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5 Scales, plans and models

5.1 Overview

LEARNING SEQUENCE
5.1 Overview
5.2 Reading and interpreting scale drawings
5.3 Calculating measurements from scale drawings
5.4 Creating scale drawings
5.5 Review: exam practice

CONTENT
In this chapter, students will learn to:
• interpret commonly used symbols and abbreviations in scale drawings
• find actual measurements from scale drawings, including lengths, perimeters and areas
• estimate and compare quantities, materials and costs using actual measurements from scale

drawings [complex]
• understand and apply drawing conventions of scale drawings, including scales in ratio, clear indications of

dimensions and clear labelling [complex]
• construct scale drawings by hand and by using software packages [complex].

Fully worked solutions for this chapter are available in the Resources section of your eBookPLUS at
www.jacplus.com.au.
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5.2 Reading and interpreting scale drawings
5.2.1 Scales review
A scale is a ratio of the length on a drawing to the actual length.

Scale

Scale = length of drawing : actual length

The sign ‘:’ is read as ‘to’.
Scales are usually written with no units. If a scale is given in two different units, the larger unit has to be

converted into the smaller unit.

A scale factor is the ratio of two corresponding lengths in two similar shapes. The scale factor of
1

2
or a

scale (ratio) of 1 : 2 means that 1 unit on the drawing represents 2 units in actual size. The unit can be mm,
cm, m or km.

WORKED EXAMPLE 1

Determine the scale and the scale factor of a drawing where 8 cm on the diagram represents 4 km
in reality.

THINK WRITE

1. Convert the larger unit into the smaller unit. 4 km = 4× 1000× 100 = 400 000 cm

2. Write the scale of the drawing with the same units. 8 cm : 400 000 cm
⇒ 8 : 400 000

3. Simplify the scale by dividing both sides of the ratio
by the highest common factor. We divide both sides
of the ratio by 8 as 8 is the highest common factor
of both 8 and 400 000. State the scale.

1 : 50 000

4. State the scale factor of the drawing. The scale factor is
1

50 000
.
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5.2.2 Maps and scales
Maps are always drawn at a smaller scale. A map has its scale written or drawn using a diagram.
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Source: MAPgraphics Pty Ltd, Brisbane

WORKED EXAMPLE 2

0 500 1000 kmState the scale of the map as a ratio using the graphical scale shown,
where the length of each partition is 1 cm.

THINK WRITE

1. Measure the length of each partition in the diagram. Each partition is 1 cm.

2. Determine the length that each partition represents
in reality.

Each partition represents 500 km.

3. Write the scale as a ratio. 1 cm : 500 km
4. Convert the larger unit into the smaller unit. 500 km = 500 × 1000 × 100 = 50 000 000 cm

5. Write the scale as a ratio in the same units. 1 cm : 50 000 000 cm

6. State the scale of the map in ratio form. 1 : 50 000 000

5.2.3 Lengths

The scale factor = dimension on the drawing

actual dimension
. We can rearrange the scale factor formula to determine the

actual dimension.
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Actual dimension

Actual dimension = dimension on the drawing

scale factor

To calculate the actual dimensions, we measure the dimensions on the diagram and then divide these by
the scale factor.

WORKED EXAMPLE 3

A scale of 1 : 200 was used for the diagram of the bedroom shown. Calculate both the length and
the width of the master bedroom, given the dimensions on the plan are length = 2.5 cm and
width = 1.5 cm.

Length

Width

THINK WRITE

1. Measure the length and the width of the
room in the diagram.

Length = 2.5 cm
Width = 1.5 cm

2. Write down the scale of the drawing and
state the scale factor.

1 : 200 This means that every 1 cm on the drawing
represents 200 cm of the actual dimension. The

scale factor is
1

200
.

3. Divide both dimensions by the scale
factor.

Length of the bedroom = 2.5 ÷ 1

200
= 2.5 × 200
= 500 cm
= 5m

Width of the bedroom = 1.5 ÷ 1

200
= 1.5 × 200
= 300 cm
= 3m
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Interactivities Scales (int-4146)

House plans (int-4147)

Scales and house plans (int-4391)

Exercise 5.2 Reading and interpreting scale drawings

1. WE1 Determine the scale and the scale factor of a drawing where 150mm on the diagram represents
45m in reality.

2. If the scale of a diagram is 3.9 cm : 520 km, write the scale using same units.
3. MC If the scale of a diagram is 1 : 450, a length

of 3 cm on the diagram represents an actual
length of
A. 225 cm.
B. 1350 cm.
C. 150 cm.
D. 1.5m.

4. Determine the scale and the scale factor of a
drawing where:
a. 7 cm represents 3.5 km in reality
b. 16mm represents 6.4m in reality.

5. Calculate the scale and scale factor given
the following.
a. 5 cm represents 185m in reality
b. 12mm represents 19.2m in reality

6. WE2 State the scale of the map as a ratio using the graphical scale shown, where the length of each
partition is 1 cm.

