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Section |

15 marks
Attempt Questions 1-15
Allow about 20 minutes for this section.

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

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

Sample 2+4 = (A2 (B) 6 (C)8 (D)9
A B @ cO DO

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

A@D B4 cO DO

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

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

A B’/ cO DO

1 A farmer has 175 chickens and 275 sheep.
What is the simplified ratio of sheep to chickens?

(A) 3:1
B) 7:11
© 11:7

(D)  175:275




2 Last week, Paola earned $358.40 when she worked 16 hours at a normal rate in her part-time
job. This week she worked 12 hours at a normal rate and 3 hours at time-and-a-half.

How much did she earn this week?

(A)  $268.80
(B)  $336.00
(C)  $369.60
(D)  $403.20

(A) Linear, negative, weak
(B) Non-linear, positive, strong
© Non-linear, negative, weak
(D) Linear, positive, strong

3 Which description best describes the relationship shown in the scatterplot below?
YV A
[ ]
®
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4 A pencil is measured to be 13.6 cm long.

What is the percentage error of this measurement, correct to two decimal places?

(A)  0.60%
(B)  0.37%
(C)  0.74%
(D)  4.41%

5  Which of the data sets below represents a distribution that is positively skewed?

(A) (B)

stem | leaf
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6  What is the distance from Q to R in the diagram below, correct to the nearest metre?

(A)

(B)

(©)

(D)

0
NOT TO
12 m SCALE
P 33 18 R
5m
31m
35m
39m

7 Ben weighs 85 kg and drinks 3 glasses of beer between 8 pm and 10:30 pm on a Saturday
night. Each glass of beer is equivalent to 1.6 standard drinks. Ben’s blood alcohol content
(BAC) can be calculated using the following formula:

where

10N -7.5H

BAcmale - 55M

N =number of standard drinks
H =number of hours drinking
M =male’s mass, in kilograms

What is Ben’s approximate BAC at 10:30 pm?

(A)

(B)

(©)

(D)

0.063

0.050

0.024

0.006



8  What is the length of the minimum spanning tree in the network below?

(A)

(B)

(©)

(D)

55

56

57

58

9  Flour is sold in 4 different-sized packs.

Which pack is the best buy?

(A)

(B)

(©)

(D)

250 g pack for $0.70
500 g pack for $1.30
1 kg pack for $2.30

2 kg pack for $4.80



10 Juliette is driving along the highway at 100 km/h. She notices a possum on the road and
applies the brakes 1.6 seconds after noticing the possum. Her braking distance is 98 metres.
What is her approximate stopping distance?

(A)  48m
(B) 57m
(C) 63m
(D) 142m

11 Craig’s target heart rate when exercising is calculated using the following formula:

THR = I x(MHR —RHR )+ RHR

where | =exercise intensity
MHR =maximum heart rate
RHR =resting heart rate

Craig wants to undertake an exercise of 0.85 intensity and achieve a target heart rate of 165.
If he has a resting heart rate of 80 beats per minute, what is his maximum heart rate?

(A) 185 bpm
(B) 180 bpm
© 175 bpm
(D) 170 bpm



12 Electricity prices have risen by 3.4% p.a. over the past few years.

If the average electricity bill in 2012 was $425, what was the average electricity bill in 2020?

(A)  $437.75
(B)  $489.22
(C)  $523.67
(D)  $555.33

13 Water pipes connect 8 locations. The flow network below shows the capacities of the pipes.

Source

What is the capacity of cut 1?

(A) e+g+f
(B) e+g-—f+d
© e+g+d

(D) c+d



14

15

Remy achieved a z-score of 2.2 on her latest Geography test.

If the test scores were normally distributed with a mean of 64 and a standard deviation of 5,
what was Remy’s actual test mark?

(A) 58
(B) 65
© 72
(D) 75

The shaded region represents a block of land bounded on one side by a road.

What is the approximate area of the block of land using two applications of the Trapezoidal
rule?

(A 2790 m?
(B)  1395m®
C€) 1710 m?
(D) 1080 m?

End of Section |

10



Section 11

85 marks

Attempt all questions.

Allow about 2 hours and 10 minutes for this section.
Answer each question in the space provided.

Show all relevant working in questions involving calculations.

Marks
16 Eliza had saved $300 to use on fuel for a road trip during her holidays. 2

Her car has a fuel consumption of 6.4 L/100 km and she paid $1.98 per litre for fuel
throughout the trip.

How many kilometres was Eliza able to travel using the money she’d saved?
Answer correct to the nearest kilometre.

11



17

Solve the following equations.

(a) 8m+2=24-3m

() k-2

12



18 The composite shape below is made up of a semicircle and a trapezium.
Calculate the perimeter of the shape, correct to the nearest metre.

