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Setting the scene
Behind the scenes of a successful dance competition are a director and stage manager.

In this assessment, you will:
Follow the instructions in the director’s notes to:

• calculate areas of projected logos for painting on the backdrop
• choose suitable colours for dance competition logos
• make decisions about stage lighting
• apply your understandings to accommodate the director’s last-minute changes.

The following formulas may be useful:

Show your working
• Your teacher is looking for mathematical thinking and reasoning, not just correct answers.
• When using a calculator, show enough working so that your teacher can see the method you used.
• Ensure all answers are rounded to an appropriate number of decimal places.
• If you cannot complete a question, show what you have been able to do.
• Credit will be given if an incorrect answer is used correctly in a later question.

Pythagoras’ theorem

Distance formula

Director’s notes
Director’s notes

. . . . . . . . . .

I make decisions about

, , …venue  colours  lighting

Director
Stage

manager
My job is to put the director’s
ideas into practice. I use maths
to make the ideas work.

•

•

c2 a2 b2+= a

b

c

d x2 x1– 2 y2 y1– 2+=

Distance (d) from A to B y

x

A (x1, y1)

B (x2, y2)
d
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4 
Projecting and painting logos on the backdrop

1. Calculate the total area of Logo A.

Diagram 1: Logo A

backdrop

3 m

3 m

3 m

3 m

projector

1 m

1 m

Logo A

Logo BDirector’s note #1

Use both Logo A and Logo B for the

dance competition.

Project them onto the backdrop so

they can be painted onto the surface.

Calculate the area of each logo so

you know how much paint you need.

•

•

•

Director’s note #1

Use both Logo A and Logo B for the

dance competition.

Project them onto the backdrop so

they can be painted onto the surface.

Calculate the area of each logo so

you know how much paint you need.

•

•

•

Show all working.

Total area = . . . . . . . . . . . . . . . . . . . . . . . . .  
| QCATs 2012 Student booklet Year 9 Mathematics



2. Calculate the total area of Logo B, correct to 1 decimal place.

Key:

= 1.0 m

= 2.0 m

= 3.0 m

Diagram 2: Logo B

This curve is part of a circle.

Show all working.

Total area = . . . . . . . . . . . . . . . . . . . . . . . . .  
| 5Queensland Studies Authority



6 
Choosing colours for the dance 
competition logos

3. Plot and label the colours in Table 1 on the cyan/magenta colour graph below.

Director’s note #2

Use cyan and magenta tints

to mix colours for the logos.•

Director’s note #2

Use cyan and magenta tints

to mix colours for the logos.•

Table 1: Colour chart

Colour

Name blue turquoise purple cobalt slate blue periwinkle

(c, m) (100, 100) (100, 15) (39, 81) (60, 60) (49, 56) (33, 33)

When                     and                      tints are mixedcyan magenta

into white paint, the code for the resulting colour is a
pair of numbers , where is the quantity of

and is the quantity of tint added to
each litre of paint.

(c, m) c
cyan m magenta

(c, m) is used in place of (x, y)

0 20 40 60 80 100
0

20

40

60

80

100

Units of cyan (c) per litre c

U
n
it
s

o
f
m

a
g
e
n
ta

(m
)

p
e
r

lit
re

m

white

slate blue

Graph 1: Colour graph
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4. Find the colour difference between slate blue and periwinkle. 

Use Pythagoras’ theorem or the distance formula (see page 3).

5. List all colours from Table 1 that could match director’s note #3.

Justify your decisions. (You may not need to calculate the colour difference for all colours.)

Colour difference is the distance between two colours when plotted on a colour 
graph. Colours used for logos should have a high contrast (a large colour difference).

Director’s note #3

Use two colours:

slate blue

another colour from Table 1 with a colour

difference of more than 25 units from slate blue.

•

•

Director’s note #3

Use two colours:

slate blue

another colour from Table 1 with a colour

difference of more than 25 units from slate blue.

•

•

Show all working.

Distance = . . . . . . . . . . . . . . . . . . . . . . . . .  

Show all working.
| 7Queensland Studies Authority



8 
Lighting the dance floor

6. Find the radius (r) of the circle of light that each light shines on the floor from 3.9 m above.

Remember: tan ���
opposite

adjacent

Each light shines a
circle of light on the
floor as shown.

Director’s note #4

As a special effect I want the

rectangular dance floor lit from

above.

Use the 10 lights from the

storeroom.

•

•

Director’s note #4

As a special effect I want the

rectangular dance floor lit from

above.

Use the 10 lights from the

storeroom.

•

•

Diagram 3: Lighting the dance floor

floor r

3.9 m

20°

light

Diagram 4: The largest square lit by one light

length of side
of square

s

square lit by one
circle of light

r radius of
circle of light

on floor

r

The rectangular dance floor can be divided into squares, each lit by one circle of light.

Show all working.

Radius = . . . . . . . . . . . . . . . . . . . . . . . . .  
| QCATs 2012 Student booklet Year 9 Mathematics



7. (a) Use the radius found in Question 6 and Pythagoras’ theorem to calculate the length of the 
side (s) of the largest square that can be lit by one circle of light (see Diagram 4). 

