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General
Instructions

Reading time - 10 minutes

Working time - 2 hours and 30 minutes

Write using black pen.

Calculators approved by NESA may be used.

A reference sheet is provided at the back of this booklet

For questions in Section I, use the Multiple-Choice answer sheet
provided at the back of this booklet.

For questions in Section II:

O O O O O O

0 Answer the question in the spaces provided.

o Show relevant mathematical reasoning and/or
calculations.

e Extra writing space is provided at the back of this

booklet on pages 36-39. If you use this space,
clearly indicate which question you are answering.

0 Marks may not be awarded for incomplete or
poorly presented solutions or where multiple
solutions are provided.

Total marks: SectionI - 15 marks (pages 2 to 8)

100
e Attempt Questions 1-15
e Allow about 25 minutes for this section.

Section II - 85 marks (pages 9 to 35)
e Attempt Questions 16 - 39
e Allow about 2 hours and 5 minutes for this section.
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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. Which of the following is NOT continuous data?
(A)  The distance travelled during a trip.
(B)  The number of students in a classroom.
(C) The mass of a parcel.

(D)  The height of a tree.

2. A metal rod is manufactured with a minimum allowable length of 24.6 mm and a
maximum allowable length of 25.0 mm. The machine’s upper and lower bounds
for the rod’s length could best be written as:

(A) 24.6mm=+ 0.2mm
(B) 24.8 mm + 0.2 mm
© 24.8 mm + 0.4 mm

(D) 25.0 mm + 0.2 mm

3. Linda earns $980 for one holiday week, which includes 17.5% holiday loading.
Which is the correct expression for one week’s normal pay?

(A) $980—17.5
(B) $980 x 0.825

(C) $980 — (980 x 0.175)

(D) $980 + 1.175
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4, A company is designing a vinyl wrap to cover the curved surface of a cylindrical
drink bottle. The bottle has a diameter of 10 cm and a height of 18 cm.
What is the area of vinyl required to cover the curved surface only (no top or

base)?

(A) 180 cm?
(B) 283 cm?
(C) 565 cm?

(D) 1131 cm?

5. Alex is paid an ordinary hourly rate of $22.40 before tax. From Monday to Friday,
he works 18 hours at the ordinary rate. On Saturday, he works 5 hours paid at
time-and-a-half, and on Sunday he works 4 hours paid at double time.

Alex’s total pay (before tax) for the week is:

(A) $705.60
(B) $750.40
(C) $784.00
(D) $851.20
6. Light travels at a speed of 3.0 X 108 metres per second.
How many kilometres does light travel in 36 hours, correct to 2 significant
figures?

(A) 1.1 x 10 km
(B) 3.2x 10 km
(©) 3.9x 10 km

(D) 3.9 x 10" km
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7. A group of 150 students completed a short Mathematics quiz.
The cumulative frequency graph of their scores are below.
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Which of the following identifies the median and mode of the student’s scores?

(A)
(B)
©
(D)

Median 2 Mode 2

Median 2 Mode 3

Median 3 Mode 2

Median 3 Mode 3

A new law is proposed in NSW and a survey of 1200 people is conducted.

Of the 1200 people surveyed, 672 confirmed that they were in favour of this
proposed law.
Based on this survey, approximately how many of the 1 480 000 voters from this

state are expected to vote in favour of this new law?

(A) 828800
(B) 945 600
(C) 740000
(D) 525500
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10.

On a farm, the ratio of dogs to cows to sheepis 2 : 9 : 14.
If the total number of dogs and cows is 33, how many more sheep than cows are on
this farm?

(A) 9
(B) 15
(© 18
(D) 27

In a household of 5 people, each person uses a 1500W electric kettle for an average of
12 minutes every day.

The cost of electricity is 37.15 cents per kWh when the kettle is being used.

What is the cost of the electricity used by this kettle in 10 weeks?

(A) $37.15
(B) $39.01
(©)  $390.08
(D)  $39000
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11. The graphs of four linear equations are shown below.

y
A

&)
4
3
2

1

Which pair of simultaneous linear equations has the solution (1, 3)?

A)

(B)

©

(D)

y=4—xandy=-2x—-1
y=2x+1andy=%x—3
y=2x+1landy=4—x

y=%x—3andy=—2x+1
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12. The graph shows the value of three different annuities over time.

3000 ' ' ' ' ' —eo— Anmnuity 1

==~ Annmuity 2
2500 -
- ¢ = Annuity 3

2000 +

1500+

1000

-

Value of investment ($)

500

Number of terms

Which of the following statements gives a plausible explanation for the different
values after seven terms?

(A)  Annuity 2 and Annuity 3 have higher interest rates than Annuity 1.
(B)  Annuity 2 and Annuity 3 have a lower initial value than Annuity 1.
(©)  Annuity 1 and Annuity 2 have shorter interest terms than Annuity 3.

(D)  Annuity 1 and Annuity 2 have higher regular deposits than Annuity 3.

13. A $15 000 commercial oven was purchased for a school’s hospitality kitchen.
After 3 years, its value is $10 935. The oven depreciates using the declining
balance method.

What is the annual rate of depreciation, correct to the nearest whole percentage?

A) 8%

(B) 10%
C©) 12%
(D) 15%
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14.

15.

B boxes of nails in a factory were inspected and found to be normally distributed
with a mean of r nails.

The probability that a box had between r + k and r + 2k nails was 9%.

The probability that a box had between r — 2k and r + 2k nails was 54%.

Given that 5508 boxes were inspected to have more than r — k nails, how many
boxes inspected had more than r + k nails?

(A) 2430
(B) 2592
(©) 2673
(D) 3321

The vertices of 0, 4 and B of an equilateral triangle represent three bus stops.
The bearing of A from O is 330°.
Which of the following could be the bearing of B from A?

(A) 030
(B) 060°
€ 210
(D) 270°

END OF SECTION I
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Section II

85 marks

Attempt questions 16 - 39

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

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

Questions 16 (2 marks) Marks

Kayne and Aria leave from the same location at the same time and jog in the same
direction. If Kayne jogs at an average speed of 10 km/h and Aria at 7 km/h,
calculate how far Aria is behind Kayne after 40 minutes.

2
Questions 17 (3 marks)
Solve the following equation:
4x —7 + 2 9 —-3x 3
6 B 4

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

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

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

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

...................................................................................................
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Questions 18 (2 marks) Marks
The mass in grams of eight Granny Smith apples picked off a tree are shown.

161 179 183 186 189 193 197 207

Would the mass of the lightest apple be considered to be an outlier? 2
Justify your answer with calculations.

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

Questions 19 (2 marks)
Emily looked at her receipt for groceries from the supermarket and noted that she

had paid GST of 10% on some items she bought, and no GST on other items.

Emily paid a total of $35.33 for her groceries including GST.

The only item she bought that was GST-free was a bunch of grapes for $7.94.

The items she bought that included GST were chocolate for $9.00, a frozen pizza

for $7.50 and some cat litter.

What was the total amount of GST that Emily paid? 2

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

...................................................................................................
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Questions 20 (2 marks) Marks

A company has decided to distribute $63 million of its profits as dividends.

The company has issued 210 million shares, and each share is valued at $174.62. 2
Calculate the dividend yield (as a percentage) of each share to the nearest 2

decimal places.

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

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

Questions 21 (3 marks)

Susan travels from city P (UTC - 7) to city Q (UTC - 3).

The flight between these two cities took 6 hours.

The flight arrived at city Q at 3:30 a.m. local time on Thursday the 4t of October.
On what day and what time did Susan’s flight leave city P for this journey?

