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SECTION A

Instructions for Section A

Answer all questions in pencil on the answer sheet for multiple-choice questions.
A correct answer scores 1, an incorrect answer scores 0. Markewik deducted for incorrect
answers. No mark will be given if more than one answer is completed for any question.

Core

The following information relates to Questions 1 to 4.

Researchers conducted a survey of 403 school leavers who had recently entered the workforce. The aim was to
determine whether the type of work they undertook was gender related. Work type was classified as ‘trade’,
‘clerical’, ‘manual’ or ‘professional’.

The data in the table below comes from the survey.

Gender
Work type male female
trade 104 18
clerical 21 143
manual 72 31
professional 8 6
Total 205 198

Question 1
In this survey, the variables
work type (trade, clerical, manual or professional)

and
gender (male or female)
are
A. both categorical variables.
B. both numerical variables.
C. categorical and numerical variables respectively.
D. numerical and categorical variables respectively.
E. neither categorical nor numerical variables.
Question 2
Of the females surveyed, the percentage who became clerical workers is closest to
A, 10%
B. 14%
C. 35%
D. 72%
E. 87%

SECTION A — continued
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Question 3

Of the school leavers surveyed, the percentage who became clerical or manual workers is closest to
A 26%

B. 31%

C. 41%

D 50%

E 66%

Question 4

Which statement supports the suggestion that the type of work undertaken by school leavers is associated with
gender?

A. 50.9% of those surveyed are male compared to 49.1% female.

B. 30.3% of those surveyed entered a trade while only 3.5% entered professions.

C. 35.1% of male school leavers entered manual work compared to 15.7% of female school leavers.
D. 403 school leavers participated in the survey.

E. A similar but small percentage of male and female school leavers undertook professional work.

CONTINUED OVER PAGE

SECTION A — continued
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The following information relates to Questions 5 and 6.

1526 students sat for an examination. The histogram below shows the distribution of marks.
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mark

The median examination mark of these students is closest to

Using the 68-95-99.7% rule, the standard deviation of the marks is closest to

percentage
frequency
Question 5
A. 50
B. 55
C. 60
D. 65
E. 70
Question 6
A. 5
B. 10
C. 15
D. 20
E. 30

SECTION A — continued



The following data was recorded from measurements made on 12 men.

The following information relates to Questions 7 to 10.

Age (years) Weight (kg) Waist (cm)
26 84 84
29 72 74
32 67 89
32 59 75
34 97 106
37 112 114
39 67 80
40 91 101
41 98 101
43 89 94
45 117 126
51 62 82
Question 7

FURMATH EXAM 1

For these men, the median at® énd the interquartile rangEJR), in years, are respectively

A. M=37

and IQR=10

M=37.4 andIQR=7.2

M = 38
M = 38

Question 8

The sample of men has been drawn from a population in which the distribution of weights is bell-shaped, with
a mean of 81.1 kg and a standard deviation of 17.9 kg.

The percentage of men in this population with a weight greater than that of the heaviest man in this sample is

closest to

A. 0.05%
B. 2.5%
C 5%
D. 50%
E 95%
Question 9

A scatterplot of weight against waist measurement for this sample of men shows that there is a strong linear
association between weight and waist measurement.

The least squares regression equation that would enable weight to be predicted from waist measurement is

closest to

and IQR=10

B.
C. M=37.4 andIQR=6.9
D

E and IQR = 25

A. weight = -25 + 1.1k waist.
weight = — 20 + 1.1% waist.

weight = 28 + 0.7& waist.

B.
C. weight=1.11 — 2& waist.
D
E

weight = 0.78 + 2& waist.

SECTION A — continued

TURN OVER



FURMATH EXAM 1 8

Question 10

The value of the product moment correlation coefficigrgr weight against waist measurement, is closest to
A. 0.6061

B. -0.7785
C. 0.8675
D. 0.9314
E. 0.9651

The following information relates to Questions 11 and 12.

A person’s weight is also known to be positively associated with their height. To investigate this association for
12 men, a scatterplot is constructed as shown below.
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While there is a moderately strong positive linear relationship between weight and height, there is a clear
outlier. Because of this, it is decided to model the relationship by fitting a 3-median line to the data displayed in
the scatterplot.

