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75 marks
+ Attempt Questions 26-30
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Section I

25 marks
Attempt Questions 1-25
Allow about 35 minutes for this section

Use the multiple-choice answer sheet for Questions 1-25.
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The step graph shows the cost of telephone calls to China.
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Bella made a telephone call at 9.50 pm to a friend in China and spoke to him until

10.07 pm.
How much did this telephone call cost?

(A) 34
B) s8
) §12
(D) $16

A measurement of 72 em is increased by 20% and then the result is decreased by 20%.

What is the new measurement, correct to the nearest centimetre?

(A) 46cm
(B) 69cm
(C) T2cm
(D) 104cm




3

The diagram shows the graph of an equation,

¥

8] X

Which of the following equations does the graph best represent?

3
(&) y=+1
(B) y=3"+1
© y=3x+1
@) y=3+1
Young's formula below is used to caleulate the required dosages of medicine for children

aged 1--12 years.

age of child (in years) x adult dosage
age of child (in years) + 12

Dosage =

How much of the ntedicine should be given to an 18-month-old child in a 24-hour peried
if each adult dosage is 45 mL? The medicine is 1o be taken every 6 hours by both adults

and children.
(A) SmL

B) 20mL
(C) 27mL
(D) 30 ml,

How many kilobytes are there in 2 gigabytes?

) 2

(B) 221
(C) 230

@) 23

A cafe menu has 3 entrees, 5 main courses and 2 desserts. Ariana is choosing a
three-course meal consisting of an entree, a main course and a dessert,

How many different three-course meals can Ariana choose?

A 3
@) 10
© 15
(D) 30

Which of the following is the graph of y=2x-27

(A) ¥ B) ¥

© ¥ D) ¥




8

10

A group of 150 people was surveyed and the results recorded.

Survey resuits

Owns a mobile Does not own a mabile | Total
Male 42 28 70
Female 63 17 8¢
105 45 JSDJ

A person is selected at random from the surveyed group.

What is the probability that the person selected is a mate who does not own a mobile?

W
® =
© =
o =

A car is bought for $19990. Tt wilk depreciate at 18% per annum,

Using the declining balance method, what will be the salvage value of the car after
3 years, to the nearest dollar?

(A) $8968

®) $9195

(C) $11o022

D) $16392

The top of the Sydney Harbour Bridge is measured to be 138.4 m above sea level.
What is the percentage error in this measurement?

(A) 0.036%
(B) 0.050%
©) 0.072%
™) 0.289%

11

12

13

Simplify 6w4x-§-w2.
Ay 2wt
By 28
) 18w°
©) 184°

A path 1.5 metres wide surrounds a circutar lawn of radius 3 metres.

NOT TO
SCALE

‘What is the approximate area of the path?

Ay 7.am?
@) 212m?
(© 353m®
D) 565 m?

Jane sells jewellery. Her commission is based on a sliding scale of 6% on the first $2000
of her sales, 3.5% on the next $1000, and 2% thereafter.

What is Jane’s commission when her total sales are $56707

(A) $188.40
(B) 520840
(C) $321.85
@) $652.05




14 Twenty Year 12 students were surveyed. These students were asked how many hours of

15

sport they play per week, to the nearest hour.

The resulis are shown in the frequency table.

Hours per week Frequency
0-2 5
3-5 10
6--8 3
9-11 2

What is the mean number of hours of sport played by the students per week?

(A) 33
B) 43
© 50
®) 53

Which expression will give the shortest distance, in kilometres, between Mount Isa
(20°S 140°E) and Tokyo (35°N 140°E)?

15
A) —— X2xXmax6400
) 360

55
—— X2 XX 6400
&) 360

140
) — x2xXax6400
© 360

(D) ﬁ X 23 6400
360

16

7

13

In Mathsville, there are on average eight rainy days in October,

Which expression could be used to find a value for the probability that it will rain on two
consecutive days in October in Mathsville?

® oxo
o 3
© Soxo

A child who weighs 14 kg needs to be given 15 mg of paracetamol for every 2 kg of body
weight. Every 10 mL of a particular medicine contains 120 mg of paracetamol.

What is the eomrect dosage of this medicine for the child?

(A) 5.6mL
®) 8.75mL
© 1143mL
@) 17.5mL

The average NSW annual water consumption from the residential sector is equal to
90 340 litres per person per year, The Building Sustainability Index (BASIX) uses this as
the benchmark to set a target for reducing water consumption by up to 40%.

A new building, planned to house 50 people, has been designed to meet a 25% reduction
on this water consumption benchmark.

How much water per year, to the nearest kilolitre, is this building designed to save when
fully accupied?

(A) 1129

(B) 1807

(Cy 2710

(D) 3388




19  Jaz has 2 bags of apples. 28 In a household of 4, each member uses an average of 13 minutes of hot water per day. ‘

Bag A contains 4 red apples and 3 green apples. The household uses a 9 KW hot water unit.