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

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

11
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Questions 22 (4 marks)

Jenny weighs 74 kg. She ate 143 g of trout and 48 g of noodles.
The labels on these products indicate that the trout has 220 k] of energy in a
55 g serve, and the noodles has 1020 kJ in a 120 g serve.

(a)  Calculate the number of k] in her trout and noodles.

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

(b) The table below contains information indicating the number of kilocalories
used each minute in a variety of exercises for different body masses.

Activity S56kg | 62kg | 74kg
1 kilocalorie is
Volleyball 2.8 3.2 3.7 equivalent to
Dancing 75 95 10.0 4.184 kiloioules
Tennis 6.1 7.8 8.1

For how many minutes must Jenny play tennis in order to use all the energy in
the trout and the noodles? (Answer to the nearest minute.)

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

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

Marks

23
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Questions 23 (5 marks) Marks

In a game, Joe has three attempts to roll two dice, each with faces numbered 1 to 6.
In any attempt she will:

- WIN A PRIZE if the sum of the topmost faces is at least 8.

- TRY AGAIN if the sum of the topmost facesis 5, 6 or 7.

- LOSE if the sum of the topmost faces is 4 or less.

If Joe wins a prize, or loses, the game is over.

(a) Complete the table, using W for win, T for try again and L for lose. 2
1st die
1 2 3 4 5 6
1
2nd 2
die 3
4
5
6
(b) Fillin the probabilities in the probability tree below. 1
15t Attempt 204 Attempt 3rd Attempt
WIN /WIN /WIN
< TRY AGAIN —<TRY AGAIN iTRY AGAIN
LOSE LOSE LOSE
(c) Whatis the probability that Joe wins a prize in this game? 2

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

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

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

.............................................................................................
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Questions 24 (3 marks) Marks

A new laptop is purchased for $2450 using a credit card.

The credit card has an interest-free period of 55 days from and including the date
of purchase. After this period ends, interest is charged on the purchase made,
compounding daily at a rate of 15.4% per annum, from and including the day
following the interest-free period.

The full payment for the laptop is made on the 90th day from the date of purchase.
There were no other purchases on this credit card.

What was the total interest charged when the account was paid in full?

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

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

14
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Questions 25 (3 marks) Marks

A shopkeeper notes how much money, $4, customers have spent in the store and
how many minutes, t, it took them to decide what they wanted to buy.
The diagram shows the dataset and a line of best fit.

40
T~
~— \
& 30
= \
5 AN
2 20
2 -
= I
S 10
E A
T
0
0 2 4 6 8
Time (¢ minutes)
(a) Find the equation of the line of best fit. 2
(b) Suppose another customer spent $20 after taking 7 minutes to decide what 1
they wanted to buy. A new line of best fit is created to account for this extra
customer.

Describe how the gradient of the line of best fit would change from the
answer found in part (a).

.............................................................................................
.............................................................................................
.............................................................................................
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Questions 26 (3 marks)

Buntings can be made from indiviudal flags held together with string,
as shown below.

The diagram below shows five identical flags on a 1 metre length of string.
There is a 1 cm gap between each flag and 8 cm at each end of the string to tie the
bunting on display.

8 cm 1 cm l cm 1 cm 1 cm 8 cm

— — — — — —
The material for one flag consists of two shapes, a rectangle and an equilateral
triangle. The diagram below shows the shape and dimension of one flag.

16 cm

1 i } Joem

Diagram
not to scale

(a) Determine whether or not it is suitable to have six identical flags on the
1 metre length of string. Justify your statement with relevant calculations.

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

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

16



St George Girls High School
Year 12 - Mathematics Standard 2 - 2026 Trial HSC Examination

Questions 26 (continued)

(b) Calculate the area of one flag to the nearest 2 decimal places.

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

17
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Questions 27 (5 marks) Marks

After a ball is thrown off a building, the height of the ball can be modelled by the

equation below.
h=at*>+4t+c

t is time in seconds after the ball is thrown off the building, and h is the height of

the ball above the ground in metres.
The graph shows the height of the ball above the ground after t seconds.
Two points are also shown on the graph.

(a) Only a part of the graph applies to this model. Find all values of t that are not 2
suitable to use with this model and explain why these values are not suitable.

.............................................................................................
.............................................................................................
.............................................................................................
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Questions 27 (continued) Marks
(b) Using the information provided, find the values of a and c. 3

Hence or otherwise, find the height of the ball when t = 2.75 seconds.

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

.............................................................................................
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Questions 28 (4 marks)

The network shown in the table below gives the cost of flights between four
airports. For example, the cost between Sydney and Coff Harbour is $205.

City Sydney (S) Coff Harbour (C) Orange (O) Melbourne (M)
(S) - $205 $231 $174

(©) $205 - - $593

(0) $231 - - $499
M) $174 $593 $499 -

(a) Using the vertices given, draw a weighted network diagram to represent the
information shown in the table.

20

Marks
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Questions 28 (continued) Marks

(b) A passenger had to fly from Orange to Coffs Harbour in an emergency. 2
They intended to take the cheapest route, but when they went to book the
flights they found that all the Orange to Sydney services had been
cancelled for the day.
They booked the cheapest route that did NOT include a flight from Orange
to Sydney.
What was the percentage increase in the cost of their flights due to the
cancelled services? Answer as a percentage correct to 1 decimal place.

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

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

21
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Questions 29 (3 marks) Marks

In the diagram below, AB is a road running in the south-east direction, C is an
observatory on a bearing of 205° from A4, and BC = 30 km.

A man travels along the road from B to A. After walking 20 km to D, he is 21 km
from C.

Calculate how far the man is from A. Give your answer correct to the nearest 3
kilometre.
N
Not to
scale
A
D
20 km
21 km
C B
30 km

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

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

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

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

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

...................................................................................................
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Questions 30 (3 marks)

A set of bivariate data was collected by recording the marks students received in a
Music quiz, M, and an Economics quiz, E. In each quiz students gained either

0 marks or 1 mark for each question. The graph shows a scatterplot of these
measurements.

Ej
10

i 2 3 4 5 6 7 M

places.

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

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

(b) Identify the direction and strength of the linear association between M and E.

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

(c) Another student was absent for the Economics quiz but achieved 10 marks in
the Music quiz.
By creating a line of best fit or otherwise, explain why the student’s
Economics mark could not be estimated using the association between M
and E for the other students.

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

Marks
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Questions 31 (3 marks) Marks

A flu virus spreads in a little town on an island.

The number of people N infected D days after the virus started to spread can be
modelled by the equation N = KaP, where K and a are constants.

The graph shows the number of people N infected after D days.

.NJ\

500

(0,4) ﬁ,@ . \
5

Using the information shown on the graph, find the number of people infected after 3
10 days.

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

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

...................................................................................................
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Questions 32 (4 marks)

The Australian income tax table for the 1999 - 2000 financial year is shown.

Taxable income |Tax on this income

0 -$5400 Nil

$5401-$20 700 |20 cents for each $1 over $5400

$20 701-$38 000 | $3060 plus 34 cents for each $1 over $20 700
$38 001-$50 000 | $8942 plus 43 cents for each $1 over $38 000
$50 001 and over | $14 102 plus 47 cents for each $1 over $50 000

Australia uses a progressive tax system in which the amount of tax an individual
pays depends on their taxable income.
Leanne pays $4216 in income tax under Australia’s progressive tax system.

(a) Determine Leanne's total taxable income under the progressive tax system.

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

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

(b) If this system were replaced by a 15% flat rate tax system, individuals would
be taxed at a rate of 15% regardless of their income. Calculate the amount of
income tax Leanne would pay under the 15% flat rate system.

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

(c) Hence, determine whether Leanne would save money under the flat rate
system and by how much.

