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Use the multiple-choice answer sheet for Questions 1 — 25

KNOX GRAMMAR SCHOOL

2014 Daniel’s employer pays 6% more than the enterprise agreement. He is on Step 3 and receives an
allowance for Leader 2.
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A square pyramid fits exactly on top of a cube to form a solid.

5. George wants to build a rectangular vegetable garden in his back yard. He has 20 metres of
fencing and will use a wall as one side of the garden. The plan of his garden is shown, where X
metres is the width of his garden.
o / Wl NorTo
: SCALE
vegetable e NOT TO
garden ’ SCALE
= 7
What is the volume of the solid? Which equation gives the area, 4, of the vegetable garden?
(A)  513cem’ (A)  A=10x —x?
(B) 999 cm® (B) A=10x —2x?
1242 em’
© om (C) A=20x—x2
(D) 1539 cm’
(D) A =20x-2x?
The shaded region shows a quadrant with a rectangle removed. .
6. What is the value of 6, to the nearest degree?

f—— B2 m——

NOT TO

SCALE
NOT TO

SCALE

, A  21°
What is the area of the shaded region, to the nearest cm™?
(A)  38cm’ ® 32
(B) 52cm’ © 4
(€©) 6lcm? D 55°
(D) 70 cm?



A plane flies on a bearing of 30° from A to B? 10.

N

] s
=
5]

A NOT TO
SCALE

What is the bearing of A from B?

(A)  030°
(B)  150°
(©)  210°
(D) 330°

An entertainment system was purchased for $2100 on 12 April 2014 using a credit card. Simple
interest was charged at a rate of 19.74% per annum for purchases using the credit card. No other
purchases were made and there was no interest-free period. The period for which interest was
charged included the date of purchase and the date of payment.

‘What amount was required to pay the account in full on 20 May 2014?
(A)  $2143.16
(B)  $2143.59
(C)  $2144.29

(D) $2144.74

Jordan bought a new car for $45 000. In the first year the value of the car depreciated by 25%. In
the second and third years the value depreciated by 10% per year.

What as the value of the car at the end of the third year, to the nearest dollar?

(A)  $17663
(B)  $24750
() $27000
(D)  $27338

The equally spaced cross-sectional area of a water reservoir are shown.

Using Simpson’s rule twice, what is the approximate volume of the reservoir?

A 31km’
B)  58km’
(€) 117 km’
(D) 234 km®

Consider the data displayed in the stem-and-leaf plot below which shows the number of gold
medals won by a country at each Olympic Games.

Stem | Leaf Key 1 |5 =15

0013558
1 0023778
2101

At the next Olympic Games the country wins 12 gold medals. When this is added to the data set:
(A)  The median will decrease and the interquartile range will decrease.

(B)  The median will decrease and the interquartile range will increase.

(C)  The median will increase and the interquartile range will remain the same.

(D)  The median will increase and the interquartile range will increase.



Max’s phone has an 8 GB memory. He wants to download some apps that have an average
size of 95 MB. The number of apps that Max is able to store on his phone is:

A 11
(B) 84
© 86
(D) 87

Benji is being trained as a drug sniffer dog to be used at the airport. To test Benji, 200 pieces of
luggage are placed on a baggage carousel and drugs are placed in a small number of these. The
results of Benji’s test are shown in the two-way table below.

Drugs detected | Drugs not detected | Total
Bags with drugs inside 23 2 25
Bags without drugs inside 19 156 175
Total 42 158 200

To be used as a drug sniffer dog, Benji must meet two criteria:
Criterion 1: The dog must have a minimum 90% success rate in detecting bags that have drugs
inside

Criterion 2: The dog cannot have more than 15% ‘false positives’ ie saying drugs are in the
luggage when in fact they are not.

Based on these criteria, which of the following statements is correct?
(A)  Benji passes both criteria.

(B)  Benji passes criterion 1 but fails criterion 2.

(C)  Benji fails criterion 1 but passes criterion 2.

(D)  Benji fails on both criteria.

David has bought his first car for $4000. David does not think it is worth insuring the car but
wants protection against damage to other people and property that he may be responsible for.

David will need to take out:

(A)  compulsory third party insurance
(B)  third party property insurance
(C)  comprehensive insurance

(D)  both A and B

A rock is thrown from the top of a 20-metre cliff. The height above the ground level after
t seconds can be given by the equation h = 20 + 15t — 5t2. The rock will hit the ground after:

(A) 2 seconds
(B) 3 seconds
(C) 4 seconds

(D) 5 seconds

The wattage on a toaster is 1750 W. The toaster is used for an average of 3 minutes per day. Given

that electricity costs 25.1¢/kWh, calculate the cost of running the toaster for a year.

(A)  $4.58
(B)  $8.01
€ 43.92
(D) $127.24

The profit made by a concert is given by the formula P = 15N — 2000, where P is the profit
made and N is the number of people who attend the concert.

The profit will increase by how much if an extra 200 people attend the concert?

(A)  $200

(B)  $1000
(©)  $3000
(D) $5000



18.  John and Mackenzie are on a fitness program for one month. The probability that John will finish
the program successively is 0.7, while the probability that Mackenzie will finish it is 0.6. The

probability tree diagram shows this information. 20.  Walter wants to invest money into an annuity for 5 years. He will invest $1000 per year. Walter

can invest the money at 8% p.a. with interest compounded quarterly, so he decides to make his
contribution in four equal payments.