Bag B contains 3 red apples and I green apple.
£ ‘ b & rp Rlectricity is charged at 11.97¢/kWh when the hot water unit is being used.

Jaz chooses an apple from one of the bags.
i PP & What is the electricity cost for the hot water used by this household in one week?

Which tree diagram could be used to deterniine the probability that Jaz chooses a red

apple? (A) S81.63
(B) $6.54
) 4 @ 7 (€©) $392.14
7. -Red [1 _-Red
1 Baga 1 Baga < D) $653.56
2 3 2 4 "™Green
= ™Green m . i
7 21 A table of future value interest factors is shown.
3 7 Tahle of future value interest factors
1 4 _-Red 1 11_~Red Period Interest rate per period
2 “Bagh < 2 “Bak < 1% 2% 3% 4% 5%
1 Green 4 T~Green
s 1 i 1.0000 1.0000 1.0000 1.0000 1.0000
2 20000 2.0200  2.0300 2.0400 2,0500
3 3.0301 3.0604  3.0909 3.1216 3.1525
© 3 ™) 3 4 4.0604 4.1216 41836 4.2465 43101
4 _Red 10_-Red L , - .
4 Red 4 Red A certain annuity involves making equal contributions of $25 000 into an account every
P T 6 months for 2 years at an interest rate of 4% per annum,
7 1 ™= Green 11 T™~g
L reen
4 10 Based on the information provided, what is the future value of this annuity?
3 4 (A) $30500
3 4 _-Red 7 10_—Red (B) $51000
7 Green < 11 Green < )
1 ™Green & T Green © 3103040
4 10 ) $106162

~ 10—




22 Heather's car uses fuel at the rate of 6.6 L per 100 km for long-distance driving and 8.9 L.

per 100 km for short-distance driving.

She used the car to make a jonrney of 560 km, which included 65 km of short-distance

driving.

Approximately how much fuel did Heather's car use on the journey?

Ay 37L
() 38L
(€ 481
D) 50L

23 The following information is given about the focations of three fowns X, ¥and Z:

s X isdueeastof Z

+ X ison a bearing of 145° from ¥
+ Yis on a bearing of 060° from Z.

Which diagram best represents this information?

(A) Y
N 145°
60°
zZ X
© Y
N gs5°
605
z X

®) y NOT TO
SCALE
N 95
603
X Z
®) ¥
N 145°
60°
X Z

24  The weights of 10 000 newborn babies in NSW are normally distributed. These weights

25

have a mean of 3.1 kg and a standard deviation of (.35 kg.
How many of these newborn babies have a weight between 2.75 kg and 4.15 kg?

(A) 4985
(B) 6570
©) 8370
(D) 8385

A grain silo is made up of a cylinder with a hemisphere (half a sphere) on top. The
outside of the silo is to be painted.

30m

48 m
What is the area to be painted?
(A) 8143 m?
B 11762 m®
(C) 12667 m*
@) 23524 m?
12—
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2014 HIGHER SfHOOL CERTIFICATE EXAMINATION Question 26 (15 marks)

Mathematics General 2

Centre Number
{a) Expand 4.1‘(7_r“ —-xz). 1

Section 1T

75 marks

Atftempt Questions 26-30

Allow about 1 hour and 55 minutes
for this section

Student Number

Answer the questions in the spaces

provided. : ’
(b)  Calculate the value of & correct to two decimal places. 2

Your responses should include
relevant mathematical reasoning
and/or calculations.
h NOT TO SCALE -

Extra writing space is provided on
pages 33 and 34. If you use this space,
clearly indicate which guestion you
are answering.

28°

Write your Centre Number and
Studeat Number at the top of this

page.

"BAIE STYY UI 2L LON od

Do NOT write in this area.

Please turn over
un () Solve the equation 5x3+1 -4 =5-7x. 3

Question 26 confinues on page 15
— 14—
Office Use Oaly - Do NOT write anything, or make any marks belorw this Yine,
| Y e d i 6580310373 |

- 13-
fic _ : : ing, o 5 this Hn |
Office tse Only - Do NOT write anything, o make any marks belora this line. 2690310371

1231 15235
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Question 26 (continued) Question 26 (continued)
(d) Solve these simultaneous equations to find the values of v and y. 3 ) ,
(f) 'The weight of an object on the moon varies directly with its weight on Earth. 2
y=2t1 An astronaut who weighs 84 kg on Barth weighs only 14 kg on the moon.
x=-2y—-4=0 ] A lunar landing craft weighs 2449 kg whea on the meon. Caleulate the weight

of this landing craft whexn on Barth,

g ol
; O |-
2 Z
= =
=} £
’ a.
< g
|2 =
5 e
e {¢) The times taken for 160 music downloads were recorded, grouped into classes 2 H
1o and then displayed using the cumulative frequency histogram shown. ?
= A
A Time taken for dovnload g :
200 B
- ]
o ]
- % 150 5 = Question 26 continues on page 17
: & 100 ]
P i _
3 1
= ]
=3 _
g 50 ]
3] 3
0

T T T T T

10 20 30 40 50

Download time (seconds)
(Class centres}

On the diagram, draw the lines that are needed to find the median download
time.