Marks
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Questions 33 (4 marks)

The table shows the number of hours that 12 students spent studying in the week
leading up to a test and the score that each student achieved.

Hours spent

. 1 2 2 3 3 4 | 4 5 S 6 7 8
studying

Score 52 | 55| 58 61 | 63 | 67 65| 72|70 | 78 | 82 | 88

(a) Find the equation of the least-squares regression line. Give answers to 2
decimal places.

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

(b) Interpret the y - intercept of the least-squares regression line found in part (a)
in the context of the dataset and explain the limitations of using this value.

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

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

Marks



St George Girls High School
Year 12 - Mathematics Standard 2 - 2026 Trial HSC Examination

Questions 34 (4 marks) Marks

The diagram shows a slide in a fun park. The slide has a curved surface on the top
and a uniform cross-sectional area in the front as shown.
Also, its left side and its base are rectangular faces.

9.6m

(a) Use three applications of the trapezoidal rule to find an approximate area for the 2
cross section.

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

(b)  Ifthe curved area on the top is 169.68 m? and the total surface area of the slide 2
(including the base) is 537.36 m?, what is an approximate value of the width W?

.................................................................................................
.................................................................................................
.................................................................................................
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Questions 35 (4 marks) Marks

Peter placed 15 identical small spherical marbles each of radius 2 cm in a large
hemispherical bowl of radius R.

The volume of the empty space in the bowl is 992 = cm3. 4
What is the radius R of the hemispherical bowl?

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

.......................................................................................................
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Questions 36 (5 marks) Marks

Water is to be pumped through a field, from the source at A to the sink at E,

using a series of pipes from pumping station locations, labelled A to G.

The network diagram below shows the maximum flow rate through each of these
pipes, measured in thousands of litres per hour.

1
(b) Calculate the maximum flow of this network. 2
(c)  The owners of this field want to increase the flow of water through one of the 2

pipes in order to increase the maximum flow of this network.

Which pipe should they choose, and what is the minimum amount by which its
flow should be increased in order to maximise the amount of water flowing
through this network?

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

29
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Questions 37 (5 marks)

The activity table shows the tasks required to complete a construction project.

Activity C is delayed by two days.
Determine the new critical path to describe how this delay affects the project’s

completion time.

Construct a network diagram to support your answer.

Activity Prerequisite/s | Duration (days)
A - 4
B A 6
C A 5
D B, C 3
E C 4
F D, E 2

30
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Explanation:

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

31
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Questions 38 (5 marks) Marks

The table below shows the percentage of scores which lie between z =0 and z = q,
where a is a positive value, for a normal distribution. Symmetry properties of the
distribution can be used to determine other percentages.

J

=

0 a
Z-Score Percentage Z-Score Percentage Z-score Percentage
0.0 0.00 1.0 34.13 2.0 47.72
0.1 3.98 1.1 36.43 2.1 48.21
0.2 7.93 1.2 38.49 2.2 48.61
0.3 11.79 1.3 40.32 2.3 48.93
0.4 15.54 1.4 41.92 2.4 49.18
0.5 19.15 1.5 43.32 2.5 49.38
0.6 22.57 1.6 44.52 2.6 49.53
0.7 25.80 1.7 45.54 2.7 49.65
0.8 28.81 1.8 46.41 2.8 49.74
0.9 31.59 1.9 47.13 2.9 49.81

The ages (in years) of the members of the Martin Bay Tennis Club are normally
distributed with a mean of 32 and a standard deviation of 16.0.

(a) Convertan age of 48 to a z-score. 1

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

(b) What percentage of the members are aged less than 48? 1
Answer as a whole percentage.

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

.................................................................................................
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Questions 38 (continued) Marks
(c) Ifthere are 60 members of the club, how many of them are aged between 8 and 3
407

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

33
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Questions 39 (4 marks)

The tables below show the future values and present values of annuities of $1

for a variety of periods and interest rates. Contributions are made at the end of

each period.

Future Value of an Annuity of $1.00

Vears Interest Rate Per Annum
5% 6% 7% 8% 9% 10% 119% 12%
6 6.802| 6.975| 7.153| 7.336| 7.523| 7.716| 7.913| 8.115
7 8.142| 8.394| 8.654| 8923 | 9.200| 9.487| 9.783| 10.089
8 9.549 | 9.897 | 10.260 | 10.637 | 11.028 | 11.436 | 11.859 | 12.300
9 11.027 | 11.491 | 11.978 | 12.488 | 13.021 | 13.579 | 14.164 | 14.776
10 |12.578|13.181 | 13.816 | 14.487 | 15.193 | 15,937 | 16.722 | 17.549
11 | 14.207 | 14.972 | 15.784 | 16.645 | 17.560 | 18,531 | 19.561 | 20.655
12 | 15.917|16.870 | 17.888 | 18.977 | 20.141 | 21.384 | 22.713 | 24.133
Present Value of an Annuity of $1.00
Months Interest Rate Per Month
0.29% 0.3% 0.4%, 0.5% 0.6% 0.7% 0.8% 0.99%
8 7.928 7.893 7.858 7.823 7.788 | 7.754 | 7.720| 7.685
9 8.911 8.866 8.823 8.779 8.736 | 8.693| 8.650| 8.608
10 9.891 9.837 9.783 9.730 9.678 | 9.626| 9.574| 9.522
11 10.869 | 10.805| 10.741| 10.677| 10.614 | 10.552 | 10.490| 10.428
12 11.845| 11.769| 11.694| 11.619| 11.545|11.471 | 11.399| 11.327
13 12.820| 12.731| 12.643| 12556| 12.470|12.385| 12.300| 12.217
14 13.792 | 13.690| 13.589| 13.489| 13.390|13.292 | 13.195| 13.099

Jane invested $3500 at the end of each year for 12 years into an annuity with an
interest rate of 9% per annum. After 5 years, she decided to invest in an
additional annuity at 6% per annum, making equal annual contributions at the
end of each year for the next 7 years. She wants the total value of both annuities

after 12 years to be $100 000.

To fund the annual contributions to the second annuity, Jane borrows each
contribution amount at an interest rate of 6% per annum and repays it in 12
equal monthly instalments over the following year.

Calculate the amount Jane must pay back each month for the contributions to
the additional annuity.

34
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uestions 39 (continued)

End of Examination
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.
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Section II extra writing space

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



St George Girls High School
Year 12 - Mathematics Standard 2 - 2026 Trial HSC Examination

Section II extra writing space

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

o Answer the question in the spaces provided.

o Show relevant mathematical reasoning and/or
calculations.

o Extra writing space is provided at the back of this

booklet on pages 36-39. If you use this space,
clearly indicate which question you are answering.

o Marks may not be awarded for incomplete or
poorly presented solutions or where multiple
solutions are provided.

Total marks: SectionI- 15 marks (pages 2 to 8)

100
e Attempt Questions 1-15

e Allow about 25 minutes for this section.

Section Il - 85 marks (pages 9 to 35)
e Attempt Questions 16 - 39
e Allow about 2 hours and 5 minutes for this section.



Student Number: Tl al 202

Teacher: STANDARD 2

Section I
Mathematics Standard 2

2026 HSC Trial Examination

Multiple-choice Answer Sheet - 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

AO 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@® Bx cCO DO

If you change your mind and have crossed out what you consider to be the correct answer,
then indicate this by writing the word correct and drawing an arrow as follows:

correct

g
A & B O DO

1. A O B @ C O D O
2. A O B @ C O D O
3. A O B O C O D @
4, A O B O C @ D O
5 A O B @ C O D O
6. A O B O C @) D O
7. A @ B O C O D O
8. A © B O C O D O
99 A O B @ C O D O
10. A O B & C O D O
11. A O B O C @ D O
12. A O B O C O D @
13. A O B © C O D O
14. A O B @ C O D O
15. A O B O C @ D O
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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. Which of the following is NOT continuous data?
— ~— > Mmeg3f ed

(A)  The distance travelled during a trip.

