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Triangle congruence SSS, SAS, ASA, AAS, HL worksheet answer key is an essential concept in geometry that
helps students understand how to determine if two triangles are congruent. Congruent triangles are triangles
that are identical in shape and size, meaning that their corresponding sides and angles are equal. The congruence
of triangles can be established through various postulates and theorems, which serve as criteria for triangle
congruence. This article will delve into these criteria, provide examples, and discuss how to use them
effectively in solving worksheet problems related to triangle congruence.

Understanding Triangle Congruence

Triangle congruence is fundamental in geometry, as it lays the groundwork for various geometric principles and
theorems. A triangle is defined by three sides and three angles, and understanding how these elements relate to
one another is critical.

Why is Triangle Congruence Important?

1. Problem Solving: Triangle congruence helps in solving various geometric problems and proofs.
2. Real-World Applications: Understanding congruence is crucial in fields such as engineering, architecture, and
computer graphics.
3. Foundation for Further Studies: Mastering triangle congruence is essential for advanced studies in geometry
and trigonometry.

Criteria for Triangle Congruence

There are several criteria for establishing the congruence of triangles. Here are the primary ones:

1. Side-Side-Side (SSS) Congruence

The SSS criterion states that if three sides of one triangle are equal to three sides of another triangle, then
the two triangles are congruent.

- Example: If Triangle ABC has sides of lengths 5 cm, 7 cm, and 9 cm, and Triangle DEF has sides of lengths 5 cm,
7 cm, and 9 cm, then Triangle ABC is congruent to Triangle DEF (ΔABC � ΔDEF).

2. Side-Angle-Side (SAS) Congruence

The SAS criterion asserts that if two sides and the angle between them in one triangle are equal to two sides
and the angle between them in another triangle, then the triangles are congruent.

- Example: If Triangle ABC has sides AB = 6 cm, AC = 4 cm, and the included angle �A = 60°, and Triangle DEF
has sides DE = 6 cm, DF = 4 cm, and the included angle �D = 60°, then ΔABC � ΔDEF.



3. Angle-Side-Angle (ASA) Congruence

According to the ASA criterion, if two angles and the side between them in one triangle are equal to two
angles and the side between them in another triangle, then the triangles are congruent.

- Example: If Triangle ABC has angles A = 45°, B = 60° and side AB = 5 cm, and Triangle DEF has angles D =
45°, E = 60° and side DE = 5 cm, then ΔABC � ΔDEF.

4. Angle-Angle-Side (AAS) Congruence

The AAS criterion states that if two angles and a non-included side of one triangle are equal to two angles
and the corresponding non-included side of another triangle, then the triangles are congruent.

- Example: If Triangle ABC has angles A = 30°, B = 70° and side AC = 4 cm, and Triangle DEF has angles D =
30°, E = 70° and side DF = 4 cm, then ΔABC � ΔDEF.

5. Hypotenuse-Leg (HL) Congruence

The HL criterion applies specifically to right triangles. It states that if the hypotenuse and one leg of one right
triangle are equal to the hypotenuse and one leg of another right triangle, then the triangles are congruent.

- Example: If Triangle ABC is a right triangle with hypotenuse AB = 10 cm and leg AC = 6 cm, and Triangle DEF
is a right triangle with hypotenuse DE = 10 cm and leg DF = 6 cm, then ΔABC � ΔDEF.

Using Triangle Congruence in Worksheets

Worksheets on triangle congruence typically include problems that require students to identify which
congruence postulate applies to various pairs of triangles. Below are common types of problems you might
encounter:

Types of Problems

1. Identifying Congruence Criteria: Given a pair of triangles, students must identify which congruence postulate
or theorem can be applied.
2. Proving Congruence: Students may be asked to prove that two triangles are congruent by providing a
logical sequence of statements and reasons based on the criteria.
3. Finding Missing Measurements: Problems may require finding missing side lengths or angle measures based on the
congruence of triangles.

Example Problems

1. Given Triangle XYZ with sides XY = 8 cm, YZ = 6 cm, and angle X = 50°, and Triangle PQR with sides PQ = 8
cm, QR = 6 cm, and angle P = 50°, determine if the triangles are congruent and which criterion applies.
- Answer: By the SAS criterion, ΔXYZ � ΔPQR.

2. In a right triangle ABC, if AC = 12 cm (leg), AB = 15 cm (hypotenuse), and in another right triangle DEF, DE =
12 cm (leg) and DF = 15 cm (hypotenuse), prove that the triangles are congruent.
- Answer: By the HL criterion, ΔABC � ΔDEF.



Answer Key for Common Worksheets

An answer key for a triangle congruence worksheet can be structured as follows:

1. Problem 1: ΔABC and ΔDEF are congruent by ASA (Angle-Side-Angle).
2. Problem 2: ΔGHI and ΔJKL are congruent by SSS (Side-Side-Side).
3. Problem 3: ΔMNO and ΔPQR are congruent by SAS (Side-Angle-Side).
4. Problem 4: ΔSTU and ΔVWX are congruent by AAS (Angle-Angle-Side).
5. Problem 5: ΔYZA and ΔBCD are congruent by HL (Hypotenuse-Leg).

Conclusion

Understanding triangle congruence through SSS, SAS, ASA, AAS, and HL criteria is crucial for students in
geometry. Mastery of these concepts enables students to solve problems effectively, proving the congruence of
triangles in various contexts. By applying these congruence postulates, students can engage with geometric
proofs and real-world applications, reinforcing their mathematical understanding. Worksheets centered around
these concepts serve as valuable tools in the learning process, providing essential practice and reinforcing
foundational knowledge.

Frequently Asked Questions

What is the SSS congruence postulate?

The SSS (Side-Side-Side) congruence postulate states that if three sides of one triangle are equal in length to
three sides of another triangle, then the two triangles are congruent.

How does the SAS congruence postulate work?

The SAS (Side-Angle-Side) congruence postulate states that if two sides and the included angle of one
triangle are equal to two sides and the included angle of another triangle, then the triangles are congruent.

What does the ASA congruence postulate entail?

The ASA (Angle-Side-Angle) congruence postulate states that if two angles and the included side of one
triangle are equal to two angles and the included side of another triangle, then the triangles are congruent.

Can you explain the AAS congruence theorem?

The AAS (Angle-Angle-Side) theorem states that if two angles and a non-included side of one triangle are
equal to two angles and the corresponding non-included side of another triangle, then the triangles are
congruent.

What is the HL theorem in triangle congruence?

The HL (Hypotenuse-Leg) theorem applies specifically to right triangles. It states that if the hypotenuse and
one leg of a right triangle are equal to the hypotenuse and one leg of another right triangle, then the triangles
are congruent.



How can I verify triangle congruence using a worksheet?

To verify triangle congruence using a worksheet, you can follow the steps outlined for each postulate or
theorem (SSS, SAS, ASA, AAS, HL) and check if the given measurements satisfy the conditions for congruence.

What types of problems might I find on a triangle congruence worksheet?

A triangle congruence worksheet may include problems that require you to identify the correct postulate or
theorem to prove congruence, as well as problems that involve calculating missing angles or sides based on
given information.

Where can I find answer keys for triangle congruence worksheets?

Answer keys for triangle congruence worksheets can often be found in educational resources, teacher's guides,
or online educational platforms that provide worksheets and solutions for geometry topics.
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