NOT
TO
SCALE

11 m

I13m

13



19 In one particular Australian summer, the summer months of December, January and
February had a total of 90 days.
The box plots below display data on the maximum daily temperatures in town A
and town B during these summer months.

Maximum Summer Temperatures (°C)

Town A — o

Town B — —

@) What is the median maximum summer temperature of Town A?

(b) What percentage of summer days in Town A were warmer than Town B’s
warmest day?

(©) How many summer days in Town B were at least 28°C ?

14



20 The diagram below shows two different normal distribution curves A and B. 2

15 18 21

Compare the curves using the terms ‘mean’ and ‘standard deviation’.

21 In a normally distributed set of scores, the mean is 35 and the standard deviation 2
is 3. What percentage of scores lie between 26 and 29?

15



22

Cairo in Egypt is located at (30° N, 31°E).
Sydney, in Australia, is located at (33°S, 151°E).

Camilla lives in Sydney and needs to attend an online meeting with her business
partners in Cairo starting at 11:00 am on Monday, local time in Cairo.

What time and day, in Sydney, does Camilla need to log on to the meeting?

Ignore daylight saving.

16



23 A 2500-watt vacuum cleaner has the following energy label on it.

Energy consumption

kWh per year

The energy label assumes that a typical household would consume 368 kWh of
energy per year using the vacuum cleaner.

How many hours and minutes of usage would this equate to each week? Give your
answer correct to the nearest minute. Assume 52 weeks per year.

17



24 The network below shows the activities that need to occur for a project to be
completed.

A, 4
Start @ >

H,2
> ® Finish

Complete the activity table below for the network shown.

Activity Duration plpe]crirt]ai(iisi,fr
A 4
4 A
C
D A
9
F
G
H 2

18



25 Calculate the area of the shaded region in the sector below, correct to two decimal 3
places.

5m
NOT

SCALE

19



Sophia purchased 1500 shares for $3.25 and later sold them for $4.90 per share.
Sophia paid brokerage fees on the purchase and sale of the shares as shown in the
table.

Brokerage fees

Purchase of shares 2% of the purchase price

Sale of shares 3% of the sale price

Given that she did not receive any dividend, calculate the profit that Sophia earned
from the shares.

20



27 A set of data has a lower quartile of 36 and an upper quartile of 48.

What is the maximum possible range if there are no outliers in the data set?

21



28 Caitlin plans to set up a furniture business to sell bedside tables.
Below are the income (I) and cost (C) functions for her business.

Amount ($) 4
40001 Income (/)
3000
Cost (C)
2000
1000
0 5 0 15 20 2 30 3 40 n

@) Write the cost function in the form C =mn+c for the cost of making n
tables.

(b) For how much does Caitlin plan to sell each bedside table?

(©) If Caitlin sells 30 bedside tables, how much profit or loss will she incur?

22



29 A compass radial survey for block of land ABCD, is shown in the diagram below.

318°

215°

(@  Calculate the size of angle AOD.

(b) Calculate the distance along the boundary of the land from A to D, correct to

the nearest metre.

23



30 Ella contributes $1200 per month at the start of each month into an investment
which pays interest at 3.6 % per annum, compounded monthly.

(@)

(b)

Show that at the end of the second month, the future value of Ella’s
investment will be $2410.81.

After 18 months, the future value of Ella’s investment will be $22 226.19.

Beth has a lump sum of $21 600 which is equivalent to the total of Ella’s
contributions. Beth invests her lump sum into the same investment account
paying 3.6% per annum, compounded monthly.

How much more than Ella will Beth have in her investment account after 18
months?

24



31

Karim has a box containing 7 blue pens and 5 red pens. He selects a pen at random
from the box and places it on a table. He then selects a second pen and places it on

the table next to the first pen.

(@) Complete the tree diagram below by drawing the missing branches, writing
the probabilities on each branch and listing all possible outcomes.

Ist pen 2nd pen Outcomes
B BB
7 /
12 B
R

(b) What is the probability that the pens on the table are both red?

(c) What is the probability that the pens on the table are different colours?

25



32

The network diagram shows tasks that must be completed to finish a project.

Each edge weight represents the time taken to complete the task, in days.

Start

(a)

(b)

(©)

(d)

What is the earliest start time (EST) of activity H?

@ Finish

What is minimum completion time for the project?

What is the critical path for the project?

What is the float time of activity E?

26



33

Lauren spends $6000 on a new photocopier for her business.

She uses the declining-balance method to calculate the depreciation of the
photocopier. She claims this amount as a tax deduction each year. She can only
claim the depreciation for that particular year.

(a) If the rate of depreciation is 26% per annum, show that the depreciation she
can claim in the second year is equal to $1154, rounded correct to the

nearest dollar.