( (B) /‘ The number of students in a classroom.
(C) The mass of a parcel.

(D)  The height of a tree.

Z, A metal rod is manufactured with a minimum allowable length of 24.6 mm and a
maximum allowable length of 25.0 mm. The machine’s upper and lower bounds

for the rod’s length could best be written as:
AS. .0 — .24wa

(A) 24.6 mm + 0.2 mm 2
= O F
, 2T
@) ) 24.8mm =+ 0.2 mm e,
.\___/’f 0'2
b+ -2\ 25-°
C) 24.8mm * 0.4 mm _ \l 24
© Mo | T a0
‘ \
(D) 25.0mm * 0.2 mm
3 Linda earns $980 for one holiday week, which includes 17.5% holiday loading.
Which is the correct expression for one week’s normal pay?
loo + V'7-S
(A) $980-175 |© /
o 1177 - 'S 2
(B) $980 x 0.825 = 1 118
(C) $980 — (980 x 0.175) éﬁ q 5o
A week = —m
(D) '$980 + 1.175 |- 17165
.,_“/' 524 .042553> L
2 \7-5% of 2normsl PSY = ° &=
/ i ﬂj?i?_- xXto<

[oo’/ "
7 ni1->»
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4. A company is designing a vinyl wrap to cover the curved surface of a cylindrical
drink bottle. The bottle has a diameter of 10 cm and a height of 18 cm.
What is the area of vinyl required to cover the curved surface only (no top or

base)? el SN
——=

(A) 180 cm? | i o SONE s

(B) 283 cm? “¥—/A
A =T N

((© ) 565 cm? ZoTTX S¥IB l

- = 565 48617

2
(D) 1131 cm = g5 >
5. Alex is paid an ordinary hourly rate of $22.40 before tax. From Monday to Friday,

he works 18 hours at the ordinary rate. On Saturday, he works 5 hours paid at
time-and-a-half, and on Sunday he works 4 hours paid at double time.
Alex’s total pay (before tax) for the week is:

- ' {
joal p= d :
(A) $705.60 o $&2/40+ x|l 1S XP ll—é}o' |
: = 1B X 4 4 X2 X_:?Q_D_—“:'o
i@) ) $750.40 , '
bt = $7go- 40
(C) $784.00
(D) $851.20
6. Light travels at a speed of 3.0 x 108 metres per second.

How many kilometres does light travel in 36 hours, correct to 2 significant
) . , o> S
figures? bhows = b XGO Xbo sScoo

}
= SConotS
(A) 1.1x 10 km 129 e

(B) 3.2x10%km 30 X10% x 129 oo
§ o i S
((©) ) 3.9x101°km = 3:5885 X0~
N o=
(D) 3.9x 10" km - (o
- R385 X o
= 3.9 xX\o

3
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7. A group of 150 students completed a short Mathematics quiz.
The cumulative frequency graph of their scores are below.

A
150

150 = 75 10
— 3 130
120
110
100
90
80
70
60
50
40 b af
28: Pe 3o || 120 Hyo =3 L& VY’CO:‘QA
10
0

cumulative frequency
(number of students)

quiz score

Which of the following identifies the median and mode of the student’s scores?

(A) ) Median 2 Mode 2

N

(B) Median 2 Mode 3

= ol
(C) Median 3 Mode 2

(D) Median 3 Mode 3

8. A new law is proposed in NSW and a survey of 1200 people is conducted.
Of the 1200 people surveyed, 672 confirmed that they were in favour of this
proposed law.
Based on this survey, approximately how many of the 1 480 000 voters from this
state are expected to vote in favour of this new law?

7 L2 = X
(@) 828800 oo | 450 0o

S

(C) 740000 . =S
= £2% S0
(D) 525500

. nocle
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10.

P & 3
On a farm, the ratio of dogs to cows to sheepis 2 : 9 : 14.
If the total number of dogs and cows is 33, how many more sheep than cows are on

this farm? 45 =) P s

A) 9 2> =2

» 1
@2/ 15 ,DOA.S = c')-XS :(p
(© 18 totds, = QX3 =a7
(D) 27 Sheep = H XS =42

Aa~=07 = 1
In a household of 5 people, each person uses a 1500W electric kettle for an average of

12 minutes every day.
The cost of electricity is 37.15 cents per kWh when the kettle is being used.
What is the cost of the electricity used by this kettle in 10 weeks?

(A) $37.15 Cos—+
= 12 x Ixlo X ISee X 3715 x5
N
(€ $390.08 o o
= éﬁ - OO0 ‘) b
(D) $39000 \
= %390
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11. The graphs of four linear equations are shown below.
y = e+ |
A 0= S
5 ' ==
4 oA =2 A
5
2
1 -
ol )‘X'> M—t MX»*—AF
5 -4 -3 -2 - 2 4 Qo
= —
-2 LA — DC,-*:*‘#"
R
-4
-5

Which pair of simultaneous linear equations has the solution (1, 3)?

A

(B
/.
(© )

(D)

y=4—xandy=-2x-1
y=2x+1andy=%x—3
y=2x+landy=4—x

y=%x—3andy:—2x+1
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12. The graph shows the value of three different annuities over time.
3000 ! I ! I ! 1 ! —_—— A]lnuity 1
--%-- Annuity 2
2500+ - )
& — 4 — Annuity 3
= 2000+ -
g | Not (<)
S 1500+ | Tredata points £
'E x,—"')r alt 3 annul Res
§ 1000 ___,x—"" - —T | are rc corded a4t
G R VO Lo, X e cxackh Same whele
7| e T¥=T ! Numb e (At vals :
5/% " (oo b o 7).
all > “ | This =hows Aot all
i > el B T S S R S B v
W e V& e e
;/\ yo\e& Number ofterms exact same ’h/f@;\/\b and
PRT, at melim e ecinim
\/\\’\-\ \‘C"{C{'C’\ eS in éf—; 7!;4/\5%1 }Cy;mmo-“-r_ e -the -
Which of the following statements gives a plausible explanation for the dlfferent r,‘fj"gro{"”
values after seven terms? or WgheraepSiy '
Tk pesgitnf 3.4 B wael bigeo= irchemateat Soathesy s
Arew faste and b high<— than anmuity1l
(A) Anm&g\y 2 and Annulty 3 have hlgher interest rates than Annuity 1. <
M | owe~
(B)  Annuity 2 and Annuity 3 have a lower initial value than Annuity 1
al 3 annuites’ beqi~ at e xsctly FSo° oF O J S,
(C)  Annuity 1 and Annuity 2 have sho«er interest terms than zlglnulty 3. X
B " SRS = S 'Lﬁ:ﬁéx?gqﬁﬂum o o—‘:‘(‘/”"s‘
@ Annuity 1 and Annulty 2 have hlgher reﬁular deposits than Annui 3 v
\.J P\ﬁhq— reqular 2‘05“?5 faste jner
1 the ‘P*‘t valud of i~rvestment wv’ Here .
13. A $15 000 commercial oven was purchased for a school’s hospitality kitchen.