Mackenzie successful Use the table below to calculate the future value of Walter’s annuity

0.6
Future valoe of $1
John successful Interest rate per period
0.7 Perlod| 1% | 2% | 3% | 4% S0 6% 7% 8 9% | W% | uU% | 12%
0.4 ) 1| L000D| 10000 LD0O0O| LODOO| 1OOGD| LO00D| 1O00D| 1.000G| LODOO| 1.0000| 1L0000| 10000
Mackenzie not successful
2 | 20100 20200| 20300 20400 20500 2.0600| 20700 2.0800| 2.0000| 21000 21100 2.1200
3 | 3.0301| 3.0604| 3.0000| 31216 3.1525| 31RIE| 32140 32464| 32781| 33100 2}21| 33744
. 4 | 40604| 4.1716| 4.1836| 42465| 43101| 43746| 44300| 45061| 4.5731| 46410 47007 47793
Mackenzie successful
0.6 5 | S1000| 52040| 53001| 54163 55256| 56371| 5.7507| 5.8666| S.0847| 6.1051| 62278 63528
0.3 ’ 6 | 61520| 63081| 64684| 66330 68019| 60753| 7.1533| 73350| 7.5233| 77156| 70129| 81152
John not successful 72135 74343| 76625| 7.8083| £.1420| 3038 | 8.4540| R02I8| 0.2004| 0.4872| 0.7833| 10.0K00
8 | B2837| 8.5830| B8023| 9.2142| 0.5401| 0.80T5| 10,2598 | 10.6366 | 11.0285 | 114350 11.8594| 12.2097
. 9 | 03685 07546101591 | 103828 | 11.0266 | 11.4013 | 11.9780 | 12.4876 | 13.0210| 135795 | 14.1640| 14.7757
0.4 Mackenzie not successful
10 | 104622 10.0407| 11,4639 | 12,0061 | 12.5779| 13.1808 | 138164 | 14.4866 | 15,1920 | 15.9374| 16.7220| 17.5487

11 115668 121687 | 128078 | 13,4864 | 142068 | 149716 15.7836| 16.6455 [ 17.5603 | IB.5312| 195614 | 20.6546

12 | I2.6B25| 134121 | 14.1920| 15,0258 159171 | 16.8699 | 17.8885 | 18.9771 | 20.1407 | 213843 | 22.7132| 24,1331

13 | 138093 14.6803 | 15,6178 | 16.6268 | 17.7130 | 188821 | 20,1406 | 21.4953 | 22.9534 | 245227 26.2116| 28.029]

What is the probability that only one of John and Mackenzie will be successful?
14 | 149474| 15.9739| 17.0863 | 18.2919| 195986 | 21.0151 | 22,5505 | 24.2149 | 26.0192 | 27.9750| 30,0949 | 32.3926

(A) 0.18 15 | 16,0969 17.2934 | 1B.5989 | 20.0236| 21.5786 | 23.2760 | 25.1200| 27.1521 | 293609 | 31.7725 | 34.4054 | 37.2797
16 | 172579 18,6393 | 20,1569 | 21.8245| 23.6575 | 25.6723 | 27.8881 | 30.3243 | 33.0034 | 35.9497 | 39.1899| 42,7533

(B) 028
17 184304 | 200121 | 217616 | 23.6975 | 258404 | 28.2120 | 308402 | 33.7502 | 36.9737 | 40.5447 | 44 5008 | 48 8837

(C) 042 18 | 19.6147| 2014123 | 234144 | 25.6454 | 28.1324 | 30.9057 | 33.9990 | 37.4502 | 41.3013 | 45.5992 | 50.3959| 55.7497
19 | 208109 228406 25,1169 | 27.6T12| 305390 | 33.7600 | 37.3700| 41 4463 | 46.0185 | 51.1591 | 56.9393 | 63.4397

(D) 0.6
20 | 220190242074 | 26.8704 | 20,7781 | 33.0660 | 36.7856 | 40.9033 | 43.7620| 51,1601 | 57.2750| 64.2028 | 720524
19. A triangular pyramid and a triangular prism are of equal height, and have bases that are equal in area. (A)  $5866.60
‘Which of the following statements is correct? (B) $6074.35

(©)  $9549.10
(A)  The triangular prism has three times the volume of the triangular pyramid.
(D)  $24297.40
(B)  The triangular prism has one-third the volume of the triangular pyramid.
(C)  Both the triangular pyramid and prism have the same volume

(D)  You cannot work out which has the greater volume without knowing the area of the bases
and the heights.

-9- -10-



Angus has a holiday job painting identification labels on parking areas in a shopping complex. 24.  The table below shows Elijah’s results in four subjects. The mean and standard deviation for each
Each label uses one of the letters A, B, C, D and E and one of the digits 6, 7, 8 and 9 and he paints subject are also shown.
the codes in either red or blue.

How many different parking area labels can Angus paint?

@ 1 Subject Elijah’s Mark Mean Standard Deviation
A 1
English 70 60 7.5
(B) 20
Maths 72 60 10
40
© Chemistry 71 63 4
®) 9% Biology 68 58 8

In which subject did Elijah achieve his best standardised result?
(A)  English
(B)  Maths

(C)  Chemistry

o I3 em D) Biology

25.
The centre of a circle is O and the radius is 13 cm. One side of the triangle is 10 cm long.
Calculate the size of the shaded area correct to 1 decimal place. 90 m
(A)  1455cm’
(B)  223.9 cm? 140 m
(C)  410.9 cm?
(D) 941.9 cm? The diagram above shows the dimensions of a playing field. The lengths are given correct to the
nearest 10 metres.
Lake Baikal in Siberia is one of the coldest places on Earth. Its typical winter temperature What is the maximum possible area of the playing field?
. 9 .
is —76° F. Use the formula F = EC + 32, where C = degrees Celsius and F = degrees (A) 12600 m’
Fahrenheit, to determine the typical winter temperature at Lake Baikal in degrees Celsius.
(B) 1271525 m?
(A) —24.4°C (©)  13775m®
(B) —60°C (D) 15000 m?
(C) —104.8°C
(D) —194.4°C End of Section I

-11- -12-



Section II

75 marks
Attempt Questions 26 — 30
Allow about 1 hour and 55 minutes for this section

Answer all questions in the spaces provided.

Your responses should include relevant mathematical reasoning and/or calculations

Extra writing space is provided on page 32. If you use this space, clearly indicate which question you are

answering.

QUESTION 26 (15 marks)  Answer the questions in the spaces provided

@

(b)

Sebastian weighs 80 kilograms. He has consumed 5 standard drinks in 2 hours.

Calculate his blood alcohol level (BAC), correct to 2 significant figures.

Timothy created this box and whisker plot from data that he had collected.

20 35 40 50 80

He said that the highest score was an outlier.

Is Timothy correct? Justify your answer with appropriate calculations.

Question 26 continued on page 14

-13-

Question 26 continued

(c) The diagram show triangle ABE similar to triangle ACD in which AE =X, ED = 2x, BE =8 cm
and BE is parallel to CD.

