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

Use the multiple-choice answer sheet for questions 1—15

1 Oliver designed a survey in which the following question was asked.
“How many pets do you have?”
What kind of data would the responses be classified as?

A. Categorical, nominal
B.  Categorical, ordinal

C. Numerical, discrete
D

Numerical, continuous

2 A truck is travelling at 72 km/h.

How far will it travel in 1 hour 30 minutes?

A.  48km

B. 554km
C. 93.6km
D. 108 km

3 Cat food is sold in four different sized bags.
Which is the best buy?

A.  $12.50for 750 g
$22.50 for 1.5 kg
$30.20 for 2 kg
$45.60 for 3 kg

O 0w

4 What is 0.020 356 written in standard form, to 3 significant figures?

A, 203x107
B. 2035x107°
C. 2036x107°
D. 204x107



5

Consider the network diagram, and the degrees of each vertex.

P G

What is the ratio of vertices with odd degree, to vertices with even degree?

A, 2:5
B 3:4
C. 4:3
D. 5:2

Which of the following best represents the graph of y =2%?

A. C.

<
<




Mitch rolled a die 50 times and recorded the results in a table, shown below.

Number on die 1 2 3 4 5 6
Relative Frequency 20% 16% 14% 16% X 22%

How many times did Mitch roll a 5?

A5
B. 6
C. 8
D. 12

Which true bearing is the same as a compass bearing of N40°W ?

A.  040°
B.  050°
C.  220°
D. 320°

Hugo correctly uses two applications of the Trapezoidal Rule to estimate the area of the
shape below.

NOT TO

20 cm 20 cm SCALE
10 cm

-

15 cm 15 cm

What does Hugo estimate the area of the shape to be?

A. 300 cm?
B. 450 cm?
C. 600 cm?
D. 900 cm?



10  The number of books Year 12 girls and boys checked out of the school library in one week,
is shown in the box plots below.

I Girls

-
— — By

2 3 4 5 6

Which one of these statements is true?

A.  The range and the interquartile range for the girls, are the same for the boys.
B.  The lowest extreme and the median for the girls, are the same for the boys.

C.  The interquartile range and the lowest extreme for the girls, are the same for the
boys.

D. The 5-number summaries for the girls and the boys are the same.

mx—2

11 Which of the following correctly expresses x as the subject of y= 3 ?
A. _3y+2
m
B X = 3—er 2
m
C. _y+t 2
3m
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13

Billy is driving at 80 km/h when he must stop quickly, so he applies the brakes. If his reaction
time is 1.2 seconds and the braking distance is 65 m, what is the stopping distance, to the
nearest metre?

A.

B
C.
D

66 m
87 m
92 m
161 m

The pareto chart shows data collected from 200 customers who returned the product they
had ordered, and the reason for returning it.

100

90

80

70 1

60 1

50 1

40 1

30 1

20 1

10 1

Reason for Product Return

100%

90%

80%

70%

60%

=

50%

40%

30%

20%

- 10%

Wrong Colour

Wrong Size

Changed mind

Damaged

Wrong Product

0%

What percentage of customers returned a product because they had changed their mind?

O QO w

8%

20%
40%
86%
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The table shows activities 4 to £, which must be completed for a project, with any

immediate prerequisite(s) and the duration of each activity.

- Immediate Duration in
Activity .. X
prerequisite(s) minutes
L none 5
M none 5
N L 3
P M 6
0 N, P 4

Which one of the network diagrams below best represents the activity table?

A.
L,5 M, 5
0,4
start finish
N, 3 P, 6
B N, 3
L5 M,5 0,4
start ——>—e——> finish
P, 6
C.
L5 N, 3 0.4
start finish
M, 5 P, 6
D.
L,5
N, 3 P,6 0,4
start >—e——> e —>efinish
M, 5




15 A golfball is hit from a point X, 6 metres above the ground, to a point Y, 32 metres above
the ground. The golf ball passes its maximum height, before landing at point Y.

The diagram shows the path of the golf ball from point X to point Y.

6mJ

The graph shows the relationship between time, ¢ seconds and the height, # metres, of the
golf ball above the ground.

h

For how long is the ball in the air, between points X and point Y?

A.