Question 11

The slope of this 3-median line is closest to
A 11

B. 15

C. 16

D. 23

E. 2.8

SECTION A — continued
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Question 12
When a least squares regression line is used to model this data, the coefficient of determination is found to be 0.3146.

If the outlier is removed from the data, and a least squares regression line refitted to the data of the remaining
11 men, the value of the coefficient of determination will

A. remain the same.

B. increase.
C. decrease.
D. behalved.
E. not be able to be determined.

Question 13
The time series shown below charts the change in interest rates over a period of years.

e ~
N/ O
12E \.\IK \

) 10
interest rate K
0% L

CON

year

A trend line has been fitted to the data as shown.
The equation of the trend line is closest to

A. rate = - 1.Ix year.

B. rate=15.6- 1.5 year.

C. rate=17 + 1.k year.

D. rate=-1.1+ 1% year.

E. rate=17 - 1.k year.

END OF SECTION A
TURN OVER
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SECTION B

Instructions for Section B

Select three modules and answakiquestions within the modules selected in pencil on the answer sheet
provided for multiple-choice questions.
Show the modules you are answering by shading the matching boxes on your multiple-choice answer
sheet.

A correct answer scores 1, an incorrect answer scores 0. Mark®ibé deducted for incorrect
answers. No mark will be given if more than one answer is completed for any question.

Module Page
Module 1: Number patterns and applications 11
Module 2: Geometry and trigonometry 15
Module 3: Graphs and relations 19
Module 4: Business-related mathematics 26
Module 5: Networks and decision mathematics 29

SECTION B — continued
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Module 1: Number patterns and applications

Before answering these questions youst shade the Number patterns and applications box on the
answer sheet for multiple-choice questions.

Question 1

The following is an arithmetic sequence.
24, 20, 16, 12, ...

The sum of the first six terms is

A. 28

B. 36
C. 80
D 84
E. 204

Question 2

At Maggie’s Music School, there are 512 students enrolled for lessons in Grade 1. Enrolments for music lessons
decrease by 12.5% at each subsequent year level.

In Grade 4 the number of enrolments will be

A. 1
B. 64
C. 256
D. 300
E. 343
Question 3

A hockey club began a fundraising campaign to raise money for a new clubroom. In the first year of fundraising,
they raised $15 000. After that, the amount of money they raised each year increased by 5% per year.

By the end of the fifth year, the total amount of money they had raised was closest to
A. $15789

B. $18 750
C. $78750
D. $82884
E. $95721
Question 4

Ethan’s collection of CDs increases by four CDs each year. He has 13 CDs at the end of the third year.
At the end of the tenth year, the number of CDs he has is

A 17
B. 36
C. 37
D. 41
E. 53

SECTION B — Module 1: Number patterns and applications- continued
TURN OVER
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Question 5

Alarge amount of oil was spilt from a ship at sea. When first noticed, it covered an area of 2 square kilometres.
In the next hour, its area increased by 0.8 square kilometre. Thereafter, its area increased each hour by 20% of
the previous hour’s increase.

If this trend continues indefinitely, the eventual size of the oil spill, in square kilometres, will be closest to

A1

B 2.4
C. 28

D 3

E. 12
Question 6

A sequence is defined by

t,,=t+4 where t=3

Thenth term in the sequendg, is given by

A t=4n+3
B. t=4n-1
C. t=n+2
D. t,=n+3
E. t=n+4
Question 7

Jan and her friend Hong are preparing for a trip to Thailand. They go to a currency exchange agency to buy
some Thai baht (the Thai currency unit). Jan buys 5000 baht. This costs her $223.21. Hong wants to buy
7000 baht.

Ignoring any exchange fees, this will cost her

A.  $159.44
B $200.00
C. $312.49
D. $446.42
E. $2230.21

SECTION B — Module 1: Number patterns and applications- continued
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Question 8

At the start of each year, a cosmetics company increases the number of different eye shadow colours it
manufactures by 10%.