(O]

(i)

(iii)

NOT TO SCALE

C

What is the ratio of enlargement from triangle ABE to triangle ACD?

What is the length of CD?

If AD = 36 cm, what is the length of ED?

Question 26 continued on page 15

-14-



Question 26 continued

(d)  According to Dominic’s mobile phone plan, he is offered 2 gigabytes (GB) of data usage.
After one year the phone company offers Dominic a 15% increase in his data usage, and after two
years they offer him a further 10% increase in his usage.

i) What is the overall percentage increase in Dominic’s data usage after two years?

(ii) The original amount of data usage was calculated as 2.00 GB, correct to two decimal
places. What is the percentage error in this calculation?

Question 26 continued on page 16

-15-

Question 26 continued

(e) Mr Golightly needs to give his son some medicine. His son is 7 years old and weighs 26.25 kg.
He is using the rule
_ kA
P=7
where D is the child’s dosage and K is the weight of the child in kilograms and A is the adult
dosage, to calculate the dose of medicine for his son. The adult dosage is 12 mL every

morning and 12 mL every night. How many days will a 375 mL of medicine last for his son?

End of Question 26

-16 -



QUESTION 27 (15 marks)  Answer the questions in the spaces provided. Question 27 continued

(a) (ii) The probability that a baby bellbird will survive to become an adult is 0.62. There are two

(a) Bellbirds live in rainforest area of NSW. The diagram shows the dimensions of one small pocket
baby bellbirds in a nest. What is the probably that

of rainforest, consisting of a triangle and an irregular shape.
(1) they both survive to become adults?

34 m
12m R NOT TO SCALE
12m 40m \
12m
50m
2 only one survives to become an adult?
55m 70 |12m () y
60 m
1) Use two applications of Simpson’s Rule and the formula for the area of a triangle to 4

determine the area of the rainforest.

3) at least one of the will survive to become an adult?

Question 27 continued on page 19
Question 27 continued on page 18

-17- - 18-



Question 27 continued

(b)

©

Solve the equation:

1r—12=249
* =%

The city of Bratislava in Slovakia is located at (48°N, 17°E). Windhoek in Namibia lies
on the same meridian of longitude and is 7930 km south of Bratislava.

Find the coordinates for the latitude and longitude of Windhoek.
You may assume the radius of the Earth to be 6 400 kilometres.

End of Question 27

-19 -

QUESTION 28 (15 marks)  Answer the questions in the spaces provided.

(a) A class is on a treasure hunt as part of their Sports, Lifestyle & recreation course. They are
given the following directions from base camp A. They are to walk on a bearing of 072° for
300 metres to point B. They are then to continue on a bearing of 156° for 400 metres to
Point C. They then return to base camp A.

400 m

(1) Show that angle ABC = 96°.

(i1) Calculate, AC, the distance that the class needs to travel on their final leg of their
journey. Give your answer correct to the nearest metre.

Question 28 continued on page 21

-20 -



Question 28 continued

@

(b)

(iii)  Find the bearing that the class needs to take from Point C to return to base camp A.

Under certain conditions, braking conditions of a vehicle can be calculated using the formula
V2
4= 168
where d is the braking distance in metres and V is the speed of the vehicle in kilometres per
hour. George claims that if you double your speed then you double your braking distance.

Is George correct? Justify your answer with mathematical calculations.

Question 28 continued on page 22

-21-

Question 28 continued

(c) When David’s compass is near an electrical current, the needle points east of magnetics north at
an angle 6.

magnetic

north .
needle

direction

The size of 6 is inversely proportional to the cube of the distance, X metres, between the compass
and the electrical current.

(6] Explain why the formula

_k
==

represents the relationship between 6 and Xx.

(i)  When David’s compass is 1.5 m from the electrical current, the size of 6 is 5°.
Determine the size of & when X = 50 cm.

Question 28 continued on page 23

-22-



Question 28 continued QUESTION 29 (15 marks)  Answer the questions in the spaces provided.

(d) During a flood, 2.4 hectares of land was covered by water to a depth of 25 cm. (a) The graph shows the tax payable against income, in thousands of dollars.

How many kilolitres of water covered the land? 2

12 ’

11 /

(e)  Peter buys a new car for $39 900. He sells it 4 years later for $20 875.

Calculate the rate of depreciation, r, on Peter’s car using the declining balance method. 3
Give your answer correct to the nearest percent.

Tax payable (thousands of dollars)

Y

0 10 20 30 40 50
Taxable income (thousands of dollars)

(6] Using the graph, find the tax payable on a taxable income of $21 000.

(i)  Find the gradient of the section of the graph marked A.

End of Question 28 Question 29 continued on page 25

-23- 24 -



Question 29 continued

(iii)

(iv)

For taxable income between $21 00and $39 000, how much of each dollar is payable
in tax.

Write an equation that could be used to calculate the tax payable T, in terms of the
taxable income I, for taxable incomes between $21 000 and $39 000.

Question 29 continued on page 26

-25-

1

Question 29 continued

(b) The area (A)of a rectangular yard with a length of X metres is given by the formula:
A = 30x(15 — x) where A is in square metres. The graph of A against different values of x
is shown below.

4

A =30x(15 - x)

(6] Complete the following table of values.

ki

(i) ~ What is the value of T on the graph?

(iii)  Calculate the maximum area of the yard

Question 29 continued on page 27

-26 -



Question 29 continued

(c) The time in Sydney is 10 hours ahead of the time in London. A jet leaves Sydney on
Friday 8am and flies directly to London. The flight takes 22 hours.

(i) Calculate the time in London when the jet arrives?

(i)  Ifthe distance between Sydney and London is 17 000 km, calculate the average speed
of the jet in kilometres per hour. Give your answer to the nearest whole number.

(iii)  The plane starts the flight with 184 tonnes of fuel, and on landing had enough fuel in
reserve to fly another 45 minutes. How much fuel was used for the flight? Give your
answer correct to the nearest tonne.

End of Question 29

-27 -

QUESTION 30 (15 marks)  Answer the questions in the spaces provided.