(b) Lauren earned $110 000 for the last financial year. The depreciation for her
photocopier in part (a) is the only tax deduction she claims.
Using the tax table below and ignoring the Medicare levy, calculate the
amount of tax she needs to pay.

Income tax rates for Australian residents

Taxable income

Tax on this income

0 —$18 200

Nil

$18 201 — $37 000

19c for each $1 over $18 200

$37 001 — $90 000

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

$90 001 — $180 000

$20 797 plus 37c for each $1 over $90 000

$180 001 and over

$54 097 plus 45c for each $1 over $180 000

27



34 On the number plane below, graph the equations y = —§+1 and y=2x+6, and

hence, solve the equations simultaneously.
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Solution:

28



35

Alexa is buying her first car. She takes out a loan for $15 000 and agrees to repay

the loan in monthly repayments at 7.2% per annum for 5 years.

Use the present value of an annuity table to determine how much interest she will

pay on the loan.

Table of present value interest factors

Interest rate per period

0.5% 0.6% 0.7% 0.8% 0.9% 1%
36 32.8710|32.2907 | 31.7247 | 31.1723 | 30.6334 | 30.1075
48 42.5803 | 41.5988 | 40.6486 | 39.7284 | 38.8372|37.9740
60 51.7256 | 50.2621 | 48.8559 | 47.5042 | 46.2047 | 44.9550
72 60.3395 | 58.3253 | 56.4041 | 54.5710 | 52.8212|51.1504

29

3



36 A company buys a new warehouse to improve their manufacturing capacity. They
plan to save money by collecting rainwater from the entire area of the rectangular

roof of the warehouse.

The diagram below shows a plan view of the warehouse and its location within its

surroundings.

The dimensions of the warehouse on the diagram are 10 cm and 7 cm.

/ C
Q 10 cm \ NOT
TO
SCALE
7 cm /
Q warehouse %
(a) If 10 cm on the diagram represents 100 m, what would be the scale of the

diagram? Express the scale as a ratio in simplest form.

(b) If the company’s goal is to collect 1200 KL of water from the roof, how
much rain must fall? Answer in millimetres, correct to the nearest

millimetre.

30



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

A 10 B

(a) Find the maximum flow from Sto T.

(b)  On the diagram below, label the flows along each edge that would be
required to achieve the maximum flow.

(©) By increasing the capacity of one edge in the network, the maximum flow
could be increased by 3 litres per minute. ldentify the edge that could be
increased.

31



38

Tom has a total of $80 000 in an investment account earning interest at a rate of
0.6% per month. Each month, immediately after the interest has been paid, Tom
withdraws $1200 from the account.

The amount in the account immediately after the nth withdrawal can be determined
using the recurrence relation

A, = A, ;(1.006)—1200
where n=1, 2, 3, ... and A, =80000

(a) Use the recurrence relation to find the amount of money in the account
immediately after the third withdrawal.

(b) Calculate the amount of interest earned in the first three months.

32



39 Solid spherical balls of diameter 10 cm are stacked inside a box as shown below.
The box is in the shape of a rectangular prism such that 6 balls will fit snuggly in

each layer.

40 cm

20 cm
30 cm

The balls are stacked in the same manner as in the bottom layer until the box is full.

Calculate the percentage of the box that is empty space. Give your answer correct to
the nearest percentage.

33
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Section I

15 marks
Attempt Questions 1-15
Allow about 20 minutes for this section.

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

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

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

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

ansSwer.
A @D B 4 cO DO

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

correct

AXS B‘x‘/ cO DO

1 A farmer has 175 chickens and 275 sheep.
What is the simplified ratio of sheep to chickens?

Shee

27

@ 11:7 l\ .

(D)  175:275

A  3:1
c\mcli (oY)

175
5

4 * »,

L]

t(




2

3

Last week, Paola earned $358.40 when she worked 16 hours at a normal rate in her part-time
job. This week she worked 12 hours at a normal rate and 3 hours at time-and-a-half.

How much did she earn this week?

(A)

B)

©

(D)

Which description best describes the relationship shown in the scatterplot below?

(B)

©

(D)

$268.80

horeal rafe =$358.40 =6

$336.00

$369.60

$403.20

VA

eamu\js

= $22-40

< 122240 4+ 3x1-5X22-40

=$3¢9.L0

Linear, negative, weak

Non-linear, positive, strong

Non-linear, negative, weak

Linear, positive, strong

=Y



4 A pencil is measured to be 13.6 cm long. c

What is the percentage error of this measurement, correct to two decimal places?

) 0.60% prec \$10n = O.| cm

0.37% q\)Solu\t eNvr = "'j.xpreasq//\
e 0»5)(6:‘

© 0.74% = 0.0s cm

o absolde e
/OGI'TM' S meqiwemenl
0 -6S
BT k00

0:367... = 0.37 /o (lo\P\

5  Which of the data sets below represents a distribution that is positively skewed?

(B)

(D)  4.41%

y \00

stem| leaf

15
«—t t t t t t t 16
17
18

(=T R o =
=N WD
(=242 -
[==T B« =]
=l B =]
~]

© (D) s




What is the distance from Q to R in the diagram below, correct to the nearest metre?

