
SINE AND COSINE RULES
To calculate the length of a side in a right-angled triangle, we can use Pythagoras’ theorem or 
trigonometry. To calculate the size of an angle in a right-angled triangle, we can use trigonometry. 
If the triangle is not right-angled, we need to use the sine rule or the cosine rule.

Check that you can:

• find the length of a side in a right-angled triangle
• find the size of an angle in a right-angled triangle
• substitute into a formula
• change the subject of a formula.

REMEMBER! This formula is written to calculate 
the length a, but it is important to realise 
that the formula could be adapted in order to 
calculate any one of the sides.

The sine rule

The sine rule states that:

𝑎
=

𝑏
=

𝑐
sin 𝐴 sin 𝐵 sin 𝐶

To find the length of a side, we need to know 
the size of the opposite angle and the length of 
another side and the size of its opposite angle.

The cosine rule

The cosine rule states that:

𝑎2 = 𝑏2 + 𝑐2 −2𝑏𝑐 cos 𝐴

To find the length a, we need to know the length 
of the other two sides of the triangle, b and c, 
and the angle opposite the side we are trying to 
find, angle A.

Example: Calculate the length of the side 𝑀𝑁 in 
the triangle below.

l
=

m
=

n
sin L sin M sin N

𝑀𝑁
=

6∙2
sin 82° sin 58°

𝑀𝑁
=

6∙2
× sin 82°

sin 82° sin 58°

          𝑀𝑁 = 7∙2 cm correct to 1 d.p. 

Example: Calculate the length of MN in the 
triangle below. 

𝑎2 = 𝑏2 + 𝑐2 −2𝑏𝑐 cos 𝐴

𝑙2 = 𝑚2 + 𝑛2 −2𝑚𝑛 cos 𝐿

𝑀𝑁2 = 6∙22 + 5∙42 −2 × 6∙2 × 5∙4 × cos 82°

𝑀𝑁2 = 58∙280 …

𝑀𝑁 = √58∙280 …

𝑀𝑁 =7∙6 cm correct to 1 d.p.

Calculating the length of a side

The sine rule

The sine rule states that:

sin 𝐴
=

sin 𝐵
=

sin 𝐶
𝑎 𝑏 𝑐

To find the size of an angle, we need to know the length 
of the opposite side, and the size of another angle and 
the length of its opposite side.

The cosine rule

The cosine rule states that:

cos A = 
b2 + c2 − a2

2bc

To find the size of any angle, we need to know the 
length of the three sides of the triangle.

Example: Calculate the size of 𝐹Ĝ𝐻 in the triangle below.

sin F = sin G = sin H
f g h

sin G = sin 115°
5∙9 8∙3

   sin G =
sin 115°

× 5∙9
8∙3

G = sin −1 ( sin 115°
× 5∙9 )8∙3

         G =  40∙1 to 1 d.p. 

Example: Calculate the size of 𝐹Ĝ𝐻 in the triangle 
below.

cos G =
f 2+ ℎ2  − g2 

2fℎ  

cos G =
3∙52 + 8∙32  − 5∙92

2 × 3∙5 × 8∙3

  cos G = 0∙797…

        G = cos−1 0∙797…

        G = 37∙1° 

Calculating the size of an angle


