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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 box plots represents positively skewed data?
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Which statement is true about the liney = 2x — 17

A.  The line has a gradient of —1 and a y-intercept of —2.
B. The line has a gradient of —1 and a y-intercept of 2.
C. The line has a gradient of 2 and a y-intercept of —1.

D. The line has a gradient of 2 and a y-intercept of 1.

What is the sum of the degrees of all vertices in the network below?
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Sally lives in a city that uses +10 UTC and her mother lives in a city that uses +7 UTC.

If Sally travels via the shortest route to visit her mother, in what direction will Sally
definitely travel?

A. North
B. [East
C. South
D. West



5  Which of the following will correctly calculate the area of the triangle below?

NOT TO
SCALE

20 cm

A A= 323 X 8% 16 X sin 48°

B. A=%><8><20><sin48°
C Az§x8><20><sin102°
D Az—;—><16x20 x sin 102°

6 A carused 60 litres of fuel to travel a distance of 870 km.
What is the rate of fuel consumption of the car?
A.  52L/100 km
B. 69L/100 km
C. 8.7 L/100 km
D

14.5 L/100 km

7  The height of adults in Australia is normally distributed with a mean of 172 cm and a
standard deviation of 7 ¢cm.

What 1s the range in height of approximately 95% of Australian adults?
A, 15t em -~ 170 cm
B. 15lem— 193 cm
C. 158cm—179cm
D

158 cm — I86 cm



The graph below shows the cost and income in dollars, for a small business that makes and
sells baskets.
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Which of the following statements is correct when two baskets are made and sold?

There is a loss of $3
There is a loss of §7

There is a profit of $3

o o w »

There is a profit of $7

A painter mixes 80 mL of green paint with 2 L of white paint.

What is the ratio of green to white paint?

A 1:25
B. 1:40
C. 2:80
D. 8:20



10 A teacher gives each student in her class a small bag of Iollies. The number of lollies in each
bag is recorded in the frequency distribution table below.

Number of lollies Frequency
8 L
9 6
10 13
11 4

What is the relative frequency of a bag of lollies containing 10 or more lollies?

A. 10
13
B. 13
17
c. 13
24
D. 17
24

11 A pair of boots can be purchased for $288.75 including 10% goods and services tax (GST).

How much GST is paid in this purchase?

A, $8.75

B. $14.44
C. 3$26.25
D, 528388



12

13

14

Which description best fits the correlation of the following bivariate data?

x 12 14 15 17 22
y —92 —85 —79 —80 —72

Weak, negative correlation
Strong, positive correlation

Strong, negative correlation

o 0w »

Moderate, positive correlation

Henry invests $2500 into an account that earns interest at the rate of 3.6% per annum,
compounded quarterly.

What is the value of Henry’s investment after 2% years?

A, $2591.22
B. $2731.11
C. $2734.33
D

$2879.91

Which of the following correctly expresses a as the subject equation of d = — ?
3d
A a=—
w
w
B. a=——-3
d
C. a= %uv—v
D. a=w-3



15 'What is the maximum flow from the source to the sink in the network below?

A 11
B. 14
C. 16
D. 26



Section i
85 marks

Attempt Questions 16 — 39
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 on pages 31 — 32. If you use this space, clearly indicate which
question you are answering.

Question 16 (2 marks}

Monica drank 5 large glasses of wine between 4:00 pm and 11:30 pm. Each glass of wine
contained 1.4 standard drinks.

Given that Monica weighs 72 kg, use the formula below to estimate her blood alcohol content
(BAC) at 11:30 pm.

10N —7.5H

BACremate = 5o

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

Give the estimate of Monica’s BAC correct to three decimal places.

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

....................................................................................................................
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Question 17 (2 marks)
Madeleine is tiling a kitchen wall measuring 2.7 metres X 3.3 metres. 2
She will be using tiles that are 30 cm X 30 cm each.

Each tile has three starbursts on it.

How many starbursts in total will be on the tiled kitchen wall?

Question 18 (2 marks)

A netball uniform that has a selling price of $88, will increase in price by 1.3% each quarter 2
due to inflation.

To the nearest dollar, how much will a netball uniform cost in 5 years’ time?

................................................................................................................
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Question 19 (3 marks)

A study of the turtles in Centennial Park uses the “capture-recapture” technique to estimate the
size of the turtle population.

In the first stage of the study, 36 turtles were caught, tagged and released.

In the second stage of the study, 40 turtles were captured. Six of these turtles were found to be
already tagged.

(a) What percentage of the turtles captured in the second stage of the study were already
tagged?

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

(b) Calculate the estimated number of turtles in Centennial Park.

