
















8 Scale drawing

G4Scale drawing

You need to be able to measure both lengths and angles 

accurately. Check your skills by measuring the lengths and 

angles below.

A

 

x

4.8 cm ± 0.1 cm

   

B

 

x

58° ± 1°   

C

 

x

150°  

D

 

x

324°

Th e key to understanding a scale drawing is to clearly 

understand the scale being used.

Measure acute 
angle and 
subtract from 
360o

E
X

A
M

P
LE Suppose in a scale drawing 1 cm represents 4 km.

a What distance would 3.6 cm represent?

b What length on the scale drawing would represent 

18 km?

a 3.6 cm = 3.6 ´ 4 = 14.4 km

b 18 km = 18 ¸ 4 = 4.5 cm

E
X

A
M

P
LE John hits a golf ball from the tee to A, then to B 

and then to C.

How far in total has he hit the ball? How much further 

does he need to hit it to get it in the hole?

A

Tee
HoleB

C

Map scale 1cm = 30 m

TEE  A ~ 3.4 cm = 3.4 ´  30 = 102 m

A  B ~ 2.3 cm = 2.3 ´  30 = 69 m

B  C ~ 5.3 cm = 5.3 ´  30 = 159 m

Th erefore he has hit the ball 

102 + 69 + 159 = 330 m

Th e distance from C to the hole is approximately: 

2.2 cm = 2.2 ´  30 = 66 m
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Scale drawing

Exercise G4
1 Measure the following angles and lengths as accurately as you can.

 

x

  

x

  

x
z

y

2 Produce a scale drawing of the following using a scale of 1 cm 

for 1 km. Find the direct distance from the starting point 

A to the fi nishing point D.

3 A farmer wants to make a scale drawing of the fi elds that 

make up his farm. He made this sketch.

  Make an accurate scale drawing of his fi elds using a scale 

of 1 cm to represent 20 m.

 55 m

35 m

15 m

35 m 15 m

15 m

85 m

 

4 Th is map of an island has a scale of 5 cm represents 8 km. 

Jocelyn has to drive from A to D then from D to C and then 

from C to B. If diesel costs £1.15 per litre and her van does 

36 km for every 4 litres of diesel how much does her 

journey cost?

7.2 km

4 km
6 km

130°
45°

A

B

C

D

A B

CD

E
X

A
M

P
L
E

Produce an accurate scale drawing of the following 

journey.

Direct distance from A to 

D = 8.9 cm = 8.9 km

Use a scale of 1 cm = 1 km

What is the direct distance 

from A to D?

3 kmA

D

135°

B

4 km 60°

C

7 km



10 Maps and bearings

G5Maps and bearings

Th is diagram shows the key points of the compass.

N

S
SW SE

E

EN

W

NW

Th e key word in a bearing statement is from. Th e bearing of B 

from A tells you that the north line is drawn at A while the bearing 

of A from B tells you that the north line has to be drawn at B. 

Here are some examples of bearings. You should check them 

by measuring the bearings yourself.

N

A
70°

O     

N

A

110°

O

    

NA

337°

O

E
X

A
M

P
LE On what bearing are you travelling when you go

a North    b South    c South-West

a 000o       b 180o      c 225o

Bearings are always 3-digit numbers, for 
example 080o

E
X

A
M

P
LE If Suzi travels on a bearing of 315o for 8 km starting at 

her house, show on a scale drawing her position relative 

to her house. Use a scale of 1 cm for 2 km.

If you do a rough sketch fi rst this will help you get an 

idea of how much space you need for your drawing.

N
Suzi

315°

8 km
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Exercise G5
1 Using a protractor measure the bearing of B from A in these diagrams.

 

A

N

B      A

N

B

     

A

N

B

2 Which compass directions correspond to the following bearings?

a 270o b 045o c 315o

3 A ship sails on a bearing of 200o for 20 km until it reaches its destination.

a Construct a scale drawing to show its journey.

b If the ship returns on the same route on what bearing does it travel?

E
X

A
M

P
L
E

On this map the scale is 1 cm = 10 km

a Which beach is on a bearing of about 230° from 

the airport?

b Find the bearing and distance of the village from 

Six Hill.

a Red Beach

b Th e bearing is 035o

Th e distance is 1.5 × 10 = 15 km

N

Airport

Rover beach

Six hill

Village

Red beach

230°

1.5 cm

N

35°

E
X

A
M

P
LE Using a scale of 1 cm for 1 km make a scale drawing of 

the following journey. 

