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7.7.D2 ~ Using Congruent Triangles 
 

Accessing Prior Knowledge 
a. If C is the midpoint of 𝐵𝐸, then what two segments are 

congruent? 
 

b. If 𝐵𝐸 & 𝐴𝐷 intersect at C, what two angles must be 
congruent and why? 
 
 

c. Name two other congruent angles and explain why they are 
congruent. 

 
 

d. If 𝐵𝐷⃗⃗⃗⃗⃗⃗  bisects ABC, then what two angles are congruent? 
 

e. Why is 𝐵𝐷 ≅ 𝐵𝐷? 

 

 

 
 

Proving triangles congruent could be a very tedious task if we had to verify 

the congruence of every one of the six pairs of corresponding parts.  

Triangles have some special properties that will enable us to prove two 

triangles are congruent by comparing only three specially chosen pairs of 

corresponding parts. 
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Examples: Using the SSS Congruence Postulate 
Does the diagram give enough information to use the SSS Congruence Postulate? Explain your 
reasoning. 

1. 2. 

List those angles &/or sides you know to be 
congruent: 

List those angles &/or sides you know to be 
congruent: 

 

 

 

Examples: Using the SAS Congruence Postulate 
Does the diagram give enough information to use the SAS Congruence Postulate? Explain your 
reasoning. 

3. 4. 

List those angles &/or sides you know to be 
congruent: 

List those angles &/or sides you know to be 
congruent: 
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Examples: Using the ASA Congruence Postulate 

Does the diagram give enough information to use the ASA Congruence Postulate? Explain your 
reasoning. 

5. 6. 

List those angles &/or sides you know to be 
congruent: 

List those angles &/or sides you know to be 
congruent: 

 

 

 

 

 

 
 



 

Page 4 of 17 

 

Examples: Using the AAS Congruence Theorem 

Based on the diagram, can you use the AAS Congruence Theorem to show that the triangles are 
congruent? If not, what additional congruence is needed? 

7. 8. 

List those angles &/or sides you know to be 
congruent: 

List those angles &/or sides you know to be 
congruent: 

 

 

 

 

Examples: Deciding Whether Triangles are Congruent 

Does the diagram given enough information to show that the triangles are congruent? If so, 
state the method – SSS, SAS, ASA or AAS – you would use. 

Diagram Congruences Method 

9.    

10.    

11.    
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7.8 ~ Congruent Triangle Proofs 
 
 

∂ Methods of Proving Triangles Congruent 

 The Side-Side-Side Congruence Theorem 

 If three sides of one triangle are congruent to the corresponding sides of another 
triangle, then the triangles are congruent. (SSS) 

 
 
 

GHI   JKL 

Side Side Side 

𝐺𝐻 ≅ ________ _______ ≅ 𝐿𝐽 𝐻𝐼  ≅ ________ 

 The Side-Angle-Side Congruence Theorem 

 If two sides and the included angle of one triangle are congruent to the 
corresponding two sides and the included angle of a second triangle, then the triangles 
are congruent. (SAS) 

 
 
 
 

 
 

Side Angle Side 

𝑅𝑃 ≅ ________ QRP ≅ ________ _______ ≅ 𝐷𝐶 

 The Angle-Side-Angle Congruence Theorem 

 If two angles and the included side of one triangle are congruent to the 
corresponding two angles and included side of another triangle, then the triangles are 
congruent. (ASA) 
 

 
 
 

 
 

Angle Side Angle 

CBA ≅ ________ ________ ≅ 𝐸𝐹 _______ ≅ DFE 
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 The Angle-Angle-Side Congruence Theorem 

 If two angles and a non-included side of one triangle are congruent to the 
corresponding two angles and the corresponding non-included side of a second triangle, 
then the triangles are congruent. (AAS) 

   
Angle Angle Side 

CAB ≅ ________ _______ ≅ XZY ________ ≅ 𝑋𝑌 
 

Be on the lookout for: (1) vertical angles & (2) shared sides – reflexive property 

 

Examples: Congruent? SSS, SAS, ASA or AAS? 
Determine whether you could prove that the triangles are congruent. If so, write a congruence 
statement & identify the postulate you could use. 