40 km3020100

7. State the scale of a map as a ratio using the graphical scale shown, where the length of each
partition is 1 cm.

4000 5000 metres3000200010000

8. State the scale of a map as a ratio using the graphical scale shown.
a. (each partition is 1.5 cm)

300 km1500

b. (each partition is 1 cm)

160 240 m800

9. State the scale of a map as a ratio using the graphical scale shown, given each partition is 2 cm.

20 30 40 50 km100
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10. A house plan is drawn to a scale of 1 : 1000.
a. What is the actual length of the house if it is

represented by 3.2 cm on the plan?
b. The width of the house is 17m. What is the width

of the house on the plan?
11. A house plan is drawn to a scale of 1 : 500.

a. What is the actual length of the lounge room if it
is represented by 0.6 cm on the plan?

b. The width of the bedroom is 5.2m. What is the
width of the bedroom on the house plan?

12. Calculate the dimensions of the carpet shown, given that its diagram was
drawn using a scale of 1 : 75 and its length and width on the diagram are
3 cm and 2 cm respectively.

13. WE3 A scale of 1 : 300 was used for the dia-
gram of the house shown. Calculate both the
height and width, in metres, of the garage
door, given the dimensions on the plan are:
height = 0.8 cm and width = 2 cm.

Width

Height

14. MC A 15m long fence is represented by a
straight line 4.5 cm long on a drawing.
What is the scale of the drawing?
A. 1000 : 3
B. 4.5 : 1.5
C. 45 : 150
D. 3 : 1000

5.3 Calculating measurements from scale drawings
All diagrams, maps or plans are drawn using a given scale. This scale is used to convert the lengths in the
diagram to the actual lengths.

5.3.1 Perimeters
Calculating the actual perimeters of shapes from scaled drawings involves first calculating the lengths
required. This procedure was learnt in the previous section.

Once the lengths of the sides of the shape are known, the perimeter can be calculated by adding up all the
sides of the shape.
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WORKED EXAMPLE 4

Given a scale of 1 : 1000 for the diagram of the backyard shown, calculate:
a. the actual length and the width of the pool, given the diagram measurements are 2.4 cm

by 1.2 cm
b. the actual perimeter of the pool.

Width

Length

THINK WRITE

a. 1. Measure the length and the width of the pool
on the diagram.

a. Length = 2.4 cm
Width = 1.2 cm

2. Write down the scale of the drawing and
state the scale factor.

1 : 1000 This means that every 1 cm on the
drawing represents 1000 cm of the actual

dimension. The scale factor is
1

1000
.

3. Divide both dimensions by the scale factor. Length of the pool = 2.4 ÷ 1

1000
= 2.4 × 1000
= 2400 cm
= 24m

Width of the pool = 1.2 ÷ 1

1000
= 1.2 × 1000
= 1200 cm
= 12m

b. 1. Calculate the perimeter of the pool. b. Perimeter of pool = 2 × length + 2 × width
= 2 × 24 + 2 × 12
= 48 + 24
= 72m
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5.3.2 Areas
Areas of surfaces from scaled drawings can be calculated in a similar way as the perimeter. The dimensions
of the shape have to be calculated first. Once the lengths of the shape are known, the area can be calculated
by using an appropriate formula.

WORKED EXAMPLE 5

Given a scale of 1 : 15 for the diagram of the tile shown,
calculate:
a. the actual length and the width of the tile, given the diagram

measurements are 2 cm by 2 cm
b. the actual area of the tile
c. the actual area covered by 20 tiles.

THINK WRITE

a. 1. Measure the length and the width of the
shape.

a. Length = 2 cm
Width = 2 cm

2. Write down the scale of the drawing and
state the scale factor.

1 : 15 This means that every 1 cm on the
drawing represents 15 cm of the actual

dimension. The scale factor is
1

15
.

3. Divide both dimensions by the scale factor. Length of the tile = 2 ÷ 1

15
= 2 × 15
= 30 cm

Width of the tile = 2 ÷ 1

15
= 2 × 15
= 30 cm

b. 1. Calculate the area of the tile using the
formula for the area of a square. Use A = l2.

b. Area of one tile = length2

= 302

= 900 cm2

c. 1. Calculate the area required by multiplying
the area of one tile by 20.
Note: Recall the conversion from cm2 to m2

is to divide by 1002.

c. Total area = Area of one tile × 20

= 900 × 20

= 18 000 cm2 = 18 000 ÷ 1002

= 1.8m2

5.3.3 Quantities, materials and costs
Scaled diagrams are used in many areas of work in order to estimate elements such as production costs and
quantities of materials required.
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Packaging
There are many products that are usually placed in a box when purchased or delivered. Boxes are cut out of
cardboard or other materials using a template.

The dimensions of the package are determined by using a net of the three-dimensional shape as shown in
the diagram.

Length

The shape that

encloses the

whole net.

Width

The required area can be estimated by calculating the area of the rectangle that encloses the whole net.

Costs
To calculate the cost of the materials used, we use the cost per m or m2, known as the cost per unit.

Cost of materials

Cost required = area ofmaterial

area per squared unit
× cost per unit

If the area of the packaging is 520 cm2 and the cost of the material is $1.20 per square metre, then the cost
for packaging is as follows.

Cost required = area of material

area per squared unit
× cost per unit

= 520 cm2

1m2
× 1.20

(Note: The two area units have to be the same: 1m2 = 10 000 cm2.)

= 520

10 000
× 1.20

= $0.624
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WORKED EXAMPLE 6

FPO

Consider the gift box shown and the template required to make it.
The scale of the diagram is 1 : 15, and the diagram measurements are
6 cm by 4 cm.
a. Calculate the width and the height of the packaging template.
b. Estimate the total area of material required.
c. If the cost of materials is $0.25 per square metre, how much would

it cost to make this gift box?