B
C.
D

2.8 seconds
4.4 seconds
5.6 seconds

5.8 seconds



2023 | YEAR 12 HSC TRIAL Examination Number:

Set:

Mathematics Standard 2

Section Il Answer Booklet A

Section Il

85 marks
Attempt Questions 16-37
Allow about 2 hours 5 minutes for this section

Booklet A — Attempt Questions 16-22 (17 marks)
Booklet B — Attempt Questions 23-26 (17 marks)
Booklet C — Attempt Questions 27-31 (17 marks)
Booklet D — Attempt Questions 32-34 (17 marks)
Booklet E — Attempt Questions 35-37 (17 marks)

Instructions e Write your Examination Number and Set at the top of this page.

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

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

e Extra writing space is provided on the back of the booklet. If you
use this space, clearly indicate which question you are answering.

Please turn over



Section I1

85 marks
Attempt Questions 16-37
Allow about 2 hours and 5 minutes for this section

Answer the questions in the spaces provided.
Your responses should include relevant mathematical reasoning and/or calculations.

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

Assume 52 weeks in a year, and 365 days in a year where necessary.

Booklet A: Questions 16 — 22 (17 marks)

Question 16 (2 marks)

Consider the right-angled triangle, ABC, shown below.

NOT TO

17 em SCALE

u 35°

Find the length of side AB, to 2 decimal places.

—10 -



Question 17 (2 marks)

Find the area of this sector, to one decimal place.

56°
V5 e

Question 18 (2 marks)
Toby used his new credit card on May 5 to make a single purchase of $340.

His credit card charges interest at a rate of 0.055% per day, compounding daily. Interest is
charged from the day of purchase (included) to the day of payment (included).

Toby made no other purchases and paid the balance on the card on 15% June. What was the
balance that Toby paid?

—-11 -



Question 19 (2 marks)

Luke models the population, R, of rabbits on his property using the function R = 400(1.3)",
where 7 is the number of years that have passed.

(a) What is the initial population of rabbits?

Question 20 (3 marks)

Will discovers that the time it takes to clean all the rooms in the Marada Hotel is inversely
proportional to the number of cleaners he uses. When there are 15 cleaners, it takes 3 hours to
clean all the rooms.

(a) By first finding the constant of proportionality, k, write an equation for the relationship
between time, ¢, and the number of cleaners, .

(b) How long will it take 7 cleaners to clean all the hotel rooms? Give your answer in hours
and minutes.



Question 21 (4 marks)

Consider the network below with vertices A4 to 1.

(a) Draw a minimum spanning tree on the outline of the network diagram below. 2

4
3
H
3 O > @
(b) What is the total edge weight of the minimum spanning tree? 1
(c) A new edge with a weight of 3 is added, connecting vertices 4 and C. How will this 1

change the total weight of the minimum spanning tree?

— 13—



Question 22 (2 marks)

Sophie is solving two equations simultaneously. She has plotted the first equation on the grid

below.

¥

ol 1 /]

/| Al

Sophie also created the table of values, below, for the second equation.

x| -1 0 3
y| 4 3 0

(a) Use the table of values to plot the second equation on the grid above.

(b) What is the solution to the two equations simultaneously?

End of Booklet A
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Booklet B: Questions 23 — 26 (17 marks)

Question 23 (4 marks)

The stem-and-leaf plot shows the number of house plants owned by each of the students in a
study group.

w N = O
e e Y A B )

Are there outliers in this dataset and if so, what are they? Show suitable calculations to justify
your answer(s).

— 18—



Question 24 (3 marks)

A zoo has 6 special animal exhibits connected by one-way paths. A network diagram is shown,
with vertices 4, B, C, D, E and F, representing the exhibits. The maximum number of people
who can pass along each path at one time is also shown as the edge weight.

B
30 20

40 Sink

Source

20
40

40 F

(a) Draw a minimum cut and use it to determine the maximum flow of this network.

(b) The manager of the zoo wants to increase the flow of people along the paths. She
decides she will increase the capacity of the path connecting C to F.

Give a reason why this will not increase the maximum flow of the network.

— 19—



Question 25 (6 marks)

Lachlan bought a new car, 10 years ago. For the first 5 years, he used the straight line
depreciation method to depreciate the car’s value. He then used the declining balance method.

Graph 1: shows the salvage value ($S) of his car after n years (for the first 5 years).

10 000 +
5000+
1 : —t— % = n
0 1 2 3 4 5

(a) What was the value of Lachlan’s car when he bought it 10 years ago?

(b) In the first 5 years, by how much did his car depreciate each year?

Question 25 continues on the following page

— 20—



Question 25 (continued)

Graph 2: shows the salvage value ($S) of the car for the second 5 years. Some of the values on
the vertical axis are missing.