The graph that most closely reflects the pattern of growth in the number of eye shadow colours manufactured
by the company is

A. number B. number
A A
o
o
° o
o o
° ° ®
o
® )
P year p year
C. number D. number
A A
° o
o
o
o
® © o o o o
o
P year p year
E. number
A
®
()
o
o
. .
p year

SECTION B — Module 1: Number patterns and applications- continued
TURN OVER
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Question 9

A retiree invests $250 000 in an income generating account that earns 4.54% per annum on the minimum yearly
balance. Interest is credited to the account at the end of each year. Immediately after the interest is credited, a
cheque for the amount of $15 000 is paid out of the account to the retiree. The money remaining in the account
is then reinvested. The same procedure is followed each year until the account runs out of money.

If A dollars is the amount of money invested at the start attthgear, then a difference equation that describes
the way in which the amount of money in the account decreases is

A. A, =1045A —15000  where A, =250 000
A, =1.0454 —250000 where A, = 15000
A, =0.0454 —15000  where A, =250 000
A . =450/ — 15000 where A, =250 000
A.,=0.0454 — 250000 where A, = 15000

moow

SECTION B — continued
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Module 2: Geometry and trigonometry

Before answering these questions youst shade the Geometry and trigonometry box on the
answer sheet for multiple-choice questions.

Question 1

10

17

For triangleKLM, the size of angl€is closest to

A. 27
B. 30
C. 36°
D. 5%
E. 60°
Question 2

A chocolate bar is made in the shape of a triangular prism. Each end is an equilateral triangle of side length
3 centimetres.

«—3cm——

The area of a triangular end of this chocolate bar is closest to

A. 23cn?
B. 3.9cn?
C. 4.2cn?
D. 45cn?
E. 9.0cn?

SECTION B — Module 2: Geometry and trigopnometry— continued
TURN OVER
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Question 3

Tom and Matt are having a competition to see who can kick a football the longest distance. They both kick from
pointA, and the length of the kick is measured from paitd the point where the ball first makes contact with

the ground. Tom’s kick lands 40 metres away at @imdlatt kicks the ball at an angle of2® the direction

of Tom’s kick and it lands at poi, such thaBC makes a right angle withB as shown in the diagram below.

22°

40 m

The length of Matt’s kickAC, is closest to

A. 16m
B. 37m
C. 43m
D. 46m
E. 50m
Question 4

A torch, which is held horizontally, is shone on to a wall from a distance of 1.2 metres as shown below. The
circular area of light it creates on the wall has a radius of 8 centimetres.

The torch is now moved an additional 2 metres away from the wall. The radius of the circular area of light on the
wall is now closest to

A. 3cm
B. 10cm
C. 13cm
D. 16cm
E. 21cm

SECTION B — Module 2: Geometry and trigopnometry— continued



Question 5

At the cinema, popcorn is sold in two different sized boxes. The boxes form similar rectangular prisms. The
lengths of the sides of the smaller box are half the lengths of the corresponding sides of the larger box.

17 FURMATH EXAM 1

The ratio VOIUME, e o, VOIUME, 0. p0,dS

A 1.2
B. 14
C. 18
D. 21
E. 81
Question 6

In a game of beach soccer, a player at goistattempting to kick a goal. She is 6 metres from one goal post at
G and 8 metres from the other goal postafFrom where she is standing, the angle through which she can

shoot at the goal and still score a goal i% A8 shown below.

8m

The distance between the goal po&i, is closest to

A.

B.
C.
D
E

2.3m
2.6m
3.0m
53m
9.2m

SECTION B — Module 2: Geometry and trigopnometry— continued
TURN OVER
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Question 7

For the square-based right pyranABCDE shown below, the sides of the base are 7 cm and the slant edges are
8 cm in length.

E

hcm

A B

The vertical heighth cm, of this pyramid is closest to

A. 39cm
B 6.3cm
C. 7.2cm
D. 10.6cm
E. 12.7cm

The following information relates to Questions 8 and 9.

In arace, a yacht rounds the first markét, and then travels a distance of nine kilometres on a bearing°of 045
true to a second marke2. From this marker, it sets off on a bearing of°1®0e and travels a further ten
kilometres to a third marke)3.