1. 2. 3. 
   

 

Examples:  
In 4 – 7, you are given the congruent angles and sides shown by the tick marks. Name the 
additional congruent sides or angles needed to prove that the triangles are congruent by each 
specified method. 
 
4. a. SSS 
 
 b. SAS 
 
 

5. a. ASA 
 
 b. AAS 
 

A 

B       C 

D 

E       F 

G 
 
 
J H 

O 
 
 

M K 
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6. Prove: PWT ≅ SVR 

a. SAS 

b. ASA 

c. AAS 

 
7.  Prove: AEC ≅ DEB 

 a. SSS 

 b. SAS 

 

Proofs: 
8. Given: 𝑀𝑁 ≅ 𝑃𝑂 

𝑀𝑂 ≅ 𝑃𝑁 
Prove: MNO ≅ PON 

 

 

 

Statements Reasons 

  

 

9. Given: 𝐴𝐶 ≅ 𝐷𝐶 

𝐵𝐶 ≅ 𝐶𝐸 
Prove: ABC ≅ DEC 

 

 

 

Statements Reasons 

  

  P            R 

T          S 

V 

W 

A       B    C         D  

E 
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10. Given: 𝐴𝐵 ≅ 𝐶𝐷 

𝐴𝐹 ≅ 𝐷𝐸 
A ≅ D 

Prove: FAC ≅ EDB 
 

 

 

Statements Reasons 

  

 

Proofs 11 & 12: Save for 7.8.D3 

11. Overlapping Triangles 

Given: JAB ≅ KBA 
 1 ≅ 2 

Prove: JAB ≅ KBA 
 

 

Statements Reasons 

  

 

  J  K 

A             B 
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Helpful Hints w/Overlapping Triangles 

 Draw the triangles separately. 

 Outline the two triangles in different colors. 

 ALSO…there will be a reflexive step—that shared side or angle. 

 

12. Given: 𝑌𝑊 bisects 𝐴𝑋 

A ≅ X 

5 ≅ 6 

Prove: AWY ≅ XWZ 
 

 
 

Statements Reasons 
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8.1  ~ HL Congruence Theorem 
 

∂ The Hypotenuse-Leg Congruence Theorem 

 If the hypotenuse and leg of one right triangle are congruent to the hypotenuse and leg 
of another right triangle, then the triangles are congruent. (HL) 

 
 

 

Examples: What additional information would you need to prove the triangles congruent by the HL 
Congruence Theorem? 

1. STR ≅ PQN 2. ABC ≅ DCB 

 
 

 

 

 

∂ Altitudes of Triangles 

 If a segment is an altitude of a triangle, then it forms right angles with the side to which 
it is drawn. 

 Every triangle has three altitudes. 

 An altitude of a triangle forms right angles with one of the sides. 

 Identify the altitude shown & the right angles formed in the following diagrams: 

 

 

 

 

 

TRS ~ altitude: _____ ABD ~ altitude: _____ KLM ~ altitude: _____ 

right angle(s): __________ right angle(s): __________ right angle(s): __________ 

 

R    S 

T 
A 

  B   C         D 
L          M   N 

K 
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Proofs: 
3. Given: 𝑊𝐽 ≅ 𝐾𝑋 

JWX is a right angle 

XKJ is a right angle 

Prove: WJX ≅ KJX 
 

 
 

Statements Reasons 

  

 

4. Given: 𝐺𝐻 ≅ 𝐺𝐾 

𝐺𝐽 is an altitude 

Prove: GHJ ≅ GKJ 
 

 

 

Statements Reasons 

  

 

  

G 
 
 
 
J H     K 
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8.2 ~ CPCTC & Circles 
 

If two triangles are congruent, then each part of one triangle is congruent to the 
corresponding part of the other triangle. “Corresponding parts of congruent triangles are 
congruent,” is abbreviated as CPCTC, is often used as reasons in proofs. CPCTC states that 
corresponding angles or sides in two congruent triangles are congruent. This reason can only be 
used after you have proven that the triangles are congruent. 