A.S‘

12000 f-=======>

[o NS PRSI RS RS SN DRSS NS DUy S S S " S

5

(c) What was the rate of depreciation that Lachlan used in the second 5 years?

(d) What will be the salvage value of the car 12 years after Lachlan bought it, if he
continues to depreciate it using the declining balance method?



Question 26 (4 marks)

The table shows the future values of an annuity of $1.

. Interest rate per period
Periods
1.0% 1.5% 2.0% 2.5% 3.0% 3.5% 4.0%

5 5.1010 5.1523 5.2040 5.2563 5.3091 5.3625 5.4163
6 6.1520 6.2296 6.3081 6.3877 6.4684 6.5502 6.6330
7 7.2135 7.3230 7.4343 7.5474 7.6625 7.7794 7.8983
8 8.2857 8.4328 8.5830 8.7361 8.8923 9.0517 9.2142
9 9.3685 9.5593 9.7546 9.9545 10.1591 10.3685 10.5828
10 10.4622 10.7027 10.9497 11.2034 11.4639 11.7314 12.0061

Zac is saving for his dream holiday and needs approximately $18 000. He opens an annuity
account which is paying 2.5% interest per annum.

(a) How much must Zac deposit each year if he wants to have saved $18 000 in 6 years
time?

(b) If Zac decided instead, to invest in an account earning compound interest at 2.5% per
annum, for 6 years, how much would he have to invest in the account, as a lump sum, to
have $18 000 in 6 years time?

End of Booklet B
_ 22_



Questions 23 — 26 Extra writing space
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Booklet C: Questions 27 — 31 (17 marks)

Question 27 (4 marks)

Packets of nuts contain almonds, brazil nuts and cashews in the ratio 7 : 3 : 5. There are
different sizes of packet.

(a) Ina450 gpacket, how many grams of brazil nuts will there be? 2

(b) In a differently sized packet, there are 140 g of almonds. How many grams of cashews 2
will be in this packet?

—26—



Question 28 (2 marks)

Consider the directed network shown, with vertices 4, B, C, D, E, FFand G.

Question 29 (3 marks)

Find the size of ZXYZ . Give your answer to the nearest minute.

Y 15 cm
7 NOT TO
13 cm SCALE

23 cm

—27-



Question 30 (3 marks)

Sydney is 10 hours ahead of Coordinated Universal Time (UTC +10), and Toronto is 4 hours 3
behind Coordinated Universal Time (UTC — 4).

Ronan travels from Sydney to Toronto. His non-stop flight leaves Sydney at 1.50 pm on
Friday, local time and arrives in Toronto at 7.41 pm, Toronto time, on the same day.

How long was the flying time?

—28—



Question 31 (5 marks)

Jasper is undertaking a project, which requires the completion of activities 4 to K. He uses the
network diagram below, which shows these activities and their completion times in minutes.

Start @

(a)

(b)

(©)

(d)

Finish

Jasper realises that he can complete activity A in 2 minutes, instead of 8. What will be the
impact of this on the minimum time it takes for him to complete the project?

End of Booklet C
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Booklet D: Questions 32 — 34 (17 marks)

Question 32 (4 marks)

Orlando collected data over 30 days, between 12 pm and 3 pm, on how many ice-creams are

sold, and the average temperature outside.

The graph shows the data along with the regression line.

Number of ice-creams sold

(a)

185
180
175
170
165
160
155
150
145
140
135
130
125
120
115
110
105
100

14
" I/ g
e
-t

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

Temperature (°C)

Show that the gradient of the regression line is approximately 3.33. 1

Question 32 continues on the following page
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Question 32 (continued)

(b) Interpret the value of this gradient in the given context.

(c) Use the graph to predict the number of ice-creams that would be sold if the outside
temperature is 28°C.

(d) The correlation coefficient of the data is » = 0.72 (to 2 decimal places).

Describe the correlation in Orlando’s data set.

End of Question 32
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Question 33 (8 marks)

A table of present values for an annuity of $1 is shown.

