  16%
(B)  32%
(C)  34%
(D)  68%

11 A town’s current population of 15 480 is expected to grow steadily at an annual rate of 12%.
The predicted population after 10 years is approximately

(A) 48079
(B) 34056
(C) 18576
(D) 17338



12 The tables below represent carbon emissions from sectors of an economy and a further

breakdown of emissions within the transport sector.

Carbon emissions from sectors of the

Carbon emissions from within the

economy Transport sector

Sector Percentage Transport Percentage
Agriculture 2 Rail 5
Commercial 10 Air 12

Industry 38 Water 6

Mining 5 Trucks/buses 19
Transport 26 Cars 58
Residential 19

What percentage of the total carbon emissions in the economy are produced by cars?

(A)

(B)

(©)

(D)

14.

15.

32

84

8

1




13 The hemisphere below has a radius of 6 metres.

What is the volume of this hemisphere, correct to one decimal place?

(A 339.3m’
(B) 4524 m?
(C) 6786m°
(D) 9048m®

14 which cut (Cl, C,,C,or C4) could be used to determine the maximum flow from the source
to the sink in this network?

Sink

Source

@
® c
© c,
® c,

10



15 The graph below shows the volume of water, in litres, as it drains from a tank over a period of
time, in minutes.

1100 NOT TO

SCALE

Volume of water (litres)

Time (minutes)

The 1100 litre tank took 80 minutes to empty.

The volume of water in the tank initially decreased by 300 litres in 20 minutes.

It then did not change for a period of time.

Finally, the volume of water in the tank decreased at a rate of 32 litres per minute.

The period of time, in minutes, for which the volume of water in the tank did not change is

A 20
B) 25
© 35
(D) 55

End of Section |

11



Section |1

85 marks

Attempt all questions.

Allow about 2 hours and 5 minutes for this section.
Answer each question in the space provided.

Show all relevant working in questions involving calculations.

16 There is a 15-hour time difference between City A and City B.

City B is 10 hours ahead of Coordinated Universal Time (UTC +10).
City A is west of City B.

(@  Whatis the UTC for City A?

Marks

(b) A plane leaves city B at 10:30 pm on Tuesday and flies non-stop to city A.

The flight takes 20 hours and 24 minutes.
What time and day is it in city A when the plane lands?

12



17

Solve X+

2x-1

=3.

13



18

The table shows the types of customer complaints received by an online business in
a month.

Type of complaint Frequency Cumulative Cumulative

frequency percentage
Stock shortage 102 102 51
Delivery fee 56 A 79
Delivery time 20 178 89
Damaged item 10 188 B
Returns policy 8 196 98
Product information 4 200 100

Total 200

What are the values of A and B?

The data from the table are shown in the following Pareto chart.

1204

100

804

60 /

Customer complaints

Frequency

404

204

r100%
-90%
F80%
-70%
-60%
+50%
-40%
-30%
-20%
F10%

Cumulative percentage

shortage

fee

Returns

time item policy

Type of complaint

The manager will address 80% of the complaints.

Which types of complaints will the manager address?

| Il II—I 0%

Stock Deli.\«'t:ry Deli.\«'cry Dam.aged Product

information

14




19

In the following triangle, € is an obtuse angle.

L0

30m

NOT TO
SCALE

21°45'

68.4m

Find the value of @, correct to the nearest minute.

15



20 Find the total surface area of the trapezoidal prism in m?.

NOT TO
SCALE

16



21 Frankie plans to invest $25 000 for 2 years. She is offered two different investment
options.

Option A: Interest is paid at 7.2% per annum, compounded monthly.
Option B: Interest is paid at r% per annum simple interest.

@ Calculate the future value of Frankie’s investment after 2 years if she
chooses Option A.

(b) Find the value of rin Option B that would give Frankie the same future
value after 2 years as for Option A. Give your answer correct to two decimal
places.

17



22

A school installs 12 new Interactive Classroom Boards that each have a power
rating of 220 watts. All the Boards are on for 6 hours a day, for 185 days of the
year.
If electricity costs 34 cents per kwWh, how much do the Boards cost to run for a
year?

18



23 A box contains 14 red apples and 6 green apples. Sandra randomly takes an apple
from the box and eats in. Harry then randomly takes an apple from the box and eats
it.

@ What is the probability that Sandra takes a red apple from the box and eats
it?

(b) Complete the probability tree diagram by writing the correct probability on
each branch.

Sandra Harry
Red
Red <
Green
Red
Green <

Green

(© Calculate the probability that Sandra and Harry eat an apple of the same
colour.

19



24 During a storm, 15 mm of rain falls onto a rectangular roof with dimensions
18.5m x12.5m.

The rainfall is collected in a cylindrical tank with a diameter of 180 cm and a
capacity of 3600 litres.

(03
Assuming the tank was empty before the rainfall and that all of the rainfall is
directed into the tank, what is the height of the water in the tank after the rainfall?

Answer correct to the nearest centimetre.

20



A new car is bought for $36 850. Each year the value of the car is depreciated by
the same percentage.

The table shows the value of the car, based on the declining-balance method of
depreciation, for the first three years.

End of year Value
1 $30 954.00
2 $26 001.36
3 $21 841.14

What is the value of the car at the end of 8 years?

21



26

A city’s transportation department is studying the correlation between the number
of bicycles used from a city bike-share program and the number of kilometres of
bike lanes in the city.