0
NOTTO
12 m SCALE
P 53° 18° «R
(A) Sm .
QR _l_'J:—— o (smc ru]e\
3'm 5i753° = Sin\¥
J
12553
C 35 = -
© " &K S~18°
D 39
By m -21.013. ..

231 m  (neam b m)

Ben weighs 85 kg and drinks 3 glasses of beer between 8 pm and 10:30 pm on a Saturday
night. Each glass of beer is equivalent to 1.6 standard drinks. Ben’s blood alcohol content
(BAC) can be calculated using the following formula:

BAC, = 10N -7.5H
5.5M
where N =number of standard drinks

H =number of hours drinking
M =male’s mass, in kilograms

What is Ben’s approximate BAC at 10:30pm? | = 10: 30 -% = 2.5 kows

0.063 N=23xl-6=4.¢% sbn)ad draly

(B)  0.050 BAC _ 10x43 -75 %25

©) 0024 mle = 5:5%¥5
=0-0 .-

D)  0.006 6-0625

0-063 (3¥)

L



8  What is the length of the minimum spanning tree in the network below?

(A) 55

G s Jength = S+6+7 +T+T+11 41)
©) 57 :SQ

(D) 58

9  Flour is sold in 4 different-sized packs.

Which pack is the best buy?

Cof\\WrL EML\ op'\ndk 4o 250\, or ee’u\dd‘mb
Opham A : 2564 fo- 3070
(B) 500 g pack for $1.30 OP‘W" 8: 5603‘6“' #I 0 - 7503 H _fo 113

@ 1 kg pack for $2.30 Ophm C: Iha for 3250 = 230y fo- 0575
Ophon D 2l & mo > .2s03 £ 060

(A) 250 g pack for $0.70

D 2k k for $4.
(D) g pack for $4.80 OP.‘\"\ < ‘) e (ool b\,u



10 Juliette is driving along the highway at 100 km/h. She notices a possum on the road and
applies the brakes 1.6 seconds after noticing the possum. Her braking distance is 98 metres.
What is her approximate stopping distance?

() 48m S < 100Um I
(B) 57m ~ 100 000 ~3600 < 27.77... m)s
©  6m Qeachon hme dishunce :

D = S x-T
taem =2777...% \-b
-44.44... m
r\’qc%‘)"h"f AU‘M(Q + Lm k\é\o o‘\shme

44 .44 ... + 9%
142 .44... & |42 m

|\

. S,‘.UP pl,\a dl ka'\le

L

11 Craig’s target heart rate when exercising is calculated using the following formula:

THR =/ x(MHR —RHR )+ RHR

where I =exercise intensity
MHR =maximum heart rate
RHR =resting heart rate

Craig wants to undertake an exercise of 0.85 intensity and achieve a target heart rate of 165.
If he has a resting heart rate of 80 beats per minute, what is his maximum heart rate?

(A) 185 bpm THR = I % (MHR- RHR\ + RHR

180 bpm 15 = o.‘asx(r’l HR ~ 80\ +802 sotak 80

( \ w\ l)dl'l\ 31
= . —-¥0
() 175bpm 85 = 0-85% [(MHR -3 dwide bt sde

|00 = MP«&--SOlz by 0-85

) T00m gy - MBR 1dd 8o hY boh sides

JCJ



12 Electricity prices have risen by 3.4% p.a. over the past few years.

If the average electricity bill in 2012 was $425, what was the average electricity bill in 20207

(A)  $437.75 20 22020 1 B yearg .. M= ¥
B)  $489.22 = 3.4°% = 0-03¢
Fyv = PV (l +r\" <
(C)  $523.67 o< (\+ .. og,q-\
$555.33 425 |- 0345
-4555.23

13 Water pipes connect 8 locations. The flow network below shows the capacities of the pipes.

Sink

Source

What is the capacity of cut 1?

(A) etg+f

(B) etg—f+d Qacje -F 13 |3r§or(J \)ecdure

@ W Flaws fremn sint Yo source
e+g+d

(D) c+d



14 Remy achieved a z-score of 2.2 on her latest Geography test.

If the test scores were normally distributed with a mean of 64 and a standard deviation of 5,
what was Remy’s actual test mark?

