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Question 4

‘The set of simultaneous linear equations above does not have a solution if & equals
A 035

B. 0250

c o

D. 025
E. 035
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Question 5

Five students, Richard (R), Brendon (), Lee (L), Arif (4) and Karl (K), were asked whether they played each
of the following sports, football (), golf (G), soccer (S) or tennis (7). Their responses are displayed in the
table below.

Sport played
Student =
Football () | Golf (G) | Soccer(S) | Temnis (D)
R yes no no yes
B yes yes yes no
I3 no no no yes
4 no yes no yes
X yes no no yes

If 1 is used to indicate that the student plays a particular sport and 0 is used to indicate that the student does
not play a particular sport, which one of the following matrices could be used to represent the information in
the table?
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Question 6
Aworker can assemble 10 bookeases and four desks in 360 minutes, and eight bookcases and three desks
in 280 minutes. 4
If each bookease takes b minutes to assemble and each desk takes d minutes to assemble, the matrix [ ,1}
will be given by

=

[+ )

e [3 o
[ el
o

1

4 }[3&1]{?}[2&0]
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Question 7
Aschool has three computer classes, 4, B and C. There are 15 students in each class.
Each student is given a mark out of 100 based on their performance in a test.

Matrix M below displays the marks obtained by these 45 students, listed by class.

56 78 79 43 67 56 80 85 75 89 55 64 95 34 63]4
M=|90 45 56 65 76 79 27 45 69 73 70 63 65 34 59|B class
76 76 89 47 50 66 68 89 88 90 45 67 78 45 87|C

Two other matrices, S and R, are defined below.
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Two other matrices, S and R, are defined below.

and R=[1 1 1]

1
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‘Which one of the following matrix expressions can be used to generate a matrix that displays the mean mark
obtained for each class?

1
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B LrxM
-3
Lrxmxs
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D =MxS

15

E. %SXR xM
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Question 9
P, 0, Rand § are matrices such that the matrix product P = QRS is defined.
Matrix Q and matrix § are square, non-zero matrices for which O + S is not defined.
‘Which one of the following matrix expressions is defined?

A R-S

B. 0+R
c. p?
D. R
E. Px§
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Question 1 (3 marks)
Five trout-breeding ponds, P, 0, R, X and ¥, are connected by pipes, as shown i the diagram below.

‘The matrix 77 is used to represent the information i this diagram
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In matrix W

« the 1 in column 1, row 2, for example, indicates that a pipe directly connects pond P and pond O

« the 0 in column 1, row 5, for example, indicates that pond P and pond ¥ are not directly
connected by a pipe.

. Find the sum of the elements in row 3 of matrix 7.

b, In terms of the breeding ponds described, what does the sum of the elements in row 3 of
‘matrix ¥ represent?

1 mark

1 mark
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‘The pipes connecting pond P to pond R and pond P to pond X are removed.
Matrix N will be used to show this situation. However, it has missing elements.
. Complete matrix N below by filling in the missing elements in row 1 and column 1

P O R X V
[
0 0 1 0
N=|_ 0 0 1 0

11 0 1

R
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Question 1
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Question 2

30 96
24 48

8 1 312
Ifd= and B= then the matrix AB =
42 6 0

‘The element ‘24’ in the matrix 4B is correctly obtained by calculating
4x6+2x0

4x3+2x6

3x4+12x1

4x2+8x2

8x3+1x0

mE oW
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Question 3

2y+z=8
2+y+2=15

‘The solution of the simultaneous equations above is given by

A B.

x| [ -1 2][6 x] 1 01

yl=|2 o 1fls yl=lo 2 1|8

o |4 -2][15 2l 21 25
c D.

ERE

x| [-3 4 & x] [-1 1 0][6

yI=[-1 1 of|8 y|=[2 0 1y 8

2 L2 1 ofpss 2 L2 offss
E

x| [-1 -1 1][6

yl=|=2 o 1f|s8
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Question 4
‘The diagram below shows the tracks directly linking four camping sites P, 0, R and S in a national park.

‘The shortest time that it takes to walk between the camping sites (in minutes), along each of these tracks,
is also shown.

45

s

‘A matrix that could be used to present the same information is

A B.