THINK WRITE

a. 1. Measure the width and the height of
the template.

a. Width = 6 cm
Height = 4 cm

2. Write down the scale of the drawing
and state the scale factor.

1 : 15 This means that every 1 cm on the drawing
represents 15 cm of the actual dimension. The scale

factor is
1

15
.

3. Divide both dimensions by the scale
factor.

Width of template = 6 ÷ 1

15
= 6 × 15
= 90 cm

Height of template = 4 ÷ 1

15
= 4 × 15
= 60 cm

b. 1. Estimate the area of the box
template using the formula for the
area of a rectangle.

b. Area of template = width × height
= 90 × 60

= 5400 cm2

c. 1. Calculate the cost of the material. c. Cost is $0.25 per m2 or 10 000 cm2

Cost for the area required = Area ofmaterial

Area per squared unit
×Cost per unit

= 5400

10 000
× 0.25

= $0.135
≈ 0.14

2. State the answer. It will cost $0.14 or 14 cents to make the gift box.

5.3.4 Painting
Painting a wall requires some calculations. Three pieces of information are required to calculate the amount
of paint needed:
• area of the surface to be painted
• amount of paint per square metre
• cost of paint per litre.
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The following formulae are useful:

Amount of paint required = area to be painted × amount of paint per squaremetre

Total cost = amount of paint required × cost of paint per litre

WORKED EXAMPLE 7

Indra is going to paint a feature wall in her lounge room. She has
a diagram of the room drawn at a scale of 1 : 100 with a length of 4 cm
and height 2.5 cm. Calculate:
a. the length and the height of the wall
b. the area of the wall
c. the amount of paint Indra has to buy if the amount of paint needed is

3L perm2

d. the total cost of the paint if the price is $7.60 per litre.

THINK WRITE

a. 1. Measure the length and the height of the
shape.

a. Length = 4 cm
Height = 2.5 cm

2. Write down the scale of the drawing and
state the scale factor.

1 : 100 This means that every 1 cm on the
drawing represents 100 cm of the actual

dimension. The scale factor is
1

100
.

3. Divide both dimensions by the scale factor. Length of thewall = 4 ÷ 1

100
= 4 × 100
= 400 cm
= 4m

Height of thewall = 2.5 ÷ 1

100
= 2.5 × 100
= 250 cm
= 2.5m

b. Calculate the area of the wall using the
formula for the area of a rectangle.

b. Areawall = length × width (or height)
= 4 × 2.5
= 10m2

c. Calculate the amount of paint required. c. Amount of paint required = area to be painted
× amount of paint

per squaremetre
= 10 × 3L
= 30L

d. Calculate the cost of the paint. d. Total cost = amount of paint required
× cost of paint per litre

= 30 × 7.60
= $228
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5.3.5 Bricklaying

230 mm

110 mm

76 mm
Bricks are frequently used as a basic product in the construction
of houses or fences.

The dimensions of a standard brick are shown in the diagram using
a scale of 1 : 10.

Bricklayers have to calculate the number of bricks required to build a
wall by considering the length, width and height of the brick and the
dimensions of the wall.

To give the wall strength, bricks have to be laid such that their ends
sit on the middle of the layer below as shown in the diagram.

Calculating the number of bricks
Imagine that you want to calculate the number of bricks required to build a 2m2 wall.

Number of bricks = area of thewall

area of the exposed side of the brick

The area of the brick is the area of the side that shows on the wall. In the diagram of the wall, using the
standard brick dimensions, the exposed side of the brick has length 230mm and height 76mm.

The area of the exposed side of the brick is 230 × 76 = 17 480 mm2.
The two areas have to be written in the same units. Area of the wall = 2m2 = 2 000 000mm2.

Number of bricks = area of thewall

area of the exposed side of the brick

= 2 000 000

17 480
= 114.4 bricks
= 115 bricks

Note: Notice that although the answer is 114.4 bricks, we round up because we need 115 bricks so we can
cut the 0.4 of a brick to finish the whole wall.

This answer is an estimated value as we did not take into account the mortar that has to be added to the
structure of the wall.

WORKED EXAMPLE 8

Michael is going to build a brick fence with the dimensions shown in the diagram. The scale factor

of the drawing is
1

50
.

Calculate:
a. the length and the height of the fence, given it measures 7 cm by 1 cm on the diagram
b. the area of the front side of the fence
c. the number of bricks required if the dimensions of the exposed side of one brick are 20 cm

and 10 cm
d. the cost of building the fence if the price of one brick is $1.20.
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7 cm

1 cm

THINK WRITE

a. 1. Measure the length and the
height of the fence.

a. Length = 7 cm
Height = 1 cm

2. Write down the scale factor. The scale factor is
1

50
.

