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L7 – Cosine Law                     Unit 3 
MPM2D 
Jensen 
 
When solving for sides and angles in triangles, there are 4 main tools that can be used. Pythagorean theorem 
and SOHCAHTOA can only be used with __________________. Sine Law and Cosine Law can be used with 
________________________________________________. In this lesson we will focus on the Cosine Law.  
 

Rule When to Use It 
Pythagorean Theorem 
 

𝑎! + 𝑏! = 𝑐! 
 

Right Triangle 
Know: 2 sides 
Want: 3rd side 

SOHCAHTOA 

𝑆
𝑂
𝐻𝐶

𝐴
𝐻𝑇

𝑂
𝑎  

Right Triangle 
Know: 2 sides 
Want: Angle  
(use inverse ratio) 

Right Triangle 
Know: 1 side, 1 angle 
Want: Side 
 

Sine Law 
 

𝑎
sin𝐴 =

𝑏
sin𝐵 =

𝑐
sin 𝐶 

 

Oblique Triangle (no right angle) 
Know: 2 sides and opposite angle 
Want: Angle 

Oblique Triangle (no right angle) 
Know: 1 side and all angles 
Want: Side 

Cosine Law 
 

𝑎! = 𝑏! + 𝑐! − 2𝑏𝑐(cos𝐴) 
 

cos𝐴 =
𝑎! − 𝑏! − 𝑐!

−2𝑏𝑐  

 

Oblique Triangle 
Know: 2 sides and contained angle 
Want: 3rd side 
(use top formula) 

Oblique Triangle 
Know: All 3 sides 
Want: Angle 
(use bottom formula) 

 
Section 1: Proof 
 
Cosine law can be developed as follows 
 
In ∆𝐴𝐵𝐶, draw CD perpendicular to AB. CD is the altitude, ℎ, of ∆𝐴𝐵𝐶.  
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18 cm21 cm 610

 
 
 
 
 
 
 
 
 
 
 
 
Section 2: Finding Sides 
 
Cosine Law can be used to solve for a side length when you know 2 sides and the angle contained by those 2 
sides. 
 

 
 
 
 
 
 
 
Example 1: Find the measure of the indicated side 
 
a) Find the length of side ′𝑎′  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: sides 𝑏 and 𝑐 are 
interchangeable. It just matters that 
they are the two known sides and angle 
A is contained by the two sides.  

Cosine Law:  
 
the relationship between two sides and their contained angle in any acute ∆𝐴𝐵𝐶 is… 
 
 
 
the relationship between the sides and one of their opposite angles in any acute ∆𝐴𝐵𝐶 is… 
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P
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M 4.9 cm
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550

A

CB

10 cm 9 cm 

8 cm 

b)          c)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Section 3: Finding Angles 
 
Note: The rearranged version of Cosine Law can be used to solve for an angle if you know all 3 sides of a 
triangle.  
 
 

 
 
 
 
Example 2: Solve for the indicated angle 
 
a) Find the measure of angle A  
 
 
 
 
 
 
 
 
 
 
 
 

Note: Notice in this formula that the 
side opposite from the angle you are 
finding comes first in the numerator. 
The order of the other 2 known sides 
does not matter.   

















































A

CB

10 cm 

13 cm 

12 cm 

N M

K

16 cm 

13 cm 

14 cm 

10 km

15 km

16.5 km

b) Find the measure of angle B    c) Find the measure of angle K 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
d) Find the measure of angle 𝜃  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 3: In acute ∆𝐷𝐸𝐹, 𝑑 = 4.9	𝑐𝑚, 𝑓 = 6.2	𝑐𝑚, and ∠𝐸 = 64°. Solve ∆𝐷𝐸𝐹.  






















































































