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Section A: Core - solutions

Question 1

A boxplot, a scatterplot, a barchart and a histogram are all used to display univariate data like the data we have.

A scatterplot is used to display the association between two numerical variables.

Therefore the scatterplot is not appropriate to use in this situation.

The answer is B.

Question 2

There are 21 entries on the stem plot for May. Hence the car dealer traded for 21 days.

The answer is B.

Question 3

The centre of the distribution of the number of cars sold on each trading day during September is higher than that during May and hence the number of cars sold in September is on average greater.

The distribution of the number of cars sold during a trading day in May is symmetrical and has a larger range whereas the distribution of the number of cars sold during a trading day in September is positively skewed and has a smaller range. Hence the September distribution is less variable than the May distribution

The answer is A.

Question 4
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Kevin’s score is in the top half of scores but not in the top 16%. Since 68% of scores lie between 
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So 16% of scores are above 
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 so option C is true.

The answer is C.

Question 5

We need to look at the 30-45 age group which is the middle column and we need to look at the top block of the column that represents regular attendance.

The percentage of regular attendees aged between 30-45 is 35%.

The answer is C.

Question 6

The first four statements are all true.

For A., 28 pieces of data give us fourteen pairs of points on the scatterplot. The residual value (when the regression line is fitted) for each of these 14 pairs is shown on the residual plot.

For B., there is no pattern in the residual plot and hence the two variables are probably linear.

For C., there is no residual value greater than 3.

For D., because of the same reason as B., the quality of fit of the regression line is good.

For E., it is not the size of the residuals but rather the random pattern created by the residuals that tells us whether the relationship is linear.

The answer is E.

Question 7

Both the variables are numerical and hence not categorical.

Both the variables are continuous and hence not discrete.

The variable age, is independent and the variable height, is dependent. Only option C reflects all this.

The answer is C.

Question 8

From the scatterplot, there is a moderately strong, positive relationship between age and height. Hence the correlation coefficient would be closest to 0.7.

The answer is E.

Question 9

The equation of the least squares regression line is 
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So we have 
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The closest alternative is 
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The answer is B.

Question 10

For the data shown on this scatterplot, you could use a 
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The only alternative that offers a correct answer is option A.

The answer is A.

Question 11

	Year
	Sales ($1000’s)
	
	

	
	
	Two term average
	

	3
	57
	
	Two term average with centring

	
	
	54
	

	4
	51
	
	55

	
	
	56
	

	5
	61
	
	


The answer is D.

Question 12

The point in question is in the middle group of data.  Changing it does not change the median of the middle group.  Since the medians of the two "outside" groups of data are unchanged, the three median line is unchanged and hence the slope is the same.
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The answer is A.

Question 13

March 2006 corresponds to month number 27 (i.e. 
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The answer is D.

Module 1: Number patterns 

Question 1

Method 1

Use your calculator to generate the sequence. The twentieth term is 141.

Method 2

The sequence is arithmetic with 
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The answer is B.

Question 2
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So 
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The answer is B.

Question 3
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The answer is B.


Question 4

The number of porcelain dolls Muriel has after the nth year of collecting them is an arithmetic sequence with an unknown value of a and 
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Method 1

After her 4th year of collecting them she has 25.

So, after the 3rd year she would have had 
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After the 2nd year, she would have had 
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After the 1st year, she would have had 
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So 
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, that is, she inherited 7 dolls.

Using a calculator to generate the sequence we see that she would have 79 porcelain dolls in her collection after thirteen years.

Method 2
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Method 3

Muriel has 25 porcelain dolls in her collection after 4 years. Nine years later she will have another 
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 to add to her collection which will give, after 13 years, a total of 
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The answer is E.

Question 5

After the first year of the policy being implemented, there were
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After the second year of the policy being implemented, there were
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Note – the number of books in the library should be increasing. If your calculations don’t show this then check your working.

The answer is B.

Question 6


[image: image31.wmf]200

05

1

200

05

1

200

05

0

200

05

.

1

200

05

0

200

000

10

05

0

000

10

000

10

1

2

2

2

3

1

1

1

2

1

-

×

=

-

×

=

-

´

×

+

=

-

=

-

´

×

+

=

-

´

×

+

=

=

+

n

n

t

t

t

t

t

t

t

t

t

t

t


The answer is C.

Question 7

The sequence defined by the difference equation is an arithmetic sequence since each term has 6 added to it to obtain the subsequent term.

For an arithmetic sequence,
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The answer is D.

Question 8

The number of the top of the range hoses produced by the manufacturer decreases by 15% each year so options D and E cannot be correct. A decrease of 15% each year means that the greatest decrease will be in the first year, the second greatest decrease will be in the second year and so on. Only option C shows this.