(a) A game is designed using a spinner as shown in the diagram. Each game consists of one spin and

the arrow points to the winning colour.

(@

(i)

In any single game, what is the probability that the winning colour is blue?

If the arrow finishes on white, the player wins $6. If it lands on red or green the player
wins $10. The player loses $13 if the result of the spin is blue.

Calculate the financial expectation of one game.

Question 30 continued on page 29

-28 -



Question 30 continued

(b)

The table shows present value interest factors for some monthly interest rates (r) and loan terms in
months (N)

Table of present value interest factors

r 0.0060 0.0065 0.0070 0.0075 0.0080 0.0085

45 39.33406 | 38.90738 | 38.48712 | 38.07318 | 37.66545 | 37.26383

46 40.09350 | 39.64965 | 39.21263 | 38.78231 | 38.35859 | 37.94133

47 40.84841 | 40.38714 | 39.93310 | 39.48617 | 39.04622 | 38.61311

48 41.59882 | 41.11986 | 40.64856 | 40.18478 | 30.72839 | 39.27924

49 42.34475 | 41.84785 | 41.35805 | 40.87820 | 40.40515 | 39.93975

50 43.08623 | 42.57113 | 42.06459 | 41.56645 | 41.07653 | 40.59470

Mark borrows $10 000 for a car. He arranges to repay the loan with monthly repayments over
4 years. He is charged 7.2% per annum interest.

Using the table above, calculate the amount of interest Mark will pay over the term of this loan.

Question 30 continued on page 30

-29 -

3

Question 30 continued

(c) The table shows a student’s score on a game console and their pulse rate.

Game console (x)| 3 T 18| 20|30 (43| 50| 58| 60| 63
Pulserate(y) | 97| 93 | 85 [ 77 | 73| 64| 70| 64 | 60 | 35

(6))] Draw a scatterplot and a line of best fit.

100 T T

Pulse rate

0 T— T =1 1 T I 1

20 T

TS e o 1 e T N B Y B

0 10 20 an 40 ] Ll TO

Game console

(i) Determine an equation for the line of best fit.

(iii) Calculate the value of the correlation coefficient. Answer correct to 2 decimal places.

Question 30 continued on page 31

-30 -



Question 30 continued
(d) Solve these equations simultaneously, showing all working.
3x—-2y=9

4x +y =23

End of paper

_31-
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Section 1

25 marks
Attempt Questions 1-25

Allow about 35 minutes for this scetion

Use the multiple-choice answer sheet for Questions | — 25

1. An enterprise agreement has the following annual salary arrangements:

Daniel’s employer pays 6% more than the enterprise agreement. He is on Step 3 and receives an

allowance for Leader 2.

Base Salary Leadership Allowance
Step I $35000 Leader 1 $5000
Step2  $40000 Leader 2 $7500

Step 3 545000

Leader 3 $10000

What is Daniel’s gross monthly salary?

(A)  $4375.00 (4_5000 # ?foo) X /06

(B)  $4412.50

(C)  $4600.00

$4637.50

Jack borrowed $11 000. He repaid the loan in full at the end of two years with a lump sum

of $12 000,

/2

= J Y637 50

What annual simple interest rate was he charged?

(A)  417%
@) 455%
(C) 8.33%
(D)  9.09%

/ 0oy

L

r

Jibeo x ¥V X2
/000

oA ERIE

/7 600 X 2

0. OU5 45
Jale = + 557

A square pyramid fits exactly on top of a cube to form a solid.

NOT TO
SCALE

b=

cm

+—9 cm—n

What is the volume of the solid?

(A) 513cm’

999 ¢m’

© 1242em’

(D) 1539 cm’

W

?3_/_' é_xq"xzo
999 com’

v,

i\

The shaded region shows a quadrant with a rectangle removed.

6em

2Zem
Jem

NOT TO
SCALE

What is the area of the shaded region, to the nearest cm??

(A)  38cm?
52 cm?
(C) 61cm?
(D)  70cm?

A=A —ExZ



5.

George wants to build a rectangular vegetable garden in his back yard. He has 20 metres of
fencing and will use a wall as one side of the garden. The plan of his garden is shown, where x
metres is the width of his garden,

St vepelable Yt ] (L NOT TO
garden 8 ’ SCALE

Which equation gives the area, 4, of the vegetable garden?

(A) A=10x-x? L2202

(B) A=10x— 2x? A = L8 >

(©) A=20x-x% A i (30 —zz)x 2
= ZRat = 2%

(@ 4=20x-2x? )

What is the value of 8, to the nearest degree?

j—82m—0

NOTTO
SCALE

swne<” s 26 °

(A) 210 &2 /oo )
(B) 32° Son X = M
@ w e
X = pth”
(D) 55°
o = &y -2/
- #2

A plane flies on a bearing of 30° from A to B?

N
4
307
A NOT TO
SCALE
What is the bearing of 4 from B? ﬂf“"( é:!’ = o
(A) 030° So /80 = 2/0
(B) 1500
@ 210°
(D) 330

An entertainment system was purchased for $2100 on 12 April 2014 using a credit card. Simple
interest was charged at a rate of 19.74% per annum for purchases using the credit card. No other
purchases were made and there was no interest-free period. The period for which interest was
charged included the date of purchase and the date of payment.

What amount was required to pay the account in full on 20 May 20147

(A)  $2143.16 Al g x;z—;*‘/" 4 35
(B) $2143.59 - Syy-29

@ $2144.29 7_.0&/ . M A

(D) $2144.74 o LY 29

Jordan bought a new car for $45 000. In the first year the value of the car depreciated by 25%. In
the second and third years the value depreciated by 10% per year.

What as the value of the car at the end of the third year, to the nearest dollar?

(A)
(B)
©

$17 663 = 2L O X 0-FEXO RO
$24 750 . SRPEPE-So
$27 000
$27 338
25%



10.  The equally spaced cross-sectional area of a water reservoir are shown,

Using Simpson’s rule twice, what is the approximate volume of th(jeservoir‘?

- A
@) 3 km? Vg (Ar * PAn ¢ Ae

(@S 58km’ = :;3‘/(-2 t 4x8.) +?‘2)
(©) 117 km?*

©) 234k’ S S

11, Consider the data displayed in the stem-and-leaf plot below which shows the number of gold

medals won by a country at each Olympic Games.