PORS P O R S
011 1|p 0 20 40 s0]P
001 1|0 20 0 45 25|0
00 0 1|R 40 45 0 35|R
00 0 0]s 50 25 35 0]
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Question 6
‘The table below shows the number of classes and the number of students in each class at each year level in a
secondary school.

Year level

9 10 1 12

Number of classes 7 5 6 4

Students per class 2 20 18 24

Let
1 7 2 0 o0 O
1 5 02 o 0
[1111] e=|"] . P=

1 6 0o o018 0
1 4 0 0 0 2

Amatrix product that displays the total number of students in Years 9-12 at this school is
MxPxF
PxGxM
FxPxN
PxNxF
FxNxP

mE oW
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Question 7

Astore has three outlets, 4, B and C. These outlets sell dresses, jackets and skirts made by the fashion house

Ocki.
‘The table below lists the number of Ocki dresses, jackets and skirts that are currently held at each outlet.
Size 10 Size 12 Size 14 Size 16

Outlet 4 2 dresses 3 jackets 1 skirt 4jackets

Outlet B 1 skirt 1 jacket 3 jackets 1dress

Outlet C 2 skirts 2 dresses 2 dresses 1 jacket
Amatrix that shows the total number of Ocki dresses (D), jackets (J) and skirts () in each size held at the
three outlets is given by

Al B.
DJ S DJ S

Sizel10[2 1 2 Size10[ 2 0 3

Sizel2|3 1 2 Size12( 2 4 0

Sizel4| 1 3 2 Sizel4| 2 3 1

Sizel6| 4 1 1 Sizel6[ 1 5 0
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Question 9

3 4] [a]_[6 3] [2

1 2] 372 1 [
‘Which set of equations below could be used to determine the values of a and b that are shown in the matrix
equation above?

A a-b=2
a+b=0
B. a+b
a-b=0
C. a+b=2
a-b=0
D. a-b=8
a+b=2
E a-b=8%

ath=
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Question 1

Matrix F below shows the flight connections for an airline that serves four cities, Anvil (4),
Berga (), Cantor (C) and Dantel (D).

from

oo = o W
oo n b
oo~ o 0
© - oo U
CIICES

In this matrix, the *1” in column C'row B, for example, indicates that, using this airline, you can fly directly
from Cantor to Berga. The ‘0" in column C'row D, for example, indicates that you cannot fly directly from
Cantor to Dantel.

a. Complete the following sentence.
On this airline, you can fy directly from Berga to and

1 mark
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List the route that you must follow to fly from Anvil to Cantor.

1 mark
Evaluate the matrix product G = KF, where K=[1 1 1 1]

1 mark
In the context of the problem, what information does matrix G contain?

1 mark
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Question 2
Rosa uses the following six-digit pin number for her bank account: 216342
‘With her knowledge of matrices, she decides to use matrix multiplication to disguise this pin number.

First she writes the six digits in the 2 * 3 matrix 4

26 4
132

Next she creates a new matrix by forming the matrix product, C = B4,
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ii.  From the matrix C, Rosa is able to write down a six-digit number that disguises her original pin
number. She uses the same pattern that she used to create matrix 4 from the digits 216342

Write down the new six-digit number that Rosa uses to disguise her pin number.

1+1=2marks
b.  Show how the original matrix 4 can be regenerated from matrix C.

1 mark
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Question 1
The matrix below shows the airfares (in dollars) that are charged by Zeniff Airlines to fly between

Adelaide (4), Melbourne () and Sydaey (S).
from
A4 M S
0 8 894
85 0 9(M 1w
97 101 o|s

‘The cost to fly from Melbourne to Sydney with Zeniff Airlines is

A 885
B, $89
Cc. $97
D.  $99
E. $101
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Question 3
Each of the following four matrix equations represents a system of simultaneous linear equations.

[ :DH
L:DH
[o H
[o-LH

How many of these systems of simultaneous linear equations have a unique solution?

mEo e
Aumeo
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Question 4

Matrix A is a 3 % 4 matrix.

Matrix Bisa 3 % 3 matrix.

‘Which one of the following matrix expressions is defined?
B2

BA-24

4+2B

B*-4B

e

mE oW
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Question 8
Consider the following matrix .

3K
4 73}
4 is equal to its inverse 47! for a particular value of k.
‘This value of kis
-
-2
0

2
4

A4

mEo e
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Question 9
Matrix A isa 3 % 3 matrix. Seven of the elements in matrix 4 are zero.