3. Divide both dimensions by
the scale factor.

Length of the fence = 7 ÷ 1

50
= 7 × 50
= 350 cm

Height of the fence = 1 ÷ 1

50
= 1 × 50
= 50 cm

b. 1. Calculate the area of the
front face of the fence using
the formula for the area of a
rectangle.

b. Area of the front face of the fence = length × width (or height)
= 350 × 50

= 17 500 cm2

c. 1. Calculate the area of the
exposed face of one brick.

c. Area of the exposed face of the brick = 20 × 10

= 200 cm2

2. Calculate the number of
bricks required.

Number of bricks = 17 500

200
= 87.5 bricks
= 88 bricks

d. 1. Calculate the cost. d. Cost = number of bricks × cost of one brick
= 88 × 1.20
= $105.60
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Exercise 5.3 Calculating measurements from scale drawings

1. WE4 Given a scale of 1 : 250 for the floor plan of the apartment
shown, calculate:
a. the actual length and the width of the apartment, given the

diagram measurements are 5 cm by 3 cm
b. the actual perimeter of the apartment.

2. If the scale of the diagram shown is 1 : 800, calculate, to the nearest
metre, the radius and the circumference of the Ferris wheel shown,
given the radius measures 1.5 cm on the diagram.

3. WE5 Given a scale of 1 : 40 for the window shown, calculate:
a. the actual width and height of each piece of glass needed to cover

the window, given that the large piece of glass measures 1.5 cm by
2.5 cm on the diagram, and the width of the small piece of glass
measures 0.75 cm

b. the actual areas of the two glass pieces
c. the total area covered by glass.

4. If the scale of the diagram shown is 1 : 20, calculate, to the nearest
centimetre, the radius and the area of the clock face shown, given the
radius measures 1.5 cm on the diagram.

5. WE6 Consider the DVD mailing box shown and the template
required to make it. The scale of the diagram is 1 : 8, and the diagram
measurements are 3.5 cm by 1.5 cm.
a. Calculate the length and the width of the packaging template.
b. Estimate the total area of material required.
c. If the cost of materials is $0.85 per square metre, how much

would it cost to make this DVD mailing box?
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6. Consider the milk box shown and the template required to
make it. The scale of the diagram is 1 : 7.
a. Calculate the length and the width of the packaging

template, given the dimensions measure 3 cm
by 3 cm on the diagram.

b. Estimate the total area of material required.
c. If the cost of materials is $0.45 per square metre, how

much would it cost to make this milk box?
7. Jonathan wants to paint a wall with dimensions 5.6m long and

2.4m high.
a. How many litres of paint are required if 1.5 litres of paint

covers 1m2?
b. What is the cost of the paint if the price per litre is $15.70?

8. WE7 Ilia was asked by his friend to paint a bedroom wall. His friend gave him a
diagram of the bedroom drawn at a scale of 1 : 100. If the length and height of the
wall are 1.5 cm and 2.5 cm respectively, calculate:
a. the length and the height of the wall
b. the area of the wall
c. the amount of paint Ilia has to buy if the amount of paint needed is 2.6L perm2

d. the total cost of the paint if the price is $12.80 per litre.
9. The three identical wooden cubes shown are pictured at a scale of 1 : 20.

Calculate:
a. the length of their sides, given they measure 1.3 cm on the diagram
b. the area of each face
c. the total area to be painted for the three cubes (State the answer in

m2 correct to one decimal place.)
d. the amount of paint required if 2 L of paint are needed per m2

e. the total cost of the paint if the price is $9.25 per litre.
10. WE8 Consider a brick fence with the dimensions

shown in the diagram. The scale factor of the brick

wall shown is
1

100
. Calculate: 2.5 cm

6 cm

a. the length and the height of the fence, given that it
measures 6 cm by 2.5 cm on the diagram

b. the area of the front side of the fence
c. the number of bricks required if the dimensions of the exposed side of one brick are 20 cm by 5 cm
d. the cost of the fence if the price of one brick is $0.75.

11. Sky wants to pave a garden path with
bricks. The garden path is shown at a scale
of 1 : 150. Calculate:

a. the actual dimensions of the garden path, given the diagram measures 8.5 cm by 0.75 cm
b. the area of the garden path
c. the number of bricks required if the bricks used are squares with side length 24 cm
d. the cost of paving the garden path if the price of one brick is $1.65.
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12. The scale of the house plan shown is 1 : 200. Calculate:
a. the length of the bathroom, given it measures 1.2 cm by 1 cm on

the plan
b. the width of the hallway, given it is 0.6 cm wide on the plan
c. the perimeter of the kitchen, given it measures 1 cm by 2 cm on

the plan
d. the floor area of the house, given it measures 4.5 cm by 3.5 cm on

the plan.
13. A brick has length 215mm and height 65mm. A bricklayer is building

a wall 6m long and 7.5m high. Calculate:
a. the number of bricks required
b. the total cost for building the wall if one brick costs $1.95.

14. Consider the gift box shown and the template required to
make it. The scale of the diagram is 1 : 8.
a. Calculate the actual length and the width of the packaging

template, given it measures 8 cm by 5 cm on the diagram.
b. Estimate the total area of material required.
c. If the cost of materials is $2.15 per square metre, how much

would it cost to make this gift box?

15. If the scale of the diagram shown is 1 : 12, calculate, to the nearest centimetre, the radius, the
circumference and the area of the circular chopping board shown, given the radius measures 1.5 cm on
the diagram.

5.4 Creating scale drawings
Scale drawings are drawings on paper of real-life objects. All dimensions of the drawn object are kept in
the same ratio to the actual dimensions of the object using a scale.