Question 26 confinnes on page 16

- 15— 16—
Offive Use Oaly ~ Da ROT weite anything, of nake any masks below this line. 2043310373 I I Oftice Use Only — Do INOT write anything, or make any marks below fis line. 2237310378 ]




Question 26 (continued)
Question 27 (15 marks)
() Singapore is located at 1°N 104°E and Sydney is located at 34°S 151°E. 2 . . . . .
: fa) Alex is buying a used car which has a sale price of $13 380, In addition to the
What is the time difference between Singapore and Sydney? (Ignore daylight sale price there are the following costs:
saving.}
& Transfer of registration 530
StampDuty .
(i) Stamp Puty for this car is calenlated at §3 for every $§100, ar part thereof, 1
of the sale price.

Calculate the Stamp Duty payable,

[

End of Question 26 (i) Alex borrows the total amount to be paid for the car including Stamp 4
Duty and transfer of registration. Interest on the loan is charged at a flat
rate of 7.5% per annum. The loan is to be repaid in equal monthly
instalments over 3 years.

Calculate Alex’s monthly repayments.

Please turn over

ToIT 1Y) Ul 9IM LON °d

Do NOT write in thié area.

Question 27 continues on page 19
—17-
: ~18—

- Office Use Only — Do NOT write anything, or meke any marks below this line.
i | 1575310372 I | Office Use Onaly — Do NOT write znyihing, or make any marks below this line. 0125310372 l




Do NOT write in this area.
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Question 27 (continued)

(iil) Alex wishes to take out comprehensive insurance for the car for 3
12 months. The cost of comprehensive insurance is calculated using the
following:

Base rate 5845

Fire Service Levy (FSL) 1% of base rate

Stamp Duty 5.5% of the total of base rate and FSL
GST 10% of the total of base rate and FSL.

Find the total amount that Alex will need to pay for comprehensive
insurance.

{(iv) Alex has decided he will take out the comprehensive car insurance rather 1
than the [ess expensive non-compulsory third-party car insurance.

What extra cover is provided by the comprehensive car insurance?

Question 27 continues on page 20

—19—

Office Use Only — Do NOT write ayything, or mike any marks belo this line.

4973310377 _J

Question 27 {continued)

(b) Xuso is comparing the costs of two different ways of travelling to university. 2

Xuso's motorcycle uses one litre of fuel for every 17 km travelled. The cost of
fuel is $1.67/L and the distance from her heme to the university car park is
34 km. The cost of travelling by bus is $36,40 for 10 single trips.

Which way of travelling is cheaper and by how much? Support your answer
with calculations.

(¢} Thebase of a water tank is in the shape of a rectangle with a semicircle at each end, 4
as shown.

The tank is 1400 mm long, 560 mm wide, and has a height of 810 mm.

Tank Base of tank

T
810 mm 561 mmr

:

I 1400 nun {
NOT TO SCALE

What is the capacity of the tank, to the nearest litre?

End of Question 27
~a90—

Office Use Only — NOT wri ithing, marks below this lir
ce Use Only — Do NOT write anything, or make any 5 below this lice. 0279310372
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Quesfion 28 (15 marks) Question 28 (continued)

{a) James plays a game involving a spinner with sectors of equal size labelled A, B 2 {b) A radial compass survey of a sports centre is shown in the diagram.
and C, as shown.

He pays $2 to play the game, He wins $5 if the spinner stops in A and 50 cents

EEE

i if it stops in B or C.
. Calculate James’s financial expectation for the game.

g i

;ct‘i (=}

£} z

£ g

H %
=8

o —t

E o

Z 5]

g E

=z, n

o § }

= 8

(i) Show that the size of angle AOB is 114°, 1
Question 28 continucs ou page 22

Question 28 continnes on page 23

—21 - - 22—
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Question 28 (continued) Question 28 (continued)

(ii) Calculate the length of the boundary AB, 1o the nearest metre. 2 (d)  An aerial diagram of a swimming pool is shown.

(i) Find the area of triangle AOB in hectares, correct to two significant 3
figures.

Ad =2t
g e
e Z
= =
8 £
o]
| B
S (c) A fair coin is tossed three times. Using a tree diagram, or ctherwise, calculate 2 =X
Z ility aini a tail § . A . . . -
o the probability of obtaining two heads and a tail in any order The swimming pool is & standard length of 50 metres but is not in the shape of B
a a rectangle. 8
] (iy By measuring the length AB, determine the scale of the diagram. 1
lem= m
(ii) Using this scale, calculate the length XY of the car park, in metres. 1

Question 28 continues on page 24
Question 28 continues on page 23

j 23 o
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Do NOT write in this erea.
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Question 28 (continued)

(i) Tn the diagram of the swimming pool, the five widths are measured to ba:

CDh = 21.88m
EF =2563m
GH = 31.88m
Iy =13625m
KI. = 21.88m

The average depth of the pool is 1.2 m.,

Calculate the approximate volume of the swimming pool, in cubic
metres, In your calculations, use TWO applications of Simpson’s Rule.