Question 8

The bearing of markevi2 fromM3 is
A.  10° true

B 35° true

C. 55 true

D. 145 true

E. 19C true

Question 9

The minimum distance the yacht will have to travel to get back from mit&do the first markeiM1, is
closest to

A.  4.4Kkm
B 5.8 km
C. 12.0km
D. 17.0km
E. 18.5km

SECTION B — continued



19 FURMATH EXAM 1

Module 3: Graphs and relations

Before answering these questions youst shade the Graphs and relations box on the

answer sheet for multiple-choice questions.

Question 1
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The equation of this straight line is

A.

B
C.
D
E

X=7
y=5
7x+ 5/ =35
5x+ 7% =35
7x—5 =35

SECTION B — Module 3: Graphs and relations- continued
TURN OVER
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Question 2

A courier company'’s charges are based on the distance required to deliver a parcel. Within a radius of 40 km,
charges can be determined from a graph like that shown below.

C
A
60

50

40 [ O L J

cost ($)
30

20 - o—e
100——@

1 1 1 1 1 1 1 L X
@) 5 10 15 20 25 30 35 40

distance (km)

Which one of the following rules could be used to describe this graph?
A. 10 for 0<x<10
20 for 10<x<20
40 for 20<x<40

10 for 0<x<10
20 for 10cx<20
40 for 20<x<40

20 for 10<x<20
40 for 20<x<40

10 for 0<x<10
20 for 10sx<20
40 for 20<sx<40

10 for 0<x<10
20 for 10kx<20
40 for 20<x<40

C. 10 for 0<x<10
C=

SECTION B — Module 3: Graphs and relations— continued
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Question 3
The following graph shows the number of cattle in a particular state during the 1990s.

4.6

4.4

42 o

4.0
number ///
of cattle 3.8
(millions)
3.6 e

3.4

3.2

3.0

1990 1991 1992 1993 1994 1995 1996 1997

year

Of the years listed below, in which year did the number of cattle in the state remain relatively unchanged?
A. 1991

B. 1992

C. 1994

D. 1996

E. 1997

Question 4

For the pair of simultaneous equations
IAx=7 -y
5x+ 7y =3

the solution is
A, x==-2, y=-1

B. x=-2,y=1
C. x=1, y=3
D. x=-1, y=2
E. x=2, y=-1

SECTION B — Module 3: Graphs and relations- continued
TURN OVER



FURMATH EXAM 1 22
Question 5

The feasible region for a particular linear programming problem is shown shaded on the following graph. All
relevant vertices are labelled.

(0, 10)

feasible region

(0,0)

_T (11, 0)

Theminimum value of the expressionx4 2y for this feasible region is

A. =20
B. -10
C. 0
D. 22
E. 44
Question 6

For linear programming problems in general, which of the following statemdatse?
A. The objective function is a linear expression.

The expressions defining the constraints are linear inequalities.

There may be more than one optimal solution.

The value of the objective function must be positive.

The constraints are used to define the feasible region.

moow

SECTION B — Module 3: Graphs and relations— continued
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Question 7
The relationy = 2¢?, for x > 0, is represented by

A. B.
y y
A A
(3,18) (9, 18)
o; » X2 o; » X2
C. D
y y
A A
(9, 18) (9, 3)
o » X o; » X2
E.
y
A
9,9)
o p X2

SECTION B — Module 3: Graphs and relations- continued
TURN OVER
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Question 8
The following inequalities define a region in thg plane.

x=0
X<9

2x + 3y < 24

2y —x=12

24

Which one of the following graphs represents this region?

A.
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v
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SECTION B — Module 3: Graphs and relations— continued
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Question 9

A company uses both trainee and qualified inspectors for quality control on an assembly line. The trainee
inspectors can examine 15 items per hour, while the qualified inspectors can examine 25 items per hour.

The company needs at least 1800 items inspected in each eight-hour day.

Letx be the number of trainee inspectors employed by the comparybartde number of qualified inspectors
employed.