5.4.1 Calculating the dimensions of the drawing
Calculating the dimensions of a drawing always requires a scale or a scale factor. The formula for the scale
is used to calculate the dimensions of the drawing.

If the scale factor is
dimension on the drawing

actual dimension
, then

dimension on the drawing = scale factor × actual dimension.
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WORKED EXAMPLE 9

Calculate the dimensions required to create a scale drawing of a shipping container 12m long,
2.5m wide and 3m high using a scale of 1 : 100.

THINK WRITE

1. Convert all dimensions to an
appropriate drawing unit.

The dimensions of the diagram are going to be smaller
than the actual dimensions of the shipping container.
Convert m to cm:
12m = 1200 cm
2.5m = 250 cm
3m = 300 cm

2. Write the scale as a scale factor. 1 : 100 = 1

100

3. Calculate the length of the
object on the scale drawing.

Dimension on the drawing

Actual dimension
= 1

100
Length on the drawing = scale factor × actual dimension

= 1

100
× 1200

= 1200

100
= 12 cm

4. Calculate the width of the
object on the scale drawing.

Width on the drawing = scale factor × actual dimension

= 1

100
× 250

= 250

100
= 2.5 cm

5. Calculate the height of the
object on the scale drawing.

Height on the drawing = scale factor × actual dimension

= 1

100
× 300

= 300

100
= 3 cm

5.4.2 Constructing scale drawings
Scale diagrams are drawn on graph paper or plain paper using a pencil
and a ruler. Accuracy is very important when constructing these drawings.

WORKED EXAMPLE 10

Construct a plan view, front view and side view scale drawing of the shipping container from
Worked example 9.

Pdf_Folio:17

CHAPTER 5 Scales, plans and models 17

UNCORRECTED PAGE PROOFS



“c05ScalesPlansAndModels_print” — 2019/5/25 — 8:17 — page 18 — #18

THINK WRITE/DRAW

1. State the drawing dimensions of the plan
view of the object.

The drawing dimensions of the plan view of the
shipping container are:
Length = 12 cm
Width = 2.5 cm

2. Draw the plan view of the object. Recall
that a plan view is a diagram of the object
from above.

To draw the length of the object, construct a
horizontal line 12 cm long.

Construct two 90° angles on both sides of the
line segment. Ensure the two vertical lines are
2.5 cm long.

Connect the bottom ends of the vertical lines to
complete the rectangle.

12 cm

2.5 cm

3. State the drawing dimensions of the front
view of the object.

The drawing dimensions of the front view of
the shipping container are:
Length = 12 cm
Height = 3 cm

4. Draw the front view of the object. Recall
that the front view is a diagram of the
object looking straight at the object from
the front.

To draw the length of the object, construct a
horizontal line 12 cm long.

FPO

Construct two 90° angles on both sides of the
line segment.
Ensure the two vertical lines are 3 cm long.

Connect the bottom ends of the vertical lines to
complete the rectangle.

12 cm

3 cm

5. State the drawing dimensions of the side
view of the object.

The drawing dimensions of the side view of the
shipping container are:
Width = 2.5 cm
Height = 3 cm
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6. Draw the side view of the object. Recall
that the side view is a diagram of the
object looking at the object from one side.

We are going to draw the length of the object
which is the width of the shipping container.
Draw a horizontal line 2.5 cm long.

FPO

Construct two 90° angles on both sides of the
line segment. Ensure the two vertical lines are
3 cm long.

Connect the bottom ends of the vertical lines to
complete the rectangle.

2.5 cm

3 cm

5.4.3 Labelling scale drawings
Scale diagrams are labelled using the actual dimensions of the object. The labels of a scale drawing have to
be clear and easily read.

Conventions and line styles
The line style and its thickness indicate different details of the drawing.
• A thick continuous line represents a visible line, a contour of a shape or an object.
• A thick dashed line represents a hidden line, a hidden contour of a shape or an object.
• Thin continuous lines are used to mark the dimensions of the shape or object.
Dimension lines are thin continuous lines showing the dimension of a line. They have arrowheads at both

ends.
Projection lines are thin continuous lines drawn perpendicular to the measurement shown. These lines do

not touch the object.
Dimension line

500

Projection line

Object line

All dimensions in mm

Scale 1 : 100

All dimensions on a drawing must be given in millimetres; however, ‘mm’ is not to be written on the
drawing. This can be written near the scale as shown in the diagram above.

Dimensions must be written in the middle of the dimension line.
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WORKED EXAMPLE 11

Label the three scale drawings of the shipping container from Worked example 10.

THINK WRITE/DRAW

1. Draw the projection lines of the object in
the plan view drawing using thin
continuous lines.

2. Draw the dimension lines of the object
in the plan view drawing using thin
continuous lines with arrowheads at
both ends.

3. Label the drawing. The actual dimensions of the plan view of the
shipping container are 12m long and 2.5m wide.
Note: The dimensions have to be written in mm.
12m = 12 000mm and 2.5m = 2500mm

12000

2500

4. Draw the projection lines of the object in
the front view drawing using thin
continuous lines.

5. Draw the dimension lines of the object
in the front view drawing using thin
continuous lines with arrowheads at
both ends.

Note: The arrowheads of the dimension line for
the height are directed from the outside of the
projection line. This happens because the space
between the projection lines is too small.

