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General Instructions

e Reading time — 5 minutes.

e Working time — 2.5 hours.

e Write using black pen.

e Board-approved calculators may be used.

e A formulae and data sheet is provided.

e All necessary working should be shown in
every question to gain full marks.

e Make sure your Student Number is on the
front cover of each section.

e Answer the Multiple Choice questions on the
answer sheet provided.

e In Questions 26—30, show relevant
mathematical reasoning and/ or calculations

Total marks — 100

e Attempt Sections I and II.

25 marks
e Attempt Questions
e Allow about 35 minutes for this section.

75 marks
e Attempt Questions 26 - 30
e All questions are equal value

e Allow about 1 hour and 55 minutes for
this section.



Outcomes to be assessed:

General 2 Mathematics:

Preliminary Outcomes:

MGP-1
MGP-2

MGP-3
MGP-4
MGP-5

MGP-6
MGP-7
MGP-8
MGP-9

MGP-10

uses mathematics and statistics to compare alternative solutions to contextual problems.
represents information in symbolic, graphical and tabular form.

represents the relationships between changing quantities in algebraic and graphical form
performs calculations in relation to two-dimensional and three-dimensional figures
demonstrates awareness of issues in practical measurement, including accuracy, and the choice
of relevant units

models financial situations relevant to the student’s current life using appropriate tools
determines an appropriate form of organisation and representation of collected data

performs simple calculations in relation to the likelihood of familiar events

uses appropriate technology to organise information from a limited range of practical and
everyday contexts

justifies a response to a given problem using appropriate mathematical terminology

HSC Outcomes:

MG2H-1

MG2H-2

MG2H-3

MG2H-4

MG2H-5

MG2H-6

MG2H-7

MG2H-8
MG2H-9

uses mathematics and statistics to evaluate and construct arguments in a range of familiar and
unfamiliar contexts

analyses representations of data in order to make inferences, predictions and conclusions
makes predictions about situations based on mathematical models

analyses two-dimensional and three-dimensional models to solve practical problems, including
those involving spheres and non-right-angled triangles

interprets the results of measurements and calculations and makes judgements about
reasonableness, including the degree of accuracy of measurements and calculations and the
conversion to appropriate units

makes informed decisions about financial situations, including loan repayments

answers questions requiring statistical processes, including the use of the normal distribution,
and the correlation of bivariate data

solves problems involving counting techniques, multistage events and expectation

chooses and uses appropriate technology to locate and organise information from a range

of contexts

MG2H-10 uses mathematical argument and reasoning to evaluate conclusions drawn from other sources,

communicating a position clearly to others, and justifies a response



SECTION I

25 marks

Attempt Questions 1 — 25

Use the multiple-choice answer sheet

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

nDnO B OO D) O

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

HE BWM OO OO

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

W W 0O 0O

1 Josie works at the local coffee shop and is paid at an hourly rate of $11.20. How much would
she earn in a week if she worked 12 hours at normal time, 3.5 hours at time and a half and

5 hours at double time?

(A) $305.20 (B) $162.40 (C) $277.20 (D) $193.20

2 A high school has 125 students in each year group Year 7 to Year 12. A survey is to be
conducted to determine the average number of hours per week of study by students at the

school. Which of the following would provide the most representative sample for the survey?

(A) Random sample (B) Systematic sample

(C) Stratified sample (D) Census



Alex borrows $9 800 to buy a new car. She pays off the loan in monthly instalments over 6 years

at a rate of 5.4% p.a. How much will she pay, in total, over the 6 years?

(A)  $9800 x (1.54)°

(B)  $9800 — (1.0045) x 6

(C)  $9800 x (1.54) x 72

(D) $9800 x (1.0045)

There are 1 056 006 tiles on the Sydney Opera House. When this number is written in scientific

notation to two decimal places, it is equivalent to which of the following?

(A) 1056 x 10° (B) 106 x 10° (C) 105 x 10° (D) 106

The maximum size of a text message before modern messaging systems was 140 bytes.

How many text messages could be sent by India if she has one megabyte of data to use?

(A) 7489 (B) 1048576 (C) 59919 (D) 749

Clare tabulated the times taken for 200 cars to cover a 400 m stretch on a local highway.
Her results are shown in the table below.

Time in seconds | Class Centre | Frequency
8-12 10 1
13-17 15 30
18-22 20 80
23-27 25 60
28-32 30 20
33-37 35 9

The standard deviation of the scores was closest to which of the following?

(A) 15.13 (B) 5.12 ) 21 (D) 11.03



7 A premium gold car number plate consists of three letters followed by three digits. If Eve
wants to buy one with the first two letters, being A followed by B, how many different number

plates are possible?

(A)  2x26x10x10x10 (B) 2x26x10x9x8

(C)  1x26x9x9x9 (D) 1x26x10x10x10

8  Scientists are using capture-recapture to determine the population of giant otters in an isolated
area of Brazil. They tagged 25 giant otters and released them back into the wild. A month later
they caught 15 giant otters, two of which were tagged. Which of the following is the closest

estimate of the population of giant otters?

(A) 1 (B) 3 (C) 188 (D) 375

9 A koala is stranded on top of an 11 metre telegraph pole. From the top of the telegraph pole,

the angle of depression of the rescue vehicle is 24°.

NOT TO
SCALE

11m

How far from the base of the telegraph pole is the rescue vehicle, to the nearest metre?

(A) 25m (B) 4m (C) 9m (D) 27m



10 A study was conducted in the USA between 1982 and 1991 based on casualties to seatbelt
wearing drivers in car to car collisions. The probabilities of fatality and severe injury according

to impact speed are shown in the table below.

Impact speed Probability of
(km/h) fatality
40 0.02
50 0.05
60 0.11
70 0.21
80 0.31
90 0.41
100 0.50

Source: http://users.tpg.com.au/users/mpaine/speed.html#stopping

If there were 625 collisions involving cars driving at 90 km/h, approximately how many of

them could be expected to result in a fatality?

(A) 37 B) 79 (C) 256 (D) 59

11 Rani is driving to Young when she notices a wombat on the road. Her reaction time is 2.6 s and her

braking distance is 20 metres.

If she is travelling at 80 km/h, what is her total stopping distance, to the nearest metre?

(A) 12m (B) 45m (C) 58m (D) 78m

12 Sophie recorded her runs for the last eight cricket games she played, shown below.

100 45 67 81 107 93 80 75

How many runs will she need to make in the next game if she is to increase her average to 85?

(A) 10 (B) 27 (C) 85 (D) 117



13 Which of the following scatter plots would have a correlation coefficient closest

tor=—0.9?
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14 The graph below shows the cost of sending parcels of different masses.
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Josie is starting an online business and wants to send a client four packages each weighing 400g.

How much would Josie save by sending them together as one parcel, rather than separately?

(A)  $1.00 (B)  $3.00 (C)  $3.50 (D)  $4.50



15  Using the tax table below, determine the tax payable on a taxable income of $29 000.

Taxable Income Tax on this income
$0 - $6000 NIL
$6001 - $22 000 16 cents for each $1 over $ 6 000

$22 001 - $45 000 $2560 plus 25 cents for each $1 over $22 000

$45 001 - $60 000 $8310 plus 40 cents for each $1 over $45 000

$60 001 and over $14 310 plus 48 cents for each $1 over $60 000

(A)  $2560.25 (B)  $4310.00 (C)  $5749.75 (D)  $8310

16  The Hand Stirred Condiment Shop in Berrima sells 9 different condiments. Teaan wants to make

up a gift pack consisting of 4 different condiments. In how many ways could Teaan choose the

four condiments?