Interest rate per period
Period 1% 2% 3% 4% 5% 6%

1 0.9901 | 0.9804 | 0.9709 | 0.9615 | 0.9524 | 0.9434
1.9704 | 1.9416 | 1.9135 | 1.8861 | 1.8594 | 1.8334
2.9410 | 2.8839 | 2.8286 | 2.7751 | 2.7232 | 2.6730
3.9020 | 3.8077 | 3.7171 | 3.6299 | 3.5460 | 3.4651
4.8534 | 4.7135 | 4.5797 | 4.4518 | 4.3295 | 4.2124
5.7955 | 5.6014 | 5.4172 | 5.2421 | 5.0757 | 49173

A (B (W N

(a) Nathan invests $1500 at the end of every year for 3 years, in an annuity paying interest
at 4% per annum, compounding annually.

Use the table to find the present value of Nathan’s annuity.

(b) Nathan calculated the future value of his annuity to be $4682.42. How much interest
did his annuity earn over three years?

Question 33 continues on the following page
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Question 33 (continued)

(c) Spencer thinks that his own investment will earn more interest than Nathan’s, because 3
he is going to invest $720 at the end of every 6 months for 3 years, at a rate of 4% per
annum, compounding 6 monthly.

Is Spencer correct? Justify your answer with suitable working.

(d) Jackson wishes to invest an amount at the end of every year in an annuity paying 5% per 3
annum, compounding annually. He wants a future value of $10 000.

If he invests in the annuity for 6 years, how much must he invest at the end of every year?

End of Question 33
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Question 34 (5 marks)

Brandon’s factory makes soup, which is sold in cans.

Soup mixture is made in a large vat which is in the shape of a trapezoidal prism. Each soup
can is cylindrical. The diagrams show both the vat and one cylindrical can.

NOT TO
<« 28m — > SCALE
-

<—10cm >

2.1m

15w

< 22m —>

How many cans can be filled with soup from one full vat of soup mixture?

End of Booklet D
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Booklet E: Questions 35 — 37 (17 marks)

Question 35 (6 marks)

Corrie took out a loan for $840 000 and Kian took out a loan at the same time for a different

amount. The graph shows the balance of both loans, as they were repaid monthly.

Corrie’s repayment was $4950 per month.
Kian repaid his loan at $4635 per month.

$900,000.00
$800,000.00
$700,000.00
$600,000.00
$500,000.00

$400,000.00

Balance of the loan

$300,000.00
$200,000.00
$100,000.00

$0.00

12 1

24 -

36

48 -
60 1
72 1
84 1
96 -
108 1
120 1
132 1
144 4
156 1
168 1
180 1
192 1
204
216

(@) How much did Kian borrow?

228

240

252

264 -

276

288 1

300 A

Question 35 continues on the following page
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Question 35 (continued)

(c) How much did Kian pay, in total, for his loan?

(d) After 168 months, Corrie paid off the balance of his loan as a lump sum.

How much did he save on the total cost of his loan by doing this?

End of Question 35
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Question 36 (6 marks)

Finn walked around the perimeter of his triangular piece of land. He started at the apple tree (4)
and walked to the beech tree (B) on a bearing of 54°. He then walked 124 metres to the cherry
tree (C), on a bearing of 172°.

He drew a diagram, shown below.

NOT TO
SCALE

(a) Show that ZABC is 62°.

Question 36 continues on the following page
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Question 36 (continued)

(b) What is the area of Finn’s piece of land? Give your answer to the nearest square metre. 4
(c) What is the bearing of the apple tree, 4, from the cherry tree, C? 1
End of Question 36
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Question 37 (5 marks)

The lifespan of ReadyEver batteries is normally distributed with a mean of 940 hours and a
standard deviation of 30 hours.

The table gives the probability that a ReadyEver battery chosen at random will have a z-score

that lies below z for certain values of z.

% .00 .01 .02 .03 .04

1.0 .84134 .84375 .84614 .84849 .85083
1.1 .86433 .86650 .86864 .87076 .87286
1.2 .88493 .88686 .88877 .89065 .89251

(a) What is the probability that a ReadyEver battery will have a z-score below 1.1?

(c) What is the probability that a ReadyEver battery chosen at random will have a lifespan
greater than 976.9 hours?

End of Paper ©
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15 marks
Attempt Questions 1-15
Allow about 25 minutes for this section

Use the multiple-choice answer sheet for questions 1—15

1 Oliver designed a survey in which the following question was asked.

“How many pets do you have?”
What kind of data would the responses be classified as?

