
congruence and similarity worksheet
with answers
Congruence and similarity worksheet with answers is an essential educational
tool for students studying geometry. Understanding these two fundamental
concepts is crucial for mastering more advanced topics in mathematics. This
article provides a comprehensive overview of congruence and similarity, along
with a sample worksheet that includes questions and answers. By the end,
students should have a solid grasp of how to determine if shapes are
congruent or similar and how to apply these concepts to various geometric
problems.

Understanding Congruence

Congruence in geometry refers to the idea that two shapes are identical in
shape and size. If two shapes can be perfectly overlapped through rotation,
reflection, or translation, they are considered congruent. Here are some
critical aspects of congruence:

Properties of Congruent Figures

1. Equal Lengths: All corresponding sides of congruent figures are equal in
length.
2. Equal Angles: All corresponding angles are equal.
3. Rigid Transformations: Congruence can be established through rigid
transformations, which include:
- Translation (sliding the figure)
- Rotation (turning the figure)
- Reflection (flipping the figure over a line)

Congruence Criteria for Triangles

Several criteria can be used to determine whether two triangles are
congruent:

- Side-Side-Side (SSS): If all three sides of one triangle are equal to the
three sides of another triangle, the triangles are congruent.
- Side-Angle-Side (SAS): If two sides and the angle between them in one
triangle are equal to the corresponding parts of another triangle, the
triangles are congruent.
- Angle-Side-Angle (ASA): If two angles and the side between them in one
triangle are equal to the corresponding parts of another triangle, the
triangles are congruent.



- Angle-Angle-Side (AAS): If two angles and a non-included side in one
triangle are equal to the corresponding parts of another triangle, the
triangles are congruent.
- Hypotenuse-Leg (HL): This criterion applies specifically to right
triangles. If the hypotenuse and one leg of one right triangle are equal to
the hypotenuse and one leg of another right triangle, the triangles are
congruent.

Understanding Similarity

Similarity, on the other hand, refers to shapes that have the same shape but
not necessarily the same size. Two figures are similar if one can be obtained
from the other through enlargement or reduction. Here are some key points
about similarity:

Properties of Similar Figures

1. Proportional Sides: The lengths of corresponding sides of similar figures
are in proportion.
2. Equal Angles: All corresponding angles of similar figures are equal.
3. Non-Rigid Transformations: Similarity can be established through non-rigid
transformations, which include:
- Dilation (enlarging or reducing the size of a figure)

Similarity Criteria for Triangles

To determine whether two triangles are similar, the following criteria can be
used:

- Angle-Angle (AA): If two angles of one triangle are equal to two angles of
another triangle, the triangles are similar.
- Side-Angle-Side (SAS): If one angle of a triangle is congruent to one angle
of another triangle and the sides that include those angles are in
proportion, the triangles are similar.
- Side-Side-Side (SSS): If the lengths of all three sides of one triangle are
proportional to the lengths of the corresponding sides of another triangle,
the triangles are similar.

Congruence and Similarity Worksheet

To help students practice their understanding of congruence and similarity, a
worksheet can be a valuable resource. Below is a sample worksheet with
various types of questions.



Worksheet Questions

1. Identify Congruence or Similarity:
Determine whether the following pairs of shapes are congruent (C) or similar
(S).
a. Triangle ABC and Triangle DEF
b. Rectangle GHJK and Rectangle LMNO
c. Circle O and Circle P
d. Triangle XYZ and Triangle UVW (where XY = 3 cm, XZ = 4 cm, and YZ = 5 cm;
UV = 6 cm, UW = 8 cm, and VW = 10 cm)
e. Right Triangle QRS and Right Triangle TUV (where angle Q = angle T, QR = 5
cm, and QT = 10 cm)

2. Triangle Congruence Proof:
Prove that Triangle PQR is congruent to Triangle STU if:
- PQ = ST = 8 cm
- QR = TU = 6 cm
- Angle PQR = Angle STU = 50°

3. Triangle Similarity Problem:
Triangle ABC is similar to Triangle DEF. If AB = 4 cm, AC = 6 cm, and DE = 8
cm, find the length of DF.

4. Real-World Application:
A model of a building is created such that the lengths of the model are half
the lengths of the actual building. If the height of the model is 5 meters,
what is the height of the actual building?

Worksheet Answers

1. Identify Congruence or Similarity:
a. S (similar)
b. C (congruent)
c. C (congruent)
d. C (congruent)
e. S (similar)

2. Triangle Congruence Proof:
By the Side-Angle-Side (SAS) criterion, Triangle PQR is congruent to Triangle
STU because:
- PQ = ST (8 cm)
- QR = TU (6 cm)
- Angle PQR = Angle STU (50°)

3. Triangle Similarity Problem:
Since Triangle ABC is similar to Triangle DEF, the ratio of the sides is
equal. Thus:
\[



\frac{AB}{DE} = \frac{AC}{DF}
\]
Substituting the known values:
\[
\frac{4}{8} = \frac{6}{DF}
\]
Cross-multiplying gives:
\[
4 \cdot DF = 6 \cdot 8 \\
DF = \frac{48}{4} = 12 \text{ cm}
\]

4. Real-World Application:
If the model's height is 5 meters and it represents half the height of the
actual building, the actual height is:
\[
\text{Actual height} = 5 \times 2 = 10 \text{ meters}
\]

Conclusion

Understanding the concepts of congruence and similarity is vital for students
as they navigate through geometry. Worksheets that focus on these ideas,
complete with questions and answers, serve as excellent practice tools. By
familiarizing themselves with the properties, criteria, and applications of
congruence and similarity, students can effectively enhance their
mathematical skills and prepare for more advanced topics in geometry.

Frequently Asked Questions

What is the main difference between congruence and
similarity in geometry?
Congruence means that two figures are identical in shape and size, while
similarity means that two figures have the same shape but may differ in size.

How can I determine if two triangles are similar?
Two triangles are similar if their corresponding angles are equal and the
lengths of their corresponding sides are proportional.

What types of problems can I find on a congruence
and similarity worksheet?
You can find problems that involve identifying congruent and similar figures,



calculating missing sides using proportions, and applying theorems like the
AA (Angle-Angle) criterion for similarity.

Are there specific formulas I should remember for
solving similarity problems?
Yes, the key formula for similarity is the ratio of corresponding sides,
which can be expressed as a/b = c/d, where a and b are sides of one triangle
and c and d are corresponding sides of the other.

How do I check my answers when completing a
congruence and similarity worksheet?
You can check your answers by verifying the properties of congruence and
similarity, using geometric theorems, and comparing your results with the
provided answer key.

Where can I find free congruence and similarity
worksheets with answers?
You can find free worksheets with answers on educational websites, math
resource sites, or through online platforms like Teachers Pay Teachers and
Khan Academy.
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