(A) 9x8xTx6x5x4x3x2x1

(B) 4x3x2x1

O9x8x7x6
©)
4x3x2
4 x3x2
(D)

O9x8x7x6



17  The following rates notice was issued by Wombat Council.

Wombat

Council RATES AND CHARGES NOTICE

13t July 2016 to 30t June 2017
A Beigh Customer Ref No 1111111
76 The Wynd
Wombat Due Date 31/08/2016
lssue Date 17/07/2016
Assessment No 11111-00000-1
PROPERTY RATING VALUER GENERAL'S VALUATION BASE
CATEGORY LAND VALUE DATE
Residential $377 000 01/07/2016
RATES & CHARGES RATEABLE CENTSINS AMOUNT
VALUE OR QTY OR CHARGE
Residential rate $377 000 0.272950
Waste Mgt Chg 80 litres 1 $195.00 $195.00
TOTAL PAYABLE

Payments made after 29/06/2016 will not be shown on this notice.

What is the total payable?

(A)  $1029.02 (B) $1224.02

(C)  $102902.15 (D) $103 097.15

18 A caterer had boxes made to exactly hold 9 round biscuits as shown below. She wants to
cover the remaining space with sprinkles. If the box is a square with side length 15 cm,

which of the following is closest to the area to be covered with sprinkles?

\

NOT TO
SCALE

(A)  209.29 cm? (B) 146.46 cm> (C) 48.29 cm? (D) 140.18 cm?



19  Inabox of 24 seatbelts it is known that five are faulty. Two seatbelts are chosen at
random. Which of the following probability trees could be used to determine the
probability of choosing one faulty seatbelt and one non-faulty seatbelt?

(A) (B)
el
Sfaulty Sfaulty
Saulty 5 Jaulty
19 not 24 not
24 Jaulty 24 Jaulty
3 :
Saulty 2 Saulty
19 not
24 Jaulty
not 18 not
ﬂ Saulty by Saulty
(©) (D)
4
Sfaulty 3 Sfaulty
5 Saulty 5 Sfaulty.
2 1 8 not 19 not
Saulty 23 Saulty
4 s
. 5 Saulty 3 Saulty
24 not not
- Jaulty 2 Jaulty
19 not 18 not
23 Saulty 23 Saulty

20 What is the equation of the line € ?

4

(A) y=-3x+3 (B) y=3x+3
—X X
©) y—?—l (D) y_g—l

-10 -



21 The expected life of an Evercharge battery is normally distributed with a mean of 10 hours.
What is the standard deviation if 95% of Evercharge batteries are expected to last between

8.8 and 11.2 hours?

(A) 0.6 hours (B) 3.8 hours

(C) 7.6 hours (D) 9.5 hours

22 The diagram below shows the sketch of a field, measurements in metres. Choose the correct
corresponding field diagram.

25
14 12
28
B NOT TO
SCALE
15 10
(A) (B)
105 25
s | 1 14| 12
28 | 66 28 | 56
s | 10 15 | 10
. 0
© (D) 25
105
12 | 14
12 | 80
56 | 28
28 | 66
10 | 15
15 | 10
0
0
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23  Using the sine rule, find the size of angle € to the nearest degree.

(A)

24 Consider the equation %( +3=2- 5

Which of the following would be a correct step in solving the equation?

(A)

(B)

©

(D)

>

11

o)

33° (B) 49°

TX

é§+5=—ZE
4 5
XX

5
5x+3:8—2§§

5

5—X+15:10—7x
20

-12 -

(C) 91°

NOT TO
SCALE

(D) 107°



25 The following back to back stem and leaf plot shows the prices ($) of Poodle and Chihuahua

puppies at a popular breeder.

Poodle Chihuahua
310 4 00233
755 5 112355
87654 6 0227
8855 7
3 8 6

What percentage of Chihuahua puppies cost less than the median price of the poodle puppies?

(A)  64.5%

(C) 87.5%

(B) 93.75%

(D) 51.5%

End of Section I
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SECTION II Student Number:

Total Marks — 75
Attempt Questions 26-30

All questions are of equal value

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

Extra writing space is provided on pages 19, 24, 29, 35, 43. If you use any of these spaces, clearly
indicate which question you are answering.

Question 26 (15 marks)
Jen has bought herself a pet rabbit.

(a) A healthy diet for a rabbit should have 18 parts fibre to 14 parts protein to 3 parts fat. The
local pet shop sells rabbit food containing 1.2 kg protein.

What is the total weight of fibre, protein and fat in the packet?

(b) Jen pays $85 per month for food and supplies for her rabbit.
Assuming a constant annual inflation rate of 2.6%, calculate how much Jen would pay

per month for the food and supplies in 3 years’ time.

Question 26 continued on page 16

-15 -



Question 26 (continued)

(c) Jen is designing a new hutch for her pet rabbit. The front view of the sleeping quarters is

made up of a triangle and rectangle, as shown in the diagram below.

AL

S ZR VKL

90 cm
NOT TO
SCALE

Angle BAC is to measure 113°and the base of the triangle, BC, is to be 90 cm. Let AB = AC =X.

(i) IfAB=AC =X, show thatx = &
2(1—-cos113°)

(i1) Hence, find the length of AB, to the nearest centimetre.

Question 26 continues on page 17
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Question 26 (continued)

(ii1))  If Jen uses a ruler with centimetre markings to measure the length of BC, what is the 1

absolute error of her measurement?

(iv)  Jen wants to paint triangle ABC in the diagram on the previous page with textured 2

exterior paint. Calculate the area of triangle ABC to the nearest square centimetre.

(V) Textured exterior paint comes in 2 L tins with a coverage rate of 600cm” /L. How 1

many tins of paint will Jen have to buy?

Question 26 continues on page 18

17 -



Question 26 (continued)

(d) Jen’s rabbit had some minor surgery and needs to be given medication at the rate of 30 g/ L
in the rabbit’s water.

The medication is supplied in solution. The label states the concentration as 150 g/ 250 mL.

How many millilitres of the solution should Jen add to 500 mL of water?

Jen discovered her rabbit likes listening to music. She can download at a rate of

(e)
600 kilobits per second (kbps), where 1 kilobit = 1000 bits. Jen wants to download

a 38 megabyte (MB) file.

How long will it take Jen to download the file? Give your answer in minutes and

seconds, correct to the nearest second.

End of Question 26
- 18 -
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Question 27 (15 marks) Student Number:

Shenali and Hayley went to Hawaii for a holiday.

(a) While they were out shopping, Shenali and Hayley discovered Dylan’s Candy Bar.
There were boxes in the shape of a medieval castle. The section under the ramparts was
a rectangle with a doorway cut all the way through from the front, as shown below.

I 15 cm

NOT TO
SCALE

12 cm
8 cm

—

.6 cm

(1) The doorway is a semi-circle on top of a rectangle.

Calculate the area of the front of the box, without the door section, as shown
above.

(11) If the candy container is Scm deep, calculate its volume, in mL, to the nearest mL,
assuming the doorway is cut all the way through the box.

Question 27 continued on page 22
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Question 27 (continued)

(i1))  There are 25 blue, 16 yellow and 13 red lollies in the box. If Shenali
randomly selects one, what is the probability it will not be a yellow lolly?

(iv)  The lolly box above is made to a 1: 900 scale of a real castle.

Using the diagram above, calculate the width of the real castle, to the nearest
metre.

(b) There was a chocolate coated object on the counter. It consisted of a hemisphere inside

the top of a cylinder, as shown below.

The cylinder had a radius 36 mm and height 68 mm.

36 mm

NOT TO
SCALE

68 mm

The object was entirely dipped in chocolate. Calculate the total surface area coated in

chocolate, to the nearest cm”.

