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Proofs to Classifying Triangles (continued) 

 

 

Exterior Angle Theorem 

 

The measure of an exterior angle is a triangle is equal to the sum of the  

measures of the two nonadjacent interior angles.  

 

 

 

 

PROOF: Given: ∆𝐴𝐵𝐶 with exterior angle at ∠𝐶 (called ∠1) 

    Prove: 𝑚∠𝐴 +𝑚∠𝐵 = 𝑚∠1 

 

Statements Reasons 

𝑚∠𝐴 +𝑚∠𝐵 +𝑚∠𝐵𝐶𝐴 = 180° Triangle Sum Theorem 

𝑚∠𝐵𝐶𝐴 +𝑚∠1 = 180° Linear Pair Postulate 

𝑚∠𝐴 +𝑚∠𝐵 +𝑚∠𝐵𝐶𝐴 = 𝑚∠𝐵𝐶𝐴 +𝑚∠1 Transitive Prop. = 

𝑚∠𝐴 +𝑚∠𝐵 = 𝑚∠1 Subtraction Prop. = 

 

 

 

 

 

 

 

 

Corollary to the Triangle Sum Theorem 
 

The acute angles of a right triangle are complementary. 

 

 

 

 

PROOF: Given: right ∆𝐴𝐵𝐶 with right angle at ∠𝐶 

    Prove: ∠𝐴 and ∠𝐵 are complementary 

 

Statements Reasons 

𝑚∠𝐴 +𝑚∠𝐵 +𝑚∠𝐶 = 180° Triangle Sum Theorem 

𝑚∠𝐶 = 90° Definition of a right angle 

𝑚∠𝐴 +𝑚∠𝐵 + 90° = 180° Substitution Prop. = 

𝑚∠𝐴 +𝑚∠𝐵 = 90° Subtraction Prop. = 

∠𝐴 and ∠𝐵 are complementary Definition of complementary angles 

 

 

 

 

 

 

 

 

 

 



 

Third Angles Theorem 
 

If two angles of one triangle are congruent to two angles of  

another triangle, then the third angles are also congruent.  

 

 

 

 

PROOF: Given: ∠𝐴 ≅ ∠𝐷 and ∠𝐵 ≅ ∠𝐸 

    Prove: ∠𝐶 ≅ ∠𝐹 

 

Statements Reasons 

𝑚∠𝐴 +𝑚∠𝐵 +𝑚∠𝐶 = 180° 
𝑚∠𝐷 +𝑚∠𝐸 +𝑚∠𝐹 = 180° 

Triangle Sum Theorem 

∠𝐴 ≅ ∠𝐷 

∠𝐵 ≅ ∠𝐸 
Given 

𝑚∠𝐴 = 𝑚∠𝐷 

𝑚∠𝐵 = 𝑚∠𝐸 
≅ angles are = 

𝑚∠𝐴 +𝑚∠𝐵 +𝑚∠𝐶 = 𝑚∠𝐷 +𝑚∠𝐸 +𝑚∠𝐹 Transitive Prop. = 

𝑚∠𝐷 +𝑚∠𝐸 +𝑚∠𝐶 = 𝑚∠𝐷 +𝑚∠𝐸 +𝑚∠𝐹 Substitution Prop. = 

𝑚∠𝐸 +𝑚∠𝐶 = 𝑚∠𝐸 +𝑚∠𝐹 Subtraction Prop. = 

𝑚∠𝐶 = 𝑚∠𝐹 Subtraction Prop. = 

∠𝐶 ≅ ∠𝐹 = angles are ≅ 

 