End of Question 28

—~ 25—
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Question 29 (15 marks)

() The cost of hiring an open space for & music festival is $120 000. The cost will
be shared equally by the people attending the festival, so that C (in dollars) is

the cost per person when # people attend the festival,

Cost per person ($)

Q) Complete the table below by filling in the THREE missing values. 1
N”"‘b“(;‘)f PeOPIe | g6 | 1000 | 1500 | 2000 | 2500 | 3000
Cost p(cct")permn 60 48 40
(i) Using the values from the table, draw the graph showing the relationship 2
between n and C.
c
280
240 : .
200 5
160
120
R0+
40-32
0] ;
0 500 1000 1500 2000 2500 3000

Number of people

(@iii) What equation represents the relationship between n and C?

Question 29 continues on page 27
—926 -

Office Use Galy ~ Do NOT wiite anything, or make 21y marks below this line. 9827310370 |

Office Use Only — Do NOT write anything, or make any marks below this lice.
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Question 29 (continucd) Question 29 (continued)
(iv) Qive ONE limitation of this equation in relation to this context. 1 (¢} Tery and Kim cach sat twenty class tests. Terry's zesults on tlie fests are
displayed in the box-and-whisker plot shown in part (i).
{) Kim's 5-number summary for the tests is 67, 69, 71,73, 75. 1
Draw a box-and-whisker plot to display Kim’s results below that of
() TIsit possible for the cost per person to be $94? Support your answer with 1 Terry’s results. 7
appropriate calculations.
Ty ] i
=
. 65 66 67 68 &9 70 71 72 73 M 75 6 M

1 } } } +— } — t } 1 t t
& g

2 Ziz
,_ = (iiy What percentage of Terry's results were below 697 1 S -
e :

- (b) What is the maximum number of standard drinks that a male weighing 84 kg 3 g
BES can consume over 4 hours in order to maintain a blood alechal content (BAC) a

e of less than 0.057 5

[ (i) Terry claims that his results were better than Kim’s. Is Ite correct? Justify 4 o

o) . I =2

= your answer by referring to the summary statistics and the skewness of G

& the distributions, o [

:

Question 29 continuwes on page 28
End of Question 29
~ 27~ — 28—
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Question 30 (15 marks) Question 30 (continued)
(a) (-Ehandra ancll Sascha p.]afz ] l'{a\'e .?220 000 in an investment account in 15 years 3 (b) ‘The scatterplot shows the relationship between expenditure per primary school
time for their grandchild’s university fees. student, as a percentage of a country’s Gross Domestic Product (GDP), and the
. . . life expectancy in years for 15 tries.
The interest rate for the investment account will be fixed at 3% per annum © expectancy fnn year coumn
compounded monthly. Expenditure per primary school student and life expectancy
¥y
Calcuate the amount that they will need to deposit into the account now in order 90 .
to achieve their plan. I ﬁf -
20 gy *O"é%@-—{ st
1= o e
T0—— -
w =i B 7N T
B 60 - < —
o e s gt —
L el a 4
g 50
. O i _ - . — — :
g g 4030 - o} |
£ o . - — @ |
“ # 303 'zl
& S E=EE 3
E 20 3= — - S‘ K
£ 10-3- = g
E ] - B
g 0 T T T T T X g‘,
< Question 30 continues o page 30 o 3 10 15 20 25 30 :
. S pag Expenditure per primary school student (% of GDF) 5 -
] B
e (i) For the given data, the correlation coefficient, r, is 0.83. What does this 1
T3 ’ . indicate about the relationship between expenditure per primary school
o student and life expectancy for the 15 countries?
Question 30 continues on page 31
-20— _30-
Ofiice Use Oty — Do NOT write anything, o make any marks below this lire. 6696310371 _l [— Office Use Oaly — Do NOT write anything, or rike a4y masks below s lize, 6148310372 -—I
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Question 30 (continued)

(it Forthe data representing expenditure per primary school student, ), is 8.4 1
and 2, is 22.5.

What is the interquartile range?

(iii) Another country has an expenditure per primary school student of 47.6% 2
of ifs GDP. Would this country be an outlier for this set of data? Justify
your answer with calculations,

N
o
o
g
12
1.8 (iv) The expenditures per primary school student for the 15 countries in the 2
18 scatterplot are:
i 59,7,7.6,84,11.2, 112,137, 17.1, 18.7, 21.1, 22, 22.5, 23.2, 24.9, 27.6
1o
) Z Complete the table below by calcutating the mean, ¥, and the standard
: 3 deviation, &, of these data. Calculate both values to two decimal places.
The table also shows the mean, ¥, and the standard deviation, Gy of life

expectancy for the same 15 countries.