Question 27 continued on page 23
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Question 27 (continued)

(c) Hayley discovered a packet of sherbet in the shape of a cone, like a princess hat. It had a
radius of 2.05 cm and a volume of 62 ¢cm’. Calculate, to the nearest cm, the height of

the cone.

NOT TO
SCALE

(d) Shenali and Hayley met Janet, a female Hawaiian university student, who took them to
a bar to listen to music. Shenali and Hayley drank pineapple juice while Janet had 5
standard drinks in 3.5 hours. The legal driving limit in Hawaii is a BAC content of 0.08.
If Janet’s mass is 60 kg, would you recommend Shenali and Hayley accept Janet’s offer

to drive them home? Give reasons.

End of Question 27
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Question 28 (15 marks) Student Number:

(a) Emma is moving to a new job in Young. She looked up the map shown below.
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Calculate the scale on the map.

(b)  Emma needs a car for her new job. She bought a car for $32 000 which depreciates by

$2400 each year.

(1) Use the straight-line method of depreciation to find the value of the car after 4 years.

(i) How many years and months after the car was purchased, will Sarah’s car have a
$0 salvage value?

Question 28 continued on page 26
-25-



Question 28 (continued)

(c) Alex is visiting Emma and they drive to the Temora Aviation Museum to go on a joy
flight, shown in the diagram below. The plane flies 66 km from Temora (T) on a
bearing of 330°to West Wyalong (W). It then flies 101 km on a bearing of 223° from

West Wyalong to Leeton (L). They have lunch at Leeton before returning to Temora.

101 km
NOT TO
SCALE
L
(i)  Mark the bearings on the diagram above.

(i1))  Show that angle TWL is 73°

(ii1))  Hence, calculate the distance from Leeton to Temora, to the nearest kilometre.

(iv)  Calculate the true bearing of Temora from Leeton.

Question 28 continued on page 27
- 26 -



Question 28 (continued)

(d) Emma is saving for a holiday. She deposits $3600 into an account at the end of every

year for four years. The account pays 5% per annum interest, compounding annually.

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

Future values of an annuity of $1

End of Interest Rate
Year 1% 2% 3% 4% 5%
1 1.0000 1.0000 1.0000 1.0000 1.0000
2 2.0100 2.0200 2.0200 2.0400 2.0500
3 3.0301 3.0604 3.0909 3.1216 3.1525
4 4.0604 4.1216 4.1836 4.2465 43101
5 5.1010 5.2040 5.3091 5.4163 5.5256
6 6.1520 6.3081 6.4684 6.6330 6.8019
7 7.2135 7.4343 7.6625 7.8983 8.1420
8 8.2857 8.5830 8.8923 9.2142 9.5491

(1) Use the table to find the value of Emma’s investment at the end of four years.

(i) How much interest does Emma earn on her investment over the four years?

Question 28 continued on page 28
-27 -



Question 28 (continued)

(e) The following graph shows the average annual temperature and rainfall in Young,

NSW.
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Emma wants to plant a special tree in her garden. The label on the pot indicates the
tree needs at least 30 mm rain, on average, per month and the temperature cannot

go below 18°C. Using the graph above, should Emma buy the tree? Explain.

End of Question 28
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Question 29 (15 marks) Student Number:

In April, Abbotsleigh’s robotics team flew to St. Louis, in the USA, to compete in the FIRST Robotics
World Championships. The coordinates of Sydney are (34°S,151°E ) and St. Louis (39°N,90°W ).

(a) The flight left Sydney’s Kingsford Smith airport at 10 a.m. on Saturday. If the total
travel time was 19 hours and 45 minutes, what was the local time in St. Louis when

the team arrived?

(b) Calculate the shortest distance from St. Louis to the equator, to the nearest kilometre. 2

Question 29 continued on page 32
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Question 29 continued)

(c)  On the second night, the team went to dinner at the Olive Garden Italian restaurant.
The total cost of the meal was $372.83, including 8.3% GST (Goods and Services
Tax).

(1) Show the cost of the meal before GST was $344.26, to the nearest cent.

(i) If the team also paid a tip of 18% of the cost of the meal before GST, calculate

the total amount they paid for their meal.

Question 29 continued on page 33
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Question 29 (continued)

The table below shows the international call costs of different plans with Telstar.

International
calls

International calls standard rates International International
Saver Ultimate
Telstar Home
Phone plan
Call connection fee
(for new Telstar bundles 52c¢ per call 52¢ per call >2¢ pecracliilils%(fjirr)rtl itwe lziere the
available from 30 June 2015)

Call connection fee 55c per call except where the

(all other plans) 53¢ per call 53¢ per call call is Unlimited

$5 per month (included
. in Telstar Voice
Monthly charge Nil Ultimate and Telstar $15 per month

Home Phone Pinnacle)

Call rates per

Call rates per minute

Call rates per minute or part

minute or part
thereof or part thereof thereof
United States $0.21 $0.02 Unlimited

(1) InJanuary 2016, Tia’s mother switched from the International Saver Plan to the

Telstar Home Phone Plan. Tia’s mother called Tia while she was in the United States

in April 2016. If they talked for 22.7 minutes, calculate the total cost of the call.

(i) If this was the only call Tia’s mother made in the month, should she have kept

the International Saver Plan she started in 2014? Explain, using calculations to

justify your answer.

Question 29 continued on page 34
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Question 29 (continued)

(e) Abbotsleigh’s robotics team competed in the Australian regionals of the FIRST Robotics
Competition to qualify for the world championships. The quarterfinal results for the red and

blue alliances are shown in the table below.

Red Alliance Blue Alliance
107 64
36 100
97 92
90 100
115 106
86 106
105 72
120 64

(1) Calculate the mean for the red alliance.

(ii1) If the mean for the blue alliance is 88.75 and the standard deviation is 16.18, which
alliance is more likely to win the competition? Explain, using the means and standard

deviations, to justify your answer.

End of Question 29
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Question 30 (15 marks) Student Number:

(a) A team of students is going to Cambodia to assist aid workers creating a landfill site. They
need to calculate the volume of the planned site to determine whether it will be enough for
the waste disposal. One section of the site is to be divided into cells. The sides of the cells

are trapeziums, evenly spaced 100 metres apart, as shown below.
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Areas A2, A3, A4 and AS have been calculated as shown in the following table.

Section Al A2 A3 A4 AS
Area 168.75 m? 542.5 m? 383.25 m? 383.25 m?
(1) Calculate the area of A1 shown in the diagram above. 2

(i)  Use two applications of Simpson’s Rule to calculate the total volume of the landfill, to )

the nearest cubic metre.

Question 30 continues on page 38
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Question 30 (continued)

(b) The graph below shows the correlation between the English Proficiency Index (EF EPI)
and the Human Development Index (HDI).

BETTER ENGLISH, BETTER QUALITY OF LIFE
There is a correlation between how well a country’s population speaks English and education,
life expectancy, literacy, and standards of living.

HUMAMN DEVELOPMENT IMDEX (HDI)
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SOURCE LINITED MATIONS HUMAN DEVELOPMENT REPORT, 3012 AND EF EPI 2073 REPORT HEBRORG

Source: http://maloloschan.com/ae/4.html

Whilst the above graph shows a correlation between the level of English spoken in a
country (EF EPI score) and the HDI (education, life-expectancy, literacy and standards
of living of the people), is it correct to say the level of English spoken in a country
determines education, life-expectancy, literacy and standards of living of the people in

that country? Explain.

Question 30 continues on page 39
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Question 30 (continued)

(c) Verity and Sophia went to the Olympics in Brazil. They found the life expectancy of

women in Brazil has been improving, as shown in the table below.