6. Label the drawing. The actual dimensions of the front view of the
shipping container are 12m long and 3m high.
Note: The dimensions have to be written in mm.
12m = 12 000mm and 3m = 3000mm

12000

3000
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7. Draw the projection lines of the object in
the side view drawing using thin
continuous lines.

8. Draw the dimension lines of the object
in the side view drawing using thin
continuous lines with arrowheads at
both ends.

9. Label the drawing. The actual dimensions of the side view of the
shipping container are 2.5m wide and 3m high.
Note: The dimensions have to be written in mm.
2.5m = 2500mm and 3m = 3000mm

2500

3000

Labelling circles
A circle on a scale diagram is labelled using either the Greek letter Φ (phi) for diameter or R for radius. The
diagram shows three correct notations for a 2 cm diameter. Note: The dimensions must be written in
millimetres.

ϕ20 ϕ20

ϕ20
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WORKED EXAMPLE 12

The food can shown in the diagram has a diameter of 10 cm. Construct a
scale drawing of the plan view of the food can using a scale of 1 : 4.

THINK WRITE/DRAW

1. State the scale factor and calculate the
dimension of the object on the drawing.

Scale factor = 1

4

Diameter on the diagram = 1

4
× 10

= 10

4
= 2.5 cm

2. Draw the plan view of the object.

3. Label the drawing. ϕ100

Note: The dimensions are written in mm.

Exercise 5.4 Creating scale drawings

1. MC A projection line is drawn using
A. a thin continuous line with two arrowheads. B. a thick dashed line.
C. a thin continuous line. D. a thick continuous line

2. WE9 Calculate the dimensions required to create a scale drawing
of a classroom 17m long and 12m wide to a scale of 1 : 100.

3. a. Calculate the dimensions required to create a scale drawing
of a door 1.5m wide, 2.4m tall and 9 cm thick to a scale of 1 : 30.

b. State the measurements that are to be written on a scale drawing.
c. Are the projection lines parallel or perpendicular to the

measurement shown?
d. Write the symbol used to label the diameter of a circle on

a drawing.
4. The drawings described are constructed to a scale of 1 : 50.

a. Calculate the height, on the drawing, of a tree 3.6m tall
b. Calculate the dimensions, on the drawing, of a carpet 2.8m by 1.4m.
c. Calculate the height, on the drawing, of a student 1.8m tall.Pdf_Folio:22
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5. a. WE10 Construct a plan view, front view and side view scale
drawing of a skip with drawing dimensions 5 cm long, 2 cm
wide and 1.5 cm deep.

b. WE11 Label the three scale drawings of the skip from part a,
given that the actual dimensions of the skip are 2.5m long,
1m wide and 0.75m deep.

6. Construct a plan view, front view and side view scale drawing of
a rectangular lunch box with drawing dimensions 5.3 cm long, 2.7 cm
wide and 0.9 cm deep.

7. Calculate the dimensions to construct a scale drawing of the following shapes to the scale stated in
brackets.
a. A square of side length 1.7 cm (2 : 1)
b. A rectangular pool table with dimensions 4.8m by 4.0m (1 : 80)
c. A circular table with diameter 1.4m (1 : 200)

8. Draw a house floor plan with actual dimensions 27.6m by 18.3m drawn to a scale of 1 : 600.
9. MC The dimension on a drawing is calculated using the formula

A. scale factor × actual length.
B. scale factor+ actual length.

C.
scale factor

actual length.
D. actual length− scale factor.

10. Construct and label a scale drawing of the floor of a bedroom 3.5m long and 2.5m wide drawn to a
scale of 1 : 100.

11. Construct and label a scale drawing of a window frame 1.8m wide and 1.4m tall drawn to a scale of
1 : 40.
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12. Draw and label the projection and dimension lines on the following diagrams.
a. Square with side length 6.1m

b. Rectangle 430 cm long and 210 cm wide

c. Equilateral triangle with side length 49.7 cm and height 43.0 cm

d. Circle with diameter 7.6m

13. WE12 The pipe shown in the diagram has a diameter of 28 cm.
Construct a scale drawing of the plan view of the pipe drawn to a
scale of 1 : 10.

14. The hat box shown in the diagram has a diameter of 36 cm. Construct a
scale drawing of the plan view of the box drawn to a scale of 1 : 6.
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15. A sculptor plans a sculpture by first creating a scale drawing.
Determine the height of the sculpture on a drawing if its actual
height is intended to be 5.2m and the scale factor is 1

26 .

16. Measure the dimensions of your bedroom, bed and desk and construct a scale drawing using these
measurements and an appropriate scale.

5.5 Review: exam practice
5.5.1 Scale drawings: summary
Reading and interpreting scale drawings
• A scale is a ratio of the length on a drawing to the actual length.

Scale = length of drawing : actual length

• A scale factor is the ratio of two corresponding lengths in two similar shapes.

Calculating measurements from scale drawings
• Areas and costs:

Cost required = area ofmaterial

area per squared unit
× cost per unit

• Amount of material and costs:

Amount of paint required = area to be painted × amount of paint per squaremetre

Total cost = amount of paint required × cost of paint per litre

• Number of bricks:

Number of bricks = area of thewall

area of the exposed side of the brick

Creating scale drawings
• Scale drawings are drawings on paper of real-life objects. All dimensions of the drawn object are kept

in the same ratio to the actual dimensions of the object using a scale.
• The dimension on a drawing can be calculated using the formula

Dimension on the drawing = scale factor × actual dimension

• Conventions and line styles
• The line style and its thickness indicate different details of the drawing.