The constraint imposed by the number of items that need to be inspected in an eight-hour day is expressed by
the inequality

A. 8x + 8y > 1800
B. 15+ 25 <1800
C.  15x+ 25> 1800
D. 120k + 200> 1800
E. 120+ 200/ < 1800

CONTINUED OVER PAGE

SECTION B — continued
TURN OVER
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Module 4: Business-related mathematics

Before answering these questions youwst shade the Business-related mathematics box on the
answer sheet for multiple-choice questions.

Question 1
Prani wants to earn $1800 interest on a 3-year investment at 3% per annum simple interest.
The amount she needs to invest is closest to

A. $162
B $1962
C. $1967
D. $20000
E. $60 000
Question 2

An investment of $16 000 is made at 4% interest per annum, compounding yearly.
The value of the investment at the end of the second year is
A. $17280.71

B. $17 305.60
C. $17325.71
D. $21120.00
E. $21897.10
Question 3

Kuong invests $8500 at 6% interest per annum, compounding quarterly.
The amount of interest he earns during the fourth year of the investment is

A.  $521.59
B $623.62
C. $2231.05
D. $2286.38
E. $4489.32
Question 4

Rho takes a 20-year loan of $172 000 at 6% per annum, compounding monthly and with monthly repayments.
To fully repay the loan in 20 years, the amount he must repay each month is

A. $716.67
B $1216.54
C. $1232.26
D $9058.63
E. $10320.00

SECTION B — Module 4: Business-related mathematics continued
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Question 5

A loan of $18 000 is to be repaid by making 48 payments of $480 per month.
For this loan, the effective rate of interest is closest to

A.  7.0% per annum

B. 13.7% per annum

C. 26.7% per annum

D. 28.0% per annum

E. 54.9% per annum

Question 6

A machine is purchased for $36 000. Its value depreciates at a rate of $0.16 for each unit it produces. On
average, the machine produces 24 000 units a year.

Using the unit cost method of depreciation, the value of the machine after six years of use is closest to
A.  $3840

B $7200
C. $12960
D. $23040
E. $32160
Question 7

Ravi has a loan of $135 000 at 7% per annum interest, compounding monthly. The loan is to be repaid monthly
over 20 years. The scheduled repayments are $1046.65 per month. However, he finds that he can afford to pay
$1200 per month and decides to do so for the duration of the loan.

The amount of time this will save in paying off the loan is closest to

A. 6 months
B 1 year

C. byears
D. 10years
E. 15years

SECTION B — Module 4: Business-related mathematics continued
TURN OVER
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Question 8
The following graph represents the growth of an investment over several years.

3600 »
3400 l—

3200 ®
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2800 L
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2400 s
2200 ®
2000T
1800

0 1 2 3 4 5 6 7 8 9 10

year

If Adollars is the value of the investment afigrears, then a rule for describing the growth of this investment
could be

A. A= 2000x (1.06)

B. A=2000x (0.06)
C. A=2000x 1.06n
D. A=2000x0.06n
E. A=2000+ (1.08)
Question 9

Roland wants to increase the price of his products by 5%. By mistake, he increases the price by 8%. Realising
the mistake, he tries to correct his mistake by discountingeWwsrices by 3%.

As a result, the products have had a price increase (from the original price) of

A, 2.60%
B. 3.00%
C. 4.76%
D. 5.00%
E. 5.24%

SECTION B - continued
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Module 5: Networks and decision mathematics

Before answering these questions yaust shade the Networks and decision mathematics box on the
answer sheet for multiple-choice questions.

Question 1
A connected planar graph of 15 edges divides the plane into eight distinct regions.
The number of vertices in this graph is

A 3
B. 7
C. 9
D. 23
E. 25
Question 2

Six friends play a round-robin tennis tournament. There are no draws. The following directed graph summarises
the results of the tournament to date. In this graph, an arrow going from Yuvisuticio, for example,
indicates that Yunis defeated Mauricio.

Grant Ben

Merek Mauricio

Yunis

Rik

On the basis of the information contained in the graph, which of the following statenfafge?is
A. Rik defeated Yunis.