Life Expectancy from birth
Women - Brazil

1960-2014
100
80
o //'-’
40
20
0

1950 1960 1970 1980 1990 2000 2010 2020

—@— Life expectancy - Women

Source: http://countryeconomy.com/demography/life-expectancy/brazil

Mean Standard Deviation
Year (X) 1987 15.87
Life expectancy (Y) 68.21 6.42

If the correlation coefficient, r = 0.9959, use the values in the table above to find the:

(1) gradient

(iii) equation of the least-squares line of best fit for women

Question 30 continued on page 40
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Question 30 (continued)

(iv)  Use your equation from (iii) to estimate the life expectancy, from birth, of a woman

Brazilian who was born in 1998.

(d) A medical researcher used 40 Brazilian women with hypertension (higher than normal
heart rate) in an experiment to test a new drug designed to reduce hypertension, using two
groups of equal size. There is a control group (untreated) and an experimental group

(treated with the new drug).

Measurements of heart rates were taken over a 6-week period and recorded. The mean and

standard deviation for these sets of measurements were calculated as shown in the table

below.
Group Mean Standard deviation
Control 67.6 15.8
Treated 60.6 10.2

If a normal heart rate is 60, what conclusions can be drawn about the effectiveness of the

drug? Explain, using z-scores.

Question 30 continued on page 41
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Question 30 (continued)

(e) A cure has been developed for a serious illness but the treatment is very expensive. The
following graph shows the average amount ($A), per person, it will cost the hospital to

treat N people. The equation for this graph is

A=0.01(N -250)* +300.

800

700

600

500

400

300

200

100

|
|
\
|
\
|
|
|
|
0 100 200 300 400 500
Number of people treated

The following table shows the average amount of revenue ($A), per person, received by

the hospital when N people undergo the treatment.

Number of

People (N) 25 70 150 215 425

Amount ($A) 600 555 475 410 200

(1) Use the table of values to calculate the gradient of the line.

Question 30 continues on page 42
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Question 30 (continued)

(i) Plot the points on the graph on the previous page and join them to make a straight line.

(i11) Estimate how many people would need to be treated for the hospital to make the most

profit.

End of Question 30

End of paper
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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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Student’s Name:

ABBOTSLEIGH

2016

HIGHER SCHOOL CERTIFICATE
Trial Examination

Student Number:

Teacher’s Name:

General 2 Mathematics

General Instructions

* Reading time - 5 minutes.

»  Working time — 2.5 hours.

* Write using black pen.

* Board-approved calculators may be used.
» A formulae and data sheet is provided.

* All necessary working should be shown in
every question to gain full marks.

» Make sure your Student Number is on the
front cover of each section.

» Answer the Multiple Choice questions on the
answer sheet provided.

¢ In Questions 26—30, show relevant
mathematical reasoning and/ or calculations

Total marks - 100

s Attempt Sections 1 and 2,

25 marks
e Attempt Questions
s Allow about 35 minutes for this section,

75 marks
+ Attempt Questions 26 - 30
* All questions are equal value

¢  Allow about | hour and 55 minutes for
this section,



Outcomes to be assessed:

General 2 Mathematics:

Preliminary Qutcomes:

MGP-1  uses mathematics and statistics to compare alternative solutions to contextual problems.

MGP-2  represents information in symbolic, graphical and tabular form.

MGP-3  represents the relationships between changing quantities in algebraic and graphical form

MGP-4  performs calculations in relation to two-dimensional and three-dimensional figures

MGP-5  demonstrates awareness of issues in practical measurement, including accuracy, and the choice
of relevant units

MGP-6  models financial situations relevant to the student’s current life using appropriate tools

MGP-7  determines an appropriate forim of organisation and representation of collected data

MGP-8  performs simple calculations in relation to the likelihood of familiar events

MGP-9  uses appropriate technology to organise information from a limited range of practical and
everyday contexts

MGP-10 justifies a response to a given problem using appropriate mathematical terminology

HSC Outcomes:

MG2H-1 uses mathematics and statistics to evaluate and construct arguments in a range of familiar and
unfamiliar contexts

MG2H-2 analyses representations of data in order to make inferences, predictions and conclusions

MG2H-3 makes predictions about situations based on mathematical models

MG2H-4 analyses two-dimensional and three-dimensional models to solve practical problems, including
those involving spheres and non-right-angled triangles

MG2H-5 interprets the results of measurements and calculations and makes judgements about
reasonableness, including the degree of accuracy of measurements and calculations and the
conversion to appropriate units

MG2H-6 makes informed decisions about financial situations, including loan repayments

MG2H-7 answers questions requiring statistical processes, including the use of the normal distribution,
and the correlation of bivariate data .

MG2H-8 solves problems involving counting techniques, multistage events and expectation

MG2H-9

chooses and uses appropriate technology to locate and organise information from a range
of contexts

MG2H-10 uses mathematical argument and reasoning to evaluate conclusions drawn from other sources,

communicating a position clearly to others, and justifies a response



SECTION I

23 marks
Attempt Questions 1 - 25
Use the multiple-choice answer sheet

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
Ao 6@ OO O
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new

aANswer.
nwe BHWM 0O OO

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
&~

W W 0O OO

1 Josie works at the local coffee shop and is paid at an hourly rate of $11.20. How much would
she earn in a week if she worked 12 hours at normal time, 3.5 hours at time and a half and

5 hours at double time?  (12x $11-20) +(3-5x 1.5 x 1-20) + (5% 2 x $11-20)
= 13440 + §IR 50+ BUA = &305-2_0_

$305.20 (B) $162.40 (C) $277.20 (D) $193.20

2 A high school has 125 students in each year group Year 7 to Year 12. A survey is to be
conducted to detenmine the average number of hours per week of study by students at the

school. Which of the following would provide the most representative sample for the survey?

{A) Random sample (B) Systematic sample
((C)) Stratified sample (D) Census

Eq;uui w@s‘qF aivef\

o ecadcdh class .




3 Alex borrows $9 800 to buy a new car. She pays off the loan in monthly instalments over 6 years

at arate of 5.4% p.a. How much will she pay, in total, over the 6 years?

(A)  $9800 x (1.54)° oz fs‘-q.% po A=P(iamy”
= s_-i_t-ip_% pes JUPR A 2
(B)  $9800— (1.0045) x 6 - (59) 2 oo - $4800(1+0.0045)
'~ =$3300x (1:0048)"
(©)  $9800 x (1.54) x 72 T 01004
= Gbra X (R

(D)  $9800 x (1.0045)™ T

4  There are 1 056 006 tiles on the Sydney Opera House. When this number is written in scientific

notation to two decimal places, it is equivalent to which of the following?
OS5 GO0bX 18° x LOEXIOY

(A) 1056 x 10° 1.06 x 10° (©) 1.05x10° (D) LO6

5 The maximum size of a text message before modern messaging systems was 140 bytes.

How many text messages could be sent by India if she has one megabyte of data to use?

oA X102 T - F48G.5285 F !
e

7489 (B) 1048576 €) 59919 (D) 749

6  Clare tabulated the times taken for 200 cars to cover a 400 m stretch on a local highway.
Her resuits are shown in the table below.

Time in seconds | Class Centre | Frequency
8-12 10 1
13-17 15 30
18-22 20 80
23-27 25 60
28-32 30 20
33-37 35 S

The standard deviation of the scores was closest to which of the following?
G = 5 i A9 s oA

(A) 15.13 5.12 € 21 (D) 11.03



A premium gold car number plate consists of three letters followed by three digits. If Eve

wants to buy one with the first two letters, being A followed by B, how many different number

plates are possibie (repeated letters and digits are allowed)? 1 1} (2610 [10 1O
EG
(A) 2x26x10x10x10 (B) 2x26%x10x9x8

(C) 1%x26x9%x9x9 1x26x10x10x10

Scientists are using capture-recapture to determine the population of giant otters in an isolated
area of Brazil. They tagged 25 giant otters and released them back into the wild. A month later

they caught 15 giant otters, two of which were tagged. Which of the following is the closest

estimate of the population of giant otters? 25 - A s 2S%AS = AR
CoY 31s = A%
w = l8F-S
(A 1 B) 3 (©) 188 (D) 375

A koala is stranded on top of an 11 metre telegraph pole. From the top of the telegraph pole,
the angle of depression of the rescue vehicle is 24°.