(A) 58 5= i;_??
® & 2.2 = X -t
(©) 72 5.
)y = X-6%
@ & 75 =K
A=NS

15 The shaded region represents a block of land bounded on one side by a road.

What is the approximate area of the block of land using two applications of the Trapezoidal

rule? 6o
h: < = 30m

(A) 2790 m’
» Az %’—(31+\3\+ 3_770‘(\8'-%25\
1395 m’
©  1710m? R 70 ¥ ¢+S
A 1395 m*
D) 1080 m’

End of Section I

10



Section I1

85 marks

Attempt all questions.

Allow about 2 hours and 10 minutes for this section.
Answer each question in the space provided.

Show all relevant working in questions involving calculations.

Marks
16 Eliza had saved $300 to use on fuel for a road trip during her holidays. 2

Her car has a fuel consumption of 6.4 1./100 km and she paid $1.98 per litre for fuel
throughout the trip.

How many kilometres was Eliza able to travel using the money she’d saved?
Answer correct to the nearest kilometre.

Libes of el she _ daen = 4y a
can affed s

/
= 151515.. L ~

(- 4L 100 U

64 =64

1L for 15:625 Um
Y ISI.515. . % |61, 6lS5. ..
ISI.SIv ... 2367.42...

/
She can Font)  223¢7 hm V (neam) bne)

11



Solve the following equations.

(a) 8m+2=24-3m

B +2:=29->2m

+3m 4 3
7

ll 2 = 2% /|

-2 -2

1l = 22

=1 <=1

m=2 .,/

(b) -2

12



18 The composite shape below is made up of a semicircle and a trapezium.
Calculate the perimeter of the shape, correct to the nearest metre.

NOT

. TO

SCALE

11 m
13 m -
FE 25T RS T
........................................................ o ﬂ'fnau\ - 5~ 2T 4_._5
: 1457 m (45.55.m) Y
. J(m

L(’f\au\ oL 3\0 pnqz\ S.Je N ™

R IS

C:': ‘L1+l\l (P‘j-\'kqaomé\' \

= 377

C=N277 m (104 m) \//

Pemw\cl‘ef = |4. 571 +

377 + \3 41

]l

3¥.94%...

(§)

P / A} N
31 m /Coeargl Weive)

13



In one particular Australian summer, the summer months of December, January and
February had a total of 90 days.

The box plots below display data on the maximum daily temperatures in town A
and town B during these summer months.

Maximum Summer Temperatures (°C)

Town A — —

Town B — —

(a) What is the median maximum summer temperature of Town A?

0°C

(b) What percentage of summer days in Town A were warmer than Town B’s
warmest day?

25°/

(©) How many summer days in Town B were at least 28°C ?

2%C 0 e medan for Town g
Sc-h Vil %mpcmbm ar qreth thqna 28°C

So/v oF Yo = 49 dolus

14



20 The diagram below shows two different normal distribution curves A and B. 2

L ey S

L . P

18 21

Compare the curves using the terms ‘mean’ and ‘standard deviation’.

Curve A hay a lower ean  pob
ht%ker tSjg»Jm\ devrmhon Fhan curyy B .

21 In a normally distributed set of scores, the mean is 35 and the standard deviation 2
is 3. What percentage of scores lie between 26 and 29?

/dl dagae
. I TP SR
N 927 a5 2
A1) o
—:«‘\\q/ \l\:c:- /

% 271 37 35 3% 235k s ¢

-3 -2 -] 6 | \Rhwpen 26 and 29,

15



22

Cairo in Egypt is located at (30°N, 31°E).
Sydney, in Australia, is located at (33°S, 151°E).

Camilla lives in Sydney and needs to attend an online meeting with her business
partners in Cairo starting at 11:00 am on Monday, local time in Cairo.

What time and day, in Sydney, does Camilla need to log on to the meeting?

Ignore daylight saving.

191° — 2y’

1"

d\“‘@ fon(€ n \on3 e

|20° /

126° .
Yoe dlfbeene -« 15° (w\(e 15° ”\W’\

- 8 houn

local hme v deneg = llam Mol\c‘qj + 8hown
when M‘ek':v} st

«

Tom M ¢~;‘0\:4’ N4

16



23 A 2500-watt vacuum cleaner has the following energy label on it. 3

ENERGY
RATER

Energy consumption

368

kWh per year

The energy label assumes that a typical household would consume 368 kWh of
energy per year using the vacuum cleaner.

How many hours and minutes of usage would this equate to each week? Give your
answer correct to the nearest minute. Assume 52 weeks per year.

6%
QBYVW\C(‘ r\uﬂ\bﬁf e W\rJl\ per weeh = I3 \/
> 7.076... Uwh

2500 W
2:5 UwW

entrad g ok Vaum
Ji ]

Powre r (MS\/Mp“W'\ < gowps M')‘hg X hme
7-076.. = 2.5x F

- 2K 4 ma 50.77,e¢./

\« .
Cofiey . A
\wa\\"*M > 2hwn S0 mi kntmtv"\v\

\ vy
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24

The network below shows the activities that need to occur for a project to be 3
completed.

