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B2Symbols

Pythagoras’ theorem

G5Pythagoras’ theorem

Pythagoras’ theorem describes the relationship between the 

lengths of the sides of a right-angled triangle.

a2 + b2 = c2 or c2 = a2 + b2

(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. 

a c

b

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

5 = (6 – 1)

3 = (4 – 1)
A(1,1)

(4,6) B
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a Find the distance between the points with 

coordinates A(1, 1) and B(4, 6).

Construct a right-angled triangle with A and B

as the end-points of its hypotenuse.

AB2 = 52 + 32 = 34

AB = 34  = 5.83 units

b Calculate the length of the longest ruler that could be 

placed inside a box with dimensions 10 m × 6 m × 4 m.

  First consider the base ABCD and calculate the 

length of the diagonal AC.

AC 2 = 102 + 62

AC = 136  
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A B
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GH
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FE

Write ‘units’ since you are not told what the 
units of measurement are.

Leave your answer in this form or keep 
the full calculator answer saved to avoid 
rounding errors.

E
X

A
M

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

a

 

60°

a

12.1  

b

 

b

14

9

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

 x2 = 92 + 82 x2 = 152 − 112

  = 81 + 64  = 225 − 121

 = 145 = 104

 x = 145  = 12.0 cm (3 sf ) x = 104  = 10.2 cm (3 sf )

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

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

Exercise G5
1 Find the missing sides in these triangles.

 3 m

3 m
a

  6.2 m

11 mb

  

10 m

7 m c

  5.3 m

19.1 m d

2 Find the length of the diagonal of a square of side 10 m. 

3 Find the length of logest straight line that can be drawn on a piece of A5 paper 

which measures 5.8 inches × 8.3 inches.

4 Mark walks 400 m east and then 250 m south. 

How far is Mark from his starting point?

5 a  Find the shortest distance between the points with 

coordinates (0, 5) and (−7, 0).

 b  Find a general formula for the distance between two 

points ( p, q) and (r, t).

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

a right-angled triangle?Explain your answer carefully.

7 Th e diagonal of a square is 12 m. Find its area.

E
X

A
M

P
L
E

Next consider the triangle ACG and calculate the 

hypotenuse AG.

AG2= ( 136)2 + 42 = 136 + 16 = 152

Hence AG = 152 = 12.3 m 

10

6A B

CD
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A C

G

√136

You can now round your 
fi nal answer.

Label the side of the square x.

Draw a sketch.

G5



Overmatter exercise G5

8 Find the length x and y in this diagram.

 

3

7

2

x

y

9 Find the length a in this diagram.

 

15
a

2a

10 What is the longest pole that can be placed insided a cube with side of length 15 m ?

 

15

Do not round your answer until the 
last answer has been calculated.
See example above.
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G6Core trigonometry

Trigonometry enables you to solve problems 

associated with right-angled triangles. 

opposite
hypotenuse

adjacent

x

Learn these defi nitions.

OPPOSITE

HYPOTENUSE

ADJACENT

HYPOTENUSE

OPPOSITE

ADJACENT X

O

Sin =
PPPOSITE

HYPOTENUSE X

ADJACENT

HYPOTENUSE

X

OPPOSITE

ADJA

Cos =

Tan = CCENT

opposite

hypotenuse
adjacent

x

oppositehypotenuse

adjacent

x

Notice that the hypotenuse is always the side opposite the 

right angle but the opposite and adjacent sides change position 

according to the angle you are using in your calculation.

One way to remember these defi nitions is by the mnemonic: SOHCAHTOA

O
H

Sin = 
O
H

H

A

Cos = 
A
H

O

A

Tan = 
O
A

You can fi nd the values of sine, cosine and tangent of an angle 

on your calculator. 

Make sure the calculator is set to degree mode. X
12.1
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G6Core trigonometry
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Find the sides and angles marked with letters in these diagrams.

a Th e side labelled a is the adjacent.

 Th e side you know is the hypotenuse. 

 So you use cosine to solve this problem.

 Cos 60° = 
a

12.1
b a = 12.1 cos 60° = 6.05 cm (3 sf ) 

19
14

[tan ](9÷14)

In this triangle you know the opposite and adjacent sides.

So you can use tangent to solve this problem.

tan 9
14
b

b = [tan–1] (9 ¸ 14) = 32.7°
(to fi nd a missing angle you need to use shift-tan)

(round your answer at the fi nal stage of the calculation)

c Th e side you know is the opposite.

Side c is the hypotenuse,

so you use sine to solve this problem.

sin58 = 9

sin58
9 58 sf

c
c

c

=
= ÷ =

9
10 6 3. ( )

1

9sin58 = sin58 = 9÷sin 58 =10.6(3 . .)Y
2.3sin = = sin [(2.3÷9)]=14.89

S F

60°

a

12.1

b

14

9

c

58°

9

E
X

A
M

P
LE A plane taking off  from Gatwick gains an altitude of 

2.3 km after travelling 9 km. 

At what angle is the plane climbing? 

You know the opposite and the hypotenuse 

so use sine to solve the problem.

= 2.3
9sinθ

1= sin [(2.3÷9)]=14.8θ

G i

2.3 km
9 km
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G6Core trigonometry

Exercise G6
1.  Find the lengths and angles marked with letters in these diagrams (all lengths are cm).

 

a
62° 12

 

b

72°

4.3  

c

4

7

 

d
19

11
 

c

28°

12.1

E
X
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M
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L
E

A ship travels due east from X to B, a distance of 78 km. 

It then travels due south to C which is 47 km from B. 

What is the bearing of C from X?

Th e side you know are the opposite and the adjacent so 

use tan.

Tan = 78
47

C

C = −tan 1 78
47

= 58.9°

Τhe bearing of C from X = 360° − 58.9° = 301° (3  sf)

B

C

X 78 km

47 km
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2 Find the missing angle in this isosceles triangle.

 

x

10

1313

3 A drainage pipe is laid along the diagonal of a rectangular fi eld of width 

40 m and length 65 m.

What is the angle between the shorter side of 

the fi eld and the pipe?

4 From the top of a 30 m cliff  the angle of depression 

to a small boat is 28°.

How far from the foot of the cliff  is the boat?

5 A yacht sails from Dingle on a bearing of 255°. By the end 

of the day it has travelled 42 km.

How far west of Dingle is the yacht at the end of the day?
N

Dingle

255°42 km

6 Seema stood 5 m from the foot of a tree. She measured the 

angle of elevation of the top of the tree as 57° and the angle 

of depression of the base of the tree as 22°.

 a Find the height TH.

 b Find the height of the tree.

 c How tall is Seema approximately?

28°

30 m

22°

57°

5 m