The diagram shows the dataset used in the investigation and the least-squares
regression line.

32+ ;
28

241 y

20

16- =

121 ‘

Number of bikes used ()

Number of kilometres of bike lanes (x)

(a) Find the equation of the least-squares regression line relating to the dataset.

(b) Suppose a sixth data point was collected for a city which had 10 kilometres
of bike lanes. In that city, 25 bikes were used. What would happen to the

gradient found in part (a)?

22



27 In the circle below, with centre O, the area of the quadrant is 100 cm? .

Calculate the length of the arc I, correct to one decimal place.

23



28

A female person’s blood alcohol content (BAC ) can be estimated using the
formula:

10N -7.5H

5.5M

Where N is the number of standard drinks consumed in H hours, and M is the
person’s weight in kilograms.

BAC =

After drinking a number of standard drinks over a period of 4 hours, Maree has a
BAC of 0.06.

@ If Maree weighs 60.6 kg, approximately how many standard drinks did she
consume during the 4 hours?

Question 28 continues on page 25

24



(b)

After a person stops drinking alcohol, the time T, in hours, it takes for their
BAC to return to zero can be determined using the formula:

_ BAC
0.015

Maree had reached a BAC of zero at 3:00 am on Sunday morning after her
drinking the night before.

At approximately what time on Saturday did Maree begin drinking alcohol?

End of question 28

25



29 A yacht race follows the triangular course shown in the diagram. The course from A
to B is 2.8 km on a true bearing of 064°. At B the course changes direction. The
course from B to Cis 5.1 km and ~ZABC =83°.

(@  What is the bearing of C from B?

(b) Use the cosine rule to determine the distance from C to A.
Give your answer correct to one decimal place.

26



30

Charlotte opens a new credit card account on 1 January. She uses it for the first
time, on 15" January to buy a pair of shoes. She uses it again on 24" January to buy
some new clothes. She makes no further purchases or repayments during the month
of January. The details of her purchases are outlined in the credit card statement
below.

Credit card statement

Date Transaction Amount
15 January Shoes $220.00
24 January Clothing $415.00

Charlotte’s credit card has an interest rate of 16.5% per annum, compounded daily.
The card does not have an interest-free period. Interest is calculated to include the
day of the transaction and the day on which the account balance is paid.

(a) Calculate the daily interest rate, as a percentage, correct to four decimal
places. This value can be used in part (b).

(b) Charlotte intends to pay her account balance in full, including interest, on
5 February. How much will Charlotte pay in total?

27



31 The following graph indicates z-scores of ‘height-for-age’ for girls aged 5-19 years.

‘Height-for-age’ for girls aged 5-19 years (z-scores)
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(@  What is the z-score for an 11-year-old girl of height 145 cm?
(b) Mirabel is 165 cm tall. She is taller than 84% of girls her age. How old is
she?
(© The interquartile range (IQR) contains the middle 50% of heights. Does

Mirabel’s height fall within the IQR? Explain your reasoning.

28



32 Ateam project requires the completion of eight activities, A to H.

The directed network diagram shows the activities and their completion time, in
hours.

Start Finish

(@  List the immediate prerequisite(s) of activity G.

(b) List the activities which make up the critical path for this project and state

the minimum completion time.

(©) What is the float time for activity C?

(d) The team is considering adding an additional activity (X) to the project.
It would have a completion time of 2 hours, an earliest start time (EST) of
8 hours and a latest start time (LST) of 9 hours.

Add a directed edge to show activity X on the diagram above.

29



33 The table shows income tax rates for the 2022-2023 financial year.

Taxable income Tax on this income

0 —$18 200 Nil

$18 201 — $45 000 19c¢ for each $1 over $18 200

$45 001 — $120 000 $5092 plus 32.5¢ for each $1 over $45 000
$120 001 —$180 000 | $29 467 plus 37c for each $1 over $120 000
$180 001 and over $51 667 plus 45c for each $1 over $180 000

Rosa has a gross annual salary of $164 500. She has allowable tax deductions of
$5200 for work-related expenses and $660 in union fees.
Rosa must also pay a Medicare Levy of 2% of her taxable income.

Calculate the total tax payable by Rosa including the Medicare Levy.

30



34 Tom builds a model of a fighter aircraft. The model is made to a scale of 1:72.

(@  The length of the model is 22 cm.
What is the length of the real aircraft in metres?

(b) The real aircraft has a wingspan of 10.7 metres.
What is the wingspan of the model, correct to the nearest centimetre?

(©) The real aircraft can hold 8200 kg of fuel in its fuel tanks when full.
Assuming the aircraft uses fuel at a constant rate of 40 kg/min, for how
many minutes can the plane fly on a full tank of fuel?

31



35

A company stocks two different grades of timber.
Grade A sells for $6 per square metre. Grade B sells for $2 per square metre.

Harry, a carpenter, purchases 30 m?of timber, including some of each grade.
The total cost is $84.

Let xrepresent the number of square metres of grade A timber purchased and
y represent the number of square metres of grade B timber purchased.

Using the information above, write down two equations for xand y, then solve
these simultaneous equations graphically on the number plane on the next page. Do
not solve the equations algebraically. From your graph determine how many square
metres of each grade of timber was purchased.

Question 35 continues on page 33

32



yJ
45+

40-

35+

30+

251

20+

15+

10+

v

Number of square metres of grade A = ..................

Number of square metresof grade B = ..................