—T - Fon © = PP

J ¢ cQ ad

L& mﬁ\ Q NOT TO '
::je,Presgicn SCALE Fen 24° = _l;(:_

= 24306 KOS !

M
[
Y

o dJ.

How far from the base of the telegraph pole is the rescue vehicle, to the nearest metre?

25m B) 4m (C) 9m D)y 27m




10 A study was conducted in the USA between 1982 and 1991 based on casualties to seatbelt
wearing drivers in car to car collisions. The probabilities of fatality and severe injury according

to impact speed are shown in the table below.

Impact speed Probability of
(kma/h) fatality
40 0.02
50 0.05
60 0.11
70 0.21
80 0.31
90 (041D
100 0.50

Source: http:/fusers.tpg.com.au/users/mpaine/speed. himl#stopping

If there were 625 collisions involving cars driving at 90 kim/h, approximately how many of

them could be expected to result in a fatality? 25 X O Y%l = 256 A5
(A) 37 B) 79 @ 256 @) 59

11 Rani is driving to Young when she notices a wombat on the road. Her reaction time is 2.6 s and her

braking distance is 20 metres.

If she is travelling at 80 kim/h, what is her total stopping distance, to the nearest metre?

(A) 12m (B) 45m © 58m @78m

FYOolkm = FOxWOCO _ 11'5_33,1 recvion istoace = slaudﬂl‘lﬁ:\Q% si—b{,l,,:,ﬁ Ak = 20+5TFFm

I BCO 5 . - G .
SECE Rl e e
Z SFFe
12 Sophie recorded her runs for the last eight cricket games she played, shown below.

100 45 67 81 107 93 &80 75 Av=-g~ =8l

How many runs will she need to make in the next game if she is to increase her average to 8§57

Tral Fung = 8% %9 qw.u:\r\\-"\csg = Fes —bugk
z Fes5 = IW¥F

(A) 10 (B) 27 (C) 85 117



13 Which of the following scatter plots would have a correlation coefficient closest
to r=—097 > Negolive slepe
* Clese to beidg o Line,

A v - B vt e
15+ —3 15= -
@ . : b4 : e
103 — —— S10-
I . ’ . - - PP
I U Fa CIRE o L
> " 33 IR
- . . Vo — L -
1 —imt i : : : ] — i i
2 4 6 8 10 2 4 6 3 0
Age Age
. . .
i . . . M4
© : B ) @15______, ——
15+ Sy . S . *- i
g —Te i T 8
v - . . e -
8. 2107 P A
=10% — = L g
: : s REREEE T
- L . 57 o
5 - gl
. . - - [}
e : e g bttt}
2 4 6 8 10 2 4 6 8 10
Age Age

14  The graph below shows the cost of sending parcels of different masses. (e
L4 poccels

I*H-G‘Dj Pou‘-c.e'l = $1.90
Cost ($)
- Lg.r.‘-\-l.‘.-‘os Poruz.[s T - SoRy
34 Oo—=9 = 4§06
254 C———®
I 1 parcel
21 O—@ A —ore=
L oOgG x 4 = 6Oby
1.5~ |
| i 3 =ty
| /:- | Cesk = £2.50 ¢
054 ! '
\ 1
3 | 1 | ] 1, Mass (k
o B 1 s ; ;7 Mess bg)

Saving = 46-%2:50 = $3-5C
Josie is starting an online business and wants to send a client four packages each weighing 400g.

How much would Josie save by sending them together as one parcel, rather than separately?
(A)  $1.00 B) $3.00 (© 5350 (D) 450

-7-
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Using the tax table below, determine the tax payable on a taxable income of $29 000.

Taxable Income

Tax on this income

$0 - $6000

NIL

$6001 - $22 000

e e —

16 cents for each $1 over $ 6 000

$22 001 - $45 000 ™
e

P

$2560 plus 25 cents for each $1 over §22 000

$45 001 - $60 000

$8310 plus 40 cents for each $1 over $45 000

$60 001 and over

$14 310 plus 48 cents for each $1 over $60 000

$ 25000 — $2.c0C = FFOOO
(A)  $2560.25 $4310.00 (C) $5749.75 (D)
box = $2560 + O'ASx FOOO
= $2a560 + £1I50O
S £ 30

§8310

16 The Hand Stirred Condiment Shop in Berrima sells 9 different condiments. Teaan wants to make

up a gift pack consisting of 4 different condiments. In how many ways could Teaan choose the

four condiments?

(A) 9%x8xTxEx5x4x3
= 36
B) 4x3x2x]
= 24
OIxB8xT7Tx6
Q) —
4x3%x2
=z jale
4x3x2
(D)
Ox8x7Tx%x6
=..._'._-
1.6

qC_._;_ =

SRR TF Kl

x2xl
Lgs0

Pl b B Y

by B o x|
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The following rates notice was issued by Wombat Council.

Wombat {1
Council {3

RATES AND CHARGES NOTICE
18t July 2016 to 30t June 2017
A Beigh Customer Ref No 1111111
76 The Wynd
Wombat Due Date 31/08/2016
lssue Date 17/07/2018
Assessment No 11111-00000-1
PROPERTY RATING VALUER GENERAL'S VALUATION BASE
CATEGORY LAND VALUE DATE
Residential 8377 000 01/07/2016
RATES & CHARGES BRATEABLE CENTSINS AMOUNT
VALUE OR QTY OR CHARGE
Residential rate $377 000 0.272950
Waste Mgt Chg 80 litres 1 $195.00 $195.00

18

TOTAL PAYABLE

Payments made after 29/06/2016 will not be shown on this notice,

$371000 x O-ALF2950 = 1O 025
Toral 310 90215 + 195
= 5103 097 iS

What is the total payable?

(A} $1029.02 (B) $1224.02

(©) $102902.15 $103 097.15

A caterer had boxes made to exactly hold 9 round biscuits as shown below. She wants to
cover the remaining space with sprinkles. If the box is a square with side length 15 cm,

which of the following is closest to the area to be covered with sprinkles? s
Do

Eecha éigmeber = o

e EY
[ - redics = 2:5 em
Vs Adrc.\es = &= TT(""
S NOT TO N
>—<(\ SCALE S IF6 FLESEO8cn
. A . o xw
g_/\ Suene = 1S w iy .
& s AAB em
(A) 209.29 cm? (B) 146.46 cm® @ 48.29 cm? (D) 140.18 cm?
-9- ‘qspr.;\tdgs = RS — ‘l'i(‘,-':](iq-gs(:&

FHBAESAl DA G
T GEe A em( 1::5&&.()\.')



19 In abox of 24 seatbelts it is known that five are faulty. Two seatbelts are chosen at
random. Which of the following probability trees could be used to determine the
probability of choosing one faulty seatbelt and one non-faulty seatbelt?