A. Categorical, nominal

Categorical, ordinal

B.
@ Numerical, discrete
D.

Numerical, continuous

2 A truck is travelling at 72 km/h. A/ - S ¥ t
How far will it travel in 1 hour 30 minutes? - :} 2 7( l , g
A. 48 km
B. 55.4km = IO g ikm
C. 93.6km

@ 108 km

3 Cat food is sold in four different sized bags.
Which is the best buy?

A, $12.50 for 750 g 5Dj/¢
$22.50for 1.5kg £ b . b .- D/¢
C.

$30.20 for 2 kg b6 -.,?_ /
$43.60 for 3 ke 653 Z /i

4 What is 0.020 356 written in standard form, to 3 significant figures?
A, 2.03x107

B. 2.035x10°

C. 2.036x107






5 Consider the network diagram, and the degrees of each vertex.

DLL P GL

SRVY

What is the ratio of vertices with odd degree, to vertices with even degree?

2:5 2 : 9
B. 3:4
C. 4:3
D. 5:2

6 Which of the following best represents the graph of y =2"?

@ y ¢ y




7

8

9

Mitch rolled a die 50 times and recorded the results in a table, shown below.

Number on die

1

2

3

4

5

6

Relative Frequency

20%

16%

14%

16%

X

22%

How many times did Mitch roll a 57

A5
6
C. 8

D.

12

X:

1-(0 2+

-—
—

S vrolled

Which true bearing is the same as a compass bearing of N40°W ?

A.
B.
C.

040°
050°
220°

320°

Hugo correctly uses two applications of the Trapezoidal Rule to estimate the area of the
shape below.

A.
B.

D.

20 cm

—

10 cm

W &

20 cm

15 cm

300 cm?
450 cm?
600 cm?
900 cm?

15 cm

¢d

NOT TO
SCALE

0.1 2—

p-12 ¥50
6 s

"

[-b +1-Y+
|]-6+ -2

A: b (4erd)

What does Hugo estimate the area of the shape to be?

—
-

IS Czo+ 10 410 + 20
i
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S 4S50 m”



10  The number of books Year 12 girls and boys checked out of the school library in one week,
is shown in the box plots below.

I Girls

-
— — By

2 3 4 5 6

Which one of these statements is true?

A.  The range and the interquartile range for the girls, are the same for the boys.
B.  The lowest extreme and the median for the girls, are the same for the boys.

@ The interquartile range and the lowest extreme for the girls, are the same for the
boys.

D. The 5-number summaries for the girls and the boys are the same.

mx—2

11 Which of the following correctly expresses x as the subject of y= 3 ?
3y+2
A) x=
O m 2 ,j = mx-L
3y
B xX=—"-+2



12 Billy is driving at 80 km/h when he must stop quickly, so he applies the brakes. If his reaction
time is 1.2 seconds and the braking distance is 65 m, what is the stopping distance, to the
nearest metre?

A. 66m Sc(’, = 8D 000 X -2 +65
B. 87m 60)(60

(> 2m = gl-é6...

D. 16lm ‘
= 92 m

-’

13 The pareto chart shows data collected from 200 customers who returned the product they
had ordered, and the reason for returning it.

Reason for Product Return

100 I —— 100%
——
90 90%
——
80 80%
70 A 70%
A
60 - 60%
50 1 / 50%
40 A 40%
30 1 30%
20 A 20%
10 - B 10%
0 T T T T T O%
Wrong Colour Wrong Size Changed mind Damaged Wrong Product

What percentage of customers returned a product because they had changed their mind?

A 8%
20%

C. 40%

D. 86%



14

The table shows activities 4 to £, which must be completed for a project, with any

immediate prerequisite(s) and the duration of each activity.

- Immediate Duration in
Activity .. X
prerequisite(s) minutes
L none 5
M none 5
N L 3
P M 6
0 N, P 4

Which one of the network diagrams below best represents the activity table?

A.
L,5 M, 5
0,4
start finish
N, 3 P, 6
B N, 3
L5 M,5 0,4
start o———o——> finish
P,6
C.
L5 N, 3 0.4
start finish
M, 5 P, 6
D.
L5
N, 3 P,6 0,4
start —>—e—> > efinish
M, 5




15 A golfball is hit from a point X, 6 metres above the ground, to a point Y, 32 metres above
the ground. The golf ball passes its maximum height, before landing at point Y.

The diagram shows the path of the golf ball from point X to point Y.

6mJ

The graph shows the relationship between time, ¢ seconds and the height, # metres, of the
golf ball above the ground.

h

. I‘I =1
-1 0 | 2 3 4 5 6

For how long is the ball in the air, between points X and point Y?