 
 

A Proof: 
1. Given: 𝐶𝑊 & 𝑆𝐷 bisect each other 

Prove: 𝐶𝑆 ≅ 𝑊𝐷 
 

 

 

Statements Reasons 
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∂ Circles 

 A circle is named by its center; this circle is called circle P (or P) 

 Radii 

 Points A, B, and C lie on circle P (P) 

 𝑃𝐴 is called a radius 

 𝑃𝐴, 𝑃𝐵,& 𝑃𝐶 are called radii 

 Theorem: All radii of a circle are congruent. 
 

A Proof: 
 2. Given: O 

Prove: 𝑋𝑊 ≅ 𝑍𝑌 
 

 

 

Statements Reasons 

  

 

∂ Auxiliary Lines 

 Need there to be line connecting two points? No problem! 

 Auxiliary lines connect two points already in the diagram. 
 

Whenever we use an auxiliary line in a proof, we must be able to show that such a line can be 
drawn & then justify it with the following postulate:   

Two points determine a line. 

Statements Reasons 

⋮ ⋮ 

Draw 𝐴𝐿 Two points determine a line. 

P  A 

 

 

 B   

C 
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A Proof: 
 3. Given: O 

𝐺𝐽 ≅ 𝐻𝐽 

Prove: 𝐺 ≅ 𝐻 
 

 
 

Statements Reasons 
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8.3 ~ Triangles in Proofs 
 

∂ Medians of Triangles 

 If a segment is a median of a triangle, then it divides the opposite side into two 
congruent segments. 
 

 
 
 
 

A Proof:  
1. Given: 𝐴𝐵 ≅ 𝐶𝐵 

𝐵𝐷 is a median of 𝐴𝐵𝐶 

Prove: 𝐴𝐵𝐷 ≅ 𝐶𝐵𝐷 
 

 
 

Statements Reasons 

  

 

∂ Triangles in Proofs 

 Isosceles Triangles 

 If at least two sides of a triangle are congruent, then the triangle is an isosceles 
triangle. 

 Equilateral Triangles 

 If all sides of a triangle are congruent, then the triangle is an equilateral triangle. 

 Right Triangles 

 If a triangle has a right angle, then it is a right triangle. 
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∂ Isosceles Triangle Theorems 

 Isosceles Triangle Base Angle Theorem 

 If two sides of a triangle are congruent, then the angles opposite these sides are 
congruent. 

 Isosceles Triangle Base Angle Converse Theorem 

 If two angles of a triangle are congruent, then the sides opposite these angles are 
congruent. 

Proofs: 
2. Given: 𝑄𝑀 ≅ 𝑄𝑃 

𝑀𝑁 ≅ 𝑃𝑂 

Prove: QNP ≅ QOM 
 

 

 

Statements Reasons 

  

 
3. Given: 𝑇𝐴 is a median of 𝑅𝐼𝑇 

𝑅𝐼𝑇 is isosceles with base 𝑅𝐼 

Prove: 𝑇𝑅𝐴 ≅ 𝑇𝐼𝐴 
 

 

 

Statements Reasons 
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∂ More Isosceles Triangle Theorems 

 Isosceles Triangle Base Theorem 

 The altitude to the base of an isosceles triangle bisects the base. 

 Isosceles Triangle Vertex Angle Theorem 

 The altitude to the base of an isosceles triangle bisects the vertex angle. 

 Isosceles Triangle Perpendicular Bisector Theorem 

 The altitude from the vertex of an isosceles triangle is the perpendicular bisector of 
the base. 

 Isosceles Triangle Altitude to Congruent Sides Theorem 

 In an isosceles triangle, the altitudes to the congruent sides are congruent. 

 Isosceles Triangle Bisector to Congruent Sides Theorem 

 In an isosceles triangle, the angle bisectors to the congruent sides are congruent. 

 