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

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

Question 20 (3 marks)

Andrew has budgeted to spend $75 per week on fuel. His car has a fuel consumption of
6.8 litres/100 km and he pays an average fuel cost of $1.79 per litre.

How many kilometres can Andrew travel per year within his fuel budget? Give your answer
correct to two significant figures.

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

.................................................................................................................
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Question 21 (6 marks)

A cylindrical pot has a diameter of 15 cm and a height of 12 cm. The pot is closed at the bottom

and is open at the top.
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Calculate the surface area of the open pot. Give your answer correct to one decimal

place.

(a)

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

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

(b) Meg needs a container that has enough capacity to hold 2 litres of liquid.

Does this pot have enough capacity? Use calculations to support your answer.

.........................................................................................................
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Question 22 (3 marks)

The table of values below shows four points that form a linear relationship.

X -2 0 2 4
I’ 1 2 3 4

Graph the straight line on the number plane below and determine the equation of the line.

y
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Equation of the line: ...
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Question 23 (2 marks)

A hospital patient requires 900 mL of medication to be delivered through a drip over 6 hours. 2
Each mL of fluid is equivalent to 16 drops.

How many drops per minute need to be delivered?

Question 24 (3 marks)

The letters of the word ALGEBRA are written on seven separate cards.

A L G E B R A

Two cards are chosen at random without replacement.
(a) What is the probability that the first card chosen is the letter A? I

(b)  What is the probability that only one of the cards chosen is the letter A? Z

- 15 -



Question 25 (3 marks)

A basketball player recorded the points that he scored each game throughout a 15-game

season.

The player’s points scored per game were:

Construct a box plot below to represent this data.

12

A

Question 26 (2 marks)

Penny owns 2400 shares in a company with a market price of $17.50 per share.

She received a total dividend payment of $504.

Calculate the dividend yield on Penny’s shares.

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

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

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

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

................................................................................................
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Question 27 (4 marks)
Last month eight houses were sold in Oldsville.

The selling prices of the houses were:

$480 000 $505000 $517 000 $528 000 $528 000 $552 000 $580 000 $980 000

(a) Show that the value of the most expensive house sold is an outlier for this data set. 2

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

(b) Explain the effect of the outlier on the mean and median selling prices for this data set. 2
Justify your answer with relevant calculations.

-17-



Question 28 (6 marks)

The table below represents a computer network in a small office. The numbers in the table
represent the lengths of optical cable, in metres, required to connect the two computers.

A B C D E
A - - 400 700 300
B - - 550 - 200
C 400 550 - - 350
D 700 - - - -
E 300 200 350 - -

(a) Complete a network diagram below to represent the information given in the table.

@

E

®
D

(b) Draw the minimum spanning tree for the network.

Question 28 continues on page 19
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Question 28 (continued)

(c) What minimum length of optical cable is required to connect the network?

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

(d) The optical cable connecting computers B and E has been removed due to a fault and
will not be replaced.

What is the increase in the length of the minimum spanning tree now required to
connect the network?

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

Question 29 (2 marks)

An electric car charging station uses 75 kW to charge electric cars.

Given an electricity cost of 27.5 cents/kWh, calculate the cost for an electric car to be
connected to the station for 90 minutes.

-19 .



Question 30 (7 marks)

The activity chart below shows the immediate prerequisites and required hours for each activity to
be completed in a project.

Activity Pr?:;?;fﬁ;?tf(s ) Duration (in hours)
A - 2
B - 3
C B 4
D A4, C 3
E B 5
F B 1
G F 1
H D, E 2

(a) Complete a network diagram for this project and determine the minimum time required 3
to complete the project.

Minimum completion time =

Question 30 continues on page 21

-20 -




Question 30 (continued)

(b) Determine the critical path for this project. 1

(c) What is the float time for Activity A? I

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

(c)  Explain the impact that an increase in the time taken to complete Activity F would have 2
on the completion time of the project.

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

Question 31 (3 marks)

The shoe size of women in a town is normaily distributed with a mean size of 8 and a standard 3
deviation of 1.

A shoe shop in the town sells women’s shoes ranging from size S to size 10.

Given that there are 4000 women in the town, how many would be expected to find shoes that
fit them in this shop?

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



Question 32 (6 marks)

Sam invested $10 000 into a bank account earning interest at 10% per annum, compounded
annually.

To calculate his final amount at the end of any year, Sam uses the formula:

A =10000(1.1)"
where:
4 is the final amount in dollars
n is the number of years

(a) Complete the table below and use the values to sketch a graph of the investment over the 4
first 15 years.

n 0 5 10 15
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Question 32 continues on page 23
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Question 32 (continued)

(b)  Use your graph in part (a) to estimate how long it will take for the value of Sam’s
investment to double from the initial investment. '

(¢) Explain why Sam’s investment is an example of exponential growth.