End of Question 35

33



36

Lucas borrows $300 000 from a bank. The loan is repaid over 25 years at a rate of
7.2% per annum, compounded monthly. The repayments have been set at $2160 per

month.

The interest charged and the balance owing for the first three months of the loan are

shown in the spreadsheet below.
Month Principal Interest Monthly Balance
(at start of month) charged repayment (at end of month)
1 $300 000 $1800 $2160 $299 640
2 $299 640 A $2160 $299 277.84
3 $299 277.84 $1795.67 $2160 B
(@  What are the values of A and B?

(b)

After 100 months of paying the loan, Lucas decides to make a lump sum
payment of $30 000 and to continue making the monthly repayments of
$2160. The loan will then be fully paid after a further 160 monthly

repayments.

How much less will Lucas pay overall by making the lump sum payment?

34




37 The flow of water through a series of pipes is shown in the network below. The
water flows from the source (S) to the sink (T) and the numbers on the edges show
the maximum capacity of each pipe in litres per hour.

B 180 D
N

(a) In the diagram below, an invalid cut has been marked on the network.
Explain why it is invalid.

(b)  Determine the maximum flow of the network.

35



38 A table of future value interest factors for an annuity of $1 is shown.

Table of future value interest factors

Number of Interest rate per period
periods 1% 2% 3% 4% 5% 6%
2 2.0100 | 2.0200 | 2.0300 | 2.0400 | 2.0500 | 2.0600
4 4.0604 | 4.1216 | 4.1836 | 4.2465 | 43101 | 4.3746
6 6.1520 | 6.3081 | 6.4684 | 6.6330 | 6.8019 | 6.9753
8 8.2857 | 8.5830 | 8.8923 | 9.2142 | 9.5491 | 9.8975
10 10.4622 | 10.9497 | 11.4639 | 12.0061 | 12.5779 | 13.1808

Eva deposits $5000 into a savings account at the end of each year for 6 years. The
interest rate for these 6 years is 4% per annum, compounded annually.

After the 6™ deposit, Eva stops making deposits but leaves the money in the savings
account. The money in her savings account then earns interest at 2.75% per annum,
compounded annually, for a further four years.

Find the amount of money in Eva’s savings account at the end of ten years.

36



39 A random variable is normally distributed with mean 0 and standard deviation 1.
The table gives the probability that this random variable lies between —z and z for
different values of z.

z Probability
0.00 0.0000
0.25 0.1974
0.50 0.3829
0.75 0.5467
1.00 0.6827
1.25 0.7887
1.50 0.8664 s
1.75 0.9199 ) E !
2.00 0.9545

The probability values given in the table for different values of z are represented by
the shaded area in the diagram next to the table.

@ Using the table, determine the probability that this random variable will lie
between z=-0.75 and z=1.5.

(b)  Thearm span (in metres) for a group of 1800 residents of a town are
normally distributed with a mean of 1.63 metres and a standard deviation of
0.26 metres.

By first calculating the z-score, use the table above to determine how many
of the residents will have an arm span greater than 1.5 metres.

37
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Section |

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

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

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

Sample 2+4 = (A)2 (B) 6 (C)8 (D)9
A B @ cO DO

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

A@D B4 cO DO

If you have changed your mind and have crossed out what you consider to be the correct answer,

then indicate this by writing the word correct and dr?wing an arrow as follows:
correc

A B’/ cO DO

1 Which of these numbers has been written correct to three significant figures?

(A)  0.025
(B)  2.050
@ 2.05x10*
(D) 250003




2

Phoebe invested $12 000 at a simple interest rate of 7% per annum.

Calculate the future value of Phoebe’s investment after 8 years.

(A) $6720
IT:=Prn
(B)  $13440 12000 00T
= *6710
@ $18 720
FV=f+T
(D)  $20618 < 12000 3+ 6720
= 418720

If m has the value of —3, what is the value of m-m?2?

(A) —36

~12 m-m*= -3-(3)
=3 =9

(€) Y = ~-1x

(D) 6



4 The table provides details of a data set.

Minimum value 35
Lower quartile 50
Interquartile range 70
Range 95
Median 65

Which of these five-number summaries could represent this data?

(A) 35 50 65 70 75 TAR = Q3 -Q,
7 = Qx-S0
(B) 35 50 65 70 130 @3 -120
(C) 35 50 65 120 95 Ronge = max. va Ve = muh valwe

95 - mnax.valwe — 35
@ 35 50 65 120 130

_ max valwe = 130

‘ ' . o lve
’g\l‘% - '\WV\\[‘P' S()'V\Mql:) : M dqlJf, Q) , V"\eo{\ﬂ'\, Qs /

5 Intriangle ABC, what is the length of side AC, correct to one decimal place?

B

NOT TO
SCALE

(A) 6.7 cm

/ pec = 180°-58"- 76"
7.6 cm = 46°
AC a
(C) 7.9cm Sndl = SmS8
(D)  10.3cm hc = 0%3%
: 7.6%%. .-

= 7-6 M (\dp\



Which of the following correctly expresses a as the subject of A= g(a+ b)?

Ah
(A) a=—-b
2 A: %(0\‘\’&
1 A—bh
® a=— 2R = h(a+ b
©  az2Atbh 28 = ha+hb
h 2A-[‘\\>:\h0\
—bh 2A-hb
o) a-& a: T w

The diagram shows the tasks A to G that must be completed in a project.
Also shown are the durations of each task in days.