Stem | Leaf Kcy]|5 =15 oW
0|lo13558 Meckan = Jo

1 | 00223778 I/BR  =)F —4
2 | o1 =72

At the next Olympic Games the country wins 12 gold medals. When this is added to the data set:

(A)  The median will decrease and the interquartile range will decrease.

(B)  The median will decrease and the interquartile range will increase.

@ The median will increase and the interquartile range will remain the same.

(D)  The median will increase and the interquartile range will increase.

.,:_,}Z (?.j,z 4x?)¥E0)

Afeclan = //

Max’s phone has an 8 GB memory. He wants to download some apps that have an average

size of 95 MB. The number of apps that Max is able to store on his phone is:

Ay 1 LGE = &K 27

®) 4 = &/ 2 NME
E/72

@ 86 Ne 4 ﬁ//_; s

@) # T &g 23

Benji is being trained as a drug sniffer dog to be used at the airport. To test Benji, 200 picces of
luggage are placed on a baggage carousel and drugs are placed in a small number of these. The

results of Benji's test are shown in the two-way table below.

Drugs detected | Drugs not detected | Total
Bags with drugs inside 23 2 25
Bags without drugs inside 19 156 175
Total 42 158 200

To be used as a drug sniffer dog, Benji must meet two criteria:

Criterion I: The dog must have a minimum 90% success rate in detecting bags that have drugs

inside

Criterion 2: The dog cannot have more than 15% *false positives’ ie saying drugs are in the

luggage when in fact they are not.

Based on these criteria, which of the following statements is correct?
Benji passes both criteria, Succesc afe
(B)  Benji passes criterion | but fails criterion 2.

(C)  Benji fails criterion 1 but passes criterion 2. F AR f“; ;Lﬁ- <
(D)  Benji fails on both criteria.



David has bought his first car for $4000. David does not think it is worth insuring the car but 18.
wants protection against damage to other people and property that he may be responsible for.
David will need to take out:

(A)  compulsory third party insurance

(B)  third party property insurance

(C)  comprehensive insurance

(D)) bothAandB

A rock is thrown from the top of a 20-metre cliff. The height above the ground level after

¢ seconds can be given by the equation h = 20 + 15¢ — 5¢2. The rock will hit the ground after:
(A) 2 seconds A 2 20 + /5% — ;";,

(B) 3 seconds R
@ 4 seconds h=20t 15X = &>

(D) 5 seconds A

The wattage on a toaster is 1750 W. The toaster is used for an average of 3 minutes per day. Given
that electricity costs 25. lc@c_é&"h, calculate the cost of running the toaster for a year,

(A)  $4.58 @sf = /.75'x_______3x6i45' &

®) $801 : B ork

(C) 4392

(D) $127.24

The profit made by a concert is given by the formula P = 15N — 2000, where P is the profit
made and N is the number of people who attend the concert. 19.

The profit will increase by how much if an extra 200 people attend the concert?

200x/5 E2oo0e

(A) 5200

(B)  $1000
@ $3000

(D)  $5000

John and Mackenzie are on a fitness program for one month. The probability that John will finish
the program successively is 0.7, while the probability that Mackenzie will finish it is 0.6. The
probability tree diagram shows this information.

Mackenzie successful

John successful

Mackenzie not successful
Mackenzie successful

John not successful

0.6
0.4
0.6
0.4 Mackenzie not successful

What is the probability that only one of John and Mackenzie will be successful?

(A) 0.8 (9.7,; .9'4) %/a}x o-é)
(B) 028 s @G
©) 042

0.46

A triangular pyramid and a triangular prism are of equal height, and have bases that are equal in area.

Which of the following statements is correct?

(B)  The triangular prism has one-third the volume of the triangular pyramid.

The triangular prism has three times the volume of the triangular pyramid.

(C)  Both the triangular pyramid and prism have the same volume

(D) You cannot work out which has the greater volume without knowing the area of the bases
and the heights.



20.

Walter wants to invest money into an annuity for 5 years. He will invest $1000 per yeér. Walter
can invest the money at 8% p.a. with interest compounded quarterly, so he decides to make his

contribution in four equal payments.

Use the table below to calculate the future value of Walter’s annuity

Perlod

1
2

-

|
= e

-

1% 2%

| 6.1520] 63081

T werar| 214123

M

10000

00| 1,000
20100 @
10404

103

40604 | 41216

100K
20300
3PN

41836

Sa0mof 52040

72135 74143
$.2857| 8.5830
“ya0ss | 07546
111461 10,9497
11,5668 | 12,1687
12,0805 [ 134121
TAK093 | 14,6803
140474 | 159730

5.
f1684
T.6625
5.5023
10,1591
14639
12,5078
11020
156178
170863

16,0069 | 17.2034
17,2579 | 15,6393
18,4304 | 200021

208100 | 22.8106

15,5089
20,1560
27616
234144
250169

4%

I?(l!]‘l
20400
11206
-l._Z-If‘i
54163
66330
78983
92142

105828

120061
134564
15,0058
16,6265
18,2010
200210
21,5245
236075
25,6151

276712

(A)

©
(D)

220190 | 24,2074

268704

$5866.60
$6074.35
$9549.10
$24 297.40

20,7781

Fulure value of $1
Interest rate per perlod

5 6% 7% B%

[RLLETI LA |ll;] |,|KK_I-1
20500 20600| 20700] 20300
15281 AI8¥6| 20149 32064
AI01| A6 44300 45061
55256| 5.6371] 57507| 58606
ss0to| 6u1sa| Tasaa| 7aase
$.0420| 5.3038| 56310 89228
o5101| as075] 102508 | 106366

LLO266 | LLA913 ] 119730 12,4876

12.5779] 131808 | 138164
14.2008] 149716] 157836 | 16,6455
150071 | 16560 | 175885 ] 18071
177030/ 158821 | 20,1406 214953
19.5986] 21.0151| 225505 | 242149
215786 23.2760] 25.1200] 27,1521
23,6575 | 25,6725 | 27.8881] 30,3243
25,8104 28.2120] 30.8102| 33,7502
2R 1AM 30NIST | ALGEH) T_f-l‘ﬂz

IS0 33T600| ATAT00| 4144063

9%

I0660] 367556 409955 | 45.7620

/] > #x5=2

I; L]
2UFXN)
32781
45731
50847
?.‘E‘.‘
09,2004
110285
130210
15,1220
175003
200407
22051
26001492
20,3600
3001
6977
41,313
-ih.ll[!iﬁ

Sliem

p BT 4

f = Jo50o

I-ll'.’.
Ijlll’.i;
21000
33000
40410
01051
77156
041872
1 .‘I.‘.‘;?