(b) Find the length (l) and width (w) of the largest rectangular dance floor that can be completely 
lit by 10 lights at 3.9 m high (see Diagram 5).

Dance
floor

Diagram 5: Rectangular dance floor seen from above

length ( )l

width ( )w

Show all working.

Length of side of square = . . . . . . . . . . . . . . . . . . . . . . . . .  

Show all working.

Length (l) = . . . . . . . . . . . . . . . . . . . . . . . . .  Width (w) = . . . . . . . . . . . . . . . . . . . . . . . . .  
| 9Queensland Studies Authority



10 
The director�s last minute changes

8. What will be the new height (h) of Logo B, if the projector is moved 1 metre further away from the 
backdrop (see Diagram 6)?

Logo B was enlarged from its
original height of 5 m by
moving the projector further
away from the backdrop.

Director’s note #5

Sorry, a last minute change.

The logos on the backdrop

need to be larger.

Director’s note #5

Sorry, a last minute change.

The logos on the backdrop

need to be larger.

Diagram 6: Making Logo B larger

projector

original position of projectorprojector moved back 1 metre

h

1 m

5 m

4 m

Show all working.

New height = . . . . . . . . . . . . . . . . . . . . . . . . .  
| QCATs 2012 Student booklet Year 9 Mathematics



9. If Logo A is enlarged so that a = 4.5,

(a) find the scale factor

(b) find the lengths of the sides marked b in Diagram 7.

a

Logo A
(from Q1)

3 m

1 m

3 m

3 m

3 m

1 m

Making Logo A larger

The director is not sure how large to make Logo A.

Diagram 7: Making Logo A larger a

b

a

b

a

The original and enlarged logos are similar figures.

Enlarged
Logo A

Show all working.

Scale factor = . . . . . . . . . . . . . . . . . . . . . . . . .  

Show all working.

Length of sides marked b = . . . . . . . . . . . . . . . . . . . . . . . . .  
| 11Queensland Studies Authority
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10. (a) Expand the expression (x + 1)2 

The total area of Enlarged Logo A = 2(3x + 3)2 – (x + 1)2

(b) Expand and simplify the expression for the total area of Enlarged Logo A. 

(c) Find the total area of Enlarged Logo A, by substituting the director’s value for x into the 
equation in Question 10 (b). See director’s note #6.

If the side of the small square is increased from 1 m to (x + 1) m, the area of 
the small square = (x + 1)2 square metres (see Diagram 8).

3 + 3x

3 + 3x

x + 1

3 + 3x

x + 1

3 + 3x
Enlarged
Logo A

Dimensions
are in metres.

(x + 1)2 =
Diagram 8: Enlarged Logo A

The total area of Enlarged Logo A = 2(3x + 3)2 – (x + 1)2

=

Total area = . . . . . . . . . . . . . . . . . . . . . . . . .  

Director’s note #6

I’ve decided how large

Logo A should be.

Make = 0.2 metres
x

Director’s note #6

I’ve decided how large

Logo A should be.

Make = 0.2 metres
x

| QCATs 2012 Student booklet Year 9 Mathematics



11. (a) Clearly show that sides a of the dance floor are 9 metres long (to the nearest metre).

Diagram 9: Triangular dance floor seen from above

Director's note #7

Oops, sorry – another last

minute change.

• We have a new venue and the

dance floor is in the corner of

the hall.

• We will need to change the

arrangement of the lights.

Director's note #7

Oops, sorry – another last

minute change.

• We have a new venue and the

dance floor is in the corner of

the hall.

• We will need to change the

arrangement of the lights.

Dance floor

(Area 40 m )�
2

a

a

Show all working.
| 13Queensland Studies Authority



14 
Director's note #8

We can adjust the height of the lights.

The higher the lights are, the dimmer the

light on the floor.

Make sure the radius (r) of each circle of

light is
or the

light will be too dim.

6 lights should

be enough.

•

•

•

•

no more than 1.8 metres

Director's note #8

We can adjust the height of the lights.

The higher the lights are, the dimmer the

light on the floor.

Make sure the radius (r) of each circle of

light is
or the

light will be too dim.

6 lights should

be enough.

•

•

•

•

no more than 1.8 metres

s

r

r

I agree with . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , that . . . . . . . . . .  lights are needed.

Show all working.

(b) Who do you agree with? 

Justify your answer, including:

• the dimensions of the largest square lit by 
each light without being too dim

• a diagram of the triangular dance floor, 
showing the arrangement of squares lit by 
the lights. See Diagram 5 (page 9).

The director thinks 6 lights will be enough to 
completely light the triangular dance floor 
without being too dim.

The stage manager thinks 10 lights are needed.
| QCATs 2012 Student booklet Year 9 Mathematics



(c) At what height (h) should the lights in Question 11 (b) be placed to light the triangular dance 
floor as brightly as possible?

Justify your answer, including:

• the dimensions of the square lit by each light

• diagram/s to aid your explanations.

To make the stage brighter, the stage manager can adjust the height of the lights.

r

20°
h

Show all working.

Height = . . . . . . . . . . . . . . . . . . . . . . . . .  
| 15Queensland Studies Authority
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