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Understanding the different criteria for triangle congruence is essential for students studying
geometry. The SSS, SAS, ASA, and AAS criteria are fundamental concepts that help in determining
whether two triangles are congruent. This article will provide a comprehensive overview of each
criterion, along with a worksheet that includes problems and answers related to these concepts.

Criteria for Triangle Congruence

In geometry, two triangles are considered congruent if they have the same shape and size. The
following criteria can be used to determine triangle congruence:

1. SSS (Side-Side-Side) Criterion

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. SAS (Side-Angle-Side) Criterion

The SAS criterion 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 two triangles are congruent.

- Example: If Triangle ABC has sides AB = 6 cm, AC = 8 cm, and the angle ∠A = 50°, and Triangle
DEF has sides DE = 6 cm, DF = 8 cm, and the angle ∠D = 50°, then Triangle ABC is congruent to
Triangle DEF (ΔABC ≅ ΔDEF).

3. ASA (Angle-Side-Angle) Criterion

The ASA criterion 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 two triangles are congruent.

- Example: If Triangle ABC has angles ∠A = 30°, ∠B = 60°, and side AB = 5 cm, and Triangle DEF
has angles ∠D = 30°, ∠E = 60°, and side DE = 5 cm, then Triangle ABC is congruent to Triangle
DEF (ΔABC ≅ ΔDEF).

4. AAS (Angle-Angle-Side) Criterion

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

- Example: If Triangle ABC has angles ∠A = 40°, ∠B = 70°, and side AC = 4 cm, and Triangle DEF
has angles ∠D = 40°, ∠E = 70°, and side DF = 4 cm, then Triangle ABC is congruent to Triangle
DEF (ΔABC ≅ ΔDEF).

Worksheet: SSS, SAS, ASA, AAS Problems

To help solidify your understanding of these concepts, here’s a worksheet with practice problems
based on the SSS, SAS, ASA, and AAS criteria. After the problems, answers will be provided for self-
assessment.

Problems

1. SSS Criterion:
- Triangle XYZ has sides of lengths 10 cm, 15 cm, and 20 cm. Triangle ABC has sides of lengths 10
cm, 15 cm, and 20 cm. Are the triangles congruent? Justify your answer.

2. SAS Criterion:
- Triangle PQR has sides PQ = 5 cm, PR = 12 cm, and ∠P = 45°. Triangle STU has sides ST = 5 cm,
SU = 12 cm, and ∠S = 45°. Are the triangles congruent? Explain.

3. ASA Criterion:
- Triangle GHI has angles ∠G = 50°, ∠H = 60°, and side GH = 7 cm. Triangle JKL has angles ∠J =



50°, ∠K = 60°, and side JK = 7 cm. Are the triangles congruent? Provide reasoning.

4. AAS Criterion:
- Triangle MNO has angles ∠M = 30°, ∠N = 50°, and side MN = 8 cm. Triangle PQR has angles ∠P
= 30°, ∠Q = 50°, and side PQ = 8 cm. Are the triangles congruent? Justify your answer.

5. Mixed Problems:
- Given the following triangles, determine whether they are congruent using the appropriate criteria:
- Triangle ABC: AB = 6 cm, AC = 8 cm, ∠A = 60°.
- Triangle DEF: DE = 6 cm, DF = 8 cm, ∠D = 60°.

Answers to the Worksheet

1. SSS Criterion: Yes, the triangles are congruent. Both triangles have sides of equal lengths (10 cm,
15 cm, and 20 cm).

2. SAS Criterion: Yes, the triangles are congruent. Both triangles have two equal sides and the
included angle is the same (5 cm, 12 cm, and 45°).

3. ASA Criterion: Yes, the triangles are congruent. Both triangles have two angles and the included
side that are equal (50°, 60°, and 7 cm).

4. AAS Criterion: Yes, the triangles are congruent. Both triangles have two equal angles and a
corresponding side (30°, 50°, and 8 cm).

5. Mixed Problems: Yes, the triangles are congruent. Both triangles have two equal sides and the
included angle (6 cm, 8 cm, and 60°).

Conclusion

The SSS, SAS, ASA, and AAS congruence criteria are essential tools in geometry that allow students
to determine whether two triangles are congruent. Understanding these concepts is critical not only
for academic success but also for developing a logical approach to solving geometric problems.
Regular practice with worksheets, such as the one provided, reinforces these concepts and enhances
problem-solving skills. By mastering triangle congruence, students can build a strong foundation for
more complex geometric concepts in the future.

Frequently Asked Questions

What does SSS, SAS, ASA, and AAS stand for in geometry?
SSS stands for Side-Side-Side, SAS stands for Side-Angle-Side, ASA stands for Angle-Side-Angle, and
AAS stands for Angle-Angle-Side. These are congruence criteria used to prove that two triangles are
congruent.



How can I use an SSS worksheet to practice triangle
congruence?
An SSS worksheet typically includes problems where you are given the lengths of all three sides of
two triangles, and you need to determine if they are congruent using the SSS criterion.

What type of problems can I find on a SAS worksheet?
A SAS worksheet usually contains exercises where you are provided with two sides and the included
angle of one triangle and two sides and the included angle of another triangle, requiring you to
check for congruence using the SAS theorem.

Can you explain the difference between ASA and AAS?
ASA (Angle-Side-Angle) requires two angles and the included side to prove congruence, while AAS
(Angle-Angle-Side) requires two angles and a non-included side. Both can be used to show triangle
congruence.

Where can I find worksheets that provide answers for triangle
congruence criteria?
You can find worksheets with answers on educational websites, math resource platforms, or in
textbooks focused on geometry. These often include answer keys to help check your work.

What are some common mistakes to avoid when using SSS,
SAS, ASA, and AAS?
Common mistakes include misidentifying the sides and angles, assuming congruence without proper
justification, and confusing the criteria. Always ensure you apply the correct theorem for the given
data.

How are SSS, SAS, ASA, and AAS related to real-world
applications?
These congruence criteria are fundamental in fields like architecture, engineering, and computer
graphics, where precise measurements and shapes are crucial for design and construction.

What tools can I use to solve problems on SSS and SAS
worksheets?
You can use a ruler for measuring sides, a protractor for measuring angles, and graph paper for
visualizing triangles. Online tools and geometry software can also help in solving these problems.

How can I check my answers on an AAS worksheet?
You can check your answers by using the congruence criteria to verify if the given angles and sides
meet the requirements. Additionally, you can refer to provided answer keys or solutions for
confirmation.
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