A. 2.8 seconds

@ 4.4 seconds

C. 5.6 seconds
D. 5.8 seconds
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Section I1

85 marks
Attempt Questions 16-37
Allow about 2 hours and 5 minutes for this section

Answer the questions in the spaces provided.
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Booklet A: Questions 16 — 22 (17 marks)

Question 16 (2 marks)

Consider the right-angled triangle, ABC, shown below.

NOT TO
17 em SCALE

N 35°

Find the length of side 45, to 2 decimal places.

—-11 -



Question 17 (2 marks)

Find the area of this sector, to one decimal place.

Question 18 (2 marks)
Toby used his new credit card on May 5" to make a single purchase of $340.

His credit card charges interest at a rate of 0.055% per day, compounding daily. Interest is
charged from the day of purchase (included) to the day ol payment (included).

Toby made no other purchases and paid the balance on the card on 15" June. What was the
balance that Toby paid?

—12 -



Question 19 (2 marks)

Luke models the population, R, of rabbits on his property using the function R = 400(1.3)",
where 7 is the number of years that have passed.

(a) What is the initial population of rabbits? 1

Question 20 (3 marks)

Will discovers that the time it takes to clean all the rooms in the Marada Hotel is inversely
proportional to the number of cleaners he uses. When there are 15 cleaners, it takes 3 hours to
clean all the rooms.

(a) By first finding the constant of proportionality. 4, write an equation for the relationship 2
between time, 7, and the number of cleaners, 7.

(b) How long will it take 7 cleaners to clean all the hotel rooms? Give your answer in hours 1

and minutes. _ q’ S
el




Question 21 (4 marks)

Consider the network below with vertices 4 to 1.

3

(a) Draw a minimum spanning tree on the outline of the network diagram below. 2

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

= 241t3+3 +4+5+3+2

(c) A new edge with a weight of 3 is added, connecting vertices 4 and C. How will this 1
change the total weight of the minimum spanning tree?

— 14—



Question 22 (2 marks)

Sophie is solving two equations simultaneously. She has plotted the first equation on the grid

below.

=

A1 A

Sophie also created the table of values, below, for the second equation.

x -1 0 3
y 4 3 0

(a)  Use the table of values to plot the second equation on the grid above.

(b) What is the solution to the two equations simultaneously?

__________________________________ z=’/ =

End of Booklet A
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Booklet B: Questions 23 — 26 (17 marks)

Question 23 (4 marks)

The stem-and-leaf plot shows the number of house plants owned by each of the students in a 4
study group.

o1 8 9

1 5 6 6 @ 8

2 1 2 \ 2

3 1 9

Are there outliers in this dataset and if so, what are they? Show suitable calculations to justify
your answer(s).
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Question 24 (3 marks)

A zoo has 6 special animal exhibits connected by one-way paths. A network diagram is shown,
with vertices 4, B, C, D, E and F, representing the exhibits. The maximum number of people
who can pass along each path at one time is also shown as the edge weight.

B

Sink

Source

40 F
(@) Draw a minimum cut and use it to determine the maximum flow of this network. 2
X _Ubn. = 20+154+ 15 20
(b) The manager of the zoo wants to increase the flow of people along the paths. She 1

decides she will increase the capacity of the path connecting C to F.

Give a reason why this will not increase the maximum flow of the network.

‘ ‘na OF wmll vt nah
M‘emw\g Wmigs;\hu 3¢
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Question 25 (6 marks)

Lachlan bought a new car, 10 years ago. For the first 5 years, he used the straight line
depreciation method to depreciate the car’s value. He then used the declining balance method.

Graph 1: shows the salvage value ($S) of his car after n years (for the first 5 years).

S

15000

10000 +—

5000 1+—

(a) What was the value of Lachlan’s car when he bought it 10 years ago?

(b) In the first 5 years, by how much did his car depreciate each year?

Question 25 continues on the following page
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Question 25 (continued)

Graph 2: shows the salvage value ($S) of the car for the second 5 years. Some of the values on
the vertical axis are missing.

S
ﬁnooo
§12 000 === =-===3 \
~
5 6 7 é 9 10

(c) What was the rate of depreciation that Lachlan used ilil the second 5 years?
n

(d) What will be the salvage value of the car 12 years after Lachlan bought it, if he
continues to depreciate it using the declining balance method?

T ( I«r)h ---------------------------------------




Question 26 (4 marks)

The table shows the future values of an annuity of $1.

