O Question 1 (7 marks)

Label the graphs by dragging the matching equation to the correct place.

R

Draggable equations:
x=3
X=-3
y=3
y=-3




Draggable equations: Y
y=2x+3
y=2x-3
y==2x+3
0 2
==2X-3




Draggable equations: Y
Xx+2y=3
X+ 2y =-3
X—2y=3 ’ "
X—2y=-3




Draggable equations:

y=x+1)(x+3)

y=(x—1)(x—-3) \

y=(1-x)x+23)

y=x+1)3-x)




Question 2 (9 marks)

D Question 2a (3 marks)

The two sets, A and B, are intersecting as seen in the Venn diagram below.

Select the shading(s) that represent the sets in the Venn diagrams below.

A

Set Venn diagram Draggable shading

A - B

(1) A

(i) A'N B




Select the shading(s) that represent the sets in the Venn diagrams below.

Set Venn diagram Draggable shading

A ' B

(i) A

(i) A'N B

€

(i) A'U B



. Question 2b (2 marks) . Question 2c (1 mark)

There are 24 students in a class. Of these A student is selected at random.

students: Determine the probability that this student
« 15 play the guitar (G) plays only one musical instrument.

e 12 play the drums (D)
* 4 play neither.

B I+ ~|lU x | = =
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Q =z

Determine the missing values in the Venn

diagram below.

. Question 2d (3 marks)




. Question 2d (3 marks)

Three students are selected at random.
Determine the probability that the three

students do not play any musical
i Instruments.
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. Question 3 (4 marks)

Aaron is comparing the rainfall for the first 80 days in 2021 and in 2022. The graph below shows
two cumulative frequency curves for the rainfall in 2021 and in 2022.

D Question 3a (2 marks)

On the canvas below, draw the box-and-whisker plot for 2021.
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On the canvas below, draw the box-and-whisker plot for 2021.

R \ I

Guidelines:

Draggable
elements:

EEcdd

Cumulative frequency (Days)

2021

2022

80

40

e ]

>
Rainfall (millimetres)



Guidelines:

Draggable
elements:

EEE it

The draggable elements
can be resized
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. Question 3b (2 marks)

Compare the median and the interquartile range for the two distributions.

B I « » UX x ;= QX sye - B




. Question 4 (9 marks)

. Question 4a (2 marks)

The diagram shows the right-angled

triangle ABC. _
Show that BC = 4 to the nearest unit.

Diagram not to scale — — =
B I |« ~||U % x| ;= =
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. Question 4b (1 mark)

The diagram shows the right-angled
triangle ABC.

Hence, determine the area of the triangle

Diagram not to scale ABC.
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. Question 4¢ (1 mark)
¢

The areas of trapezium BCFD and triangle
ABC are in the ratio

The line AB is extended and the trapezium
BCFD is formed as shown in the diagram.

Diagram not to scale area BCFD : area ABC
3 : 1

Determine the area of the trapezium
BCFD.
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. Question 4d (2 marks)

The line AB is extended and the trapezium

BCFD is formed as shown in the diagram. Determine FD.

Diagram not to scale B I|w »|U % x|l= =
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. Question 4e (3 marks)

Find tha ci7za nf thea annla FCF



&> |

The line AB is extended and the trapezium
BCFD is formed as shown in the diagram.

. Question 4e (3 marks)

Find the size of the angle FCE.

Diagram not to scale
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Question 3 (9 marks)

. Question 5a (3 marks)

A symmetrical smiley face is plotted using
two points, a line, and a parabola.

Determine the missing coordinates and
the equation of the line.
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. Question 5b (2 marks)

1
By expanding the brackets, show that y = > (x — 4)2 = 1 can be written as

1
=—x2-4x+7.
2

B I « + U x x* ;=312 QX Sye - B9




. Question 5c¢ (4 marks)

Calculate the coordinates of the x-intercepts of the parabola

1
=- (=47 -1

Give your answer to the nearest one decimal place.

