
NC Math III  Proofs with Points of Concurrency  Name __________________________________ 

 

1. Given: O is the circumcenter of ∆XYZ 
Prove: 𝑂𝑍̅̅ ̅̅ ≅ 𝑂𝑋̅̅ ̅̅ ≅ 𝑂𝑌̅̅ ̅̅  
 
 

 
 
 
 
 
 
 
 
 
 
 

 

2. Given: P is the incenter of ∆ABC 
Prove: 𝑃𝑍̅̅̅̅ ≅ 𝑃𝑋̅̅ ̅̅ ≅ 𝑃𝑌̅̅̅̅  
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3. Given: O is the centroid of ∆ABC 

Prove: 𝑚𝑂𝐶̅̅ ̅̅ = 2(𝑚𝑂𝐹̅̅ ̅̅ ),  𝑚𝑂𝐵̅̅ ̅̅ = 2(𝑚𝑂𝐸)̅̅ ̅̅ ̅ and 
𝑚𝑂𝐴̅̅ ̅̅ = 2(𝑚𝑂𝐷̅̅ ̅̅ ) 
 

 

 
Statements Reasons 

1. O is the centroid of ∆ABC 
 

1. Given 
 
 

2. E is the midpoint of 𝐴𝐶̅̅ ̅̅  and F is the midpoint of 𝐴𝐵̅̅ ̅̅  2.  
 
 

3. 𝐸𝐹̅̅ ̅̅  is a midsegment of ∆ABC 3. Definition of Midsegment 
 
 

4. 𝐸𝐹̅̅ ̅̅ ∥ 𝐵𝐶̅̅ ̅̅  and 𝑚𝐵𝐶̅̅ ̅̅ = 2(𝑚𝐸𝐹̅̅ ̅̅ ) 4. Triangle Midsegment Theorem 
 
 

5. ∠𝐹𝐸𝐵 ≅ ∠𝐸𝐵𝐶 and ∠𝐸𝐹𝐶 ≅ ∠𝐹𝐶𝐵 5.  
 
 

6. ∆𝐹𝑂𝐸~∆𝐵𝑂𝐶 6. AA Similarity 
 
 

7. 
𝐵𝐶

𝐸𝐹
=

𝑂𝐶

𝑂𝐹
=

𝑂𝐵

𝑂𝐸
 7. Definition of Similar Triangles 

 
 

8. 𝑚𝑂𝐵̅̅ ̅̅ = 2(𝑚𝑂𝐸̅̅ ̅̅ ), 𝑂𝐶̅̅ ̅̅ = 2(𝑚𝑂𝐹̅̅ ̅̅ )  
 

8.  
 
 

9. D is the midpoint of 𝐵𝐶̅̅ ̅̅  
 

9.  
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