G(4)
start > @ Finish
What is the minimum number of days required to complete the project?
A 16 , s &— MaKimum 'hM.e. ‘
® ACEG « 4+3+83e s@) & mpwmun bt
(B) 17 ACDFEG :4+3+3.+S-)—4- < 1¥
© 1w BEG =S +3+F =1

BDF G = S42+5+4 = I8
(D) 31



8 Abag of 12 apples is being sold for $4.59.
The average weight of an apple in the bag is 75 grams.
What is the price of the apples when expressed as a rate in dollars per kilogram?

(A)  $3.83/kg ,
Total we\akb of baa - 75 X\2

(B)  $510/kg o appler
‘ = 90 9
(C)  $6.12/kg = 0:9ky
(D)  $7.34/kg Prie as rare = $4.59 £+ 0.9 kj
0 <0.9
=3S.10 fr ks
9 Atarestaurant, a bill was issued to a customer with the items purchased shown.
Entrée: $18.00
Main meal: |:|
Dessert: $12.00
GST (10%):
Total: $79.20

Two of the costs are missing from the bill, the main meal and the GST (which is added to the
cost of the three items).

What was the cost of the main meal?

(A)  $38.00 sk bedre GsT = 479,20 < 1)
:3in
(B)  $41.00
Cost oF main meel = T2-18- 12
(C)  $41.30 =342

@ $42.00



10 The normal distribution below has a mean of 65 and a standard deviation of 10.

11

( ) )
35 45 55 65 75 85 95

\4

What percentage of results lie in the shaded region?

A
©

(D)

16%

‘00010 - 681, = 52./0
32%
34%

68%

A town’s current population of 15 480 is expected to grow steadily at an annual rate of 12%.
The predicted population after 10 years is approximately

®
®)
©

(D)

¢ 2\2% =0\

48079 FV = P\/(|+r\'\
34 056 - 15480 (1+0-=)"
18 576 = 15480 x [112."°
17338 = 480718.93...

~ 43074



12 The table represents carbon emissions from sectors of an economy and a further breakdown of
emissions within the transport sector.

Carbon emissions from sectors of the Carbon emissions from within the

economy Transport sector
Sector Percentage Transport Percentage
Agriculture 2 Rail 5
Commercial 10 Air 12
Industry 38 Water 6
Mining 5 Trucks/buses 19
Transport 26 Cars 58
Residential 19

What percentage of the total carbon emissions in the economy are produced by cars?

(A)  14.8

Yo emissiony fom cars _

15.1 .
in overall eonomw

58 ), oF 267/
= 0.58% 0.26
= 0.1503
15.1°%

C) 32

(D) 84

R



13 The hemisphere below has a radius of 6 metres.

What is the volume of this hemisphere, correct to one decimal place?

() 339.3m° Ve o %_ms
452.4 m* Sty Exnxt
(€©)  6786m° < 452.,381...
D) 9048m® 24524 m?* ()

14 Which cut (C,, C,, C, or C,) could be used to determine the maximum flow from the source
to the sink in this network?

Source

Sink

%0 +170 = (50 (MW\\MUM coV = Maxvmum ?low\

ie)
(1]

®) ¢ = 45405 +40+55 = 205
© € =904¢5+55 = 210 (40 goes 1n wrng direchon)
@ c, = 90 +65+445+=< 200

10



15 The graph below shows the volume of water, in litres, as it drains from a tank over a period of
time, in minutes.

1100 NOT TO

SCALE

8

Volume of water (litres)

Time (minutes)

The 1100 litre tank took 80 minutes to empty.

The volume of water in the tank initially decreased by 300 litres in 20 minutes.

It then did not change for a period of time.

Finally, the volume of water in the tank decreased at a rate of 32 litres per minute.

The period of time, in minutes, for which the volume of water in the tank did not change is

F"\C’ VO‘OMQI\// when -hw:e, F = 20mA

(A) 20
V= 1100 -200
(B) 25 < 300L
800
Tme 4o ¢ TOL = 32
@ x e |
= 25 mn
(D) 55 .*. Pened uhen Nolume dd nit CL\ON’Q
= 80 -20-2S
< 35?'\\:\:

End of Section |

11



Section |1

85 marks

Attempt all questions.

Allow about 2 hours and 5 minutes for this section.
Answer each question in the space provided.

Show all relevant working in questions involving calculations.

16

Marks
There is a 15-hour time difference between City A and City B.
City B is 10 hours ahead of Coordinated Universal Time (UTC +10).
City A is west of City B.
(a) What is the UTC for City A? 1
’ 8
A e CkA=0-S
| ) v
L +\0 UTC = -5
€ 1Sh —
(b) A plane leaves city B at 10:30 pm on Tuesday and flies non-stop to city A. 2
The flight takes 20 hours and 24 minutes.
What time and day is it in city A when the plane lands?
Time diFtrence = 15 houn
hme (cibg A = 10° 15 h or
Deparlue hme (ciky A) = 10°30pm — . ol
r v ) \'4 eqd\w | 3a

u

77 30an 'Tue.sa'qj

Acrwal  Hime (c(\rqﬁ\ 7 3DamT&r>¢’d~| + 20h 24 min
= 3:54am \A/eo‘nmJO\J
(> %)
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Solve x+

eath Yernn

\ 1
by x 4 A (22:{_;\\, > 3 %% (Mu“"a'p\j botn SM’QS l-)e 4’\

x + 2% -1 - 12 Ceolledr like derms)

bx -1 =z 12

6x ~1+1 ¢ 12 +) (add 1 + bohn side)
63( =13
61 _(_3_ ( dwide— b M. s'uiﬂga ....... Q) ...............................
¢ 6 b

13 .