After 3 years, its value is $10 935. The oven depreciates using the declining_

balance method. S=Vo (1=
What is the annual rate of depreciatlon, correct to the nearest whole percentage?
10935 = ISs°o°° (1-r)3
(A) 8% o.1729 = (=)
7 3——— .
((®)) 10% [0729 = |-
W 5
© 12% r= | —=Jeo729
= >« |
(D) 15% = -
= e /o
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14. B boxes of nails in a factory were inspected and found to be normally distributed
with a mean of r nails.
The probability that a box had between r + k and r + 2k nails was 9%.
The probability that a box had between r — 2k and r + 2k nails was 54%.
Given that 5508 boxes were inspected to have more than r — k nails, how many
boxes inspected had more thanr + k nails? <4 7

3 v ,;.;M.x -4 ‘ ;5 S( X ‘>

A) 2430 1T gl

/ } _[ =53 ¢
Q\ FB)/ 2592 N N - o P ;-bl—k L

© 2673 x4y + A4ad =687

°/ of bexes = 585°&
6& 7/
(D) 3321 2 y o/ VY u = SSoX
Vr1s46 = 3% s T 63
=2 X =
= 25992
15. The vertices of 0, A and B of an equilateral triangle represent three bus stops.
The bearing of A from O is 330°. N
Which of the following could be the bearing of/ from A?
c N 1o+ 30°
(A) 030 e ey R )
A mb«‘ o TAN\O

(B) 060" Al B\ N
’/7"”7 o / ‘ \ 4~
(EC?/ 210 // \351

- f o ¢Y\\ ;(
(D) 2700 /(.;c; o\
B f4 T s ,,_k.-tj;,—, =

END OF SECTION I
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Section II

85 marks

Attempt questions 16 - 39

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

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

Questions 16 (2 marks) Marks

Kayne and Aria leave from the same location at the same time and jog in the same
direction. If Kayne jogs at an average speed of 10 km/h and Aria at 7 km/h,

calculate how far Aria is behind Kayne after 40 minutes. D=>5XT >
Kq_ﬁncg Adistance. — Arias distarce
= X a8 = == N X O
............................ T Dl
........... I
LD 5 = s B
B T
Questions 17 (3 marks)
Solve the following equation:
o’ 4x — 7 x> 9_3y % s 3
L £ X + 2 = 7 s A (l"} must «vt
6 4 (J’((AC'
’ - muf““‘r
\ . / = ] fars
i s DI (A7) H24 S SIS “dep
SA— |4 tad = Q7 —9C (U
7. = 177
........................................................... > CSPu SUURRRRRRONN ) IO
(Hetnod) 6<%+ 2§ 4§ oL 15
........................ LS A T s win o wiseinin o wie o 3aet s ave s winpemeie o (e5e STHN SIS § 614 D108 ATE B INE IR § W08 5 BN E B § E06 8 6 6E
af at QY

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

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

...................................................................................................
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Questions 18 (2 marks) Marks
The mass in grams of eight Granny Smith apples picked off a tree are shown.
.\
< 179 183 186 | 189 \';9_3:“ 197 207
Would the mass of the lightest apple be considered to be an outlier? 2
Justify your answer with calculations.
&\‘ = ‘,7“—14\’\85 =1%\ &‘3 \ﬁé 4.16‘(‘) = 195
........................ S RSEIEIR IR TR P T e PP PRPPPPPPRPPOI PR
TR = Gz —64 | A ocutlie 1s below .
= |4 5 ~Ix| fy=15 x 18& .
=\~ ) = 18] —I'5x W
= lbo
lbt > 16O
............................................... |l iBpet anoullis (D
ﬂ@/\(ﬁ’al‘() \JQ“ d{)“('/

Questions 19 (2 marks)
Emily looked at her receipt for groceries

from the supermarket and noted that she

had paid GST of 10% on some items she bought, and no GST on other items.

Emily paid a total of $35.33 for her groce

ries including GST.

The only item she bought that was GST-free was a bunch of grapes for $7.94.
The items she bought that included GST were chocolate for $9.00, a frozen pizza

for $7.50 and some cat litter.

What was the total amount of GST that Emily paid?

i
$35-32 — Lb7 ‘?



St George Girls High School
Year 12 - Mathematics Standard 2 - 2026 Trial HSC Examination

Questions 20 (2 marks) Marks
A company has decided to distribute $63 million of its profits as dividends.
The company has issued 210 million shares, and each share is valued at $174.62. 3
Calculate the dividend yield (as a percentage) of each share to the nearest 2 (e~ ac9
decimal places. ( AN
, f \ - . bl O0OC o= s anle (.‘n ‘
........... MMCOLO”C$“QO“;WWMWL1 t:‘\‘o‘f;?mf*",*
" sC /
.......................................................... et S-S ) TR 257
..... Pividen yigd = _dividend porshac o $o30 . ieo
Share price- §x7+-‘°l
................................................................................ L2018 16 26 X
= o/
O ..... ?“.7.,4’4. @
Questions 21 (3 marks)
Susan travels from city P (UTC - 7) to city Q (UTC - 3).
The flight between these two cities took 6 hours.
The flight arrived at city Q at 3:30 a.m. local time on Thursday the 4t of October. g
On what day and what time did Susan’s flight leave city P for this journey?
P o. 3209 Thursctay 41 oct .
........................ Bom e i ei T e ST TN e e sl s s 6 § S a8 e B o e o sere @ ek e
-7 .,5 o
Tims. ditfsr=nes = A hows @
.............. FiS it heurs loehind @ -
= 350 @m  Thys 4™ ok — A s l \,\M
------------------ ;cn.ou.c-o-uut---u-t---o------l---ool-.'-Io.-.n-uou..t-co--o"..-n---.-on---o 1/ J
.................. T llidopm  wed 3cd ot AL
Pis west of & benind Roe
Lenves CidyP= |-2o0ppn Wed 3rd Ol — Ghes
.................... i 0 o 8 S0 R .50 PR 5 558 S e Sy o wis e i 3w 0 A 3 s 4 o e
v 1
= 5-3%0p,y, Wed 3rd ocxt
{ £ .
2 St e B Lt St B L UL doeat = O ot 0 et — Y SR 1,
................... S R ST B, s itk e i e e B
o ke . OO /[ » 1 xt ISt P
= 1° 20 . OC & le- il |
CJ.“ g ) ) > ) Oct [ u?w’yg:,,y, ot qoveprm WA
=\ 30 weda Sa VF : yrel oct B-Hme
sl P ' .
‘K < ‘4 O, > anCac g 11
: 213 2° e, 1 tart-
- 5 = L S83e ‘D”” e e Clo rc“"‘”\:

. o )
s oCa \ N »w &Y ' .
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Questions 22 (4 marks)

Jenny weighs 74 kg. She ate 143 g of trout and 48 g of noodles.
The labels on these products indicate that the trout has 220 k] of energy in a
55 g serve, and the noodles has 1020 k] in a 120 g serve.
(a) Calculate the number of k] in her trout and noodles.
Numbo< «/’ou# arad needles

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

R o = o R R R R RS v~ U RO R AU R UL R A R S S R
.............................................................................................

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

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

(b)

The table below contains information indicating the number of kilocalories
used each minute in a variety of exercises for different body masses.

Activity

56 kg

62 kg

74 kg

Volleyball

2.8

3.2

5.4

1 kilocalorie is
equivalent to

Dancing

7.5

9.5

10.0

4.184 kilojoules

Tennis

6.1

7.8

For how many minutes must Jenny play tennis in order to use all the energy in
the trout and the noodles? (Answer to the nearest minute.)

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

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

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

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

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

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

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

Marks
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Questions 23 (5 marks) Marks

In a game, Joe has three attempts to roll two dice, each with faces numbered 1 to 6.
In any attempt she will:

- WIN A PRIZE if the sum of the topmost faces is at least 8.

- TRY AGAIN if the sum of the topmost faces is 5, 6 or 7.

- LOSE if the sum of the topmost faces is 4 or less.