13,5795

150374
185312
213843
24,5227
27.9150
L7725
.‘,;JN\)?
40,5447
45,5092

LIS

§7.2750

(TR

e

10000
Lo
AxM
4.1-1 rﬁ-
:':,.v'zhc
79129
07833

14,1640

e 12%
I.-I_l-ll}-
21200
LT
47703
63528
s.-l |si
10080
122097
14.7 ?‘W

16,7220
195614
3!.?1_‘\3‘
6.2116
00940
34,4054
39,1899
44,5008
00,3059

560305

042028

17,5487
206846
21331
?:s.l‘.?‘i ]
323020
anam
127533

. 45,8837
55.?4‘!‘7
| 634397

720524

FV>odS50o X A4 .25 7%
~&soz24 .25

-10-

21. Angus has a holiday job painting identification labels on parking areas in a shopping complex.
Each label uses one of the letters 4, B, C, D and E and one of the digits 6, 7, 8 and 9 and he paints
the codes in either red or blue. *

How many different parking area labels can Angus paint?
(A) 11 5 x¥x e+ x 2
20 = <0

(B)
©
(D) 90

22,

(4] 13em

The centre of a circle is O and the radius is 13 em. One side of the triangle is 10 cm long.
Calculate the size of the shaded area correct to 1 decimal place.
i v Y- 344
145.5 cm? O Ere S ke A" *
) 2 2
W S 2ET x)3 - A xRYAIS
(B) 2239 cn? 2z 2¥ 2 -

(C) 4109 em® = /Y5-6v

(D) 9419 cm?

23.  Lake Baikal in Siberia is one of the coldest places on Earth. Its typical winter temperature
is —76° F. Use the formula F = %C + 32, where C = degrees Celsius and FF' = degrees

Fahrenheit, to determine the typical winter temperature at Lake Baikal in degrees Celsius.

- F¢ = -gc+31

(A)  -244°C
-60°C /08 = 2
~5¢e = qc
(©) —104.8°C e = $yo
(D) —194.4°C - ?50 e
I o



24,

25.

The table below shows Elijah’s results in four subjects, The mean and standard deviation for each

subject are also shown.

_Subject Elijah’s Mark Mean Standard Deviation

English 70 60 7.5 /°7
Maths 72 60 10 /2
Chemistry 71 63 4 2
Biology 68 58 8 125

In which subject did Elijah achieve his best standardised result?

(A)  English

(B)  Maths

@ Chemistry

(D)  Biology

90m

140 m

The diagram above shows the dimensions of a playing field. The lengths are given correct to the

nearest 10 metres.

What is the maximum possible area of the playing field?

(A) 12600 m? hx Jeeh = /4SS X 95
(B) 1271525 m : s 23 2375

@ 13775 m?

(D) 15000 m*

End of Section [

-} -

Section 11

75 marks
Attempt Questions 26 - 30
Allow about 1 hour and 55 minutes for this section

Answer all questions in the spaces provided.

Your responses should include relevant mathematical reasoning and/or calculations

Extra writing space is provided on page 32. If you use this space, clearly indicate which question you are

answering.

QUESTION 26 (15 marks)

(a)

(b)

Answer the questions in the spaces provided

Sebastian weighs 80 kilograms. He has consumed 5 standard drinks in 2 hours.

Calculate his blood alcohol level (84C), correct to 2 significant figures.

/ON - F.5H
68X

IOX% - F.

HAC mcke =

x=2 V/

&& AE°

Timothy created this box and whisker plot from data that he had collected.

20 35 40 50

He said that the highest score was an outlier.

80

Is Timothy correct? Justify your answer with appropriate calculations,
&3 + /5 xraQrR
So + 1EXL)S

]

V2554 /E‘/

72-5

v

/8K = 50-33
-:/_s'

. &5 s an outierV

Question 26 continued on page 14

)



Question 26 continued

(c) The diagram show triangle ABE similar to triangle ACD in which AE = x, ED = 2x, BE=8 cm

and BE is parallel to CD.

NOT TO SCALE

c

(i) What is the ratio of enlargement from triangle ABE to triangle ACD?

et s S28 b

(ii) ~ What is the length of CD?

cd = Ex3

]

(iii)  IfAD =36 cm, what is the length of £D?
&0 = 5 A3€
o 4 em v

]

Question 26 continued on page 15

L1l

PHem S

Question 26 continued

(d)

(i)

According to Dominic’s mobile phone plan, he is offered 2 gigabytes (GB) of data usage.
After one year the phone company offers Dominic a 15% increase in his data usage, and after two
years they offer him a further 10% increase in his usage.

(i) What is the overall percentage increase in Dominic’s data usage after two years?

MPIS Y Jf » /1 2EEF

2245~ 2 .28 v

&E/wfé/ﬁfn}%;t = f_?éfx roo
= i 7

The original amount of data usage was calculated as 2.00 GB, correct to two decimal

places. What is the percentage error in this calculation?
<oy = Co05 v’
/g/few%/e LIFoL = 5 pa X700

B BaSER

Question 26 continued on page 16

-15-



Question 26 continued

(e)

Mr Golightly needs to give his son some medicine. His son is 7 years old and weighs 26.25 kg.

He is using the rule

b ka
70

where D is the child’s dosage and £ is the weight of the child in kilograms and 4 is the adult
dosage, to calculate the dose of medicine for his son. The adult dosage is 12 mL every morning
and 12 mL every night. How many days will a 375 mL of medicine last for his son? 3

‘D = _'26-25")(”?—9'

Fo (e
5 e
=4/ 6

.4 a/a7r

End of Question 26

216

QUESTION 27 (15 marks)  Answer the questions in the spaces provided,

(a)  Bellbirds live in rainforest area of NSW. The diagram shows the dimensions of one small pocket
of rainforest, consisting of a triangle and an irregular shape.