X = "6 o 2C

13



18 The table shows the types of customer complaints received by an online business in

a month.

(a)

(b)

Type of complaint Frequency Cumulative Cumulative

frequency percentage
Stock shortage 102 102 51
Delivery fee 56 A 79
Delivery time 20 178 89
Damaged item 10 188 B
Returns policy 8 196 98
Product information 4 200 100

Total 200
What are the values of A and B?
182
A-102+S6 B = oo X100
= |15 S : %

The data from the table are shown in the following Pareto chart.

1204

100

Customer complaints

r100%
-90%
80%

804

60 /

Frequency

404

204

-70%
-60%
+50%
-40%
-30%

Cumulative percentage

F20%
F10%

Stock

shortage fee

Returns

time item policy

Type of complaint

The manager will address 80% of the complaints.
Which types of complaints will the manager address?

| Il II—I 0%

Deli.\«'t:ry Deli.\«'cry Dam.aged Product

information

Shich shotaae
s

\
“2

and De\\uené Fee
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19 In the following triangle, & is an obtuse angle.

<y, NOT TO
30m SCALE
21°45'

68.4m

Find the value of @, correct to the nearest minute.

SiA© Sw\"io S,

\Nn

.5.C — ~. 0N (S"\e fU]e\
00' T 22U

6R.4%Sth 21°4S ',/

SinB - 20

z 0.84¢%..,

e - 54’\'((0'%4"".-.\

s 57.658. ..

- 67°39'29.2," 7

- S71°29' (neatrl mindh)

since 0 1 oblure

180°— 57°29'

"

'.220 21\ ' (neaml' MI'\\JLQ\

L}
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20 Find the total surface area of the trapezoidal prism in mZ.

NOT TO
SCALE

sm{ +8M =5 (3+8) )
2 = 66 m e
— f--..r: ;M e} |er\3uv\ o S\oplv;g side be x
ual N w2 =5 412%  ( Pytagoms )
= 169
x_—] G x = 161 p
= = 13m

SA = (2»4 66) + (12%5) + (3x5) +(8x5) +(1245)

= [32. + 65 + IS + 40 + (o

= 312 m*

16



21 Frankie plans to invest $25 000 for 2 years. She is offered two different investment

options.

Option A: Interest is paid at 7.2% per annum, compounded monthly.
Option B: Interest is paid at r% per annum simple interest.

@ Calculate the future value of Frankie’s investment after 2 years if she
chooses Option A.

F=7.2'h p.a. n=2 yean
= 0.6/e pYr ponlk - 24 MO’\H")
s 0-006

S/ Correcl Fotmular and
ou(a " vabe for e end A

.'zsooo(|+0-0°(>\\3kT
- $2%%59.68 v

FV

\

O

(b) Find the value of I in Option B that would give Frankie the same future
value after 2 years as for Option A. Give your answer correct to two decimal

places.
inkerer} T = fVv-¢2V
= 2%859.68 - 25000
= $2859. 68
T:=-PFPrn
3959.683= 2S000xr x 2
3"85%68 o~
60000

r: 0.077).’— \/f B\
=772 ' pa. (zdp)

17



22 Aschool installs 12 new Interactive Classroom Boards that each have a power 3

rating of 220 watts. All the Boards are on for 6 hours a day, for 185 days of the
year.

If electricity costs 34 cents per kwWh, how much do the Boards cost to run for a
year?

220W = 0.22 kw .~

Energy vsed per baard per yoar = 0 - 22 X 6 %185
gy Ve | Py

- 2442 kwh
Emarqq \))z() \)q all \)OCH’) per cvpa/ = 12X 244.2
3 J .
- 2930.4 uwh ¥ o

éq"a}m\pi\b

2°20.4 x 0:-34
$996.3¢ —

Cosk b ron o)l boads pe \Je..r

\
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A box contains 14 red apples and 6 green apples. Sandra randomly takes an apple
from the box and eats in. Harry then randomly takes an apple from the box and eats
it.

@ What is the probability that Sandra takes a red apple from the box and eats
it?
| i P
P( red ap'p‘c\ = 20 < (0 v ecther

(b) Complete the probability tree diagram by writing the correct probability on
each branch.

(© Calculate the probability that Sandra and Harry eat an apple of the same
colour.

P (same colour) = (’(Re«', @ec\\ + P(OT?("\,GFFPA)

A

O S ¥ X (6 S
‘(aoxm)—l- 20 X 19 /

ar 3
= jwe t+ =g

0
Bl

19



24 During a storm, 15 mm of rain falls onto a rectangular roof with dimensions 4
18.5m x12.5m.

The rainfall is collected in a cylindrical tank with a diameter of 180 cm and a
capacity of 3600 litres.

: |
Assuming the tank was empty before the rainfall and that all of the rainfall is

directed into the tank, what is the height of the water in the tank after the rainfall?
Answer correct to the nearest centimetre.