(A) (B)
4
4 fanlty 23 ety
5 Jaulty 3 fanif_v<
24 19 riot 2 15 not
24 Jaulity ey Sailty
3 5
% falty > Sauit
Lia not 1 not
24 Jailty 24 Saulty
19 not 18 not
24 Jaulyy Sa fanly
‘
®
5 4
7 Jaulty 23 fundty
5 Sty 5 Janliy
4 18 not 24 19 not
2 Saulty 3 Sauiry
4 Sfaulty 2 ity
0 3 aulny o T Sauin
2 not o hot
Jaulty 24 Jaulty
19 not 1§ not
23 Jauley 23 Sauly
20  What is the equation of the line £ 7
ld = ™M+ b
Y _
3 V A= rise
(g ¥a)
= 2
{
T3
by = b-—u‘#\‘o-e)—c_g.p"'
>X =
-1 ¢ 3
, Y 3w+
4
(A) y=-3x+3 (Bﬂy=3x+3
—X X
) J’=“§“—1 D) y=—-1

-10 -
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22

The expected life of an Evercharge battery is normally distributed with a mean of 10 hours.

What is the standard deviation if 95% of Evercharge batteries are expected to last between

8.8 and 11.2 hours? X s =qg¥ % shendard deviehoas = -2

R W ol 3
2,
0.6 hours (B) 3.8 hours Toehours

(C) 7.6hours - . (D) 9.5 hours
T 10 T
"3 -2 -y t ~ 3

The diagram below shows the sketch of a field, measurements in metres. Choose the correct
corresponding field diagram.

25
14 12
28
36 NOT TO
SCALE
15 10
®)
105 IS -850 = A5 25
80 | 12 go-60 = 1w 14 12
28 | 56
28 66 bb—-(0 =8 &
s | 10 15 | 10
. 0
(C) D) 25
105
12 | 14
12 | 80
56 | 28
28 | 66
10 | 15
15 | 10
0
0

- 11-




Using the sine rule, find the size of angle & to the nearest degree.

23

- . e
PPy N )

13 W a
$in Gp® T osac 11 13
% SIAC = Mox SIAHDT

Sin( = Hx sav\-+0

C

C tom (o IHIGITL. } A Aﬁ

T 3 quG33u67Y
< 337

(B) 49° (C) o91°

24 Consider the equation ST+3 2—7?"L

Which of the following would be a correct step in solving the equation?

(A) 5—A-+-S=—B
4 R 5
e ros
4 5
12 28‘
(©) 5x+3=8——si
@rror
S5x
(D)/" +15=10-7x
Ef‘t‘c"‘s

-12-

NOT TO
SCALE

@) 107°



25 The following back to back stem and leaf plot shows the prices ($) of Poodle and Chihuahua

puppies at a popular breeder.

Poodle

16 po—odle Pu.ﬂﬁe Ly

310
755
87654
8855
3

co 1 v b B

o = 65 +66
Chihuahua medio —
5 5§

00233
112355 (\}ooo‘ cdhiihuehua pum)ies

. A65F s 1g e
0227

. & ik
6 e xcol = g3.5%

What percentage of Chihuahua puppies cost less than the median price of the poodle puppies?

(A) 64.5%

(©) 87.5%

(B) 93.75%

(D) 51.5%

End of Section I
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SECTION II Student Number:

Total Marks — 75
Attempt Questions 26-30

All questions are of equal value

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

Extra writing space is provided on pages 19, 24,29, 34, 41. If you use any of these spaces, clearly indicate

which question you are answering.

Question 26 (15 marks)
Jen has bought herself a pet rabbit.

(a)  Ahealthy diet for a rabbit should have 18 parts fibre to 14 parts protein to 3 parts fat. The

local pet shop sells rabbit food containing 1.2 kg protein,

What is the total weight of fibre, protein and fat in the packet?

Cibre proven : Cor

1% Vg 3
O yoval weigh- = 12
FT+te + 3 7 B9 parts 2s = % woergy

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

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

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

(b) Jen pays $85 per month for food and supplies for her rabbit.
Assuming a constant annual inflation rate of 2.6%, calculate how much Jen would pay

for the food and supplies in 3 years’ time.

PV = §85 \:V:P\K(H-r)"

- 26 _ ~ : 3
o= o o-cab = 8%(! +O-O9~<=>)
noe D = fa1-5038F 2906

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

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

Question 26 continued on page 16
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Question 26 (continued)

(c) Jen is designing a new hutch for her pet rabbit. The front view of the sleeping quarters is

made up of a triangle and rectangle, as shown in the diagram below.

~ 90cm
NOT TO
SCALE

Angle BAC is to measure 113°and the base of the triangle, BC, is to be 90 cm. Let AB=AC =x.

(i} IfAB=AC=x, show thatx= —8190—
2(1—cos113°)

‘E,c," = Acts f’r[}l - l(ﬁc.)(/\&;) CC.'SSA

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

Bloo

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

(=31 e]= -
TR SN A0 B T < T T L 00 RS

(ii) Hence, find the length of 4B, to the nearest centimetre.

AT el
o= s (V= Ccos113%)

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

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

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

Question 26 continues on page 17
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Question 26 (continued)

(iii)  If Jen uses a ruler with centimetre markings to measure the length of BC, what is the

absolute error of her measurement?

| N\Qp\c_tha = [ em

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

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

(iv)  Jen wants to paint triangle ABC in the diagram on the previous page with textured

exterior paint. Calculate the area of triangle ABC to the nearest square centimetre.

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

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

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

L R N N N N OO R I R L R R R N R R T T T

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

V) Textured exterior paint comes in 2 L tins with a coverage rate of 600cm?/L ., How

many tins of paint will Jen have to buy?

A 2l A Sl cover A X600 = 1200cm®

..................................................................................................
D D e P T T T .7
..................................................................................................
..................................................................................................
..................................................................................................

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

Question 26 continues on page 18

-17-
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Question 26 (continued)

(d) Jen’s rabbit had some minor surgery and needs to be given medication at the rate 0f 30 g/ L 2

in the rabbit’s water.

The medication is supplied in solution. The label states the concentration as 150 g/ 250 mL.

How many millilitres of the solution should Jen add to 500 mL of water? l

—

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

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

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

()  Jen discovered her rabbit likes listening to music. She can download at a rate of 2
600 kilobits per second (kbps), where 1 kilobit = 1000 bits. Jen wants to download
a 38 megabyte (MB) file.

How long will it take Jen to download the file? Give your answer in minutes and

seconds, correct to the nearest second.

cookbps = OOxiI00O bikg P sec

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

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

= BEXIONY % IOAE X B
o000

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

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

snsnareesamaterisranasasnearprrer e et e pira s

......................................... & RROEE L S Y Y B S A seccqé)

—

|

|

! End of Question 26
;

|
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Question 27 (15 marks) Student Number:

Shenali and Hayley went to Hawaii for a holiday.

(a) While they were out shopping, Shenali and Hayley discovered Dylan’s Candy Bar.
There were boxes in the shape of a medieval castle. The section under the ramparts was

a rectangle with a doorway cut all the way through from the front, as shown below.

15 ¢m

NOT TO
SCALE

12 cm
8 cm

.6cm
i) The doorway is a semi-circle on top of a rectangle.
Y g 3
Calculate the area of the front of the box, without the door section, as shown e m
above. ‘ .
ﬁpl'__tr')- (_’_\L:L_y_u_\, bLem
vy L3y % S ¥Rt
TR e TR Bz
A 3cem _ 1 - G = p i
= %+ 3CA51 25 G e 36:8¢ : (gocm®

P = 1500451102,

Toral Aven = A +A2 = B:3CASTIATEA+ 36§ > 13t BYO L

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

2 L5 IOES LS Fam? T e el (4
(ii) If the candy container is 5cm deep, calculate its volume, in mL, to the nearest mL, 2

assuming the doorway is cut all the way through the box.,

Vz el ~
s 1% S0 T ¥ S

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

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

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

(iif) There are 25 blue, 16 yellow and 13 red lollies in the box. If Shenali randomly 1

selects one, what is the probability it will not be a yellow lolly?