The answer is C.

Question 9

Let 2001 be Year 1. We have a geometric sequence with 
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The answer is D.


Module 2: Geometry and trigonometry

Question 1
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The answer is E.

Question 2

ΔMNP is an isosceles triangle

So 
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The answer is D.

Question 3

Since ABCDE is a regular pentagon, the size of each of the interior angles is given by 
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The answer is B.

Question 4
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The answer is E.


Question 5
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The answer is C.

Question 6
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The answer is D.

Question 7

Since we are given 3 sides of the triangle, use Heron’s formula, which is on the formula sheet.
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The answer is C.


Question 8

The area of the larger triangle is 
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Therefore the side lengths of the larger triangle are 3 times the length of the side lengths of the smaller triangle. So the required ratio is 1:3.

The answer is A.

Question 9
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Introduce two right-angled triangles.
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So Westville is 154 (to the nearest km) north of Southtown.

The answer is B.

Module 3:  Graphs and relations

Question 1

Every point on the vertical line shown has an x-coordinate of 3. The equation of the line is simply 
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The answer is A.

Question 2

The horizontal line through 
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The answer is C.

Question 3
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The answer is D.

Question 4

The maximum value will occur at one of the corner points of the feasible region.

Reading from the graph, the corner points are 
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The answer is D.


Question 5

The graphs given are the graphs of y against 
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The answer is E.

Question 6

The weight constraint is
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Also, 
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 as stated in Paul’s contract and 
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The answer is B.

Question 7

The cheapest way of

· buying up to 5 iced doughnuts would be to buy the 5 pack which would cost $1.00.

· buying 6 to 10 iced doughnuts would be to buy the 10 pack which would cost $1.50.

· buying 11 to 15 iced doughnuts would be to buy a 5 pack and a 10 pack which would cost 
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· buying 16 to 20 iced doughnuts would be to buy two 10 packs which would cost 
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Only graph B shows this.

The answer is B.

Question 8

The call-out fee is the intercept on the vertical axis of the graph, that is, it is the fee paid when zero hours of repair have been performed. For Sudsy and Co., the call-out fee is therefore $70. The hourly fee is given by the gradient of the graph. Choose any segment of the Sudsy and Co., straight line, say between 
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The hourly rate for Sudsy and Co. is $15.

The answer is D.

Question 9

If the repairs take between 2 to 3 hours then Sudsy and Co. is cheaper. (Note that before 2 hours, ABC repairs is cheaper).

At 2 hours the cost is $100.

At 3 hours, the cost is $115 with Sudsy and Co.

The answer is C.


Module 4:  Business-related mathematics

Question 1

To find the amount of GST (charged at the rate of 10%) in the cost of an item, divide by eleven.
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This is closest to 2.17.

The answer is A.

Question 2

The machinery depreciates in total by 
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Since it depreciates at $275 per year, 
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So Bob will need to replace it in 6 years.

The answer is A.

Question 3
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The answer is D

Question 4

At the end of the eighth quarter of the investment, (i.e. at the end of 2 years) the amount in the account was $10 701.68 from Question 3.

The amount in the account at the end of the ninth quarter was given by
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The amount of interest earned in the fifth quarter is 
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The answer is B.


Question 5

For a perpetuity,
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where P is the amount invested, Q is the annual payment and r is the annual interest.
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(Note that 
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 since the payment of $8 000 is paid quarterly and Q is an annual payment.)

The answer is E.

Question 6
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Kate receives 
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The answer is D.

Question 7
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So the flat rate of interest per annum is
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Now effective rate of interest is given by
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The answer is B.


Question 8

George invested $15 000 initially so options B and E are incorrect.

The amount in George’s account increases by an increasing amount each year. This is because the interest is compounding; that is, George earns interest on the interest he has already earned.

Option A shows an increase in the amount of the investment over the years but the increases are becoming less each year.

Option D shows an increase in the amount of the investment by the same amount each year.

Option C is the correct option.

The answer is C.

Question 9

Use TVM solver


[image: image87.wmf]4

/

4

/

0

500

000

 

12

8

%

?

=

=

=

-

=

=

=

=

Y

C

Y

P

FV

PMT

PV

I

N


The answer is 33.022… quarters.

This represents 8.26 years.

The answer is B.


Module 5:  Network and decision mathematics

Question 1
A Hamiltonian path passes through each vertex exactly once and doesn’t finish on the vertex it started on.

The answer is D.

Question 2

Town C is reachable from all other towns i.e. from A to C there is 1 path, from B to C there are 3 and so on.