13.5%12-5 hz1S mm

= 221,25 m - <0015 m
(or 2212500 cm?* )

Volume of water /= Al

Areq of cosf : A

collecked - 23).25 x 0.01S
-3, 46875 w>

(or 3463750 cm?) "
he @hb ok waks in doalt Ve nerh
S 1802  3.4(37S5 = Mx0-9 ¢k

| = A0cm h= 2.4637S

? < o.qm T\%O-"l"

\'4
= .33 m

= 136 cm (aeambem)

20



25

A new car is bought for $36 850. Each year the value of the car is depreciated by
the same percentage.

The table shows the value of the car, based on the declining-balance method of
depreciation, for the first three years.

End of year Value
1 $30 954.00
2 $26 001.36
3 $21 841.14

What is the value of the car at the end of 8 years?

Calc\ale  rabe of Jegrec\a\’w‘.\ s

r= 20 454 — 26001. 3G

0454

Z0.16 /

0\
LA

S= V() =)

AN
36950 (1-0-16)

t\

[}
()%

19124.23

21
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26

A city’s transportation department is studying the correlation between the number
of bicycles used from a city bike-share program and the number of kilometres of
bike lanes in the city.

The diagram shows the dataset used in the investigation and the least-squares
regression line.

32 =
e
28+ En
_—~ ,f” . F
2 24 <~ da 5
B o pomn
: 20 7] .’,/’
b] ?
= Rl
£ 16 T Prg
S e
Qo L’
s ]2 ] t”
E I 18-2= IC
2 8 ] ’z‘l
44~
O 1 1 5 ] ] ] I I I I |
0 1 2 3 4 5 6 7 8 9 10
Number of kilometres of bike lanes (x)
(a) Find the equation of the least-squares regression line relating to the dataset. 2

q-(n"'cﬂ?P‘f: 2 / /.

v e o 7
31&«.& = T S92 3:2x ¥ 2

18-2

s &

32 albernahve - enter dala ik calcdato-

and v STATS D had g quaten

(b) Suppose a sixth data point was collected for a city which had 10 kilometres 1

of bike lanes. In that city, 25 bikes were used. What would happen to the

gradient found in part (a)?

The %rqd\'ev\\/ wodd docreare yd

22



27

In the circle below, with centre O, the area of the quadrant is 100 cm®.

Calculate the length of the arc I, correct to one decimal place.

Area & o sechor

o 2
360 Nl

A -

\/ correc use of

260 Xﬂ)(rz both formulag

o
o
|0

Arc |fng|,\\ op a S(cl-u' ;

h
\!

' €00
4 X 2RNA \I L

1

17724

“

177 cm Gdp
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28

A female person’s blood alcohol content ( BAC ) can be estimated using the
formula:

10N -7.5H
5.5M

BAC =

Where N is the number of standard drinks consumed in H hours, and M is the
person’s weight in kilograms.

After drinking a number of standard drinks over a period of 4 hours, Maree has a
BAC of 0.06.

(@)

If Maree weighs 60.6 kg, approximately how many standard drinks did she
consume during the 4 hours?

ION - 7S H
8AC = S.SM

ON -7-5%
0.0 = (_N/_/‘l’

§.Sv 666

19.998 < I0N -30

41.99y = 10N

N = 4.9994

................................................................................................................................................................ Q;SS"TAAJG’J(J

Question 28 continues on page 25

24



(b)  After a person stops drinking alcohol, the time T , in hours, it takes for their
BAC to return to zero can be determined using the formula:

_ BAC

©0.015

Maree had reached a BAC of zero at 3:00 am on Sunday morning after her
drinking the night before.

At approximately what time on Saturday did Maree begin drinking alcohol?

6-66
=005

=4 hous /

dme_she s hppfd .......... dilier = damn - o
hime_she g d d ,..,w? ............ = Mpm ~ dhon ,

s 7?"“' Y, — Sq“vrn\hj /

End of question 28
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29

(@)

(b)

A yacht race follows the triangular course shown in the diagram. The course from A

to B is 2.8 km on a true bearing of 064°. At B the course changes direction. The
course from B to Cis 5.1 kmand ~ABC =83°.

NOT TO
SCALE
What is the bearing of C from B?
. 4 o 0
l)eur(nc?’ = 130 + 64 + Q3

327° d

"

Use the cosine rule to determine the distance from C to A. 2
Give your answer correct to one decimal place.

A’

5474 2.83%- 24 51x2-8 x (o5 33
20.369.. v/’

.................................................................................... CA 30]36 -

X

"

W
U
v
o
A

Q\\
o
V)
~

3

o
>
~
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Charlotte opens a new credit card account on 1 January. She uses it for the first
time, on 15" January to buy a pair of shoes. She uses it again on 24" January to buy
some new clothes. She makes no further purchases or repayments during the month

of January. The details of her purchases are outlined in the credit card statement
below.

Credit card statement

Date Transaction Amount
15 January Shoes $220.00
24 January Clothing $415.00

Charlotte’s credit card has an interest rate of 16.5% per annum, compounded daily.
The card does not have an interest-free period. Interest is calculated to include the
day of the transaction and the day on which the account balance is paid.

(a) Calculate the daily interest rate, as a percentage, correct to four decimal 1
places. This value can be used in part (b).

16:5 = 365
6.045205 ..
0.0452 °/% (4a,\ e

A\ddj rake

| Y

il

(b) Charlotte intends to pay her account balance in full, including interest, on 2
5 February. How much will Charlotte pay in total?