3




Question 6 (9 marks)

The city council have decided to improve the road safety for cyclists. A survey was conducted to
determine the type of cycle facility that the community would like to see built. The result is
shown below.

A shared cycle path A road with A road with separated
with pedestrians cycle lanes cycle paths

Type of
cycle facility

Number
of votes




A shared cycle path
with pedestrians

Type of
cycle facility

Number
of votes

A road with A road with separated
cycle lanes cycle paths




. Question 6a (2 marks)

The city council will build the type of cycle facility that receives more than 55 % of the total
number of votes.

Show that the city council will build “a road with separated cycle paths”.

B I |« | U x x| i=::=//Q =/ syes -|[B#
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Key:
x = width of one cycle path, in metres (m)

y = width of one car lane, in metres (m)

‘ |
Barrier

Cycle path Car lane 1 Cycle path

\\; ‘ I Car lane "‘2‘
—Mmnée———¢—— > dm &———>
X y y X

B — S — T —
Total width of road = 12.8 m




. Question 6b (1 mark) . Question 6¢ (3 marks)

Using the information given in the

3
Giventhat y==—xand y =6 - x, find
diagram, show that y =6 - x. 4 2 Y ’

the value of x and the value of y.
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D Question 6d (3 marks)

% << One cycle path =.

One barrier

One car lane




The plan is to construct a 3 km long road Calculate the total cost to construct the

with separated cycle paths.The cost to road.
construct each part of the road is listed in
the table below. B I |« U X% x|&=::=|[QZX
i SMBG _ i H'I |
Item Cost

One cycle path $0.6 million per kilometre (km)

One barrier $115 per metre (m) i|

One car lane $3.1 million per kilometre (km) .




u Question 7 (22 marks)

In this question you will make calculations to help a community design a rooftop garden to grow
tomato plants.

Tomato plants are grown in a pot. A pot is a truncated cone. Interact with the simulation to reveal
how a pot is formed.

15¢cm

Stage control

240 cm




Question 7 (22 marks)

In this question you will make calculations to help a community design a rooftop garden to grow
tomato plants.

Tomato plants are grown in a pot. A pot is a truncated cone. Interact with the simulation to reveal
how a pot is formed.

Stage control

Removed cone
Volume = 32 720 cm?®



O Question 7 (22 marks)

In this question you will make calculations to help a community design a rooftop garden to grow
tomato plants.

Tomato plants are grown in a pot. A pot is a truncated cone. Interact with the simulation to reveal
how a pot is formed.

| e— . ——
Stage control =
| /' Volume of pot?




D Question 7a (4 marks)

Calculate the volume of the pot. Give your answer to the nearest 10 cm?®.

B I « » U x x* ;22| Q X sSye - B¢




Ad Question 7b (2 marks)

items
Cant of | Pots will be filled with soil up to 90 % of
1 tomato plant $6.00 maximum capacity. Determine the volume
1 Litre (L) soil $0.40 in litres (L) of soil needed for one pot.
1.50
1 empty pot - _
B I |« »/lUx x| x=|aI
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Cost of rl‘ems

-I *\:nmn‘ru plant $6 -
1 Litre (L) soil
1 empty pot

$0.40
$1.50

. Question 7c (2 marks)

Determine the total cost to grow one
tomato plant in a pot.

B I+ +)ux»|i=:=]a X
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Video Script

This community will grow their tomato plants in pots in a rooftop garden.

Each plant should have space around the pot for the plant to grow and for people to walk in
between.

This circular shape represents the space required for each plant.

The circular shapes can be arranged in different ways to make best use of the space available
in the garden.

Here is a square arrangement and here is a triangular arrangement.

In the following questions, you will make calculations to make the best use of the space
available.



. Question 7d (1 mark)
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. Question 7d (1 mark) . Question 7e (3 marks)

Determine the length of L4 for the square Find the length of L, for the triangular
arrangement. arrangement.

B I« Ux%x == QX B I « U %X = QF
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D Question 7f (10 marks)

Design a rooftop garden to grow the tomato plants. Your design should make best use of all the
rooftop garden space to grow as many tomato plants as possible.