Mean Standard deviation
Expenditure per primary = o =
school student - x
Life expectancy F=7073 o, = 1094

Question 30 continues on page 32

Question 30 (continued)

(v) Using the values from the table in part (iv), show that the equation of the 2
least-squares line of best fit is

y=1.29r+499.

(vi) On the scatterplot on page 30, draw the least-squares line of best fit, 2
¥=129x+49.9.

(vii) Using this line, or otherwise, estimaie the life expectancy in a country 1
which has an expenditure per primary school student of 18% of its GDP.

(viti) Why is this line NOT useful for predicting life expectancy in a country 1
which has expenditure per primary school student of 60% of its GDP?

End of paper

—42
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2014 Higher School Certificate
Solutions

Mathematics General 2
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ikt B g AT T

SECTIONI :
Summary
1 Db 6§ D|11 A|1l6e D |21 C
2 B|7Dh|12 C |17 B|22B
3 C 8§ A[13 B |18 A |23 C
"4 B| 9 Ci14 B|19 A4 D
s B |10 A 115 B |20 B |25 A
SECTIONI
1 (D) The call duration was 17 minutes.
The graph indicates that this call
would cost $16.

(B) 72x1.2x0.8 =69cm (nearest cm}.

(C) The graph looks like a parabola.
The only equation on the list which
is a parabola is y =3x" +1.

1.5x45

1.5+12
=5mL

. Dosage for 24 hours = 4x5ml
=20mL.

(B} Dosage for 6 hours =

(B) Prom the Formulae Sheet,
1 gigabyte = 2% megabytes
- 2gigabytes = 2x 2" megabytes
=2"" megabytes
From the Formulae Sheet,
1 megabyte = 2" kilobytes
2" mogabytes = 2" x2"° kilobytes
= 2" kilobytes.

6 -

10

11

(D)

®

By multiplying the number of
choices at each stage, the number of
three-course meals is given by:
3x5x2=30.

The line y = 2x — 2 has a positive
gradient {1 =2}, and anegative
y-intercept (b =~2). Graph D is the

only one with these properties.

(&)

©

&)

(&)

©

From the 150 people available for
selection, there are 28 males who do
not own & mobile,

From the Formulae Sheet,

declining balance is given by:

§=V,(1-r)
=19990(1-0.18)
=$11022 (nearest dollar).

The measured height is
1384 m +£0.05m (to 1 decimal place)

0.05

. Percentage error == x100%
1384

=101.036%.

6t el Gt xwt
3 3

=25,

From the Formulae Sheet,
A =area of annuius
A=m(R*-r)

=45 -3

=353 m?(i dp).

I
|

e RS

{

2014 Higher School Certificate

6% of 2000 =0.06x2000

=120
3.5% of 1000 =0.035x1000
© =35

56703000 = 2670

2% of 2670 = 0.02x 2670
=5340

$120 4 $35+$53.40 = $208.40.

13 B

Class centre | Frequency .

4 B

1 3 1x§=5

4 10 Ax10=40
7 3 7x3=21

10 2 10x2=20

Total 20 86

From the Formulae Sheet,
__sumof scores
" number of scores
6
20
=43,

From the Formulae Sheet,
Radius of Harth = 6400km
Distance is given by:

I =arc length of circle

15 @)

=—5~5-mx2x7rx6400.
360

16 (D) Based on previous experience, the

probability that it will rain on ANY
day in Mathsville is given by:

Therefore the probability of raining
on any two consecutive days is:

8
PRR) = Sx 2
(RR) 31x31

17 B

18

19

20

21

(A

&)

®)

©

Massof child | Paracetamol __M_edkine_
2kg 15mg  |[EEasEs

14k 105 m 777 mLL
120mg | 10mL

: 30 my,

~lmg | 355
2 105 mg | 8.75mL
The dosage is 8 J75ml.

1000 litres = 1 kilolitre
~,90340 litres = 90.34 kilolitres
90.34 kilolitres per person per year

00.34 x 50 = 4517 kL per year
25% of 4517 = 1129 KL per year

(nearest kL).

Firstly Jaz must choose a bag.
The two bags are equally likely to
be chosen, 50:

1 1
P(A)=> and P(B)=

Bag A contains 7 apples, 50

P(Red) =% and P(Green) :%

Bag B contains 4 apples, so
P(Red) =% and P(Green) =%
The only free diagram with this
information is A,

4 people for 13 minutes each for

7 days per week

4x13x7 =364 minutes

Nurnber of hours:

364 + 60 = 6.0666.....
Cost =9x6.066.,..x30.1197

=$6.54 (nearest cenf).

Zyears =4 periods
Tnterest rate = 4% per annuim
= 2% pér half year
Future value = 4.1216x §25000
=$§103040,
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Mathematics General 2

22 (B)

23 ©

Of the 560 km driven, 65 km was
short-distance and the remainder,
495 km, was long-distance.