Calculake days qc(m;so\ M‘k’rmL for padh pquna/e.
Shoe ,.un\\ale IS Jan h Bk Felr b 22 olq:j)/
C\oni-q puﬂ)ﬂ%e D 290 J”"\ h Sk Fel/ U % do\j) -
)t

FvVv-= 220([ +0. 000451\ 4|5 (!+o mm—iz\o

- $637.04 7
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31 The following graph indicates z-scores of ‘height-for-age’ for girls aged 5-19 years.

‘Height-for-age’ for girls aged 5-19 years (z-scores)

190

180

170

\

(=

Z-scores

_
2
\

\
Vo

\
\
\
\
\
\

\

\
AR

\

\

|

\

\

\

Height (cm)
=

\
\

A\
AVAN
\
\

110

\
A\
\

\ O\

100

90

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Age (years) Source: U.S. Census Bureau, Population Division

(@  What is the z-score for an 11-year-old girl of height 145 cm? 1
Z2-Secre = O S

(b) Mirabel is 165 cm tall. She is taller than 84% of girls her age. How old is 1

68 .
656'/s + —= = 3%/

VeSS em v | shindad dev q\/«le ﬁ'\t Mean
65cm g s o gSem = 1.
- Muabd s \3-53%‘/0\0\ (fam graph)

(©) The interquartile range (IQR) contains the middle 50% of heights. Does 2
Mirabel’s height fall within the IQR? Explain your reasoning.

M irabel’s ke«ﬁhb doeJ tll-/ﬁm“ whn e 108
as her hewhl i 1 shiadad devtahen alwe th mean
wl\ft"\ ) ¢ 4‘*’/ Hnan RE /i 0[’ Qifl.l her Adp . T: ‘IC wikhi~

‘HM |ER her ‘\ﬂ;‘»)hlz wad hae VL\, e 3""‘{‘" ern 7-7./0 -
fess Pran W0 o} 3((\: her aqe.

/
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32 Ateam project requires the completion of eight activities, A to H.
The directed network diagram shows the activities and their completion time, in

hours.
X (2) S/
T8)
B o [T
olo
Start Finish

[2]2]

(@  List the immediate prerequisite(s) of activity G.

C and D /

(b) List the activities which make up the critical path for this project and state

the minimum completion time.

coihea path 0 g-D-F-H 7~

cakcal hme ;13 hours pd

(3E) c(@
o— > —0

(©) What is the float time for activity C?

2

2

J for ESTLFT

................................................................................. -nﬂqL + MQ:3“+‘?>

bl S woring
) “\ v V

(d) The team is considering adding an additional activity (X) to the project.
It would have a completion time of 2 hours, an earliest start time (EST) of
8 hours and a latest start time (LST) of 9 hours.

Add a directed edge to show activity X on the diagram above.
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33 The table shows income tax rates for the 2022-2023 financial year.

Taxable income Tax on this income

0 —$18 200 Nil

$18 201 — $45 000 19c¢ for each $1 over $18 200

$45 001 — $120 000 $5092 plus 32.5¢ for each $1 over $45 000
$120 001 —$180 000 | $29 467 plus 37c for each $1 over $120 000
$180 001 and over $51 667 plus 45c for each $1 over $180 000

Rosa has a gross annual salary of $164 500. She has allowable tax deductions of
$5200 for work-related expenses and $660 in union fees.
Rosa must also pay a Medicare Levy of 2% of her taxable income.

Calculate the total tax payable by Rosa including the Medicare Levy.

a4ss inome ~ dllowable Jeduchons
(V)

$ 164500 — 35200 —$660

$ 153L 40 yg__

Jaxable income

o\

(4]

\¢

incone tay = 29467 + 0.37(l53640-\2oooo\
443763.30

Medcare \edg = 2 ol 4axable vncome

0-02 % 159640 :
$3172.80 4

\

0

“Toka| ax !?Qjaue income Fax + Medarc \?U:JJ\
43763.%0 + 3172.80

$469%6.40

\

n
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34 Tom builds a model of a fighter aircraft. The model is made to a scale of 1:72.

(@  The length of the model is 22 cm.
What is the length of the real aircraft in metres?

22X712

\(

actval \enc(.l%\
684cnn 2

o

- 19.%84¢ m .

(b) The real aircraft has a wingspan of 10.7 metres.
What is the wingspan of the model, correct to the nearest centimetre?

10.7m = 1070 cm

Moo\e| w\njs'pqr\ = 1070 =772
14.9¢]... 2

G

\1

1S e 4 Crearedh con)

(©) The real aircraft can hold 8200 kg of fuel in its fuel tanks when full.
Assuming the aircraft uses fuel at a constant rate of 40 kg/min, for how
many minutes can the plane fly on a full tank of fuel?

Mayimum <F|\:,H' ‘hmé = 3200 + 40
= A0S mmu.k') /6r 3h 25M|ia\
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35 A company stocks two different grades of timber.

Grade A sells for $6 per square metre. Grade B sells for $2 per square metre.

Harry, a carpenter, purchases 30 m’ of timber, including some of each grade.
The total cost is $84.

Let X represent the number of square metres of grade A timber purchased and
y represent the number of square metres of grade B timber purchased.

Using the information above, write down two equations for X and y, then solve

these simultaneous equations graphically on the number plane on the next page. Do
not solve the equations algebraically. From your graph determine how many square
metres of each grade of timber was purchased.

