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 Instructions to students
This exam consists of Section A and Section B.
Section A contains 24 multiple-choice questions from the core.
Section A is compulsory and is worth 24 marks.
Section B begins on page 12 and consists of 4 modules each containing 8 multiple-choice questions.  You should choose 2 of these modules and answer every question in each of your chosen modules.  Each of the modules is worth 8 marks.
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Students may bring one bound reference into the exam.
Students may bring into the exam one approved technology (calculator or software) and, if desired, one scientific calculator.  Calculator memory does not need to be cleared. For approved computer-based CAS, full functionality may be used.
Unless otherwise stated, the diagrams in this exam are not drawn to scale.
Formula sheets can be found on pages 30 and 31 of this exam.
An answer sheet appears on page 32 of this exam.


This paper has been prepared independently of the Victorian Curriculum and Assessment Authority to provide additional exam preparation for students. Although references have been reproduced with permission of the Victorian Curriculum and Assessment Authority, the publication is in no way connected with or endorsed by the Victorian Curriculum and Assessment Authority.
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This Trial Exam is licensed on a non transferable basis to the purchasing school.  It may be copied by the school which has purchased it.  This license does not permit distribution or copying of this Trial Exam by any other party.

SECTION A - Core

Data analysis


This section is compulsory.

Use the following information to answer Questions 1 and 2.

The stem plot below shows the distribution of the height, in centimetres, of 36 police graduates.
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Question 1

The shape of the distribution of heights is

A. negatively skewed.
B. negatively skewed with outliers.
C. approximately symmetric.
D. positively skewed.
E. positively skewed with outliers.


Question 2

The percentage of police graduates with a height greater than 170 cm is closest to

A. 25%
B. 26%
C. 28%
D. 72%
E. 75%


Question 3

The boxplot below shows the distribution of the distance, in centimetres, a football was kicked by a group of pre-school children.

[image: ]













The five-number summary for the distance kicked by these children is

A. 180, 240, 310, 450, 520
B. 240, 310, 330, 450, 550
C. 180, 240, 310, 330, 450
D. 240, 310, 330, 350, 450
E. 180, 240, 310, 330, 520


Question 4


The histogram below shows the distribution of the , with reserve price in dollars, of 40 artworks which are to be auctioned.

[image: ]















The percentage of artworks which have a reserve price of more than $10 000 is

A. 10%
B. 15%
C. 25%
D. 40%
E. 60%

Use the following information to answer Questions 5 and 6.

The body temperatures of a population of healthy adults are approximately normally distributed with a mean of 37.0C and a standard deviation of 0.2C.

Question 5

A sample of 350 adults from this population is randomly selected.
The number of these adults with a body temperature of less than 36.8 or greater than 37.4 is closest to

A. 65
B. 74
C. 121
D. 130
E. 175

Question 6

An adult is randomly selected from this population and it is found that approximately 97.5% of the population has a higher temperature than them. This randomly selected adult has a standardized body temperature of
A. 

B. 

C. 

D. 

E. 


Question 7

The parallel boxplots below show the distribution of annual rainfall, in millimeters, for town A and town B over the past 40 years.
[image: ]














Which one of the following statements is not true?

A. The range of annual rainfall over the 40 years is approximately the same for town A and town B.
B. Town B had more than 120 mm of annual rainfall for more than 75% of these years.
C. Annual rainfall is more variable in town B than in town A.
D. Annual rainfall is, on average, higher in town B than town A.
E. Town A had less than 110 mm annual rainfall for approximately 25% of these years.


Question 8
The table below shows the age, in years, and the overtime, in hours, worked by 12 employees in a business last month.
	age
(years)
	overtime
(hours)

	19
	28

	21
	26

	23
	30

	23
	24

	24
	20

	28
	15

	32
	10

	37
	6

	39
	6

	42
	5

	45
	3

	47
	0


The Pearson correlation coefficient, r, between age and overtime is closest to
A. 0.9617
B. 0.1035
C.   0.1035
D.   0.9617
E.   0.9249

Question 9
The scatterplot below shows the cost per container, in dollars, and the number of containers, to be shipped as quoted by 19 transport companies. A least squares line has been fitted to the data.[image: ]


















The equation of the least squares line is closest to

A. 

B. 

C. 