Town B is the least reachable in fact it is not reachable from any other town.

Town A is the second least reachable with a reachability score of 1 (add the column under A). Town D is the second most reachable with a reachability score of 3 (add the column under D).

Town D has a reachability score of 3 and town C has a reachability score of 5 so town D is not more reachable than town C.

Town A has a reachability score of 1 and town B has a reachability score of 0 so town A is more reachable than Town B.
The answer is E.

Question 3

To have an Euler circuit, all the vertices of the graph must have an even degree. Vertices A, B, E and F have an even degree.

Vertices C and D have an odd degree, hence an arc along CD will solve the problem.

The answer is E.

Question 4

[image: image117.wmf]
From the matrix,

A and B are connected by 1 arc.

This rules out option D.

A and D are connected by 2 arcs.

This rules out option A.

B and C are connected by 1 arc.

This rules out option B.

B and E are connected by 1 arc.

This rules out option E.

C and D are connected by 1 arc.

Only option C reflects all the correct arcs.

The answer is C.

Question 5

Euler’s formula applies to connected, planar graphs.

The answer is D.

Question 6

A cut has to “cross” a network. To test whether a network has been crossed, see whether taking away the arcs crossed by the cut still allows flow from A to Z. If it does, then we do not have a proper cut and hence the flow through the network cannot be properly measured.

By looking at the graph we see that cut A does not “cross” the network. If we took away the arcs it cuts, things could still flow from A to Z (along some of the lower arcs).

The answer is A.

Question 7

Option B is the correct option.

Option A’s first incorrect entry is for Task C. Option C’s first incorrect entry is for Task E. Option D’s first incorrect entry is for Task A. Option E’s first incorrect entry is for Task G.

The answer is B.

Question 8

[image: image118.wmf]
The first number in the box near each node gives the earliest start time. The minimum time for the project to be completed is 13 days.

The answer is E.

Question 9

To reduce the overall project by one day, one of the tasks on the critical path would have to be reduced in time.

[image: image119.wmf]
The second number in the box near each node gives the latest start time.

From this, we see that the critical path is A, C, E, H.

So, reducing any of these tasks will reduce the time taken for the project.

The answer is C.


Module 6: Matrices

Question 1

The element we require is in the second row and the third column.

It is 4.

The answer is E.

Question 2
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The order of X is 
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The order of Y is 
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The order of Z is 
[image: image91.wmf](

)

2

2

´


A matrix product is defined if the number of columns of the first matrix equals the number of rows of the second.

For the matrix product XZ, the number of columns of X is one and the number of rows of Z is two. The matrix product therefore does not exist.

The answer is B.

Question 3
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Method 1 – by calculator

Enter the three matrices into your calculator.

Calculate 
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The answer is E.

Method 2 – by hand
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The answer is E.


Question 4

Method 1 – by calculator
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The answer is C.

Method 2 – by hand
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The answer is C.

Question 5

The total number of running activities won by Elephant group through the year was 1. For Horse group it was 1 and for Pig group it was 2. This forms the first column of the matrix. Only option A gives this. It also gives the other 2 columns correctly.

The answer is A.

Question 6
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The number of columns of matrix A must equal the number of rows of X for the matrix product AX to exist so matrix X has 3 rows.

The number of rows of A gives the number of rows of matrix B and the number of columns of X gives the number of columns of B.

So X must be a 
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 matrix.

The answer is D.


Question 7

A set of simultaneous linear equations that can be expressed in the matrix form 
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=

B

, has a unique solution if the determinant of A does not equal zero.
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So only the first set of equations has a unique solution; that is, only 1 set of these equations has a unique solution.

The answer is B.

Question 8

A transition matrix is a square matrix and its columns add to give one.

The required transition matrix is
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The answer is C.


Question 9

Method 1 – by hand

Option A will produce a price matrix which has prices reduced by 10% at Sams and at Ernie’s.

Option B is not feasible since the number of columns of the first matrix is one and the number of rows of the second matrix is 2. The matrix product therefore does not exist.

Option C will produce a 
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 which does not give us the required value of 279; the unchanged price of the coffeemaker at Sam’s.

For option D, 
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which gives the price at Ernie’s of the vacuum that has been reduced by 10%. Similarly the 10% reduction occurs with 
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Option D is correct.

The answer is D.
Method 2 – using a calculator

We know that the new price matrix should be 
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Option A will produce a price matrix which has prices reduced by 10% at Sams and at Ernie’s.

Option B is not feasible since the number of columns of the first matrix is one and the number of rows of the second matrix is 2. The matrix product therefore does not exist.

Option C gives 
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This is incorrect.

Option D gives 
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The answer is D.
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