B. Grant has only played two matches.

C. Ben has won all his matches.

D. Merek has not won a match yet.

E. Eight matches have been played so far.

SECTION B — Module 5: Networks and decision mathematics continued
TURN OVER
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Further Mathematics Formulas

Business-related mathematics

simpleinterest:
compound interest:
hire purchase:

annuities:

Geometry and trigonometry
areaof atriangle:

areaof atriangle:

areaof acircle:

volume of a sphere:

volume of a cone:

Pythagoras' theorem:

sinerule:

cosinerule:

Graphsand relations
Straight line graphs

gradient:

equation:

PrT

=100

_ B r
A=PR" where R_1+m

effective rate of interest

n_
A:PR”—%,where R=1+

2n
1 X flat rate

100

= bh

=bcsin A

=22+ 2

a b ¢
sinA~ sinB ™ snC

2= a2+ b?—2abcosC

m=J2"%
X=X

Y-y =mXx-x) gradient-point form

y=mx+c gradient-intercept form

Y=Y _Yo—WN
X=X = Xo—X

two-point form



Number patternsand applications

arithmetic series;
geometric series:

infinite geometric series:

linear difference equations:

FURMATHEX 1 & 2

a+(@+d+..+(@+(-1d) = g[2a+(n—1)d] = g(a+l)

n
atar+arz+ .. +ani= A1) p oy

Networ ks and decision mathematics

Euler’'s formula:

Statistics

seasonal index:

1-r
atartar?+ard+..= %, I <1
a1
tn=atH+b:a”‘jtl+b( ),a;tl
a_
a"-1
:a”to+b( )
vtf=e+2
actual figure

seasond index = deseasonalised figure

END OF FORMULA SHEET
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Question 3

1@ 2

3

Which one of the following adjacency matrices could be used to represent the graph above?

A. B.
0 1 1 0 0 10000
10100 02000
11010 00300
00101 00040
0 001 0 000GO0SG5

C. D
01100 000 0 O]
00100 10000
00010 11000
00001 00100
0 00 0O 000 1 O

O O R KL B
O O R L B
O R R Rk
P P P O O
P P O O O

SECTION B — Module 5: Networks and decision mathematics continued
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Which one of the following graphs contains an Euler circuit?

=

uestion 4

B
s
2
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uestion 5

FURMATH EXAM 1

A factory has four types of machines, M1 to M4, to do a certain job and there are four tasks, T1 to T4, to be
allocated to the machines. Each machine can do each task. The operating cost, in dollars, for doing a particular

task on a given machine is shown in the following table.

Machine T1 T2 T3 T4
M1 10 9 7 8
M2 6 8 7 7
M3 5 4 6 5
M4 2 3 4 5

If each task is to be assigned to only one machine, what is the optimal assignmemiwimises the total

cost?

A. T1to M1,
B. T1to M4,
C. Ti1to M3,
D. Tl1lto M2,
E. T1to M4,

T2 to M2,
T2 to M3,
T2 to M4,
T2 to M4,
T2 to M3,

T3 to M3,
T3 to M2,
T3 to M1,
T3 to M1,
T3 to M1,

T4 to M4
T4 to M1
T4 to M2
T4 to M3
T4 to M2

SECTION B — Module 5: Networks and decision mathematics continued
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FURMATH EXAM 1

Question 6

32

For the graph above, the total weight on the minimum weight spanning tree is

A 9
B. 25
C. 42
D. 84
E. 85
Question 7

The following network gives the time in days to complete the 12 activities for a building project.

The minimum time in which this building project can be completed is

A.

B.
C.
D
E

8 days
16 days
18 days
20 days
59 days

SECTION B — Module 5: Networks and decision mathematics continued



33 FURMATH EXAM 1

Question 8

The earliest and latest start times (in days) for seven activities in a design project are given in the following
table.

activity earliest start time latest start time
A 0 4
B 0 0
C 6 6
D 9 9
E 6 11
F 13 13
G 18 18

The activities that lie on a critical path for this project are
A. B,C,D,FRG

B. ADEG

C. C,D,E,FG

D. AB,C,DEFG

E. BEG

Question 9

source

The maximum flow through the network above is

A. 19
B. 21
C. 22
D. 27
E. 34

END OF MULTIPLE-CHOICE QUESTION BOOK
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