. — 25 413
asgieerz =Sulelies | Plaet o) = g
= 38
............................................................................... S
= 14
Question 27 continued on page 22 T
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Question 27 (continued)

The lolly box above is made to a 1: 900 scale of a real castle.

(iv)

Calculate the width of the real castle, to the nearest metre,

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

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

(b) There was a chocolate coated object on the counter. It consisted of a hemisphere inside

the top of a cylinder, as shown below.

The cylinder had a radius 36 mm and height 68 mm.

36 mm

e
NOT TO

SCALE
68 mm

The object was entirely dipped in chocolate. Calculate the total surface area coated in
chocolate, to the nearest cm?. =3 lbem, h= 6 8cm

s‘b‘f\e-’“e. + {6 o—aogd\sf\&er < Q?—c_\p_(_‘ocase)

-

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

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

Question 27 continued on page 23
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Question 27 (continued)

(c) Hayley discovered a packet of sherbet in the shape of a cone, like a princess hat. It had a
radius of 2.05 cm and a volume of 62 cm?®. Calculate, to the nearest cm, the height of
the cone.

NOT TO
SCALE
c Lk Goog4-TFIoq x h
------------------- ;....“'l'.'-'G.I-'...‘.‘-‘..‘.‘--l..‘........l.......'.l'.'.""""..'.‘..‘-‘.-
I~ = U e 0Oos= 7309
................... AL R BEN B e
= b cm (nearest om)
(d)

Shenali and Hayley met Janet, a female Hawaiian university stadent, who took them to
a bar to listen to music. Shenali and Hayley drank pineapple juice while Janet had 5
standard drinks in 3.5 hours. The legal driving limit in Hawalii is a BAC content of 0.08.

If Janet’s mass is 60 kg, would you recommend Shenali and Hayley accept Janet’s offer
to drive them home? Give reasons.

BAC lor) -~ *-5H

Female 5-5

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

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

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

ris\f-g) 50 vacould recommend  »olb- accepk‘:\% cx Vil

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

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

End of Question 27
.23
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Question 28 (15 marks) Student Number:

(a) Emma is moving to a new job in Young. She looked up the map shown below.

=1 ! DR

o e i L I i ey

H e e A i |

] e ] i i

fy .20 ke ! 2 W

3 _,-,..__<1 T J e s -
ey St 25l i A
/
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Calculate the scale on the map. 1
4 em = A0 kb~ bSem = AD b
blbem = 20000000 q's.._tf“\ :.?.‘TOOOQOOC.' ..........
A3 = YoOoLopoo [ e g A Y Iy
| © 423%38XGOSF
E&;m X100 Cx 10O = c.-vt]
(b)  Emma needs a car for her new job. She bought a car for $32 000 which depreciates by
$2400 each year.
(i) Use the straight-line method of depreciation to find the value of the car after 4 years. 2
S = \/ C — D M
r B aadol ( $ 25900 % r.;)
s £, 400
(i) How many years and months after the car was purchased, will Sarah’s car have a 5

$0 salvage value?

Question 28 continued on page 26
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Question 28 (continued)
(c) Alex is visiting Emma and they drive to the Temora Aviation Museum to go on a joy
flight, shown in the diagram below. The plane flies 66 km from Temora (T) on a
bearing of 330° to West Wyalong (W). It then flies 101 km on a bearing of 223° from

West Wyalong to Leeton (L). They have lunch at Leeton before returning to Temora.

(1)  Mark the bearings on the diagram above.

(1)) Show that angle TWL is 73°

(iv)  Calculate the true bearing of Temora from Leeton.

Or  cosoe = tort afio 1. ) - 66

L= San T %
DA e DL SOROEE R T
S T S TR O s . o:3ud301456
fod.2Wh. ol T c@g~*(034q133114$6)
..... T e 5. 387 (nearest degreel
L g
S et 1t ] Beoring = 430350
- o8 T

oL T (80°- F3°- g&°

...... g i MRS TR (VAR SRR SEE R N TR PRV PSR e
GC-.‘_oru'-’.s :}iz"'t 556 Question 28 continued on page 27
26
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Question 28 (continued)

(d)  Emma is saving for a holiday. She deposits $3600 into an account at the end of every

year for four years, The account pays 5% per annum interest, compounding annually.

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

Future values of an annuity of $1

End of Interest Rate o
Year 1% 2% 3% 4% | 5% )
1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
20100 | 20200 | 20200 | 20400 | 2.0500
3.0301 | 3.0604 | 3.0009 | 31216 | 3.1525
40604 | 41216 | 41836 | 42465 |(43101)
51010 | 52040 | 53091 | 54163 | 5.5256
6.1520 | 63081 | 64684 | 66330 | 6.8019
72135 | 74343 | 7.6625 | 78983 | 8.1420
82857 | 85830 | 88923 | 92142 | 9.5491

INENGNNE
|

(i) Use the table to find the value of Emma’s investment at the end of four years.

$1 = 40!

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

L3OO > 300x K4 31014

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

(i) How much interest does Emma earn on her investment over the four years?

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

Question 28 continued on page 28
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Question 28 (continued)

(e) The following graph shows the average annual temperature and rainfall in Young,

NSW.
Location: 073138 YOUNG AIRPORT
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Australinn Government
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Created on Mon 18 Jul 2016 17:14 PH REST

Source: hitp://www.bom.gov,aufjsp/nce/edio/cvg/av

Emma wants to plant a special tree in her garden. The label on the pot indicates the

tree needs at least 30 mm rain, on average, per month and the temperature cannot

go below 18°C. Using the graph above, should Emma buy the tree? Explain.

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

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

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

End of Question 28
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Question 29 (15 marks) Student Number:

In April, Abbotsleigh’s robotics team flew to St. Louis, in the USA, to compete in the FIRST Robotics
World Championships. The coordinates of Sydney are (34°S,151°E ) and St. Louis (39°N,90°W ).

(a) The flight left Sydney’s Kingsford Smith airport at 10 a.m. on Saturday. If the total

travel time was 19 hours and 45 minutes, what was the local time in St. Louis when

2
the team arrived?  S+. k& Syd
¢ : t
QoD St E
............ __‘|~..t°*qo°,\
Ae D Cerence = S = ‘e‘/g\‘tt:u."‘s T ohas Gamias
I0am Sab 4 Szncj VOcan Sab (A Syd
= lohrs & anin Bdd m;aw. b w9 e S s
B Sl e BRA 6. %San Swa
Add Cligh:  + IQhr g aad Subhepel e difQerents
Torilp~ fak Vit Bak
(b) Calculate the shortest distance from St. Louis to the equator, to the nearest kilometre. 2
3Q° N
/Q. g B e AT
= 360

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

Question 29 continued on page 32
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Question 29 continued)

(¢)  On the second night, the team went to dinner at the Olive Garden Italian restaurant.
The total cost of the meal was $372.83, including 8.3% GST (Goods and Services
Tax).

(1) Show the cost of the meal before GST was $344.26, to the nearest cent.

I

00% +8'3% = 108:3¥%

(i) If the team also paid a tip of 18% of the cost of the meal before GST, calculate

the total amount they paid for their meal.

0
(-3

q

0
<+l

™%
>
m
0

4
®
0?

-
n
n
J

<
P

Question 29 continued on page 33
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Question 29 (continued)

(d)

The table below shows the international call costs of different plans with Telstar.

