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Law of cosines

C

A B

b

c

a

a is the length of the side 
opposite angle A.

b is the length of the side 
opposite angle B.

c is the length of the side 
opposite angle C.

Here is a triangle ABC.

The law of cosines:

a2 = b2 + c2 – 2bc cos A or cos A = b2 + c2 – a2

2bc
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Deriving the law of cosines (1)

C

A B

b

c

a

If a line segment, h, is drawn perpendicular from AB to C, the triangle can
be divided into two right triangles, △ACD and △BDC.

If the length AD is called x,

h

D c – xx

then the length BD is equal to c – x.

Use the Pythagorean Theorem to derive the law of cosines.

By definition, the length AB is equal to c.
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Deriving the law of cosines (2)

C

A B

b a

D

h

b2 = x2 + h2

c – xx

a2 = (c – x)2 + h2

a2 = c2 – 2cx + x2 + h2

Considering the two triangles, △ACD and △BDC, separately:

h

C

D

substitute x2 + h2 for b2:

a2 = c2 – 2cb cosA + b2

a2 = b2 + c2 – 2bc cosA

a2 = c2 – 2cx + b2

apply the pythagorean theorem to both triangles:

distribute:

substitute x for b cosA 
(because cosA =    ):

rearrange:
b
x


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When to use the law of cosines

The law of cosines is particularly useful for non-right 
triangles. It can be used:

When should the law of cosines be used?

If we do not have this information,
we must use a different method
or a different law.

● to find the measure of any one of the angles in the triangle 
if the lengths of all three sides are known.

● to find the length of one side in a triangle
if the length of the other two sides and
the measure of the angle between
them is known

?

?
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Finding lengths

Find the length of side a.
B

C A
b = 7cm

c = 4cm

48°

a

a2 = 72 + 42 – 2(7 × 4)cos 48°

a2 = 27.53 (to the nearest
hundredth)

a = 5.25cm (to the nearest
hundredth)

a2 = b2 + c2 – 2bc cosA

substitute for the given values:

write the law of cosines:

evaluate:

take the square root of both 
sides of the equal sign:
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write the law of cosines:

6cm

B

C

Finding angles

Find the measure of the angle at A.

4cm

8cm

A

cosA = b2 + c2 – a2

2bc

cosA =
42 + 62 – 82

2(4 × 6)

cosA = –0.25

A = cos–1 (–0.25)

A = 104.48° (nearest
hundredth)

substitute for the
given values:

evaluate:

find the inverse cosine of
both sides of the equal sign:

evaluate:
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Question practice
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