D. 

E. 



Question 10

The relationship between the cellaring time, in years, and the points awarded, out of 100, for 11 bottles of wine was investigated and the following data was collected.

	cellaring time
(years)
	points awarded
(  /100)

	10
	93

	13
	92

	15
	94

	15
	95

	20
	97

	23
	98

	25
	98

	27
	99

	31
	96

	31
	95

	35
	94


Several statistics were calculated using this data with cellaring time taken as the explanatory variable.
Subsequently it was discovered that the data value 13 had been incorrectly entered and should have been entered as 31.
This was corrected and the statistics were recalculated. The statistic that remained unchanged was

A. Pearson’s correlation coefficient r.
B. the interquartile range of cellaring time.
C. the standard deviation of cellaring time.
D. the least squares regression line equation.
E. the median of cellaring time.


Question 11

A bivariate set of data involving the variables x and y undergoes a statistical analysis.
A summary of that analysis is shown in the table below.

	Mean
	Standard
deviation

	

	


	

	





The equation of the least squares line is .
The value of Pearson’s correlation coefficient is closest to

A. 0.24
B. 0.52
C. 0.65
D. 0.86
E. 0.97


Use the following information to answer Questions 12 and 13.

The time series plot below shows the number of tourists who visited a regional area each month during the period 2012 – 2107.
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Question 12

The pattern in this time series plot is best described as having

A. seasonality.
B. irregular fluctuations.
C. a downward trend.
D. irregular fluctuations and a downward trend.
E. seasonality with a downward trend.


Question 13

The dot on the vertical axis corresponds to January 2012.
The seven-median smoothed number of tourists for September 2013 is closest to

A. 7600
B. 8200
C. 8900
D. 9700
E. 12 000


Use the following information to answer Questions 14 and 15.

A women’s football competition is run over a six week season.
The table below shows the long-term average of the total attendances each week during the season.
The weekly seasonal index for weeks 1, 2, 3 and 6 is also shown.

	
	Week

	
	1
	2
	3
	4
	5
	6

	Long-term average
attendance
	23 687
	21 392
	20 586
	18 384
	22 477
	27 874

	Seasonal index
	1.06
	0.96
	0.92
	
	
	1.24


Question 14

The seasonal index for Week 2 is 0.96.
This tells us that, on average, the total attendances at the games for Week 2 are
A. 4% less than the weekly average.
B. 4% more than the weekly average.
C. 40% less than the weekly average.
D. 96% more than the weekly average.
E. 96% less than the weekly average.

Question 15

The seasonal index for Week 4 is closest to
A. 0.74
B. 0.82
C. 0.87
D. 0.89
E. 0.92

Question 16

A least squares regression line was fitted to a deseasonalised set of quarterly revenue data for a business in 2018.
The table below shows the seasonal indices for quarters on 1, 3 and 4. The seasonal index for quarter 2 has been omitted.
	Quarter number
	1
	2
	3
	4

	Seasonal index
	0.8
	
	1.3
	0.6



The equation of the least squares regression line is 


.

Using this regression line, the actual revenue for quarter 2 in 2018 is predicted to be closest to

A. $238 820
B. $614 923
C. $799 400
D. $1 039 220
E. $1 144 780.

Recursion and financial modelling

Question 17


The value of a reducing loan, , in dollars, after n quarters is modelled by the recurrence relation 


.

The value of this loan after four quarters is

A. $19 513.17
B. $18 247.33
C. $16 966.29
D. $15 669.89
E. $13 184.03

Question 18

The recurrence relation given by




can be used to model 

A. a simple interest investment of $6500 with an interest rate of 2% per annum.
B. a simple interest investment of $6500 with an interest rate of 5% per annum.
C. a compound interest investment of $6500 with an interest rate of 1.3% per annum.
D. a compound interest investment of $6500 with an interest rate of 5% per annum.
E. an annuity investment of $6500 with an interest rate of 2% per annum.

Question 19

The first two lines of an amortisation table for an annuity investment, which has additional periodic payments added to the principal, are shown below.

