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Topic 4: Matrices

Examination material: two question booklets
two SACE registration number labels

Approved dictionaries, notes, calculators, and computer software may be used.

Instructions to Students

1. You will have 10 minutes to read the question booklets. You must not write in your question booklets or use a 
calculator during this reading time but you may make notes on the scribbling paper provided.

2. Each of the following five topics is printed in a separate question booklet. Tick the boxes by the two topics you 
have studied in Semester 1:

Topic 2: Investment and Loans 

Topic 4: Matrices 

Topic 5: Optimisation 

Topic 6: Share Investments 

Topic 7: Statistics and Working with Data. 

3. The total mark for each topic is 35.

4. Answer all parts of Questions 1 to 3 in the spaces provided in this question booklet. There is no need to fill all the 
space provided. 

5. Show all working in this booklet. (You are strongly advised not to use scribbling paper. Work that you consider 
incorrect should be crossed out with a single line.)

6. Write on page 5 if you need more space. Make sure to label each answer carefully.

7. Use only black or blue pens for all work other than graphs and diagrams, for which you may use a sharp dark 
pencil.

8. Appropriate steps of logic and correct answers are required.

9. Marks may be deducted if you do not clearly show all steps in the solution of problems, if your answers have an 
inappropriate number of decimal places, or if you use incorrect units.

10. Diagrams, where given, are not necessarily drawn to scale.

11. Complete the box on the top right-hand side of this page with information about the electronic technology you are 
using in this examination.

12. Attach one of your SACE registration number labels to the box at the top of this page.

13. At the end of the examination, place one question booklet inside the back cover of the other question booklet.

Pages: 10
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QUESTION 1

The key groups in a football club are the committee (C), the fans (F), the officials (O), 
the players (P), and the sponsors (S).

One particular club commissions a sociologist to investigate the influence of each group on 
the other groups in the decision-making process. The sociologist finds that the:
• committee influences the officials and the sponsors
• fans influence the players and the committee
• officials influence the committee and the sponsors
• players influence the officials and the fans
• sponsors influence the fans.

(a) Using the nodes below, draw a network diagram to show the decision-making process 
of the groups in this club.

O P

C S

F

(2 marks)

(b) Complete the following connectivity matrix W to show the decision-making process of 
the groups in this club.

C F O P S

W =

C 0 0 1 0 1
F 1 0 0 1 0
O 1 0 0 0 1
P
S

(1 mark)
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(c) Refer to matrix W  2 below:

C F O P S

W 2 =

C 1 1 0 0 1
F 0 1 2 0 1
O 0 1 1 0 1
P 2 0 0 1 1
S 1 0 0 1 0

Explain the significance of the entry in the fifth row of the first column of matrix W  2 in 
the context of the club. Use information from the network diagram on the opposite page 
to support your answer.

(2 marks)

(d) The sociologist considers that indirect influences (i.e. a group’s influence through other 
groups) have different impacts in this rather complicated situation.

She thinks the matrix P W W W= + +1 5 0 52 3. .  is the best model for the decision-making 
process.

(i) What does the factor 1.5 in the formula for matrix P suggest about the sociologist’s 
thinking?

(1 mark)

(ii) Calculate and write down matrix P.

(2 marks)
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(iii) Complete the following matrix multiplication.

P 

1
1
1
1
1

(1 mark)

(iv) Using your result from part (d)(iii) above, rank the groups according to their 
influence.

(1 mark)

(v) State one limitation of your solution to part (d)(iv).

(1 mark)
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You may write on this page if you need more space to finish your answers to Topic 4. 
Make sure to label each answer carefully (e.g. ‘Question 1(d)(i) continued’).
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QUESTION 2

The organising committee of a country show decided to prepare and sell their own show 
bags for the next show. The following three types of show bags were to be filled with the 
items listed:
• Dentist’s Nightmare — 6 chocolate frogs, 1 funny hat, 4 lollipops, and 3 packets of mints
• Fun Time — 2 funny hats, 3 chocolate frogs, 6 puzzle books, and 1 packet of mints.
• Party Time — 8 lollipops, 4 funny hats, and 4 chocolate frogs.

(a) Using the information above, complete the 3  5 matrix B below.

Frogs Hats Lollipops Mints Puzzles
Dentist’s Nightmare 6 1 4 3 0

B = Fun Time 3 2 0 1 6

Party Time

(1 mark)

(b) The cost, in dollars, of the items to be used in the show bags is given by matrix C 
below. 

What is the meaning of C3,1?

C =

0.27
0.45
0.17
0.33
0.50

(1 mark)

(c) The committee predicted from sales in past years that they would need to prepare 
350 Dentist’s Nightmare, 150 Fun Time, and 60 Party Time show bags. 

(i) Express this information in a matrix A of appropriate size.

(1 mark)

(ii) Using matrix methods, find the total number of each item needed to fill all the 
show bags.

(2 marks)
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(d) Using matrix methods, find the cost of each show bag.

(2 marks)

(e) The Dentist’s Nightmare show bag was sold for $5.50, the Fun Time show bag for 
$6.50, and the Party Time show bag for $6.00, as shown in matrix D below: 

D =
5.50
6.50
6.00

Matrix E below shows the number of show bags of each type actually sold on the day:

E = 300 150 45

Using matrix methods, determine the total profit or loss that the committee made from 
the show bags. Assume that the unsold bags were given away.

(3 marks)

(f ) Explain one limitation of using matrix methods to solve the problems in this question.

(1 mark)
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QUESTION 3

A large suburban shopping centre has three hairdressing salons (Salon A, Salon B, and 
Salon C). 

The transition behaviour from month to month of regular customers between these three 
salons is shown in matrix T below:

A B C

T =
A 0.7 0.2 0.1

B 0.3 0.5

C 0.6 0.1 0.3

(a) State the value of the missing element T2,3 and explain what it tells you.

(2 marks)

(b) The three salons have a total of 150 regular customers. Matrix R below shows the 
number of these customers who visited each salon in January:

A B C

R = 42 83 25

Using matrix methods, determine how many regular customers could be expected to 
visit each salon in:

(i) February.

(1 mark)

(ii) May, 4 months later.

(1 mark)
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(c) What is one assumption made in your calculations in part (b)(i) and (ii) that could limit 
the reliability of the results?

(1 mark)

(d) Using matrix methods, determine how many regular customers would be expected to 
visit each salon each month if their transition behaviour continued unchanged.

(2 marks)

Question 3 continues on page 10.
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(e) The owners of Salon C decide to run a special offer on a shampoo, cut, and blow-dry. 
They expect that this will enable them to keep 30% more of their regular customers 
who would otherwise have changed to Salon A.

(i) Complete the new transition matrix Tnew below to show the changes in customer 
behaviour for Salon C. 

A B C

Tnew =
A 0.7 0.2 0.1

B 0.3 0.5 0.2

C
(1 mark)

(ii) Using transition matrix Tnew in part (e)(i), determine the new proportion of regular 
customers who would be expected to visit each salon each month in the long term.

(2 marks)

(iii) Discuss the effect that this special offer will have on the market share of each of 
the salons in the long term.

(3 marks)

© SACE Board of South Australia 2011
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