Susanne walks 7 km from X to Y on a bearing of 130o. 

She then walks 6 km from Y to Z on a bearing of 210o. 

She then walks directly from Z back to X. How far has 

she walked in total and on what bearing does she travel 

to get from Z to X?

Do a rough sketch fi rst to get an idea of how the 

journey looks, then do an accurate scale drawing.

Bearing is approximately 360 − 12 = 348o  and distance 

is 5 cm = 5 km

N

N
x

y

Z

N



4 a  Describe the journey which begins at A and fi nishes at C by 

fi nding the distance travelled and the bearings of B from A 

and C from B. 

b By scale drawing fi nd the distance of C from A and the direct 

distance of C from A.

N

9 km 6 km

B

C

A

N

35°

115°

5 a  Mike was out walking when he sprained his ankle and had 

to call for help. He was able to say that the village was on a 

bearing of 050o and that Six Hill was on a bearing of 135o. 

Using the diagram in the third example above, locate Mike. 

b What is Mike’s bearing from the airport?

Overmatter exercise G5





12  Pythagoras’ theorem

G6 Pythagoras’ theorem

Pythagoras’ theorem describes the relationship between the 

lengths of the sides of a right-angled triangle.

a2 + b2 = c2 or c2 = a2 + b2

a c

b

(short side)2 + (short side)2 = (hypotenuse)2

Pythagoras allows you to fi nd one side of a right-angled triangle 

if you know the other two sides. 

The longest side of a right-angled triangle is 
called the hypotenuse.

E
X

A
M

P
L
E

Find the length x in these triangles. Give your answers to 3 sf.

a 

8 x

9

 b 

15
x

11

Th e missing side is the hypotenuse Th is time a shorter side is missing.

 x2 = 92 + 82 152 = x2 + 112

 = 81 + 64 x2 = 152 − 112

 = 145 = 225 − 121

 x = 145 = 12.0 cm (3 sf ) = 104

  x = 104  = 10.2 cm (3 sf )

Do not round until the fi nal 
answer. 
Write units in your fi nal 
answer.

When you have to fi nd one 
of the shorter sides you 
have to do a subtraction.

E
X

A
M

P
LE a A helicopter fl ies 24 km west and then  b Find the length of the diagonal of 

asquare of side length 12 mm. Give 

your answer to 3 signifi cant fi gures.

   18 km north. How far is the helicopter f 

rom its starting position? 

 Draw a sketch and identify which side is missing. Draw the square and label the diagonal x.

 

18 km

24 km

 

12 mm

12 mm

12 mm

12 mm

x

x

  x2 = 242 + 182 = 900

  x = 900  =30.0 km (3 sf )

  x2 = 122 + 122 = 288

  x = 288 =17.0 mm (3 sf )
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 Pythagoras’ theorem

Two well-known right-angled triangles 

are the 3, 4, 5 triangle and the 5, 12, 13 

triangle. Any enlargements of these 

triangles will also be right-angled, for 

example 6, 8, 10 or 15, 36, 39 etc.

Exercise G6
1 Find the missing sides in these triangles (give your answers to 3 sf ). 

 3 m

3 m
a

  6.2 m

11 mb

  

10 m

7 m c

  5.3 m

19.1 m d

2 Janet puts some wire fencing around this triangular 

garden. She uses 5 m for the shorter side and 12 m for 

the longest side. What is the total length of wire 

that she uses? 

3 Mark walks 400 m east and then 250 m south. How far is Mark 

from his starting point?

4 A and B have coordinates (1, 1) and (5, 4) respectively. 

a What is the length of AC?

b What is the length of BC?

c Calculate the length of AB. 

5 Find the length x in this diagram.

 

x

3

13

12

6 A sail has the shape shown in the diagram. Reinforcing tape 

is put around its edges. 

a Assuming the sail is approximately a right-angled triangle 

how much tape is needed in total?

b If the tape costs 87 pence per metre what will be the 

cost (answer in £ p). 

7 Do you think 7 cm, 17 cm, and 15 cm could be the lengths 

of the sides of a right-angled triangle? Explain your answer carefully.

3 5

4

5
13

12

x

A

0

C

y
B (5,4)

 (1,1)

OCR

5.8 m

2.8 m