34 m

12m NOT TO SCALE
IR m

12m 3
40 m

12m
S0m

55 790 [12m
60m
(i) Use two applications of Simpson’s Rule and the formula for the area of a triangle to 4

determine the area of the rainforest,

4= Fabin C Hy = Bl # Py rete) |
s ExESavenin T2 = R Py FAXSE t#0)

= é)j_gj\?“ - —3"-"/40 # 4 X5o 7‘6?/
R T
- %24 = AP E-3D. A 2/0k

: 236737 v
= \;_;5?”‘ %ﬁéﬂv/m’/

Fy

Question 27 continued on page 18
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Question 27 continued Question 27 continued

(a)  (ii)  The probability that a baby bellbird will survive to become an adult is 0.62. There are two (b)  Solve the equation:
baby bellbirds in a nest. What is the probably that

5x
(n they both survive to become adults? 1 Wy —dl= 4 +9

— F[l0x ~/2) = Ex $3C ¥V
///Q%JV/W/E/ O 82x 082 T y

2 5<D' = B-IEHY | 25k ~ 84 v

G 0t .84 = 2Y9- > 0.2,
p<5 o z =S4 2.7 __9..?:7
: B

(2) only one survives to become an adult? \/ 2
/?/a.hf osr n/./ﬂ(_:?:.{) : /ﬂ 2% 038 )X2
I = O #H2

(¢)  The city of Bratislava in Slovakia is located at (48°N, 17°E). Windhoek in Namibia lies
e on the same meridian of longitude and is 7930 km south of Bratislava,

Find the coordinates for the latitude and longitude of Windhocek.
You may assume the radius of the Earth to be 6 400 kilometres.

= e XRIR
772
TP = O X p-Fo.

& 7o 273
7/ (rewert Segree )

(3)  atleast one of the will survive to become an adult? - 2

f/a,;' fearF Gac o/://ufn.-;/ &jb”l/.?‘ 7 0 G Fre
O FEEC Vv

3__% XX7T X €Yo v~

1]

= S Mpdhock . (23°5, 17 °E) ™

Question 27 continued on page 19

End of Question 27
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QUESTION 28

(@)

(15 marks)  Answer the questions in the spaces provided.
A class is on a treasure hunt as part of their Sports, Lifestyle & recreation course. They are
given the following directions from base camp A. They are to walk on a bearing of 072 for

300 metres to point B. They are then to continue on a bearing of 156° for 400 metres to
Point C. They then return to base camp A.

(i) Show that angle ABC = 96°.
L AEC

7R FRY v
7

iU

(i)  Calculate, AC, the distance that the class needs to travel on their final leg of their
Journey. Give your answer correct to the nearest metre.

. A2 ctra’ - 2cacosé . -
Ac? = 400’ # 300" — 2x %00 X200 Y% cas 6
T X 7850&5€-03... .

= #% 3 J XfSoLE-03. ..

= S$24¢.o87 v
S22 »r (”;7e25L4e1I}¢ nr/

Question 28 continued on page 21

-20-

Question 28 continued

(a)

(b)

(iii)

Find the bearing that the class needs to take from Point C to return to base camp 4.

sHd . ma B
= . o £

— — 5= e =

oLl A

Zos Ay .

2 f

L ergezst

Sa C

= -. 3 a'//?@;/}n; = ,5_6':.-.. :.(’7-;'_’_2 ‘/_)_
s gedt

Under certain conditions, braking conditions of a vehicle can be calculated using the formula
V?.

T

where d is the braking distance in metres and ¥ is the speed of the vehicle in kilometres per
hour. George claims that if you double your speed then you double your braking distance. ‘

Is George correct? Justify your answer with mathematical calculations.

2
- .\/2 - _2\_,__1.-__ S |
d : 168 —ds Gy — |
SER—

S pens cottr T = Tz T

ol Mrading Aefrce 7 gea drpled

Question 28 continued on page 22
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Question 28 continued

(c) When David’s compass is near an electrical current, the needle points east of magnetics north at
an angle 8.

magnetic

north
needle

direction

The size of @ is inversely proportional to the cube of the distance, x metres, between the compass
and the electrical current.

(i) Explain why the formula

_k
X
represents the relationship between 8 and .
= . _4 I TS ——
o< 22 v
& = A -
5

(ii)  When David’s compass is 1.5 m from the electrical current, the size of 8 is 5°.
Determine the size of @ when x = 50 cm. 0.5 v

T E s S
& 2 /6 EFE \/

/6975 o —
% T nE2 B
- JEHY

Question 28 continued on page 23
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Question 28 continued
(d) During a flood, 2.4 hectares of land was covered by water to a depth of 25 cm.

How many kilolitres of water covered the land?

V =Ry X o 000 xFE v
= so=om?
- {d’?’b k{/é/ﬁ‘e-{ v

(

Ll

) Peter buys a new car for $39 900. He sells it 4 years later for $20 875.

Calculate the rate of depreciation, r, on Peter’s car using the declining balance method.
Give your answer correct to the nearest percent,

S 6 e FIT |
R0875 = 30p65 ()= )T

20817 _
ove ==Y )T

/?’

/0'5’2;— = /__)/' i

oY, =)—7r
¢ e f = D FTOY
= O./4 PS

fefe = /fg/w%/

End of Question 28
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QUESTION 29

(15 marks)  Answer the questions in the spaces provided.

(a) The graph shows the tax payable against income, in thousands of dollars.

Tax payable (thousands of dollars)

0

(in)

12 H+ +H T [ ;
11 -HEHT - + HHH :
10 T EEEEEENERERN AmamAE
9 - HHH T # r
M R EH AN TR Ete Ry A8 W
£ T T T S
S
7 R
6 AT :
T T
g 3 1]
T 1 B0 THT
r BE A 11 ‘_' y o A C171°r1° E
4 - € - HHHHH -
I
3 - - . -]
R P e :
- ot 1 3 ARANN
1 H+ -+ EEREEREER T
e 30 0 0440 0 e
5 EHEH R AT R R
0 10 20 30 40 50

Taxable income (thousands of dollars)

Using the graph, find the tax payable on a taxable income of $21 000.