. Interest rate per period
Periods
1.0% 1.5% 2.0% 2.5% 3.0% 3.5% 4.0%

5 5.1010 5.1523 5.2040 5.2563 5.3091 5.3625 5.4163
6 6.1520 6.2296 6.3081 13.387& 6.4684 6.5502 6.6330
7 7.2135 7.3230 7.4343 7.5474 7.6625 7.7794 7.8983
8 8.2857 8.4328 8.5830 8.7361 8.8923 9.0517 9.2142
9 9.3685 9.5593 9.7546 9.9545 10.1591 10.3685 10.5828
10 10.4622 | 10.7027 | 10.9497 | 11.2034 | 11.4639 | 11.7314 | 12.0061

Zac is saving for his dream holiday and needs approximately $18 000. He opens an annuity
account which is paying 2.5% interest per annum.

(@) How much must Zac deposit each year if he wants to have saved $18 000 in 6 years
time?

(b) If Zac decided instead, to invest in an account earning compound interest at 2.5% per
annum, for 6 years, how much would he have to invest in the account, as a lump sum, to

have $18 000 in 6 years time?
[ [+ 1

End of Booklet B
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Booklet C: Questions 27 — 31 (17 marks)

Question 27 (4 marks)

Packets of nuts contain almonds, brazil nuts and cashews in the ratio 7 : 3 : 5. There are
different sizes of packet.

(a) Ina450 gpacket, how many grams of brazil nuts will there be?

_________________________________________________ A B 2 C

(b) In a differently sized packet, there are 140 g of almonds. How many grams of cashews
will be in this packet?

\
\
S
S

o
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Question 28 (2 marks)

Consider the directed network shown, with vertices 4, B, C, D, E, FFand G.

Question 29 (3 marks)

Find the size of ZXVZ . Give your answer to the nearest minute.

i 15 cm
T, NOT TO
13 cm SCALE
23 cm

------------------------------------------------------------------------------------------------------------------------------------------------------




Question 30 (3 marks)

Sydney is 10 hours ahead of Coordinated Universal Time (UTC +10), and Toronto is 4 hours 3
behind Coordinated Universal Time (UTC —4).

Ronan travels from Sydney to Toronto. Iis non-stop flight leaves Sydnev at 1.50 pm on
Friday, local time and arrives in Toronto at 7.41 pm, Toronto time, on the same day.

How long was the flying time?

— 20—



Question 31 (5 marks)

Jasper is undertaking a project, which requires the completion of activities 4 to K. He uses the
network diagram below, which shows these activities and their completion times in minutes.

Start @ 4,5
(a) What is the minimum time it will take Jasper to complete his project? 1
30w
(b) State the critical path for this project. 2"‘

.................................. ACFEG M

(d) Jasper realises that he can complete activity H in 2 minutes, instead of 8. What will be the 1
impact of this on the minimum time it takes for him to complete the project?

End of Booklet C
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Booklet D: Questions 32 — 34 (17 marks)

Question 32 (4 marks)

Orlando collected data over 30 days, between 12 pm and 3 pm, on how many ice-creams are
sold, and the average temperature outside.

The graph shows the data along with the regression line.

185
18%

175
170
165
160
155
150
145

146

135
130
125
120
115
110
105
100

Number of ice-creams sold

~

HH

18 19 20 21 22 23 24 25 26 27 2‘ 29 30 31 32 33 34 35 36 37 38 39 & 41 42

Temperature (°C)

(a) Show that the gradient of the regression line is approximately 3.33.

Question 32 continues on the following page

— 35—



Question 32 (continued)

(b) Interpret the value of this gradient in the given context. « 1

(c) Use the graph to predict the number of ice-creams that would be sold if the outside 1
temperature is 28°C.

(d) The correlation coefficient of the data is » = 0.72 (to 2 decimal places). 1

Describe the correlation in Orlando’s data set.

End of Question 32
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Question 33 (8 marks)

A table of present values for an annuity of $1 is shown.

Interest rate per period

Period 1 0/o 2 0/o 3 0/o 40/0 50/0 60/0
1 0.9901 | 0.9804 | 0.9709 | 0.9615 | 0.9524 | 0.9434
2 1.9704 | 1.9416 | 1.9135 | 1.8861 | 1.8594 | 1.8334
3 | 29410 | 2.8839 | 2.8286 (72.7751 } 2.7232 | 2.6730
4 3.9020 | 3.8077 | 3.7171 | 3.6299 | 3.5460 | 3.4651
5 4.8534 LATTTIS| 4.5797 | 4.4518 | 4.3295 | 4.2124
6 5.7955(| 5.6014 ) 5.4172 | 5.2421(7] 5.0757 { 4.9173
——
(a) Nathan invests 1500 at the end of every year for 3 years, in an annuity paying interest 1

at 4% per annum, compounding annually.