Long distance:
Consumption = ﬁ5—)( 6.6
100
=32.67
Short distance:

Consumption :ES— x8.9
100

=5785
Total litres used =32.67+5.785
=38.455

=38 (nearest litre).

X is due East of Z, so options B and
D are incormrect.
In the diagram below: .
+ aiternate angles in parallel
Tines have been used to show
that angle ZYS is 60
degrees.
s Y5 is astraight line, s0
angle SYX is 35 degrees

VA S X
Therefore angle ZYX = 95 degrees.

Given that the mean is 3.1 kg and
the standard deviation is 0.35 kg,
the z-§COTEs are;

3]2]-1]0]1ty21]3

ma | ona |25 31 | 3as| 38 | X5

Therefore we tequire the number of
babies with z-scores from -1 fo 3.

25

(A}

Method I:

From the Formulae Sheet,
Approximately 99.7% of scores
have z-scores between -3 and 3.

By symmetry, the percentage of
scores which have z-scores between
0 and 3 is given by:
99.7%+2=49.85%

Also, approximately 68% of scores
have z-scores between -1 and 1.

By symmetry, the percentage of
scores which have z-scores betwesn
-1 and 0 is given by:

68%+2=34%

Therefore the required percentage is
40.85% +34% =83.85%

So the number of newborns is:
83.85% of 10 000 = 8 385.

Method 2:

z-score

We require the shaded percentage
68% + 13.5% +2.35% = 83.35%
So the number of newborns is:
83.85% of 10 000 = 8 385.

From the Formulas Sheet:
Surface area of sphere is 47r”
- Surface area of hemisphere is 277"
Surface area of curved surface
of closed cylinder is 27rh
. Total area to be painted is:
A=2r' +2arh
=2xax? +2Axax24x30
=2592%

=8143m’ (nearest square metre).
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SECTIONII
Question 26
() dx(Tx* - x)=28x —4x.
@) Using the sine ratio,
5in28°= 2
h
5
sin 28"
=10.6502......
- =10.65 (2dp).

© 5x+1—4=5"7x

5x+1=9~7x

Sx+1=27-2Ix
20x =26

x=1.

(d) y=2x+1 (1)
1-2y—4=0 .2
Substitute (1) into (2):
x-2x(2x+1)—-4=0

x—4x-2-4=0
—3x=6
x=-2
Substitute x=-2 into (1):
y=2x+1
y=2x(~2)+1
=-3
Lx=-2,y=-3.