4,4 H.2
start @ i’ >——@ Finish
Complete the activity table below for the network shown.
Activity D Immediate
predecessor
A 4 _
é 4 A
¢ 5
H \ ™M v-l/\
D 8 y
E o D
" 7 &,C
G 2 2 ‘,\
| M

‘\_/—-—v—\__/

| mark for the
l-\c\\\—h‘«j and Dum"\w‘\

columny Convell
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25 Calculate the area of the shaded region in the sector below, correct to two decimal

places.
S5m
NOT
TO
SCALE

18 m
. 30 .
Aro of seder = 40 x N % 1
= 2T M. (84, 32... m*)
Area ol wW—\@\e = ‘;_33(5><5><5"\3)°c
= 6:25m°
shoded aed = 2771 - 625
= 7%.,573... /

/

(Y

78.51 m - (2dp)
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26 Sophia purchased 1500 shares for $3.25 and later sold them for $4.90 per share.
Sophia paid brokerage fees on the purchase and sale of the shares as shown in the

table.
Brokerage fees
Purchase of shares 2% of the purchase price
Sale of shares 3% of the sale price

Given that she did not receive any dividend, calculate the profit that Sophia earned
from the shares.

Puihare 'pn('t - 1900 x 923235
- $4375

N

Tohal phale (ol pma/{o\one pace + ()Foke/uq{
343875 + 002 x4375
44375 + 397.50

= $4912. 50

\)

Sqlc ?n(é = 150%x 9490
- 41350

—Tolul (N (eMe ‘;'M Se|||;u = Sq,e P'\"e - l)"o['{eﬂqf
’ $13S0 — 0:03x7350

L

Y

— CA
=YL 50—y

Pabd = $7129.96 — 349172.50
= 42157/
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27 A set of data has a lower quartile of 36 and an upper quartile of 48.

What is the maximum possible range if there are no outliers in the data set?

@\=3L &3’4’%

IQP\:GB’Q\

e s Rl ] WA
= 12

Oun\[r lw\k/' bOJV\A = 0\ - |-Sx1Qr

= 36 - 1-Sx\),
- 19 /
o
Outhier vpfer bard - @3 + |5« QR ~ qh "
48 4 15412 Calcve
= 66 There Bouq‘h
Max. pussle Pingp = 6618
o4 \
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28 Caitlin plans to set up a furniture business to sell bedside tables.
Below are the income (/) and cost (C) functions for her business.

Amount ($) 4
4000 1 Income (/)
3000 -
A:C)
2000 -
/ ‘SOO
|
1000d==" < - - = __ 4
20
0 5 0 1 2 % 30 3% 40 »
(a) Write the cost function in the form C =mn + ¢ for the cost of making » 2
tables. -
rve  goo /
M: To~n = 20 240 € = \000
. C = 40n + 1000 \/
(b) For how much does Caitlin plan to sell each bedside table? 1

fse 1800
rn = a0 = 90

(Al

Sno\\il\b of (h(eme :\"apk
' T

o pae_ofesh e = $90 v

()}
L2
C
’

(©) If Caitlin sells 30 bedside tables, how much profit or loss will she incur? 2

C = 40x36+1000 = $2200 / cfishhho il ogriban
T:-90%30 = 32700 §F thnde fam gop-

Pofl = 2706 - 2200

=500
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29 A compass radial survey for block of land ABCD, is shown in the diagram below.

318°

215°

(@)  Calculate the size of angle AOD.

D N
5 45/ Zaoo : (360-318") + 45
.'7 - 870
\ 4
o
(b) Calculate the distance along the boundary of the land from A to D, correctto 2
the nearest metre.
D

—X A Leb x be dvhne {(OM AbD p
\ ﬁ 1*: 140> +290" ~ 2140 X256 X (03 87" /
O

r' \%7%40.» = 19450.32 ... (cosiic roke)
‘\2;/' X = ~!‘iﬁ‘?5()-32
< 315.%%7...

{]

315w (neamnt m\ \/
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30 Ella contributes $1200 per month at the start of each month into an investment
which pays interest at 3.6 % per annum, compounded monthly.

(a) Show that at the end of the second month, the future value of Ella’s 2
investment will be $2410.81.
100 J\ o °
I, J’ =3¢ pa
- 3 'G °
| ‘ 1 bl E T fi_ger tranln
: 0 3'/ ?
s 0-0093 /
a2 VvV !
Bt 20d o 2ad mobth PV = 1200 (1:003)" 4 1200 (1-003)
= $2410 8109
-3at03t
(b) After 18 months, the future value of Ella’s investment will be $22 226.19. 2

Beth has a lump sum of $21 600 which is equivalent to the total of Ella’s
contributions. Beth invests her lump sum into the same investment account
paying 3.6% per annum, compounded monthly.

