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CPCTC & CASTC Practice (Part 1) 
 
Today, we are taking a break from writing proofs in order to focus on solving problems involving CPCTC and CASTC. 
 

CPCTC 
CPCTC shows that all matching parts on a set of 
congruent triangles will be congruent. 
 

Example: 
If △ 𝐴𝐵𝐶 ≅△ 𝐷𝐸𝐹 , then (by CPCTC)  
 

∠𝐴 ≅ ∠𝐷 ∠𝐵 ≅ ∠𝐸 ∠𝐶 ≅ ∠𝐹 
and also: 

𝐵𝐶̅̅ ̅̅ ≅ 𝐸𝐹̅̅ ̅̅  𝐴𝐶̅̅ ̅̅ ≅ 𝐷𝐹̅̅ ̅̅  𝐴𝐵̅̅ ̅̅ ≅ 𝐷𝐸̅̅ ̅̅  
 

CASTC 
CASTC shows that all matching ANGLES on a set of 
similar triangles will be congruent. 
 

Example: 
If △ 𝐴𝐵𝐶~ △ 𝐷𝐸𝐹, then (by CASTC)  
 

∠𝐴 ≅ ∠𝐷 ∠𝐵 ≅ ∠𝐸 ∠𝐶 ≅ ∠𝐹 

 
We will start by identifying all matching parts on several triangle sets. 
1. If △ 𝐺𝐻𝐽 ≅△ 𝐾𝐿𝑀, then (CPCTC): 
 

∠   ≅ ∠    ∠   ≅ ∠    ∠   ≅ ∠    
and also: 

 

≅ 
   

≅ 
   

≅ 
 

 

2. If △ 𝑁𝑃𝑄~ △ 𝑅𝑆𝑇, then (CASTC): 
 

∠   ≅ ∠    ∠   ≅ ∠    ∠   ≅ ∠    
 

3. If △ 𝑉𝑊𝑌 ≅△ 𝐴𝐵𝑍, then (                ): 
 

∠   ≅ ∠    ∠   ≅ ∠    ∠   ≅ ∠    
and also: 

 

≅ 
   

≅ 
   

≅ 
 

 

4. If △ 𝐶𝐷𝐸 ≅△ 𝐹𝐺𝐻, then (                ): 
 

∠   ≅ ∠    ∠   ≅ ∠    ∠   ≅ ∠    
and also: 

 

≅ 
   

≅ 
   

≅ 
 

 

5. If △ 𝐽𝐾𝐿~ △ 𝑀𝑁𝑃, then (                ): 
 

6. If △ 𝑄𝑅𝑆 ≅△ 𝑇𝑉𝑊, then (                ): 
 

 
For each triangle set below, determine the measure of the requested angle. 
Example:  △ 𝑁𝑃𝑄~ △ 𝑅𝑆𝑇,  
𝑚∠𝑁 = 40° & 𝑚∠𝑆 = 80°.  
Determine 𝑚∠𝑇. 
 
I’m looking for an angle, so I need to 
know my angle pairs (CASTC): 
∠𝑁 ≅ ∠𝑅, ∠𝑃 ≅ ∠𝑆, & ∠𝑄 ≅ ∠𝑇 
 

I don’t know 𝑚∠Q, so I can’t use it to 
find 𝑚∠T yet, but I have information 
about the other two angle sets:  

𝑚∠𝑁 = 𝑚∠𝑅, 𝑚 ∠𝑃 = 𝑚∠𝑆 
40 = 𝑚∠𝑅, 𝑚 ∠𝑃 = 80 

 

I can use triangle sum.  I want T, so I’ll 
use triangle RST: 

𝑚∠𝑅 + 𝑚∠𝑆 + 𝑚∠𝑇 = 180 
40 + 80 + 𝑚∠𝑇 = 180 

120 + 𝑚∠𝑇 = 180 

𝑚∠𝑇 = 60°  

Example: △ 𝐴𝐷𝐸 ≅△ 𝐻𝐾𝐿,  
𝑚∠𝐴 = 50° & 𝑚∠𝐾 = 30°.  
Determine 𝑚∠𝐷. 
 