If Joe wins a prize, or loses, the game is over.

(a) Complete the table, using W for win, T for try again and L for lose. 2
1st die
112 ]3] 4] 5] 6 generally
1 Lbr E. ‘-\-— - Y _TT we \l done
2 | 2 B k|| T T W
do |3 T | F[ w7 [wWw| nl==bxs
{ ! ==
* Il o T W | W e 3k
5 & | T W /| W|w
6 |v | W | w | W[ W| W
(b) Fill in the probabilities in the probability tree below. 1
15t Attempt 2nd Attempt 3rd Attempt (
win [\ |5 WIN | LS. '%’/,,, wIN | LS %
2|12 / Rk =24
TRY AGAIN | |S | T TRY AGAIN | |= |[$Z—TRY AGAIN |\3/| £
— R /&_5 ‘)/
2&.‘ Rls ' &
ose [L | L LOSE[ L LOSE| ©/
(3 (’? = }a‘ /Db }0
(c) Whatis the probability that Joe wins a prize in this gams? 2
N ;
P(w) + P(Tw) + PLTTwW)
=12 4+ IS y1= 4+ 12 X2 xS _
T3k 2 T30 S 3L
...... —~\5w—,2,'%/:,,2—§
......... ,‘.r.:;L.D..............\-:4‘4,....-............l.".72.3...............................
........ O 0 IR ey e
= 45 = LbraLg7407 Y ()
................ ‘,72&4, S

KU’)) (('> st c(ul;j Ca ‘i} ht 4 C‘(ﬂ (EKBA [Hft’ < fQ/.{’{gp L’\) {'F{/Z

pzobahnl?j did a0 C'h@g( af  €nd zlﬂe"\(’}ig'
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Questions 24 (3 marks) Marks

A new laptop is purchased for $2450 using a credit card.

The credit card has an interest-free period of 55 days from and including the date
of purchase. After this period ends, interest is charged on the purchase made,
compounding daily at a rate of 15.4% per annum, from and including the day
following the interest-free period.

The full payment for the laptop is made on the 90th day from the date of purchase.
There were no other purchases on this credit card.

: ot 3
What was the total interest charged when the account was paid in full?
( 4 ‘
No. o+ interest charged dovys = 10 765
- 35 days
........ Tiotagdat = Bl o ) e )
= 5 2 ot | &4 \35 g v
................................ I e 3 0 WA Y OO 00 T\ W B 5"
SeE .
- 5\'3 <O \o 1= 9
\
................................ =Faea @
[ | Drincipal
it \ c,»— e rAtAa | DOinCp =]
, = .| accumulared oY) )
““““ NresT O cd = D 2 +
- SrmnOUrYT G O
- 4 = et A
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Questions 25 (3 marks)

Marks

A shopkeeper notes how much money, $4, customers have spent in the store and

how many minutes, t, it took them to decide what they wanted to buy.

The diagram shows the dataset and a line of best fit.

40

~
= .
= 30
Fl - \
2 20 |~ 47} 20|
> s
2 .
S 10
= ~
~
0 .
0 2 4 6 ¥ 8
Time (t minutes)

(a) Find the equation of the line of best fit. e T h N o s 2
...... («:’AOF""MT"LLC“
e = S ST

g - A= =5t 44do
.......... LI RS R et e i s T 3 s
................ 2 &owfacijx**O@

(b) Suppose another customer spent $20 after taking 7 minutes to decide what 1
they wanted to buy. A new line of best fit is created to account for this extra
customer.

Describe how the gradient of the line of best fit would change from the
answer found in part (a).

o | e Cauuse

------------------------------- |---------------.a'c--.---’---u---.-nc------..oo.o------n--cc-n

..... The.. . aadient  do Inccase .
N f | i | S

e the é}r'&d\f/w‘f be comes less ne ASTINV.E~

Soohe gradien! peomes IeSo NIt A 4 <

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

o nNew arael Ie/ﬁ'i”

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

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

_— v 5 @€ AN
S‘UL*(\C’ Smg “Ef ﬂh,\‘;,\ lc«szL@/ /\Fjaé\/e 4 mb{/)/

fracf b (ﬁ gu - «ﬂ _/Lr7 - 5
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Questions 26 (3 marks)

Buntings can be made from indiviudal flags held together with string,

as shown below.

The diagram below shows five identical flags on a 1 metre length of string.
There is a 1 cm gap between each flag and 8 cm at each end of the string to tie the

bunting on display.

8 cm 1 cm 1cm 1cm 1 cm
—t e = W b

8 cm
(L A

\VAVAVAVAV/

The material for one flag consists of two shapes, a rectangle and an equilateral
triangle. The diagram below shows the shape and dimension of one flag.

16 cm

1

Diagram
not to scale

(@) Determine whether or not it is suitable to have six identical flags on the
1 metre length of string. Justify your statement with relevant calculations.

...’.......“.. ..‘.-...........‘K ........... ’.; ...... ‘.T‘i(. ...............
£JX,\‘~7 T Ol?a& il o X
=LA [ 2100 G
........ not Sditable e have
o The I A SN A
16
50 ave ghudents only di d 2

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

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

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

......................
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Questions 26 (continued) Marks

(b) Calculate the area of one flag to the nearest 2 decimal places. 2

17
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Questions 27 (5 marks)

After a ball is thrown off a building, the height of the ball can be modelled by the
equation below.
h=at*+4t+c

t is time in seconds after the ball is thrown off the building, and h is the height of
the ball above the ground in metres.

The graph shows the height of the ball above the ground after ¢ seconds.

Two points are also shown on the graph.

(a) Only a part of the graph applies to this model. Find all values of t that are not

suitable to use with this model and explain why these values are not suitable.

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

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

.-.-------.----.---.-oa-.--..-.-c---.o.---.----n.--.--.-o.o..-.-----.--o.r--wc.-o.-------’,&-...

wmost  achewd af feast |13 Marf<

Marks



St George Girls High School
Year 12 - Mathematics Standard 2 - 2026 Trial HSC Examination

Questions 27 (continued) Marks
(b) Using the information provided, find the values of a and c. 3

Hence or otherwise, find the height of the ball when t = 2.75 seconds.

When 15090 & h=1L
.............................
............................... R e L
.............................. TSP
- 1 —r ‘L - .,L 1
e nTat  EAC d e @
DR 5 B S
wWhen 1= 2 h=\o
......................
e o et g 555 s g
o = a2)* 4+ 4+,
lo = Ga + a1
—\ R — 5‘1:(;;_
A==
......... £E eSS4 L 44 e e RS
th= 47 3 4t 410, O‘

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

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

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

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

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

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

, , Ly  Many Siudeal?2
s was ol Bcal B TS

19
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Questions 28 (4 marks)

The network shown in the table below gives the cost of flights between four
airports. For example, the cost between Sydney and Coff Harbour is $205.

City Sydney (S) Coff Harbour (C) Orange (O) Melbourne (M)
(S) - $205 $231 $174

©) $205 - - $593

0) $231 - - $499

M) $174 $593 $499 -

(a) Using the vertices given, draw a weighted network diagram to represent the
information shown in the table.

. MC

ok

C o' (=

s HIC. cCanm be

was

PCU’*

cur veel

we L doae
20

Marks

Wl as above

yo ‘5 ) b OVE.
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Questions 28 (continued) Marks

(b) A passenger had to fly from Orange to Coffs Harbour in an emergency.
They intended to take the cheapest route, but when they went to book the

flights they found that all the Orange to Sydney services had been
cancelled for the day.

They booked the cheapest route that did NOT include a flight from Orange
to Sydney.

What was the percentage increase in the cost of their flights due to the
cancelled services? Answer as a percentage correct to 1 decimal place.

