
Unit 3: Trigonometry  Trig Identity: June 23 

Trig Identity Proof 
Pythagorean Identities 

 
• 𝑐𝑜𝑠2𝑥 + 𝑠𝑖𝑛2𝑥 = 1 
• 𝑡𝑎𝑛2𝑥 + 1 = 𝑠𝑒𝑐2𝑥 
• 𝑐𝑜𝑡2𝑥 + 1 = 𝑐𝑠𝑐2𝑥 

 
Proof: 
Derived from coordinates on a unit circle: 

 
Step 1: 
Show that 𝑥 = cos 𝜃, 𝑦 = sin 𝜃: 
 
 
 
 
 
 
Step 2: 
Substitute into the equation based on Pythagorean Theorem (𝑥2 + 𝑦2 = 1): 
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Unit 3: Trigonometry  Trig Identity: June 23 
Sum of Angles  
 

• sin(𝐴 + 𝐵) = sin 𝐴 cos 𝐵 + sin 𝐵 cos 𝐴 
• cos(𝐴 + 𝐵) = cos 𝐴 cos 𝐵 − sin 𝐴 sin 𝐵 

 
Proof: 
Derived from a compound of triangles: 

 
Step 3: 
Find the sides opposite and adjacent to ∠𝐵 based on cos 𝐴: 
 
Based on the previous example, we can generalize the relationship into: 

 
 
 
 
 
 
 
 

Step 4: 
Find the angle equal to ∠𝐵 based on similar triangle: 
 
 
 
Step 5: 
Use the same method as step 3 to find the opposite and adjacent sides of sin 𝐴: 
 
 
Step 6: Conclusion 
 
 

Step 1: 
Identify the triangles we need to use: 
 
 
Step 2: 
Find the sides opposite and adjacent to ∠𝐴 + 𝐵 𝑎𝑛𝑑 ∠𝐴: 
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Double Angle 
 

• sin(2𝐴) = 2 sin 𝐴 cos 𝐴 
• cos(2𝐴) = 𝑐𝑜𝑠2 𝐴 − 𝑠𝑖𝑛2𝐴 

 
Proof: 
Derived from the sum of angles identity by letting 𝐵 = 𝐴: 
 
 
 
 
 
 
 
Note that cos 2𝐴 = 1 − 2𝑠𝑖𝑛2 𝐴 = 2 𝑐𝑜𝑠2 𝐴 − 1 by using Pythagorean Identity: 
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