I’m looking for an angle, so I need to 
know my angle pairs (CPCTC): 
∠𝐴 ≅ ∠𝐻, ∠𝐷 ≅ ∠𝐾, & ∠𝐸 ≅ ∠𝐿 
 

I know K, so I can use it to find D: 
𝑚∠𝐷 = 𝑚∠𝐾 

𝑚∠𝐷 = 30°  
 

Example: △ 𝑀𝑃𝑆 ≅△ 𝑇𝑉𝑌, 𝑀𝑆 = 11 
& 𝑀𝑃 = 5.  Determine 𝑇𝑌. 
 
I’m looking for a side, so I need to 
know my side pairs (CPCTC).  If you 
have trouble figuring out which sides 
should be put together, write the first 
triangle name on top of the other 
triangle name to line them up. 
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𝑀𝑃̅̅̅̅̅ ≅ 𝑇𝑉̅̅ ̅̅ ,   𝑃𝑆̅̅̅̅ ≅ 𝑉𝑌̅̅ ̅̅ ,   &    𝑀𝑆̅̅ ̅̅ ≅ 𝑇𝑌̅̅̅̅  
 

I know MS, so I can use it to find TY: 
𝑀𝑆 = 𝑇𝑌 
11 = 𝑇𝑌 

𝑇𝑌 = 11  
 

7. △ 𝑆𝐺𝑉~ △ 𝑊𝑇𝐷, 𝑚∠𝑆 = 87° & 
𝑚∠𝐺 = 43°.  Determine 𝑚∠𝑇. 

8. △ 𝐽𝐷𝑄 ≅△ 𝑍𝐾𝐻, 𝐽𝐷 = 4 &  
𝐽𝑄 = 7.  Determine 𝑍𝐻. 

9. △ 𝑁𝑀𝑌 ≅△ 𝑃𝐵𝐸 , 𝑚∠𝑁 = 100° & 
𝑚∠𝐵 = 16°.  Determine 𝑚∠𝐸. 
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10. △ 𝐴𝑅𝐿 ≅△ 𝐷𝑍𝑁, 𝑚∠𝑅 = 32° & 
𝑚∠𝑁 = 46°.  Determine 𝑚∠𝐴. 

11. △ 𝑉𝑄𝑃~ △ 𝐵𝐿𝑀, 𝑚∠𝑉 = 55° & 
𝑚∠𝑄 = 35°.  Determine 𝑚∠𝐿. 

12. △ 𝑆𝐶𝐻 ≅△ 𝑊𝑅𝐸, 𝑊𝑅 = 7 &  
𝑅𝐸 = 2.  Determine 𝐶𝐻. 

13. △ 𝐹𝑇𝐴 ≅△ 𝐾𝑇𝐸, 𝑇𝐸 = 3 &  
𝐾𝐸 = 4.  Determine 𝑇𝐴. 

14. △ 𝐺𝑄𝑀 ≅△ 𝑆𝐵𝑁, 𝑚∠𝐺 = 15° & 
𝑚∠𝑀 = 35°.  Determine 𝑚∠𝑁. 

15. △ 𝑃𝐾𝐴~ △ 𝐶𝐻𝑈, 𝑚∠𝑃 = 86° & 
𝑚∠𝐻 = 31°.  Determine 𝑚∠𝐴. 

 
Example:  △ 𝑁𝑃𝑄 ≅△ 𝑅𝑆𝑇,  
𝑚∠𝑁 = (3𝑥 + 6)°,  
𝑚∠𝑄 = (5𝑥 − 4)° &  
𝑚∠𝑇 = (4𝑥 + 8)°.  Determine 𝑚∠𝑇. 
 