{e) ) Time taken for download

2

15

b4

ERRARN

Curmulutive frequency
2

~~~~~~~~ /

[

L)

T

10 ?:J 3b 4h 5IB

Dowanload time (seconds)
(Class centres)

N Let M be the weight on the moon,
LetE be thc'\veight on Barth.
M vades directly with E.
. M=kxE
14=%x384
84k =14
14

k==
84
i

6
M:ixE
[

2449= LxE
§

E .

— =244

5 9

E=2449%6
=14 694kg

The weight of the landing craft whe
on Barth is 14 694 kg.

{8 Singapore and Sydney are both Eas
of the prime meridian.
Difference in longitude is given by:
151 104" =47" )
Method 1:
15 degrees of longitude makes

a 1 hour time difference, so:
47+15=3.133333....hours

=13 hours 8 minutes.
Method 2:
1 degree of longitude makes a 4

minute time difference, so:
47x%4 =188 minutes

=3 hours 8 minutes.
Question 27

(a) (i) The phrase 'every hundred dollars
or part thereof ' implies that
13380 needs fo be rounded up fo
13400, which is 134 hundreds.

. Stamp Duty =134x$3

=$402.




Mathematics General 2

2014 Higher School Certificate

b)

@D

(iii)

(iv)

Total cost =$13380+$30+ $402
=%$13812

7.5 .
Tnterest =——x $13812x3
EIes 100 $
=$3107.70

Total amount to be repaid:
$13812+$3107.70=$16 919.70

There are 36 months in 3 years, 50
the monthiy repayments will be:
$16919.70+36 = $469.99 (nearest cent).

BESL:
1
1% of $845 = —-x$845
% of 845 = o
=58.45

Base rate + FSL:
$845+-38.45 =§85345

Stamp Duty:
%x$853.45 = $46.94 (neacest cont)

GST:
ﬂ:-< $853.45 =$85.35 (nearest cent)
100

Total amount:
$853.45+$46.94+$85.35=$985.74.

Note: In the real world, these
amonnts are rounded off to the
nearest cent before they are added
together, as has been done above. If
the unreunded amounts were added,
{he total amount would be $985.73.

Comprehensive car insurance also
COVErs:
» damage to the insured car
s theft of the insured car.

Matoreycle:

The cost of fuel for 1 trip can be
calcnlated as follows:

17 km requires 1 L which costs

$1.67.

(©

Therefore 34 km requires 2 L which
costs $3.34.

Note: There may also be other costs
such as parking, tolls and fines.

Bus:
$3640+10=$364

Therefore, motorcycle is cheaper by
3.64-3.34=3030

=730 cents.

The base of the tank is composed of
a rectangle and two semi-circles
(calewlate these as a full circle).

Length of the rectangle:
1400-560 = 340
Length =840 mm
=084 m
Area of the rectangle:
Area =0.84%0.56
04704 m?
Radius of the circle:
Radius =560 mm+2
‘=280 mm
=028 m

Area of the circle:
A=pxr?
=xx028

Area (in square metres) of the base
of the tank:
04704 + 7x0.287 =0.7167......

Volume {in cubic metres) of the
tank:
area of base x height =0.7167...x0.81

=0.580521.....

Bvery cubic metre holds 1000 L, so
the capacity of the tank (in fitres) is
given by:

0.580527..... %1000 = 580.527.....

Therefore the capacity of the tank is
581 litres (fo the nearest litre).

® &

(i)

(i)

Question 28
(=) . B
& - —
g 3
g Elg|3
=] 2 ] g [
Clm|O|a&]A
A 52 5 453 i
BorC| $2 | s050 [-$150| 2
Method 1:
Financial Expectation:

1 2
$3x-§+ (-$1.50)x-§~$0

= James expects to break even in the
long run.

Method 2:
Expected return:

$5x%+$0.50><—§-—$2:$0
. James expects to break even in the
long run.
ZAOCE = (360° —320°) + 74°
=40° +74°
=114°,

From the Formulae Sheet,

the cosine rule states that:

c* =a®+b* ~2abcosC

Therefore:

AR =287+ 2117 - 2% 287% 21 1xcos114°

=176151.501.......
=419104...
=420 m {nearest mefre).

From the Formulae Sheet,
the area of a triangle is:

A:labsinC
2

A:%x 281x211xsin114°

=127660.786... square metres

1 ha = 10 000 square metres, so the
required area is given by:
27660.786... + 10000 =2.7660786...

Therefore the required area is 2.8
hectares, correct to two significant
figures.

() Using the tree diagram or ordere(f list
below, there are eight outcomes. They are
equatly likely. Three of the eight outcomes
contain two heads and a tail,

Therefore the required probability is% .

Method I: Tree diagram

Firsttoss  Secomdtoss  Third tose  Outcome
H HBH
H < H< T HHT
H HTH
s T=7%7
H THH
T < ; < T THT
T H TTH
=T 1
Method 2: Ordered list of outcomes
First { Second | Third Out
© toss toss -foss utcome
H H
H H T
H T H
. H T T
T H H
T H T
T T H
T T T
(@) () Bymeasurement, ABis

{ii)

(ii)

approximately 8 cm long on the
diagram, so § cm represents 50 m,
. 1 cm represents 6,25 metres.

By measurement, XY is
approximately 5.1 cm long on the
diagram. Using the scale factor gives
5.1x625=31.875

S0 XY is approximately 31.875 m.-

From the Formulae Sheet,

Simpson's Rule states that:
h

Azé-(a‘,, +4d, +d,)

From the information provided,
h=50+4=625
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Areaof CDFHGE s given by: (iv) ‘There might be a restriction on the
125 total number of people that can fit in
AzT(21.88+4x25.63+31.ss) the open space.
Areaof GHJLKI is given by: ’ 190000
Aw%ﬁ(3l.88+4x36.25+21.83) M LetC=94in Coo
. Total area (in sq. metres}is given by: 04— 120000
651.166...+ 828.166.....2 1479.333... n o
_ 120000
The average depth is 1.2 metres, so n= o4
the volume can be approximated _
using the formuta - =1276.5857......
V = approx. area of surface X ave. depth Since n represents the number of
147933...x12 people it must be a whole number,
AT 250 but 1276.5957... is not a whole
=17752 number 50 the cost per person can’t
So the volume s approximately be $94.
1775.2 cubic metres.
' ‘ {b) 10N —7.5H
Question 29 BAC, ., = TCEM
