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3.3  Proving and Applying the Cosine Law 

 
The Sine Law may not be able to help us solve for missing sides and/or angles in a triangle. 
Recall that the Sine Law can be used when we are dealing with two sides and two angles, 
one of which is unknown. In other words you need a complete ratio of side and the angle 
plus the side or angle opposite the side or angle you are trying to find.  
 
Sometimes we may be given a situation in which we are dealing with three sides and one 
angle - one of which is unknown. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The cosine law describes the relationship between the cosine of an angle and the lengths of 

the three sides of any angle. Lets take a look at how this formula was developed: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The Cosine Law 

For any triangle, ∆ABC, where 𝑎, 𝑏, and 𝑐 are the lengths of the sides opposite ∠A, ∠B and 

∠C, respectively. Then  

 

𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 ∙ cosA 

 

𝑏2 = 𝑎2 + 𝑐2 − 2𝑎𝑐 ∙ cosB 

 

𝑐2 = 𝑎2 + 𝑏2 − 2𝑎𝑏 ∙ cosC 

 

 

Example 1 

Determine the measure of 𝑥. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example 2 

Determine the measure of 𝑥. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 3 

Determine the measure of 𝑥. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example 4 

A three-pointed star is made up of an equilateral triangle and three congruent isosceles 
triangles. Determine the length of each side of the equilateral triangle in this three-pointed 
star. Round the length to the nearest centimetre. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



We can also use the Cosine Law to solve for missing angles. We can use the formula as is, 

but it’s better to rearrange the formula and isolate the angle. 

 

𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 ∙ cosA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



For any triangle, ∆ABC, where 𝑎, 𝑏, and 𝑐 are the lengths of the sides opposite ∠A, ∠B and 

∠C, respectively. Then  

 

cosA =
𝑏2 + 𝑐2 − 𝑎2

2𝑏𝑐
 

 

cosB =
𝑎2 + 𝑐2 − 𝑏2

2𝑎𝑐
 

 

cosC =
𝑎2 + 𝑏2 − 𝑐2

2𝑎𝑏
 

 

 

 

Example 5 

Determine the value of θ to the nearest degree. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example 6 

Determine the value of θ to the nearest degree. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Common Mistakes 

When working with the cosine law, students sometimes incorrectly apply the order of 

operations. When asked to simplify 𝑎2 = 365 − 360cos70o, for example, they often write 

𝑎2 = 5cos70o. To avoid this error, teachers should emphasize that multiplication is to be 

completed before subtraction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example 7 

The diagram at the right shows the plan for a roof, with support beam 𝐷𝐸̅̅ ̅̅  parallel to 𝐴𝐵̅̅ ̅̅ . 
The local building code requires the angle formed at the peak of a roof to fall within a range 
of 70° to 80° so that snow and ice will not build up. Will this plan pass the local building 
code? 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
Textbook Questions: page: 150 - 153; # 1, 2, 3, 4, 5, 6, 7, 9,13, 15  