International
calls
International calls standard rates International International
Saver Ultimate
Telstar Home
Phone plan
Call connection fee
(for new Telstar bundles 52c per call 52c per call 520 pegaif]ils%;‘;iﬁ) :ut“; }Zlere the
available from 30 June 2015)
Call connection fee 55c per call except where the
(all other plans) 35¢ per call A s L& call call is Unlimited
Km% (included
. i tar Voice
Monthly charge 61/1) Ultimate and Telstar $15 per month

Home Phone Pinnacle)

Call rates per
minute or part
thereof

Call rates per minute

or part thereof thereof

Call rates per minute or part

United States $0.21 $0.02 Unlimited

(1) InJanuary 2016, Tia’s mother switched from the Intermnational Saver Plan to the

Telstar Home Phone Plan. Tia’s mother called Tia while she was in the United States

in April 2016. If they talked for 22.7 minutes, calculate the total cost of the call.

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

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

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

(ii) If this was the only call Tia’s mother made in the month, should she have kept
the International Saver Plan she started in 20147 Explain, using calculations to

Jjustify your answer.

babernabiencd Seve r Feme Phore Plas
..... Sorsse2pdooa v 85 | SS3S
= 460!
No, should achw leeep Fhe IaAber nabiowval Saver
e, Qsibb\eHof\ﬂe ...... Phcnap\qf\\b&\ea‘bej‘

Question 29 continued on page 34
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Question 29 (continued)

(e)

Abbotsleigh’s robotics team competed in the Australian regionals of the FIRST Robotics

Competition to qualify for the world championships. The quarterfinal results for the red and
blue alliances are shown in the table below,

Red Alliance Blue Alliance
107 64
36 100
07 92
90 100
115 106
86 106
105 72
120 64

(i) Calculate the mean for the red alliance.

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

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

(1i1) If the mean for the blue alliance is 88.75 and the standard deviation is 16.18, which

alliance is more likely to win the competition? Explain, using the means and standard
deviations, to justify your answer.

‘:-)Ebiue= BR IS bed heg a ‘-\is‘nu‘ MAc S

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

O uive = 10 ig HNE’:S showld  win ) buk thew

Slevay e mmeheEe %Preuc‘

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

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

End of Question 29
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Question 30 (15 marks) Student Number: ‘?1

(a) A team of students is going to Cambodia to assist aid workers creating a landfill site. They
need to calculate the volume of the planned site to determine whether it will be enough for
the waste disposal. One section of the site is to be divided into cells. The sides of the cells

are trapeziums, evenly spaced 100 metres apart, as shown below.

'ﬂ»@
NOT TO
SCALE 7
£

300m

400°m

Areas A2, A3, A4 and A5 have been calculated as shown in the following table.

Section Al A2 A3 A4 A5
Area QS an- | 168.75m? 542.5 m? 383.25m? 383.25 m?
\.___._._-—-—""——-\/'-_"“\.___._V/
(i) Calculate the area of Al shown in the diagram above. 2
_— . _loxb
Veapezium A = ( ey Dx

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

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

(i1}  Use two applications of Simpson’s Rule to calculate the total volume of the landfill, to 2

the nearest cubic metre.

\/‘ ~ "E_[ﬁt-'{' “"‘Am'{' A}L‘] \/,_'R-' %[AL-* L"AM + /k 'Y
o0 - o\ 4
= lgf-[qq..-s + 4(.:.;,.13—).;. 5"-4&'8—] = 3—[541-5 +w(38325)+ 353 ::s]
= 43733 < Blggg- et

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

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

Question 30 continues on page 38
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Question 30 (continued)

(b) The graph below shows the correlation between the English Proficiency Index (EF EPI)
and the Human Development Index (HDI).

BETTER ENGLISH, BETTER QUALITY OF LIFE
There is a correlation between hov well a country’s population speaks English and education,
life expectancy, literacy, and standards of living.

HUMAN DEVELOPMENT INDEX (HOD1)

1.000
o Norway
% ° 4, 00 o
0.875 ®o ¢ 5 e °
. . H a1
Saudi Arabla  © o o Russia g
o o 4 ¢
0.750 o Q I
[ <0 Q
9, © Q
o China
0.625 o ©
o o o
Guatemala India
0.500
40 50 60 0
EF EP1 SCORE
SOURCE UNITED NATIONS HUMAN DEVELOPMENT REFGRT, 2017 AND EF EPL2013 REPOIT HBR.ORG

Source: http;//maloloschan.com/ae/4.html

Whilst the above graph shows a correlation between the level of English spoken in a
country (EF EPI score) and the HDI (education, life-expectancy, literacy and standards
of living of the people), is it correct to say the level of English spoken in a country
determines education, life-expectancy, literacy and standards of living of the people in

that country? Explain.

Mo. Wihile Vhere 19 a correlabian betwseen Hhage

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

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

occess o eéum‘*‘}of“, tNComme elc .

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

Question 30 continues on page 39
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Question 30 (continued)

(c) Verity and Sophia went to the Olympics in Brazil. They found the life expectancy of

women in Brazil has been improving, as shown in the table below.

LIFE EXPECTANCY FROM BIRTH

WOMEN - BRAZIL

1960-2014
g Life expectancy - Women

%0
80 1 AR
7 R e
50
40
30
20

10

0. —— E——

1950 1960 1970 1980 19990 2000 2010

2020

Source: http://countryeconomy.com/demography/life-expectancy/brazil

Mean Standard Deviation
Year (x) 1987 15.87
Life expectancy (y) 68.21 6.42

If the correlation coefficient, r = 0.9959, use the values in the table above to find the:

(i) gradient

FxCy  _ O saSqx 6%
M- T 1587
SO A0S IR0
A O.4O Ca_clec.i)laces)
(ii) y-intercept _ ‘
o = — "M ’a:” -

(iii)

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

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

equation of the least-squares line of best fit for women

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

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

Question 30 continued on page 40
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Question 30 (continued)

(iv)  Use your equation from (iii) to estimate the life expectancy, from birth, of a woman
Brazilian who was born in 1998.

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

z o ko(imas) —F 2659 so-wo(lwag) ~ 7 313

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

= 72-b\years 66 -8 yews

............................................................................ St e s eEstea AN a N sa i ek e

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

(d) A medical researcher used 40 Brazilian women with hypertension (higher than normal
heart rate) in an experiment to test a new drug designed to reduce hypertension, using two

groups of equal size, There is a control group (untreated) and an experimental group
(treated with the new drug).

Measurements of heart rates were taken over a 6-week period and recorded. The mean and

standard deviation for these sets of measurements were calculated as shown in the table

below.
Group Mean Standard deviation
Control 67.6 15.8
Treated 60.6 10.2
If a normal heart rate is 60, what conclusions can be drawn about the effectiveness of the 2

drug? Explain, using z-scores.

Comrolz  Z= Fg T Treqbed @ B = EIE

- @7"("“(90‘ . 6O, o a0
................................ L e 22

s O4BICI 26582 = O.058V LIS 2G4/
e e oA
o The Jower = -swere octeuwrs Cor vhe frecked  acoup.

e 0iC6L O 4% .
resa® 1 mmore effeclive as resulbs

......................................................................................................
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Question 30 (continued)

() A cure has been developed for a serious illness but the treatment is very expensive. The
following graph shows the average amount ($4), per person, it will cost the hospital to

treat IV people. The equation for this graph is

A=0.01(N-250)*+300.

800
700
600
500
400
300
200

100

200 300 400 500

Number of people treated

The following table shows the average amount of revenue ($4), per person, received by

the hospital when N people undergo the treatment.

o~ - Lo Py

™~
Number of / : / /
People (N) 25 70 r 15% 215 | 425 \1
J
Amount ($A) \600/ 555 475}} 410 \ 200 /
h,
= 7 N
(1) Use the table of values to calculate the gradient of the line.
™M= M
Z'X.:.'-‘-'x,

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

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

Question 30 continues on page 42
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Question 30 (continued)

(ii) Plot the points on the graph on the previous page and join them to make a straight line.

(iii) Estimate how many people would need to be treated for the hospital to make the most

profit.

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

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

End of Question 30

End of paper
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