– A thick continuous line represents a visible line, a contour of a shape or an object.
– A thick dashed line represents a hidden line, a hidden contour of a shape or an object.
– Thin continuous lines are used to mark the dimensions of the shape or object.

• Dimension lines are thin continuous lines showing the dimension of a line. They have arrowheads at
both ends.
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• Projection lines are thin continuous lines drawn perpendicular to the measurement shown. These
lines do not touch the object.

Dimension line

500

Projection line

Object line

All dimensions in mm

Scale 1 : 100

• A circle on a scale diagram is labelled using either the Greek letter Φ (phi) for diameter or R for radius.
The diagram shows three correct notations of the diameter. The diameter should be stated in
millimetres.

ϕ20 ϕ20

ϕ20

Exercise 5.5 Review: exam practice

Simple familiar
1. If the scale of a diagram is 5 cm : 100 km, convert the scale using same units.
2. MC If the scale factor of a diagram is 1 : 250, a length of

7.5 cm on the diagram represents an actual length of
A. 33.33m.
B. 1875 cm.
C. 7500 cm.
D. 2.2m.

3. Calculate the scale and the scale factor of a drawing where:
a. 7 cm represents 4.9 km in reality
b. 8mm represents 6.4m in reality.

4. The graphical scale on a map is shown below. State the scale of the map as a ratio, if each partition
measures 2.5 cm.

300 km1500

5. Given a scale of 1 : 300 for the floor plan of the apartment
shown, calculate:
a. the length and the width of the apartment, given it

measures 6 cm by 4 cm on the diagram
b. the perimeter of the apartment.

6. A sculptor plans a sculpture by first creating a scale drawing.
Determine the height of the sculpture on a drawing if its actual

height is intended to be 6.3m and the scale factor is
1

20
.
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7. MC On a map with a scale 1 : 2 500 000, the distance between
two towns is 3.9 cm. The actual distance between the two
towns is
A. 3.9 km.
B. 97.5 km.
C. 64.1 km.
D. 15.6 km.

8. MC The total cost of the paint required to paint an area of 68m2

at $16.90 per litre if 2 litres of paint are required
per m2 is
A. $1149.20.
B. $2298.40.
C. $574.60.
D. $136.

9. A brick has length 210mm and height 55mm. A bricklayer is
building a wall 10m long and 8m high. Calculate:
a. the number of bricks required
b. the total cost for building the wall if one brick costs $2.15.

10. MC Which of the drawings shown uses the correct conventions?
A. B.

C. D.

11. MC A shoe box is 34 cm long, 19 cm wide and
15 cm high, as shown in the diagram. If a scale
of 1 : 2 is used, a scale diagram of the side view
should be drawn with dimensions

19 cm
34 cm

15 cmA. 17 cm by 9.5 cm.
B. 17 cm by 7.5 cm.
C. 9.5 cm by 7.5 cm.
D. 19 cm by 15 cm.

12. A scale drawing of a rectangle of length 4.5 cm and width 1.5 cm is to be constructed using a scale 1 : 3.
Determine the length and width of the rectangle on the drawing.
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Complex familiar
13. A house plan is drawn to a scale of 1 : 500.

a. Determine the actual length of the lounge room if it is
represented by 0.6 cm on the plan.

b. The width of the room is 5.2m. Determine the width of the
room on the house plan.

14. Sonia is to paint a feature wall in her lounge room. The plan
uses a scale of 1 : 100 and it measures 8.5 cm by 24mm
on the plan. Calculate:
a. the length and the width of the wall
b. the area of the wall
c. the amount of paint Sonia has to buy if the amount of paint needed is 2.4L perm2

d. the total cost of the paint if the price is $16.75 per litre.
15. Consider the juice container shown and the template required

to make it. The scale of the diagram is 1 : 5.
a. Calculate the length and the width of the packaging

template, given they both measure 4 cm on the diagram.
b. Estimate the total area of material required.
c. If the cost of materials is $0.55 per square metre,

calculate how much would it cost to make this juice
container, to the nearest cent.

16. The scale factor of the brick wall shown is
1

250
.

Calculate:
a. the length and the width of the wall, given it measures 10 cm by 2.5 cm on the diagram
b. the area of the front side of the wall
c. the number of bricks required if the dimensions of the exposed side of one brick are 20 cm by 5 cm
d. the cost of the wall if the price of one brick is $0.65.

Complex unfamiliar
17. Shae wants to pave a path towards her front door with bricks.

The path is shown at a scale of 1 : 100. Calculate:
a. the actual dimensions of the path, given it measures 10.5 cm by 0.75 cm
b. the area of the path
c. the number of bricks required if the bricks used are squares with side length 25 cm
d. the cost of paving the garden path if the price of one brick is $1.85.

18. The scale of the house plan shown is 1 : 250. Calculate:
a. the dimensions of the top left room, given it measures

1.8 cm by 1.7 cm on the plan
b. the width of the hallway, given it is 0.6 cm wide on the plan
c. the perimeter of the kitchen, given it measures 1 cm by 1 cm

on the plan
d. the floor area of the house, given it measures 4.5 cm by 3.5 cm

on the plan.
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19. A radius of a circular mirror on a plan measures 75mm. If the scale of the diagram is 1 : 50, calculate, to
the nearest centimetre, the radius and the area of the mirror.