Matrix B contains six elements, none of which are zero.

Assuming the matrix product AB is defined, the minimum number of zero elements in the product matrix B is

mEo e
PRIV
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Question 1

‘The diagram below shows the feeding paths for insects (), birds () and lizards (L). The matrix £ has been

constructed to represent the information in this diagram. In matrix E, a °1 is read as ‘eat’ and a ‘0" is read as
“do not eat”.

I B L
/bmk\ 01 1|1
ol Nat E=[0 0 0|B
\ 01 0|z
eat —
lizards insects

. Referning to insects, birds or lizards
i. what does the ‘1" in column B, row L, of matrix E indicate
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‘what does the row of zeros in matrix E indicate?

1+1=2marks

‘The diagram below shows the feeding paths for insects (1), birds (8), lizards (Z) and frogs (7).
‘The matrix Z has been set up to represent the information in this diagram.
Matrix Z has not been completed.
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b.
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Complete the matrix Z above by writing in the seven missing elements.

(=

N~

1 mark
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Question 2

To reduce the number of insects in a wetland, the wetland is sprayed with an insecticide.
‘The numbers of insects (2), birds (B), lizards (Z) and frogs (F) in the wetland that has been sprayed with
insecticide are displayed in the matrix N below.

I B L F
N=[100000 400 1000 800]

Unfortunately, the insecticide that is used to kill the insects can also kill birds, lizards and frogs.
‘The proportions of insects, birds, lizards and frogs that have been killed by the insecticide are displayed in
the matrix D below.

alive before spraying

0995 0 0 0
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a.  Evaluate the matrix product X = ND.

1 mark
b.  Use the information in matrix K to determine the number of birds that have been killed by the insecticide.

1 mark

. Evaluate the matrix product M = KF, where F =

= = ~ o

1 mark
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d.

In the context of the problem, what information does matrix M contain?

1 mark
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Question 2
Four matrices are shown below.

I
)
© oo w

‘Which one of the following matrix products is not defined?
wxYy
XxW
YxXx
ZxW
ZxY

mE oW

P

[

o w o
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Question 4

The numbers of adult and child tickets purchased for five performances of a stage show are shown in the
table below.

Performance | Adult Child
1 142 24
2 128 31
3 89 24
4 104 18
5 115 23

‘Which one of the following matrix calculations can be used to determine both the total number of adult
tickets and the total number of child tickets purchased for all five performances?
1

1
[142 128 89 104 115]

lLes 312418 3

1
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Question 8
‘The order of matrix Xis 2 x 3.
The element in row 7 and column j of matrix Xis x,; and it is determined by the rule

=i
‘Which one of the following calculations would result in matrix X?

N 11 1][123
y 222|123

123111
B 123] (222

22 2] 333
< 222|333

“
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‘Question 1 (5 marks)

Students in a music school are classified according to three ability levels: beginner (),
intermediate (2) or advanced (4).

Matrix S, shown below, lists the number of students at each level in the school for a particular
week

20|B

60 |1

40 |4

a.  How many students in total are in the music school that week? 1 mark

‘The music school has four teachers, David (D), Edith (£), Flavio (%) and Geoff (G).
Each teacher will teach a proportion of the students from each level, as shown in matrix P below.

D E F G
P=[025 05 015 0.1]

‘The matrix product, 0 = S,P, can be used to find the number of students from each level taught by
each teacher.

b. i Complete matrix O, shown below, by writing the missing elements in the shaded boxes. 1 mark
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‘How many intermediate students does Edith teach?

1 mark
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“The music school pay's the teachers $15 per week for each beginner student, $25 per week for each
intermediate student and $40 per week for each advanced student.
‘These amounts are shown in matrix C below.
B 1 o4
c=[is 25 40]

“The amount paid to each teacher each week can be found using a matrix calculation.

i, Write down a matrix calculation n terms of © and C that results in @ matrix thatlists the
amount paid o each teacher each week. 1 mark

. How much is paid to Geoff each week? 1 mark
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Question 2
Matrix 4 has three rows and two columas.
Matrix B has four rows and three columns.
Matrix C=B x 4 has

two rows and three columns.
three rows and two columns.

three rows and three columns.

four rows and two columns.

four rows and three columns.

mE oW