	Payment
number
	Payment
	Interest
	Principal
addition
	Balance

	0
	0.00
	0.00
	0.00
	60 000.00

	1
	1100.00
	720.00
	
	



[bookmark: _GoBack]The balance after payment number 1 is

A. $58 180
B. $59 620
C. $60 380
D. $61 410
E. $61 820


Question 20
A commercial dishwasher operated for 10 wash cycles a day for 300 days of the year.
The dishwasher was depreciated using a unit cost method of depreciation at the rate of 3.2 cents per wash cycle.
Five years after it was purchased it had a value of $510. The dishwasher was purchased for
A. $558
B. $606
C. $990
D. $1 820
E. $5 310

Question 21
Jane invested $420 000 in an annuity.
Her investment earns interest at the rate of 4.2% per annum compounding monthly.
Immediately after the interest has been added to her account each month she is paid $2 800 from the account.

A recurrence relation that models the value  in dollars of Jane’s annuity after n months is
A. 

B. 

C. 

D. 

E. 


Question 22

Which one of the following graphs could show the value, in dollars, of a perpetuity investment over a five year period.
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Question 23

Janine takes out a personal loan of $72 000.
She makes monthly repayments of $1400.
The interest rate on her loan is 4.5% per annum compounding monthly.
The balance on Janine’s loan will first drop below $50 000 after

A. 16 months.
B. 17 months.
C. 18 months.
D. 19 months.
E. 20 months.

Question 24

Sophie has a compound interest investment that earns quarterly, compounding interest. 
After two years, the balance of Sophie’s investment was $8881.48.
After five years, the balance was $9830.96.
Sophie’s initial investment was closest to

A. $8025
B. $8300
C. $8645
D. $9070
E. $9315



SECTION B - Modules

Module 1 - Matrices

If you choose this module all questions must be answered.

Question 1


The matrix    can be described as a

A. triangular matrix
B. zero matrix
C. binary matrix
D. unit matrix
E. permutation matrix


Question 2

Three matrices M, P and Q are shown below.



The only matrix product shown below that is defined is

A. 

B. 

C. 

D. 

E. 



Question 3

The system of simultaneous linear equations




has no unique solution when k is equal to

A. 3
B. 2
C.   0
D.   1
E.   2

Question 4
Five friends Mary (M), Nick (N), Orazio (O), Pyang (P) and Quentin (Q) play each other once in a game of squash.  The arrows in the diagram below indicate the winner of each game.[image: ]











For example, the arrow from  to M to P indicates that Mary defeated Pyang.
The number of two-step dominances that Orazio has over Nick is
A. 0
B. 1
C. 2
D. 3
E. 4

Question 5
A transition diagram is shown below.
[image: ]













An incomplete transition matrix F has been constructed from this transition diagram and is shown below.


The four letters that should appear across the top and down the side of matrix F have been left off.  Their order across the top (from left to right) is the same as down the side (from top to bottom).  The order of these letters, is
A. 

B. 

C. 

D. 

E. 


Question 6

The final step in solving a system of simultaneous linear equations involves evaluating the matrix product

.
One of the linear equations could be

A. 

B. 

C. 

D. 

E. 


Question 7

Keith has investments in the three areas of property (P), shares (S) and term deposits (T).
The value, in dollars, of his investments in each of these areas last year is shown in matrix V below.


The changes in value to these three areas of investment that occurred this year are outlined in the table below.
	Investment area
	Property (P)
	Shares (S)
	Term deposit (T)

	Change in value
	decrease of 5%
	increase of 3%
	increase of 2%



The value of his investments in each of these areas this year is given by the matrix product 


          where C is a diagonal matrix.
Matrix C is
A. 

B. 

C. 

D. 

E. 


Question 8

Three new skate parks are opened in Browton (B), Charlesville (C) and Dinley (D).
The number of visitors to these new skate parks in the first and second weeks after they opened is shown in the table below.

	Location
	Visitors

	
	Week 1
	Week 2

	Browton (B)
	70
	100

	Charlesville (C)
	150
	150

	Dinley (D)
	110
	130



The predicted weekly change to the number of visitors to each of the skate parks can be modelled by


,



where  is the state matrix which gives the number of visitors each week to each of the parks in the  week after they open and



E is a matrix that gives extra, constant changes that affect the visitor numbers each week.
The number of visitors predicted to visit the Charlesville skate park three weeks after it opens is

A. 138
B. 144
C. 150
D. 156
E. 162

Module 2 - Networks and decision mathematics

If you choose this module all questions must be answered.