: . { $ J
Q270 7 =%499 + 774 +

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

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

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

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

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

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

..........................................................................................
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Questions 29 (3 marks) Marks
In the diagram below, AB is a road running in the south-east direction, C is an
observatory on a bearing of 205° from 4, and BC = 30 km.
A man travels along the road from B to A. After walking 20 km to D, he is 21 km
from C.
Calculate how far the man is from A. Give your answer correct to the nearest 3
kilometre.

A A =2

Not to '

Ab = AB-Dp

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

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

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

....... O =44 2854 44L "ol An= Ap -DB
| o
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= 6571153554 " (| = 9.0994177734-
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Questions 30 (3 marks) Marks

A set of bivariate data was collected by recording the marks students received in a
Music quiz, M, and an Economics quiz, E. In each quiz students gained either

0 marks or 1 mark for each question. The graph shows a scatterplot of these
measurements.

E|
10
8 WAL B
6 ; <
° (\ 2 1S )
4
, -
2 ()2
1 2 3 4 5 6 7 M
(a) Calculate Pearson’s correlation coefficient for the data, correct to 2 decimal 1
places. B
(= —©0-9923399 2L71&
= = e
(b) Identify the direction and strength of the linear association between M and E. 1
»YY A~ ¥ | ~ANe - (asS St pmarles nercasc- N
D‘(CQ"\O n NC»CiC/({'-\\V = (e Ec,onH zmtcb “VV‘ arles o Cl’c_é 5¢—>
c) Another student was absent for the Economics quiz but achieved 10 marks in 1
q

the Music quiz.

By creating a line of best fit or otherwise, explain why the student’s
Economics mark could not be estimated using the association between M
and E for the other students.

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

(Cquires extcapolahon Har e qonal Alhe.

....... Bivi o onis oin b 00w b winis o als 6706 #iw v wie S e wie  eie 8 Sle e 68 SwiE 8 6@ 8 Ee SieE S8 $I6TE B 6 e e e $4 8 Ble s @8 s @i 5 Ble s Bite
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Questions 31 (3 marks) Marks

A flu virus spreads in a little town on an island.

The number of people N infected D days after the virus started to spread can be
modelled by the equation N = KaP, where K and a are constants.

The graph shows the number of people N infected after D days.

Ny
500
!
——
(0,4)
k §
| |0
Using the information shown on the graph, find the number of people infected after 3
10 days.
P N
N ‘ ©
Lusing Lo, ) i ]
-4 = x|
ek = 4
...................................................................... N....@......
. b
....................... et 1 SOOI
2 N _ =
USING. (2,32 0 B E T A e,
......................................... A2 T &
i N )
a ~y
...................................................... I T R R PR PR PR
rJ= 4‘ . Q’
I, D T A
. 1°
N = <4 X a
= 4091, people infected
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Questions 32 (4 marks)

Marks
The Australian income tax table for the 1999 - 2000 financial year is shown.
Taxable income | Tax on this income
0 -$5400 Nil
$5401-$20 700 20 cents for each $1 over $5400
$20701-$38 000 $3060 plus 34 cents for each $1 over $20 700
$38 001-$50 000 | $8942 plus 43 cents for each $1 over $38 000
$50 001 and over | $14 102 plus 47 cents for each $1 over $50 000
Australia uses a progressive tax system in which the amount of tax an individual
pays depends on their taxable income.
Leanne pays $4216 in income tax under Australia’s progressive tax system.
(a) Determine Leanne's total taxable income under the progressive tax system. 2
4 [ N
le bsannes doxeble inceme, -
4&\}0 -~ SO LO e O -2 C)L,"' XRO 7001 "f’F\,'j io,rz‘/u(?c:'}
[masrk 15, = ©0-34+ (X ~ a0 70°) ohfico IF
Bl % A 5 008 0510 5003 R ATl S e 0 o mcn w0 s ST TS 0 B S £ 6§ m e e o i s e 8 e 5 ¢ #
o (JISA‘ il S4o0oc T K = AO]o0 /
PO TR A 25 555 3 500 50 oo e v o 0 (500 3 50 908 5 6 7 5 08 8 A 5.8 mum o » v o . i . 6 5 R S 6 8 S0
Pe9 Some
X =T 3400+ no oo
..................... i i e < b e b
.................. Jaxdle nweme. T 324 199 o

for Sr‘jjc"sk’“ w e fhod-

(b) If this system were replaced by a 15% flat rate tax system, individuals would 1
be taxed at a rate of 15% regardless of their income. Calculate the amount of
income tax Leanne would pay under the 15% flat rate system.

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

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

(c)

Hence, determine whether Leanne would save money under the flat rate 1
system and by how much.

, L_—C SN ~,\;ou\t.>{ 5(2‘1( = éLij-\\O - “-:}50}\5

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

] e
...............................................................................

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

ho progress we-
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Questions 33 (4 marks) Marks

The table shows the number of hours that 12 students spent studying in the week
leading up to a test and the score that each student achieved.

Hoursspent| ; | » | 5 | 3 | 3| 4| 4|5 |5]|6|7]8
studying .|

ScorehS 52 | 55 | 58| 61|63 |67 |65|72|70| 78|82 88

(a) Find the equation of the least-squares regression line. Give answers to 2 2

decimal places.

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

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

........... s T o T v SOOI,
(b) Interpret the y - intercept of the least-squares regression line found in part (a) 2

in the context of the dataset and explain the limitations of using this value.

- " . Y ) ® 4 X A f
...... The u-—intercept 153 Al 20 , V1 inalicareS

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

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

......... O A A . e

U U T UUUPUROROTRORPRROOS e,
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;

pot incdude. X-=0 | so —his Valter

..... suncwaww“o’\aviﬁumm

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

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

.............................................................................................
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Questions 34 (4 marks) Marks

The diagram shows a slide in a fun park. The slide has a curved surface on the top
and a uniform cross-sectional area in the front as shown.
Also, its left side and its base are rectangular faces.

96m

(a) Use three applications of the trapezoidal rule to find an approximate area for the 2
cross section.

A= 5.2 Lﬁ"@% bg| + S2V6-2 434 + S
L& il

(b)
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Questions 35 (4 marks) Marks

Peter placed 15 identical small spherical marbles each of radius 2 cm in a large
hemispherical bowl of radius R.

The volume of the empty space in the bowl is 992 = cm?. 4
What is the radius R of the hemispherical bowl? =

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

b lobs.. of shudeats. Jacgel L. was a hew —sphoe — nol g sphoe.

\
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Questions 36 (5 marks) Marks

Water is to be pumped through a field, from the source at A to the sink at E,

using a series of pipes from pumping station locations, labelled A to G.

The network diagram below shows the maximum flow rate through each of these
pipes, measured in thousands of litres per hour. » Y.

e — t

N\\l\

5+l S
fb-*!')“L —«/q \ | S IO =5
(a) What s the capacity of the cut shown in the diagram? 1
...... Capacity. S . e
= o0
(b)  Calculate the maximum flow of this network. 2
- | ’ -~
H My m cat 'Dﬁs-SCS —f’ﬁﬁt’ous Ll Ch & G
Hax. How = min. it =5, o Max. H1ow
............................................... R T (7 A s SR
(c)  The owners of this field want to increase the flow of water through one of the 2

pipes in order to increase the maximum flow of this network.
Which pipe should they choose, and what is the minimum amount by which its
flow should be increased in order to maximise the amount of water flowing

through this network? '
e b Iinadcase. tThe phax. ‘)C?O'-\/ o—{‘ ‘e Nnetwerk

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

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

Yo inclease. the  sire. of e Minimum cuf bervaa . D 2 GF
,/ o~ i
&F ...gﬁ....m.@(s’...?.»‘.*.‘?.. o EF. .
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AT
=1 o el ‘VN) l'\
3 1 : g .3 " 3( Yhessend)
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Question 36

a) The capacity of the cut shown is 19 + 16 = 35.
The two pipes in the other direction are not
included in the total.

b) The minimum cut for this network passes
through CD and GF. The maximum flow is equal to
the minimum cut, which is 15 + 10 = 25.