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

Question 33 (2 marks)

Calculate the length of the unknown side, x, in the triangle below. Give your answer correct to
one decimal place.

NOT TO

65°
SCALE

184 cm

8.8 cm

Xcm




Question 34 (3 marks)

The dimensions of a garden that borders a lake are shown in the diagram below.

NOT TO
SCALE
4
5m P 3m 7m
-+ T é =
16m o
(8) Use two applications of the trapezoidal rule to calculate the approximate area of the 2
garden.

.........................................................................................................
---------------------------------------------------------------------------------------------------------
.........................................................................................................
.........................................................................................................
.........................................................................................................

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

(b) Explain why the approximate area calculated in (a) would be greater than the actual area 1
of the garden.

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

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

24 -




Question 35 (5 marks)

The table below shows the future value of a $1 annuity at different interest rates over different
time periods. The contribution is made at the end of each period.

(a)

(b)

Time Interest Rate per time period
Period 1% 2% 3% 4%
I 1.0000 1.0000 1.0000 1.0000
2 2.0100 2.0200 2.0300 2.0400
3 3.0301 3.0604 3.0909 3.1216
4 4.0604 4.1216 4.1846 4.2465
5 5.1010 5.2040 5.3091 5.4163
6 6.1520 6.3081 6.4684 6.6330
7 7.2135 7.4343 7.6625 7.8984
8 8.2857 8.5830 8.8923 9.2142

Scarlett is planning a holiday in three years’ time that will cost $3100. She contributes
$500 at the end of every six months into an annuity with an interest rate of 4% per
annum, compounded half yearly.

Does Scarlett have enough money after three years to pay for the holiday? Justify your
answer with calculations.

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

Scarlett has decided that she would like to go on the holiday in two years’ time instead
of three vears’ time.

If she receives the same interest rate of 4% per annum, compounded half yearly, and the
cost of the holiday is also the same, what amount will Scarlett need to contribute into the
account every six months to pay for the holiday in two years’ time?
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Question 36 (2 marks)

Will and Ivan both sat a class test. The class results of the test had a standard deviation of 8.
The table below shows Will’s result in the test and the z-score for both students.

Result Z-8Core
Will 62 —1.75
Ivan 1.75

Calculate the result that Ivan achieved in the test.

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

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

Question 37 (4 marks)

A car salesperson records the age in years and the price in dollars of six cars that are for sale.

Age (4) 3 5 5 6 8 10

Price (P) 23 000 18 000 16 500 12 000 9700 7000

(a) Find the equation of the least-squares regression line, giving each value to the nearest
whole number, and use the equation to estimate the cost of a car that is 4 years old.

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

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

(b) John has a rare classic car that is now 50 years old. Explain why the least-squares
regression line in part (a) cannot be used to determine the value of John’s car.

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

.........................................................................................................
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Question 38 (5 marks)

Maroun deposits $500 000 into a retirement fund which earns compound interest at the rate of
0.3% per month.

Maroun withdraws spending money from the retirement fund at the end of each month.

The incomplete table below shows the account activity for the first four months and the balance
at the end of the fifth month.

Month Principal Interest Withdrawal Balance
(P) (/) (M) P +1-M)
1 500 000.00 1500.00 2000 499 500.00
2 499 500.00 1498.50 2500 498 498.50
3 498 498.50 1495.50 3000 496 994.00
4 496 994.00 1490.98 3800
5 491 969.03

(a) Calculate the amount of money that Maroun withdrew at the end of the fifth month.

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

(b) Maroun is going to withdraw $7500 at the end of each month, starting from the end of
the sixth month.

The recurrence relation 4, = A, X 1.003 — 7500 models this situation, where 4, is
the balance in the retirement fund at the end of the nth month.

Calculate the balance in Maroun’s retirement fund at the end of the seventh month.
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Question 39 (5 marks)
Ambarella (4), Bilberry (B) and Calabash (C) are three country towns.
Bilberry is 85 km east and 33 km north of Ambarella.
Calabash is on a bearing of 026° from Ambarella and 321° from Bilberry.

Jo completes a cross-country drive which starts and finishes in Ambarella and passes through
Bilberry and Calabash.

Calculate the total distance that Jo travelled, correct to the nearest kilometre.

NOT TO
SCALE

A 85 km D

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

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

Question 39 continues on page 29
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Question 39 (continued)

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

End of Examination
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Section I Extra Writing Space
If you use this space, clearly indicate which question you are answering.
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Section Il Extra Writing Space
If you use this space, clearly indicate which question you are answering.
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