In your answer you should:

e identify three relevant factors for your design
 show calculations for your design

 show your design on the canvas
o calculate the cost to a sensible degree of accuracy (using your result in part (c))
e justify whether your results make sense in the context of the question.

Diagram to scale
Draggable Rooftop garden Lengths in centimetres
circular spaces: 360

S




-

Diagram to scale
Draggable Rooftop garden Lengths in centimetres
circular spaces: 260

O

Circular space for each
tomato plant to grow

Key: 80




Relevant factors: Calculations and justification:
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n Question 8 (31 marks)

A sequence of shapes is created using sticks. In this question you will investigate the number of
sticks (S) forming these shapes.

Interact with the stage control to see how S increases.

[ ]
Stage control I I S=4
——

Stage 1



u Question 8 (31 marks)

A sequence of shapes is created using sticks. In this question you will investigate the number of
sticks (S) forming these shapes.

Interact with the stage control to see how S increases.

Stage control

]
l=. I g

Stage 2 I _I



u Question 8 (31 marks)

A sequence of shapes is created using sticks. In this question you will investigate the number of
sticks (S) forming these shapes.

Interact with the stage control to see how S increases.

—— . ———
Stage control

Stage 3 I I



u Question 8 (31 marks)

A sequence of shapes is created using sticks. In this question you will investigate the number of
sticks (S) forming these shapes.

Interact with the stage control to see how S increases.

|
. —
Stage control I S=16
Stage 4 T——



Construct stage 5 by completing the diagram on the canvas.

I

Draggable sticks: Stage 5




Question 8b (1 mark) Question 8c (2 marks)

Write down the missing values in the Describe, in words, two patterns in the
table up to row 6. table for the number of sticks (S).

Stage number Number of sticks 1B % *‘-u‘ % X = ::”ﬂ =
(m) (S) stes - B#

4

a8

12
16
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. Question 8b (1 mark) I

Write down the missing values in the

. Question 8d (2 marks)

table up to row 6.
Write down, in simplest form, a general
5"“'[:;‘""’" """"“:: e rule for S in terms of n.
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. Question 8b (1 mark)

Write down the missing values in the
table up to row 6.

. Question 8e (3 marks)

Verify your general rule for S.

Stage number Number of sticks
() | ifil B I |« [y % x| =0 =
8
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. Question 8f (22 marks)

The following seguence of shapes is formed using external and internal sticks. You will now
investigate the total number of sticks ( ') which includes the external and internal sticks.

Interact with the stage control to see how T increases.

ey
Stage control I I r=4
e

Stage 1



. Question 8f (22 marks)

The following sequence of shapes is formed using external and internal sticks. You will now
investigate the total number of sticks ( ') which includes the external and internal sticks.

Interact with the stage control to see how T increases.

e .
Stage control I I r=10
]

Stage Z I I I




. Question 8f (22 marks)

The following sequence of shapes is formed using external and internal sticks. You will now
investigate the total number of sticks ( T) which includes the external and internal sticks.

Interact with the stage control to see how T increases.

e
| rem————— . fr———
Stage control I I r=18

Stage 3




. Question 8f (22 marks)

The following seguence of shapes is formed using external and internal sticks. You will now
investigate the total number of sticks ( ') which includes the external and internal sticks.

Interact with the stage control to see how T increases.

—

. —

Stage control
Stage 4

=28




Stage number
(n)

o N B L M =k

External sticks
(5]
4
8
12
16

Internal sticks
(L)
0
2
b

12

Total number of sticks

{T)
4

10
18

28



el

Investigate the values in the table to find B I |« ~|[ux x|z =
a relationship for the total number of sticks Csyes - || BH
(T) in terms of n. In your answer, you

should communicate the following in an

organized and coherent manner:

+ predict more values and record these
In the table

e describe in words a pattern in the
table for total number of sticks (T)

e write down, in simplest form, a general
rule for T in terms of n

e test and verify your general rule for T

» justify your general rule for T.
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