;*%-X/Waﬂ/? = 7“3@00

Find the gradient of the section of the graph marked A.

M C Fg-21

&
/s

s

Question 29 continued on page 25

-24-

v

Question 29 continued

(ili)  For taxable income between $21 00and $39 000, how
in tax.

much of each dollar is payable 1

'_f'?( 551/: F23&

WZ‘ 23 L v

(iv)  Write an equation that could be used to calculate the tax payable 7, in terms of the

taxable income [, for taxable incomes between $21 00

T gL ek
Fsve = £ x2/008 }o v Vo 4

Foss = Foeo 7L
_# & ~ oo _
SRl S ¢ Sk

v

Question 29 continued on page 26

e

0 and $39 000.

7-‘- f(/r—ﬁz’o{a- #5000
= BLZ — F900 +Seano
- 47~ #oo0

v’



Question 29 continued Question 29 continued

(b)) The area (4)of a rectangular yard with a length of x metres is given by the formula: (c)  Thetimein Sydney is 10 hours ahead of the time in London. A jet leaves Sydney on
f! = 30x(15 — x) where 4 is in square metres. The graph of 4 against different values of x Friday 8am and flies directly to London. The flight takes 22 hours.
is shown below.
(i) Calculate the time in London when the jet arrives?
A _ b 2
A A =30x(15 - x) 2 e f/ﬁ, il
7 \
/ \
/; \
f/ (ii) If the distance between Sydney and London is 17 000 km, calculate the average speed 1
J,/J of the jet in kilometres per hour. Give your answer to the nearest whole number,
/ —- /7FO0s
) S Wl ™ sl
A — B
r - 772 FLYF . .
(i) Complete the following table of values. 2 ? g h(/4 v
2
[+
0 5 10 15
A
& /500 /500 O (iii)  The plane starts the flight with 184 tonnes of fuel, and on landing had enough fuel in
i reserve to fly another 45 minutes. How much fuel was used for the flight? Give your 2
/'J = Fox 5[ 5 '-‘7 /1' s ;(f;_( e 0 & e ) answer correct to the nearest tonne.
= /50O = 250 2Z
el
| (84 = 22.F5 = /64 X215
L &Y
i) Whatis | = o S 1
ii hat is the value of 7"on the graph? ' i
1| z & 5 j
e g / of /4 v
L ] Cn . ] /cjo/ujea’ =f0f x22
(iii)  Calculate the maximum area of the yard 3 = / 2 ? : ?—é \/—’
MaXx arec = 3&(?.5)(/5‘_ 7.5)\/ = /Ft?p é
= /{Cf‘)?'{/y} v Wfﬁﬂnc/

End of Question 29
Question 29 continued on page 27
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QUESTION 30 (15 marks)  Answer the questions in the spaces provided.

(a) A game is designed usmg a spinner as shown in the diagram. Each game consists of one spin and

the arrow points to the winning colour.

(i) In any single game, what is the probability that the winning colour is blue?

// Sso — /Zxﬁo 770/

= /50

//5%3 360 N
= /2. a.cf-}wf '}’12:

y

v

(i)  If the arrow finishes on white, the player wins $6. If it lands on red or green the player

wins $10. The player loses $13 if the result of the spin is blue.

Calculate the financial expectation of one game.

;/:3 ZE"V“"*’L: J—;Fé-;".% - é_xﬁlﬂ) = ’,52")(\#/3

= —0.55. .V

. fmtncioLexpectuion s £ foce

Question 30 continued on page 29
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Question 30 continued

(b)

The table shows present value interest factors for some monthly interest rates (r) and loan terms in

months (N)
Table of present value interest factors

r 0.0060 0.0065 0.0070 0.0075 0.0080 0.0085

N

45 39.33406 | 38.90738 | 38.48712 | 38.07318 | 37.66545 | 37.26383
46 40.09350 | 39.64965 | 39.21263 | 38.78231 | 38.35859 | 37.94133
47 | 40.84841 | 40.38714 | 389.93310 | 39.48617 | 39.04622 | 38.61311
48 41.59882 | 41.11986 | 40.64856 | 40.18478 | 39.72839 | 89.27924
49 42.34475 | 41.84785 | 41.35905 | 40.87820 | 40.40515 | 39.93975
50 43.08623 | 42.57113 | 42.06459 | 41.56645 | 41.07653 | 40.59470

Mark borrows $10 000 for a car. He arranges to repay the loan with monthly repayments over

4 years. He is charged 7.2% per annum interest.

Using the table above, calculate the amount of interest Mark will pay over the term of this loan.

=72 22
. S
Nz #X2

= 48

]

1]

ST

Jo ©®oo

_(S’l';f%o '

2o 79 x#F /0 Oos

= §/S2FP- 7

Question 30 continued on page 30
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Question 30 continued Question 30 continued

(c) The table shows a student’s score on a game console and their pulse rate. (d) Solve these equations simultaneously, showing all working,
Game console (v)] 5 | 7 [ 18] 20|30 [43)| 50| 58] 60|65 @ 3x-2y=9
Pulserate (¢) [ 97| 93 [ 8577 | 75|64 | 70| 64| 60 | 55 @ 4x+y=23 X2 ‘/
(i) Draw a scatterplot and a line of best fit. 2 .

@By FC
e e e o T . 5 R .

. T | .
T T /) -
-t ﬁ%'\ N ‘4' e 7_‘/_
| | | Pl @ .29
%t‘u. .i 1 _i__ _.I - \w
g o T & sl an @ o
40._ ! MY BN NI ' - 1 -
111 N Aty -
EEN | | 2 # 3 - 2®
. IEEEEREEERNEEE — A s

0 10 20 30 40 50 60 10

Game console

(i) Determine an equation for the line of best fit.

N s

x.,f—c;sv’

o x _.,2?

(iii) Calculate the value of the correlation coefficient. Answer correct to 2 decimal places. 1

= -0 -2608

_— I = ~e@-7¢ /Q’y/ ‘/ End of paper

|
x
|
|

Question 30 continued on page 31
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