How much more than Ella will Beth have in her investment account after 18
months?

P-421(00 (=1003 n=\8
GQ“\S q((wl\l, ; FV = 21600 (I-OG?:\“
:422796.62

c\«ﬁ-mn(e bebaron BV bor ENg and Betn

4570.43 \'/

"
o
N
3
>
o
N
|
©
b
N
o~
o

Y

o Beh i) haw  §570.43 more
w Wer accowb aths 13 wroaths
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Karim has a box containing 7 blue pens and 5 red pens. He selects a pen at random
from the box and places it on a table. He then selects a second pen and places it on
the table next to the first pen.

(a) Complete the tree diagram below by drawing the missing branches, writing 2
the probabilities on each branch and listing all possible outcomes.

Ist pen 2nd pen Outcomes

6 B BB
7 /
= B

12
) /o
2 Lall
5 N uw_—R KR8 P *
'2 \/ oukwves
4 R RR, coqeal
]
(b) What is the probability that the pens on the table are both red? 1
P ((mun reA\ = f (P\Px\
s 4
S e
5 /£,
33 N4
() What is the probability that the pens on the table are different colours? 2
P(diferent clsur) = p(8R) + ¢ (Rp)
“[Zxn XN )

NBE
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32

The network diagram shows tasks that must be completed to finish a project.
Each edge weight represents the time taken to complete the task, in days.

(a)

(b)

(©)

(d)

E)

7

® Finish

D,3
What is the earliest start time (EST) of activity H? / o \Laeﬂ( e op 2
14 days Goleckry EST o
) atagmw

What is minimum completion time for the project?

23 days
N

What is the critical path for the project?

B-C-D-G-I-J-W

\/ \)qgl,\u)o‘lx dn ¢r

Qe‘ﬂ valen

S cored gan

What is the float time of activity £?

2 :: +loak hme - LSToeak — EST - dvrhan
S
=7 ddbls
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33 Lauren spends $6000 on a new photocopier for her business.

She uses the declining-balance method to calculate the depreciation of the machine.

She claims this amount as a tax deduction each year. She can only claim the
depreciation for that particular year.

(a) If the rate of depreciation is 26% per annum, show that the depreciation she
can claim in the second year is equal to $1154, rounded correct to the
nearest dollar.

=26/ pa_=0:26

A“-t( | \J;mr ' guf/ lveaqi
sa Mot e\’ S:=Ve (- ,
6000 (i=0.20) , 26000 (1-0.26)
- $4440 S -$3285.60

O

4440 - 32%5.60

.. a\elme rw\\'\o'\ n 2~d dea\r
$ 1154 40

e

/

: 31154 Coeaml )

(b) Lauren earned $110 000 for the last financial year. The depreciation for her
photocopier in part (a) is the only tax deduction she claims.
Using the tax table below and ignoring the Medicare levy, calculate the
amount of tax she needs to pay.

Income tax rates for Australian residents

Taxable income Tax on this income

0-$18200 Nil

$18201 —$37 000 19¢ for each $1 over $18 200

$37 001 —$90 000 $3572 plus 32.5¢ for each $1 over $37 000
$90 001 — $180 000 $20 797 plus 37c¢ for each $1 over $90 000
$180 001 and over $54 097 plus 45c¢ for each $1 over $180 000

"’Qxauc \n(ewvne

4o _inwne - deduclrmy
Junooco — 3is4

\U

%103 8¢(

[}

3

Fax = 206797 4 0.37 (\038%-%000\‘/

-4$27770.62
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34 : 3
On the number plane below, graph the equations y = —% +1 and y=2x+6, and

hence, solve the equations simultaneously.

Y 3: 22X & 6

\/ 30\"\ o Y 246

come

J 5mpk of ¥ i

comecl
> x
3:"3;: + 1

[_\nu ale qmp‘\e(‘ ‘M Su\ﬂMuL\vq sc\cch(, x \la\m‘)
1Ak ead'\ eq\fq‘r\d\

Pank oF nlesechen of liney = (-2,2)

S oluhen Mtﬂ'cl\r)

po b o(’
Solution: X=-~2 y j = m‘kf&ed"o‘f\
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35 Alexa is buying her first car. She takes out a loan for $15 000 and agrees to repay 3
the loan in monthly repayments at 7.2% per annum for 5 years.

Use the present value of an annuity table to determine how much interest she will
pay on the loan.