Df.-\'\j: 30 /

Ex + 29 = 34
J
GrAph\t(q X +d=30 G‘u\pkl;«} 6)C + 23 - 84
F’HAL—U'\’—_
lev x co .- Ys 30 lek x=0:  2yg< 8%
.o poink ) (0,503 9= 4=
lel 4sO . 2= 30 . Poml‘ ) (O, 4'2\
9J
ponb2: (30, 0) b xe0:  6x10+2y-3¢
29 = 2%
J
gy 12

) J
ponk 2 (h0,12)

Question 35 continues on page 33
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yJ
45+

Number of square metres of grade A = ...S....7......

Number of square metres of grade B = ...~%...........

End of Question 35
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Lucas borrows $300 000 from a bank. The loan is repaid over 25 years at a rate of
7.2% per annum, compounded monthly. The repayments have been set at $2160 per
month.

The interest charged and the balance owing for the first three months of the loan are
shown in the spreadsheet below.

Month Principal Interest Monthly Balance
(at start of month) charged repayment (at end of month)
1 $300 000 $1800 $2160 $299 640
2 $299 640 A $2160 $299 277.84
3 $299 277.84 $1795.67 $2160 B

(@  What are the values of A and B?

(= 7-2') p.a. A= 0-006% $299640
- o-e‘/, permm\u.\ =$|7q7\%+ \/
= 0-006 8 = 42949 277.%% ¥ $1795.¢7 ~$2160

[J

§298N3.5] «

(b) After 100 months of paying the loan, Lucas decides to make a lump sum
payment of $30 000 and to continue making the monthly repayments of
$2160. The loan will then be fully paid after a further 160 monthly
repayments.

How much less will Lucas pay overall by making the lump sum payment?
Toka' paid wiheot lymp UM = 42160 ¥ 25¢\2
= $643000

“Tolal 540 with lomp sum =$2160 % 260 + 330000

= 35¢) 600 + 330000
= 359600

ditlerence = 649000 - S 600
= ¥ 5£400 v

- Lum) ol PY 356400 len
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The flow of water through a series of pipes is shown in the network below. The
water flows from the source (S) to the sink (T) and the numbers on the edges show

the maximum capacity of each pipe in litres per hour.

37

(o)
D 3 ;g b o 25
Bo o > 45 120
S 185 B s
300- Eo3

(a) In the diagram below, an invalid cut has been marked on the network.
Explain why it is invalid.

\B04-%
275

-K\e (uL daes h‘L Se?afdl’e ‘*\Q Sevree //
fFﬂM -\"\2 swnk.

(b)  Determine the maximum flow of the network.

ar Pe,WWIIPhL Lj i WA cuf‘

SBDFT (35 o
SACBDET 45~ . ' waxmm Pl = 275 L[k

SACEFT 95
—/‘
275
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38 A table of future value interest factors for an annuity of $1 is shown.

Table of future value interest factors

Number of Interest rate per period
periods 1% 2% 3% 4% 5% 6%
2 2.0100 | 2.0200 | 2.0300 | 2.0400 | 2.0500 | 2.0600
4 4.0604 | 4.1216 | 4.1836 | 4.2465 | 43101 | 4.3746
6 6.1520 | 6.3081 | 6.4684 [(6.6330) 6.8019 | 6.9753
8 8.2857 | 8.5830 | 8.8923 | 9.2142 | 9.5491 | 9.8975
10 10.4622 | 10.9497 | 11.4639 | 12.0061 | 12.5779 | 13.1808

Eva deposits $5000 into a savings account at the end of each year for 6 years. The
interest rate for these 6 years is 4% per annum, compounded annually.

After the 6™ deposit, Eva stops making deposits but leaves the money in the savings
account. The money in her savings account then earns interest at 2.75% per annum,
compounded annually, for a further four years.

Find the amount of money in Eva’s savings account at the end of ten years.

Table valve fr n=6 and F=€% 5 £.6330 %

a x falls valwe
$5000 ¥ 6.6330
433165

\

FV alter 6l depsak :  FV

[\]

"

Crowhn :L»m (wv\pw«) w\’em"i =275 p.a. n= 4‘%’\’\
=0-027S N

Ve pv(iar) 72
2316 x 10275 |
$369¢6.4\

\
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39 A random variable is normally distributed with mean 0 and standard deviation 1.
The table gives the probability that this random variable lies between —z and z for
different values of z.

z Probability

0.00 0.0000

0.25 0.1974

0.50 0.3829

0.75 0.5467

1.00 0.6827

1.25 0.7887

1.50 0.8664 « R
1.75 0.9199 -0

2.00 0.9545

The probability values given in the table for different values of z are represented by
the shaded area in the diagram next to the table.

@ Using the table, determine the probability that this random variable will lie
between z=-0.75 and z=1.5.

0-5467 0.866%
p(-015<2418)y= a + 2 <
= 6.2733S + 04332
070655~

t)

(b)  Thearm span (in metres) for a group of 1800 residents of a town are
normally distributed with a mean of 1.63 metres and a standard deviation of
0.26 metres.

By first calculating the z-score, use the table above to determine how many
of the residents will have an arm span greater than 1.5 metres.

X - M N\
2- © .
- 115-1-63 © =05 0
0.26‘ P( 2> -O'S\ - 0'S + U‘b:.t |
= -0S 7 . 0.6914Y “2

umbor oF r9>n)°n‘n - 0.61145 x 1800 ‘/2.
= 1244.61 P4
& 1245 rendenhy
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