I’m looking for an angle, so I need to 
know my angle pairs (CASTC): 
∠𝑁 ≅ ∠𝑅, ∠𝑃 ≅ ∠𝑆, & ∠𝑄 ≅ ∠𝑇 
 

𝑚∠𝑄 = 𝑚∠𝑇 
5𝑥 − 4 = 4𝑥 + 8 

I can use properties of equality to 
solve for x: 

5𝑥 − 4 = 4𝑥 + 8 

𝑥 − 4 = 8 
𝑥 = 12 

 

Substitute to determine 𝑚∠𝑇: 
𝑚∠𝑇 = 4(12) + 8 

𝑚∠𝑇 = 56°  

16.  △ 𝐴𝐵𝐶 ≅△ 𝐷𝐸𝐹,  
𝑚∠𝐴 = (3𝑥 + 7)°, 𝑚∠𝐵 = (4𝑥)° &  
𝑚∠𝐷 = (6𝑥 − 14)°.  Determine 𝑚∠𝐷. 
 

17.  △ 𝐺𝐻𝐽~ △ 𝐾𝐿𝑀,  
𝑚∠𝐻 = (5𝑥 + 2)°, 𝑚∠𝐽 = (4𝑥 + 1)° 
& 𝑚∠𝐿 = (8𝑥 − 7)°.  Determine 𝑚∠𝐿. 
 

 
Triangle Proof Practice (Part 1) Answers 

1.  ∠𝐺 ≅ ∠𝐾, ∠𝐻 ≅ ∠𝐿, ∠𝐽 ≅ ∠𝑀 
𝐺𝐻̅̅ ̅̅ ≅ 𝐾𝐿̅̅ ̅̅ , 𝐻𝐽̅̅̅̅ ≅ 𝐿𝑀̅̅ ̅̅ ,  𝐺𝐽̅̅ ̅ ≅ 𝐾𝑀̅̅ ̅̅ ̅ 

2. ∠𝑁 ≅ ∠𝑅, ∠𝑃 ≅ ∠𝑆, ∠𝑄 ≅ ∠𝑇 
(NO SIDES‼!) 

3. CPCTC 
∠𝑉 ≅ ∠𝐴, ∠𝑊 ≅ ∠𝐵, ∠𝑌 ≅ ∠𝑍 
𝑉𝑊̅̅ ̅̅ ̅ ≅ 𝐴𝐵̅̅ ̅̅ , 𝑉𝑌̅̅ ̅̅ ≅ 𝐴𝑍̅̅ ̅̅ ,  𝑊𝑌̅̅ ̅̅ ̅ ≅ 𝐵𝑍̅̅ ̅̅  

4.  CPCTC 
∠𝐶 ≅ ∠𝐹, ∠𝐷 ≅ ∠𝐺, ∠𝐸 ≅ ∠𝐻 
𝐶𝐷̅̅ ̅̅ ≅ 𝐹𝐺̅̅ ̅̅ , 𝐷𝐸 ≅ 𝐺𝐻̅̅ ̅̅ ,  𝐶𝐸̅̅ ̅̅ ≅ 𝐹𝐻̅̅ ̅̅  

5. CASTC 
∠𝐽 ≅ ∠𝑀, ∠𝐾 ≅ ∠𝑁, ∠𝐿 ≅ ∠𝑃 
 

6. CPCTC 
∠𝑄 ≅ ∠𝑇, ∠𝑅 ≅ ∠𝑉, ∠𝑆 ≅ ∠𝑊 
𝑄𝑅̅̅ ̅̅ ≅ 𝑇𝑉̅̅ ̅̅ , 𝑅𝑆̅̅̅̅ ≅ 𝑉𝑊̅̅ ̅̅ ̅,  𝑄𝑆̅̅ ̅̅ ≅ 𝑇𝑊̅̅ ̅̅ ̅ 

7.  𝑚∠𝑇 = 43° 8. 𝑍𝐻 = 7 9. 𝑚∠𝐸 = 64° 
10. 𝑚∠𝐴 = 102° 11. 𝑚∠𝐿 = 38° 12. 𝐶𝐻 = 2 
13. 𝑇𝐴 = 3 14. 𝑚∠𝑁 = 35° 15. 𝑚∠𝐴 = 63° 
16. 𝑚∠𝐷 = 28° 17.  𝑚∠𝐿 = 17° 
 