So, the maximum flow is 25 000 litres per hour.

c) To increase the maximum flow of the network
we should change one of the pipes in the
minimum cut.

As AB is 16, the largest amount that could travel
through CD is 16, an increase of just 1000 litres
per hour.

As AG is 17, GF could be increased from 10 to 17,
and an additional 1 could be added to GF, which is
the excess amount coming through CG.

However, as FE has a capacity of 16, there is no
gain in increasing GF by any more than 6, from 10
to 16. This will increase the maximum flow of this
network from 25 000 litres per hour to 31 000
litres per hour.
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Questions 37 (5 marks) Marks

The activity table shows the tasks required to complete a construction project.

Sincee Dagaph € Activity Prerequisite/s | Duration (days) b )
have soene, ot - 4 — v S"(,’I._—‘7—-T7‘9

Nbf all fle seme A D)
d“—(—essu 5 C‘MM\J A ___!1 '-—__?-—'
(B.C)

naded i gng
‘ “‘C 7

D, E

mmoiO|w| >
N w oo

Activity C is delayed by two days.
Determine the new critical path to desch'be how this delay affects the project’s

completion time. 2) ) N a

Construct a network diagram to supportiyour answer.  GaeT oY :\‘?,5;

U T A (5 BAGSY >
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Explanation:

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

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

........................................................................
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afiesr e de lay. | )
pr(uwus(j/ the re were Ne float hmes for C‘v\)j ach \/-,‘)p}

4

oxrteded +he .P/'DJ(JC‘f From IS+ 17

but  fhe dé(czj
/‘"C-EV'F C((IOU“’\j

: @
float Hwmes for ach vuts B J’,(’)

dayg) The ¢4 hcal pain

some

31



HSC Year 12 Mathematics Standard 2 Trial Examination Solutions and Marking Guidelines
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finish

The network diagram shows that the original completion time is 15 days. Delaying activity C

by two days means that the earliest starting time (EST) and latest starting time (LST) of the other
activities are affected (the new EST and LST for each activity are shown in bold). This means
that the project’'s completion time is also delayed by two days and has a new completion time

of 17 days. Therefore, the new critical pathis A—- C— E - F.

MS-N3 Critical Path Analysis (MS2—12-8) Bands 5-6
* Providesthe correctsolution. .. ... ... .. ... 9
*  Constructs a network diagram.

AND
*  Outlines the effect of the delay.

AND/OR
< States the new critical path . . .. .. ... .. 4
¢ Constructs a network diagram.

AND
¢ Finds the original completion time.

AND
¢ Outlinesthe effectofthedelay .. ... ... ... ... .. ... .. . ... . ... .3
¢ Constructs a network diagram with minor errors.

AND
*  Uses critical path analysis to provide some relevant information .. ... . ... ... . . ... 2
© Attempts to construct a network diagram . ... ... ... 1
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Questions 38 (5 marks)

The table below shows the percentage of scores which lie between z = 0 and z = q,
where a is a positive value, for a normal distribution. Symmetry properties of the
distribution can be used to determine other percentages.

z-score | Percentage | z-score | Percentage | z-score | Percentage
0.0 0.00 1.0 34.13 _ 2.0 47.72
0.1 3.98 1.1 36.43 2.1 48.21
0.2 7.93 1.2 38.49 2:2 48.61
0.3 11.79 1.3 40.32 2:3 48.93
0.4 15.54 1.4 41.92 2.4 49.18
0.5 | ¢19.15) 1.5 (4332 2.5 49.38
0.6 22.57 1.6 44.52 2.6 49.53
0.7 25.80 1.7 45.54 2+l 49.65
0.8 28.81 1.8 46.41 2.8 49.74
0.9 31.59 1.9 47.13 2.9 49.81

The ages (in years) of the members of the Martin Bay Tennis Club are normally
distributed with a mean of 32 and a standard deviation of 16.0. K = 52

(a) Convertan age of 48 to a z-score.
,;f = ‘% gg — Bl = f

s e s s e e s e s s st e s e e e e s WETHETEHETHWTEETTTNE 0 0000000000000 0000000e00000c000Tsesse0res o000t OO

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

(b) What percentage of the members are aged less than 48?

Answer as a whole percentage. ,‘

T T T T s e e e e

..................................................... Lobhe ok
- <@ / 1 3 | o/
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............................. }..................................................................
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Questions 38 (continued)

Marks
(c) Ifthere are 60 members of the club, how many of them are aged between 8 and 3
407
O PR 5 e
258232 B2 0732
..&:‘m o \.&
..................................................................... g
e B, e
Nem. deble: i o table: 19187
LZsls (gauivalent do Z=15)
..... 332

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

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

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

.................................................................................................
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Questions 39 (4 marks)

The tables below show the future values and present values of annuities of $1
for a variety of periods and interest rates. Contributions are made at the end of
each period.

Future Value of an Annuity of $1.00

Interest Rate Per Annum
5% 6% 7% 8% 9% 10% 11% 12%
6 6.802| 6,975 7.153| 7.336| 7.523| 7.716| 7.913| 8.115
7 8.142|(8.394{ 8.654| 8.923| 9.200| 9.487 | 9.783]|10.089
8 9,549 | 9.897 | 10.260 | 10.637 | 11.028 | 11.436 | 11.859 | 12.300
9 11.027 | 11.491 | 11.978 | 12.488| 13.021 | 13.579 | 14.164 | 14.776
10 12.578 | 13.181 | 13.816 | 14.487 | 15.193 | 15.937 | 16.722 | 17.549
11 14.207 | 14.972 | 15.784 | 16.645 | 17.560 18.531 | 19.561 | 20.655
12 15.917 | 16.870 | 17.888 18.977("720.141: y21.384 | 22.713 | 24.133

N— ﬁ‘ffﬁ‘\ A5~

Present Value of an Annuity of $1.00

Years

Months Interest Rate Per Month
0.2% 0.3% 0.4% 0.5% 0.6% 0.7% 0.8% | 0.9%
8 7.928 7.893 7.858 7.823 7788 | 7.754| 7.720| 7.685
9 8.911 8.866 8.823 8.779 8.736| 8.693| 8.650| 8.608
10 9.891 9.837 9.783 9.730 9.678 | 9.626 | 9.574| 9.522

11 10.869 | 10.805| 10.741| 10.677 | 10.614 | 10.552 | 10.490| 10.428
12 11.845| 11.769 | 11.694|(11.619] 11.545|11.471|11.399|11.327
13 12.820| 12.731| 12.643| 12.556| 12.470)12.385|12.300|12.217
14 13.792 | 13.690| 13.589| 13.489| 13.390]13.292 | 13.195] 13.099

Jane invested $3500 at the end of each year for 12 years into an annuity with an
interest rate of 9% per annum. After 5 years, she decided to invest in an
additional annuity at 6% per annum, making equal annual contributions at the
end of each year for the next 7 years. She wants the total value of both annuities
after 12 years to be $100 000.

To fund the annual contributions to the second annuity, Jane borrows each
contribution amount at an interest rate of 6% per annum and repays itin 12
equal monthly instalments over the following year.

Calculate the amount Jane must pay back each month for the contributions to
the additional annuity.

34
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Questions 39 (continued)
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