Question 1

A complete graph has three vertices A, B and C.
The adjacency matrix for this graph could be

A. 

B. 

C. 

D. 

E. 




Question 2

Consider the weighted, undirected network below where two of the vertices are labelled A and X as shown.

[image: ]


















In the appropriate context, Dijkstra’s algorithm could be used to find

A. the maximum flow between A and X.
B. the optimum allocation between A and X.
C. the minimum connection required between A and X.
D. the minimum distance from A to X.
E. the critical path between A and X.


Question 3

Consider the two graphs below.
[image: ]










Which one of the following statements is true?

A. Each graph contains an Eulerian trail.
B. Each graph contains an Eulerian circuit.
C. Each graph contains a Hamiltonian path.
D. Each graph contains a Hamiltonian cycle.
E. Each graph contains a bridge.


Question 4

Which one of the following graphs is not a planar graph?

[image: ]




























Question 5

The directed graph below shows a sequence of activities required to complete a project. The number next to each activity indicates the time, in hours, it takes to complete the activity.
[image: ]











The minimum completion time, in hours, is


A. 13
B. 14
C. 15
D. 16
E. 17

Question 6

The activity network below shows the sequence of activities required to complete a project.

[image: ]









The time, in days, taken to complete each activity is shown.
Each activity can be reduced by a maximum of one day. The cost of reducing each activity is the same.
The project manager wishes to achieve the greatest reduction in the time taken to complete the project for the least cost.
The number of activities that should be reduced is

A. 2
B. 3
C. 4
D. 5
E. 6
 
Question 7

Consider the weighted graph below.
[image: ]











The number of different minimal spanning trees for this graph is

A. 2
B. 3
C. 4
D. 5
E. 6


Question 8

Amy, Barney, Chloe and Doc are each allocated one job by their manager.
The time, in hours, that each of these employees usually takes to complete each of the four jobs is shown in the table below.

	
	Job 1
	Job 2
	Job 3
	Job 4

	Amy
	3
	2
	4
	3

	Barney
	4
	3
	4
	2

	Chloe
	3
	2
	k
	3

	Doc
	k
	3
	3
	4




Chloe takes k hours to complete Job 3 and Doc takes k hours to complete Job 1.
The manager finds that there are two possible allocations where the total time required to complete all four jobs is a minimum and is 10 hours.
The value of k is

A. 1
B. 2
C. 3
D. at least 3
E. more than 3



Module 3 - Geometry and trigonometry

If you choose this module all questions must be answered.

Question 1

Consider the diagram below.
[image: ]











The shaded area, in square centimetres, is closest to

A. 23.4
B. 29.7
C. 32.1
D. 59.4
E. 65.7

Question 2

Which one of the following locations is closest to the south pole?

A. 5N 73W
B. 45S 114E
C. 2N 16W
D. 76S 5E
E. 52S 47W


Question 3

Frances ran due north from her home for three kilometres and then due east for two kilometres to her finishing point as shown in the diagram below.
[image: ]














The bearing of Frances’s finishing point from her home is closest to

A. 034
B. 042
C. 048
D. 056
E. 062


Question 4

An ice cream in the shape of a cone with a hemisphere on top is shown below.
[image: ]














The volume of this ice cream, in cubic centimetres, is closest to

A.   71
B. 172
C. 184
D. 188
E. 285


Question 5


In the diagram below, ABC is a right-angled triangle, 
[image: ]











The length of AB, in centimetres, is

A. 8
B. 9
C. 10
D. 12
E. 15


Question 6

A regular, rectangular pyramid has base side lengths of 8 cm and 10 cm. The slant edges of the pyramid are 12 cm as shown in the diagram below.
[image: ]















Which one of the calculations below gives an expression for the surface area including the base, in square centimetres, of this pyramid?

A. 894
B. 

C. 

D. 

E. 




Question 7

Janelle’s back yard is divided into lawn and garden.
The angle of elevation of the top of her fence from where the garden meets the lawn is 50.
From where the lawn meets the house, it is 15 as shown in the diagram below.