20. The objects in the diagram shown are drawing instruments.

320

x = 10

y = 35

z = 85

a. Calculate the scale factor of the drawing, given the length that is 32mm measures 24mm on the
diagram.

b. Calculate the actual measurements of the unknown lengths x, y and z, given they measure 6mm,
21mm and 51mm respectively on the diagram.

c. Determine the lengths of x, y and z on a drawing with a scale of 5 : 4.
d. Construct a scale drawing using the new drawing dimensions from part c. Clearly label all

measurements.
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Answers
5 Scales, plans and models
Exercise 5.2 Reading and interpreting scale
drawings

1. 1 : 300,
1

300
2. 3 : 40 000 000
3. B

4. a. 1 : 50 000,
1

50 000
b. 1 : 400,

1

400

5. a. 1 : 3700,
1

3700
b. 1 : 1600,

1

1600
6. 1 : 1 000 000
7. 1 : 100 000
8. a. 1 : 10 000 000 b. 1 : 8000
9. 1 : 500 000

10. a. 32m b. 1.7 cm
11. a. 3m b. 1.04 cm
12. Length = 2.25m

Width = 1.5m
13. Height = 2.4m

Width = 6m
14. D

Exercise 5.3 Calculating measurements from
scale drawings
1. a. Width = 7.5m

Length = 12.5m
b. 40m

2. Radius = 12m
Circumference = 75m

3. a. Height = 1m

Big glasswidth = 0.6m
Small glass width = 0.3m

b. Area big glass = 0.6m2

Area of small glass = 0.3 m2

0.9 m2

c.4. Radius = 30 cm and area = 2827 cm2

5. a. Length = 28 cm
Width = 12 cm

b. 336 cm2

c. 3 cents each
6. a. Length = Width = 21 cm

b. 441 cm2

c. 2 cents each
7. a. 20.16L b. $316.51
8. a. Length = 1.5 m

Height = 2.5m
b. 3.75m2

c. 9.75L
d. $124.80

9. a. Width = Length = 0.26m
b. 0.0676m2

c. 1.2m2

d. 2.4L
e. $22.2

10. a. 6m, 2.5m b. 15m2

c. 1500 bricks d. $1125

11. a. 12.75m, 1.125m b. 14.34m2

c. 249 bricks d. $410.85
12. a. Length = 2.4m b. Width = 1.2m

c. Perimeter = 12m d. Area = 63m2

13. a. 3221 bricks b. $6280.95
14. a. Length = 64 cm

Width = 40 cm
b. 0.256m2

c. $0.55
15. Radius = 18 cm

Circumference = 113.10 cm
Area = 1017.88 cm2

Exercise 5.4 Creating scale drawings
1. C

2.
Length = 17 cm
Width = 12 cm

3. a. Width = 5 cm, height = 8 cm, depth = 0.3 cm
b. Actual measurements.
c. Perpendicular to the measurement shown.
d. Φ The Greek letter phi

4. a. Height = 7.2 cm
b. 5.6 cm, 2.8 cm
c. Height = 3.6 cm

5. a.

Plan view

Front view Side view
b.

1000

2500

750

2500

1000

750

6.

Plan view

5.3 cm

2.7 cm

5.3 cm

0.9 cm

Front view

2.7 cm

Side view

0.9 cm

7. a. 3.4 cm b. 6 cm, 5 cm c. 0.7 cm
8.

4.6 cm

3.05 cm
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9. A
10.

3500

2500

11.

1400

1800

12. a.
6100

6100

b.
4300

2100

c.

430

497

d. ϕ7600

13. ϕ280

14. ϕ360

15. 20 cm
16. Sample responses can be found in the Worked Solutions in

the online resources.

5.5 Review: exam practice
1. 1 : 2 000 000
2. B

3. a. 1 : 70 000,
1

70 000
b. 1 : 800,

1

800
4. 1 : 60 00 000
5. a. 18 m, 12 m

b. 60 m
6. 31.5 cm
7. B
8. B
9. a. 6927 bricks b. $14 893.05

10. C
11. C

12.
Length = 1.5 cm
Width = 0.5 cm

13. a. 3 m b. 1.04 cm
14. a. Length = 8.5 m

Width = 2.4 m
b. 20.4 m2

c. 48.96 L
d. $820.08

15. a. Length = Width = 20 cm
b. 400 cm2

c. 2 cents each
16. a. 25 m, 6.25 m b. 156.25 m2

c. 15 625 bricks d. $10 156.25
17. a. 10.5 m, 0.75 m b. 7.875 m2

c. 126 bricks d. $233.10
18. a. Length = 4.5 m

Width = 4.25 m
b. 1.5 m
c. Length = 2.5 m

Width = 2.5 m
Perimeter = 10 m

d. Length = 11.25 m
Width = 8.75 m
Area = 98.44 m2

19. Radius = 375 cm
Area = 441 786 cm2

20. a. 3 : 4
b. x = 8 mm, y = 28 mm, z = 68 mm
c. x = 10 mm, y = 35 mm, z = 85 mm
d.

320

x = 10

y = 35

z = 85
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