Use the table to find the present value of Nathan’s annuity.

(b) Nathan calculated the future value of his annuity to be $4682.42. How much interest 1
did his annuity earn over three years?

Question 33 continues on the following page
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Question 33 (continued)

(©)

Spencer thinks that his own investment will earn more interest than Nathan’s, because 3
he is going to invest $720 at the end of every 6 months for 3 years, at a rate of 4% per
annum, compounding 6 monthly.

Is Spencer correct? Justify your answer with suitable working.

______ A= XYoo
v - o‘:;;o x 5. 6o0lY

(d) Jackson wishes to invest an amount at the end of every year in an annuity paying 5% per 3

annum, compounding annually. He wants a future value of $10 000.

If he invests in the annuity for 6 years, how much must he invest at the end of every year?

End of Question 33
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Question 34 (5 marks)

Brandon’s factory makes soup, which is sold in cans.

Soup mixture is made in a large vat which is in the shape of a trapezoidal prism. Each soup can
is cylindrical. The diagrams show both the vat and one cylindrical can.

NOT TO
<« 28m — > SCALE

<—10cm >

15w

< 22m —>

How many cans can be filled with soup from one full vat of soup mixture?

= %356 cams

End of Booklet D
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Balance of the loan

Booklet E: Questions 35 — 37 (17 marks)

Question 35 (6 marks)

Corrie took out a loan for $840 000 and Kian took out a loan at the same time for a different

amount. The graph shows the balance of both loans, as they were repaid monthly.

Corrie’s repayment was $4950 per month.

$900,000.00
$800,000.00
$700,000.00
$600,000.00
$500,000.00
$400,000.00

$300,000.00

$200,000.00 A

$100,000.00

$0.00

N A

- NN < O~ 0 O
Kian repaid his loan at $4635 per month.
Mon

(a) How much did Kian borrow?

1009 -
121 -
133
s~ =
7 -
Wale)
181 -
193 -
205 -
7 -
29 A1
241 -
253 -+
265 1
277 A
289 -
<1
313 -

Question 35 continues on the following page
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Question 35 (continued)2qe2w21q

(c) How much did Kian pay, in total, for his loan?

(d) After 168 months, Corrie paid off the balance of his loan as a lump sum.

How much did he save on the total cost of his loan by doing this?

_____________________ cost befor ’300)6473'02
___________________________________________________________________ $14.85000 ...

Cogke....adfp.... ........50.0..000...4-.. ..... 68 x. 49d50.......

End of Question 35
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Question 36 (6 marks)

Finn walked around the perimeter of his triangular piece of land. He started at the apple tree (4)
and walked to the Beech tree (B) on a bearing of 54°. He then walked 124 metres to the cherry

tree (C), on a bearing of 172°.

He drew a diagram, shown below.

NOT TO
SCALE

(a) Show that ZABC is 62°.

Question 36 continues on the following page
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Question 36 (continued)

(b) What is the area of Finn’s piece of land? Give your answer to the nearest square metre. 4

(»]

g d .....)(.../.;.3...x...l.2..%...S..u.'n....%.7.7...8..7.57.:..-.:

End of Question 36
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Question 37 (5 marks)

The lifespan of ReadyEver batteries is normally distributed with a mean of 940 hours and a
standard deviation of 30 hours.

The table gives the probability that a ReadyEver battery chosen at random will have a z-score
that lies below z for certain values of z.

V4 .00 .01 .02 .03 .04
1.0 84134 .84375 84614 .84849 .85083
1.1 (.86433 ’ .86650 .86864 87076 .87286
1.2 .88493 .88686 .88877 .89065) .89251
(a) What is the probability that a ReadyEver battery will have a z-score below 1.1? 1

(b) What is the z-score for a ReadyEver battery which has a lifespan of 976.9 hours? 2
Y — SN x -/u-' _______________________________________________________________________
________________________________________ = qaé'Q"?ﬁ
.. » 2

(c) What is the probability that a ReadyEver battery chosen at random will have a lifespan 2
greater than 976.9 hours?

End of Paper ©
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