7 | 500 [ 1000 | 1500 | 2000 | 2500 § 3000 1ON—75%4 )
C |20 ] 120 | 80 | 60 | 48 | 40 —_— =005
‘ 5712
() 10N —30=28.56
c 10N =58.56
280 ‘I N =5856
@ 210
2 4o . The maximum whole number of
i standard drinks that can be consumed
g is 5. The 6% drink, if consumed
B completely, will put his BAC over .
S w1 - 0.05.
| ©®
503 160D 1562 200 2500 3000
Nember of people Terry
6 & & H 7o
i) The cost per pecson is equal to ,__l:]:]’—“
$120000 divided by - : _
_ the number of people, so: ' T___T___:jj”’{’
- 120000 ,_._,_4__;__|-—+——4—fl——+"—_‘_"
- n & m o @ & @ non# "; 7576 _77
OR (i) The graph indicates that Tery’s
nxC =120000 median score is 69. If he did not -
OR score 69 in any tests, exaclly,30% of
nC =120000. his scores were below, :
Note; Tt is possible thit?

mAt A & Pama D
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have scored 69 in one or more tests,
so it is impossible to give a definite
answer {0 this question.

For example, Terry’s scores may
have been as follows:

67 |67 |67 |67 |68
68 |69 [69 |65 ;69

69 |69 |69 |69 |73

15 75 135 75 |76

In this example only 5 of the 20
scores are below &9. This is 25% of
the scores.

Note: The following solution
assumes that all of the test results are
whole numbers,

(iiiy Temry and Xim both scored 67 as
their lowest result. Terry’s highest
result was 76 and Kim's was 73,
Terry's five highest results (on the
right whisker) range from 74 to 76.
They appear to be slightly better than
Kim’s five highest results, which
range from 73 to 75, but it is
impossible fo be sure unless we see
the raw data.

It is possible that Terry’s five best
results were; 74, 74,74, 74,76 and
Xim’'s were: 75,75,75,75,75.

It is also possible that Terry’s five
best results were 76,76, 76,76,76
and Kim's were 73, 73,73, 73,75

Kim's median mark {71) was greater
than Terry's (69). Terry’s marks
have a positive skew, whereas
Kim's appear to be symmetrical. At
the lower end, Terry’s median (69) is
equal to Kim's lower quartile, Kim
scored fewer marks than Terry in the
67 to 69 range. It is possible that
75% of Kim’s marks are above 69
but only 50% of Terry’s are above
69,

Based on the available evidence, it
appears that Kim’s results are
slightly better than Terry's, although
Terry did score one or more result of

76, which was higher than Kim’s
highest result of 75. More evidence
is required to make a definite
judgement. It would be helpful to
know the results Kim and Temy
scored on every iest.

Note: It is possible that Terry and
Kim scored the same total number ¢
marks (1420} and the same result o
13 of the 20 tests.

1t is also possible that Terry scored
1426 marks and Kim scored 1408.
It is also possible that Terry scored
1399 and Kim scored 1432,

Question 30

(a) Methodl:
Formula for compund interest
from the Formulae Sheet,

A=P(L+r)",
where A= 20000
and r =3+100+12=0.0023
and n=15x12=180 ’
Thus 20000 = P(1+0.0025)""
P{140.0025)"* = 20000
Pe 20000
(1.0025y"%
P =12759.726......

Therefore they should invest
$12759.73 now.

Method 2:
Formula for present value
From the Formulae Sheet,

present value is given by:
Fv
s’
where FV =20 000
and r =3+100+12=0.0025
and n=15x12=180
20000
(1.0025)%
=12759.726......
They stfould invest $12 759.73 noy

PV =

Fy =
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(i

(iif)

(iv)

™

The number 0.83 is positive, which
indicates that the countries with
higher expenditure tend to have
higher life expectancy.

Also, on a seale from 0 fo 1, the
awmber 0.83 is close to 1, which
indicates that most of the markers on
the scatterplot will be quite close to
the least-squares line of best fit.

IR =0, -0,
=225--84
=14.1.

From the Formulae Sheet,
outliers are scores greater than
0, +15xIOR

22.5+1.5%14.1=43.65
Since 47.6 is greater than 43.65, this
country is an outlier.

By calculator,
T=16.14

o, =10274......
 =7.03 2 dp).

From the Formulae Sheet, the
gradient of the least squares line of
best fit is given by: :
standard dev. of y scores
standard dev. of x scores

1094

7.03

=12916......

=129 (2dp)

gradient =rx

=0.83x%

From the Formulae Sheet, the

y-intercept of the least squares line

of best fit is given by:

y-int,= ¥ - (gradient xX¥)
=70.73-(1.2916...x16.14)
=49.8829......

=499 (2dp)
From the Formulae Sheet, the

gradient-intercept form of a straight
line is:

(vi)

(vil)

(viii)

y=mx+b

where:

the gradient is m =129

the y-intercept is b =49.9

o y=129x+49.9, as required.

See the graph at the end. .
Instructions for students:
s Mark the point (0,49.9)
¢ Choose a value for x such zs
x =20 and substifute info
y=129x+49.9, which gives
¥y=129x20-+4%9
y=75.7
s Plot the point (20,75.7)
e Draw aline from (0,49.9)
_through (20,75.7}.

Method 1: Using the graph

The arrows on the graph indicate the
Tife expectency would be
approximately 74 years.

Method 2: Using the equation
Substituting x=18into
y=129x-+49.9 gives
y=129x18--49.9

y=73.12

so the life expectency would be
approximately 73 years.

Substituting x =060 into
y=1.29x+4%.9 gives
y=129%60+499

y=1273

so the life expectency is estimated fo
be 127 years, which is not realistic.
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Graph for Question 30(b):
Expenditure per priméry school student and life expectancy
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