Table of present value interest factors
r Interest rate per period
N 0.5% 0.6% 0.7% 0.8% 0.9% 1%
36 32.8710|32.2907 | 31.7247 | 31.1723 | 30.6334 | 30.1075
48 42.5803 | 41.5988 | 40.6486 | 39.7284 | 38.8372|37.9740
60 51.7256 | 50.2621 | 48.8559 | 47.5042 | 46.2047 | 44.9550
72 60.3395| 58.3253 | 56.4041 | 54.5710 | 52.8212 | 51.1504

(= 7-2610 pa n: 5\104"
= 7-2-=-12 '/, Iner ﬂ\ol\lf"\ - 5x\2 Wanlh)
= o'é'/o - (,0
/

falle value = 50.2621

PV: Q¥ "'ﬂUlQ \’ﬂ‘\[f
15000 = o v S0-262)

15060
80.2621 -
QA= 29¥.435(... /
: $29% .44
\t\"erc)l' = (3’_20‘944 XéO\ - $|5000

1779106.40 - 15000
4 290¢ .40 a

w
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36 A company buys a new warehouse to improve their manufacturing capacity. They
plan to save money by collecting rainwater from the entire area of the rectangular

roof of the warehouse.

The diagram below shows a plan view of the warehouse and its location within its
surroundings.

The dimensions of the warehouse on the diagram are 10 cm and 7 cm.
~ L
@ 10 cm F

{::} warehouse {iii>
© O

NOT

SCALE

(a) If 10 cm on the diagram represents 100 m, what would be the scale of the
diagram? Express the scale as a ratio in simplest form.

V0cm = 100w
(0cm = 100 00 C

_, Scale = 10 \0000

121000 vV

(b) If the company’s goal is to collect 1200 kL of water from the roof, how
much rain must fall? Answer in millimetres, correct to the nearest

millimetre.

Achval reof measumments © 70m and 100m
drea oF reof = 70 x\90 = 1000 m2

= 1200 kL = 1200 m>
V: Ak

N

4

1200 = 7900 x|~ /
1200, _ |,
TJovo ~
h-s Q71428 .. /| LA

371 mn Y (neamb )
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37 The flow of water through a series of pipes is shown in the network below. The
water flows from the source (S) to the sink (7)) and the numbers on the edges show

the maximum capacity of each pipe in litres per minute.

SABT |0
saceT §
SCET 9
r SOET 19

/i‘r'

(@)  Find the maximum flow from Sto 7.
04+6+9+9 /
34 L/min

Maximym 'Rou\l

I

(b)  On the diagram below, label the flows along each edge that would be
required to achieve the maximum flow.

4 10 B AV Ja\ay conreck

% madd b 1 e

(©) By increasing the capacity of one edge in the network, the maximum flow 1

could be increased by 3 litres per minute. Identify the edge that could be
increased.

Tke minimul b pace) ~\‘kuqL\ fg, Ce and ET s0
on\q C‘w\nql’) $ thae Qtl ) will quvdf ‘HM MMM ‘HM
0!\\\ v.(lqe Cc8 }w He po‘m‘m’ L/ eGe

ly 3
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38

Tom has a total of $80 000 in an investment account earning interest at a rate of
0.6% per month. Each month, immediately after the interest has been paid, Tom

withdraws $1200 from the account.

The amount in the account immediately after the nth withdrawal can be determined
using the recurrence relation

A4,=4,,(1.006)-1200

n

where n=1, 2, 3, ... and 4, =80000

(a) Use the recurrence relation to find the amount of money in the account
immediately after the third withdrawal.
Ao = $30000
A\ = 80000 (lOOQ\ - \200
= 1 73230 \/4\3‘*00\

> 47g5SS , (8

28555 68 (1696 - (200
$77827.0108
$772827.0|

As

W

U

w

(b) Calculate the amount of interest earned in the first three months.

interol- 1782701 + (l)ooxj\l — 30000 v
81427 .0) - %0000
$1427.01 ~

(1

(})
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39 Solid spherical balls of diameter 10 cm are stacked inside a box as shown below.
The box is in the shape of a rectangular prism such that 6 balls will fit snuggly in

each layer.
<
(J = | 0cn

\ é/“.(': Scn

4\ o .
20M
30 cm

The balls are stacked in the same manner as in the bottom layer until the box is full.

40 cm

Calculate the percentage of the box that is empty space. Give your answer correct to
the nearest percentage.

Huth' o‘ box i 40 cm and c)(\qmc(ve/ of eadln
ball b voem -2 & lanels o Valls wil ik,
hymber of \M\ls 4x 6 /
= 2% )
Volome o Uall - 24 x T xnxS°
= 12566,370.../
z 12566 cm>V( nearmph (M

n

5\
)

\lolWG"\?oizIO)(BQs(% o

24000 ¢ >

__________________________________________________ \ 6‘0&6“5‘)@#&3%690—{3.9‘ /
= HE34-cmd

R a'"'"S'p"a"re ''''''' —H$>% % 160
2%000.

\r

-4[‘7|l°¢!' /

-

............................................................................................................... _ 43/8~/(ﬂemt,/‘§
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