[image: ]








The width of lawn between the house and the edge of the garden is 12 metres.
The height of Janelle’s fence, in metres, is closest to

A. 2.1
B. 3.2
C. 3.5
D. 4.1
E. 5.4


Question 8

James leaves his car and walks for 1.3 km due west along a straight path. He then walks for 0.6 km on a bearing of x where x is a value less than 90.
He then walks for 1 km in a straight line back to his car.
The value of x is closest to

A. 32.3
B. 42.3
C. 45.1
D. 47.7
E. 51.2




Module 4 - Graphs and relations

If you choose this module all questions must be answered.

Question 1

The graph below shows the height, in metres, of a liquid stored in a tank at a factory between 8am and 6pm one day.
[image: ]


















The height of the liquid is decreasing at the greatest rate between

A. 8.30am and 9am
B. 12 noon and 1.30pm
C. 2pm and 3pm
D. 3.30pm and 4.30pm
E. 5pm and 6pm.


Question 2


A point that satisfies the inequality  is

A. (2, 1)
B. (3, 2)
C. (4, 3)
D. (5, 5)
E. (6, 6)


Question 3


The graph below shows the relationship between 
[image: ]






















The rule that relates y and x is

A. 

B. 

C. 

D. 

E. 



Question 4

The step graph below shows the relation between the cost, in dollars, of entry per student to a museum and the number of students visiting the museum on a school excursion.

[image: ]
















The rule that describes this relation is

A. 


B. 


C. 


D. 


E. 



Question 5

Julian and Sian walk along the same walking track. They start from the same spot at the same time but don’t walk together.
The graph below shows the distance, in kilometres, of each of the walkers from the starting spot t hours after they start walking.

[image: ]
















Which one of the following statements is not true?

A. Sian is ahead of Julian for the entire walk apart from the start.
B. After two hours, Sian is two kilometres ahead of Julian.
C. Sian walks faster than Julian for the entire four hours.
D. Sian doesn’t stop for a rest.
E. The furthest ahead of Julian that Sian gets is eight kilometres.


Question 6

An online booking agency charges a booking fee of $3.50 for each transaction.
Allan books four adult tickets and three children’s tickets to a musical in one transaction and pays a total of $731.00.
Shari books two adult tickets and five children’s tickets to the same musical in one transaction and pays a total of $586.00.
Sue books three adult tickets and one child’s ticket to this musical in one transaction.
The amount Sue pays is

A. $467.50
B. $469.50
C. $471.00
D. $473.00
E. $475.50


Question 7

A community taskforce must have at least five community representatives for every two business representatives on it.
Let x be the number of community representatives on the taskforce.
Let y be the number of business representatives on the taskforce.
An inequality that represents this situation is

A. 

B. 

C. 

D. 

E. 



Question 8

The feasible region in a linear programming problem is shaded in the diagram below.
[image: ]



















The objective function for profit P, is given by  where a and b are positive constants. The dotted line shown in the diagram has the same slope as the objective function. The maximum profit can be found by evaluating P at

A. point A only
B. point B only
C. point C only
D. any point along line segment BC
E. any point along line segment AB.

Further Mathematics formulas

Core - Data analysis

	standardised score
	

	lower and upper fence in a boxplot
	        

	least squares line of best fit
	

	residual value
	residual value = actual value – predicted value

	seasonal index
	seasonal index 



Core – Recursion and financial modelling

	first-order linear recurrence relation
	

	effective rate of interest for a
compound interest loan or investment
	




Module 1 - Matrices

	determinant of a  matrix
	

	inverse of a  matrix
	

	recurrence relation
	,      




Module 2 - Networks and decision mathematics


	Euler’s formula
	




Module 3 – Geometry and measurement

	area of a triangle
	

	Heron's formula
	

	sine rule
	

	cosine rule
	

	circumference of a circle
	

	length of an arc
	

	area of a circle
	

	area of a sector
	

	volume of a sphere
	

	surface area of a sphere
	

	volume of a cone
	

	volume of a prism
	

	volume of a pyramid
	




Module 4 – Graphs and relations

	gradient (slope) of a straight line
	

	equation of a straight line
	



END OF FORMULA SHEET


Mathematics Formula Sheets reproduced by permission; © VCAA 2019. The VCAA does not endorse or make any warranties regarding this study resource. 
Past VCAA VCE® exams and related content can be accessed directly at www.vcaa.vic.edu.au
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