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7 4 practice similar triangles SSS and SAS similarity is a fundamental concept in geometry that helps
in understanding the relationships between different triangles. Similar triangles have the same shape
but may differ in size. The properties of similar triangles are pivotal in various fields, including
architecture, engineering, and even art. This article delves into the principles of similarity in triangles,
particularly focusing on the Side-Side-Side (SSS) and Side-Angle-Side (SAS) similarity criteria,
providing a thorough exploration of their definitions, properties, applications, and practice problems.

Understanding Similar Triangles

Similar triangles are triangles that have the same shape but may have different sizes. This means
that the corresponding angles are equal, and the lengths of corresponding sides are proportional.
Similar triangles can be identified by two main criteria: SSS and SAS.

Properties of Similar Triangles

1. Corresponding Angles: In similar triangles, all corresponding angles are equal.
2. Proportional Sides: The lengths of corresponding sides are in proportion. If triangle ABC is similar to
triangle DEF, then:
- Angle A = Angle D
- Angle B = Angle E
- Angle C = Angle F
- AB/DE = BC/EF = AC/DF

Criteria for Similarity

To determine if two triangles are similar, we can use either the SSS or SAS criteria.

Side-Side-Side (SSS) Similarity

The SSS similarity criterion states that if the lengths of the corresponding sides of two triangles are
proportional, then the triangles are similar.

Mathematically, this can be expressed as:
If triangle ABC and triangle DEF have sides such that:
- AB/DE = BC/EF = AC/DF,
then triangle ABC ~ triangle DEF.



Example of SSS Similarity

Consider two triangles:
- Triangle ABC with sides AB = 6, BC = 8, and AC = 10.
- Triangle DEF with sides DE = 3, EF = 4, and DF = 5.

To check for similarity using the SSS criterion:
- AB/DE = 6/3 = 2
- BC/EF = 8/4 = 2
- AC/DF = 10/5 = 2

Since all ratios are equal, triangle ABC is similar to triangle DEF (ABC ~ DEF).

Side-Angle-Side (SAS) Similarity

The SAS similarity criterion states that if two sides of one triangle are in proportion to two sides of
another triangle, and the angles between those sides are equal, then the triangles are similar.

Mathematically, this can be expressed as:
If triangle ABC and triangle DEF have sides such that:
- AB/DE = AC/DF,
and angle A = angle D,
then triangle ABC ~ triangle DEF.

Example of SAS Similarity

Consider two triangles:
- Triangle ABC with sides AB = 5, AC = 7, and angle A = 60 degrees.
- Triangle DEF with sides DE = 10, DF = 14, and angle D = 60 degrees.

To check for similarity using the SAS criterion:
- AB/DE = 5/10 = 1/2
- AC/DF = 7/14 = 1/2
- Angle A = Angle D = 60 degrees

Since the ratios of the two sides are equal and the included angles are equal, triangle ABC is similar to
triangle DEF (ABC ~ DEF).

Applications of Similar Triangles

Similar triangles are used in various real-life applications:

1. Architecture and Engineering: Similar triangles help in scaling models and ensuring that structures
maintain proportional dimensions.
2. Navigation: When determining distances across bodies of water or uneven terrain, similar triangles
can be used to calculate distances indirectly.



3. Art: Artists often use the principles of similar triangles to create harmonious proportions in their
works.
4. Astronomy: Astronomers use similar triangles to calculate distances to stars and other celestial
bodies.

Practice Problems

To solidify your understanding of SSS and SAS similarity, here are some practice problems:

Problem Set 1: SSS Similarity

1. Triangle PQR has sides PQ = 12, QR = 16, and PR = 20. Triangle STU has sides ST = 6, TU = 8, and
SU = 10. Are the triangles similar?
2. Triangle ABC has sides 9, 12, and 15. Triangle XYZ has sides 3, 4, and 5. Prove whether these
triangles are similar using the SSS criterion.

Problem Set 2: SAS Similarity

1. Triangle DEF has sides DE = 8, DF = 10, and angle D = 45 degrees. Triangle GHI has sides GH = 4,
HI = 5, and angle G = 45 degrees. Are the triangles similar?
2. Triangle JKL has sides JK = 7, KL = 10, and angle K = 30 degrees. Triangle MNO has sides MN = 14,
NO = 20, and angle N = 30 degrees. Prove whether these triangles are similar using the SAS criterion.

Solutions to Practice Problems

Problem Set 1: SSS Similarity

1. For triangles PQR and STU:
- PQ/ST = 12/6 = 2
- QR/TU = 16/8 = 2
- PR/SU = 20/10 = 2
Since all ratios are equal, triangle PQR ~ triangle STU.

2. For triangles ABC and XYZ:
- 9/3 = 3
- 12/4 = 3
- 15/5 = 3
Since all ratios are equal, triangle ABC ~ triangle XYZ.

Problem Set 2: SAS Similarity

1. For triangles DEF and GHI:
- DE/GH = 8/4 = 2



- DF/HI = 10/5 = 2
- Angle D = Angle G = 45 degrees.
Since the ratios of the two sides are equal and the angles are equal, triangle DEF ~ triangle GHI.

2. For triangles JKL and MNO:
- JK/MN = 7/14 = 1/2
- KL/NO = 10/20 = 1/2
- Angle K = Angle N = 30 degrees.
Since the ratios of the two sides are equal and the angles are equal, triangle JKL ~ triangle MNO.

Conclusion

Understanding 7 4 practice similar triangles SSS and SAS similarity is crucial for solving geometric
problems and applying these concepts in various fields. The SSS and SAS criteria provide reliable
methods for determining triangle similarity, which is an essential skill in both academic and real-world
scenarios. Practicing these concepts through problems enhances comprehension and application
skills, ensuring a solid foundation in geometry.

Frequently Asked Questions

What is the SSS similarity criterion for triangles?
The SSS (Side-Side-Side) similarity criterion states that if the corresponding sides of two triangles are
in proportion, then the triangles are similar.

How does the SAS similarity criterion differ from SSS?
The SAS (Side-Angle-Side) similarity criterion states that if two sides of one triangle are proportional
to two sides of another triangle and the included angles are equal, then the triangles are similar.

Can you provide an example of using SSS to prove triangle
similarity?
Sure! If triangle ABC has sides AB = 4, AC = 6, and BC = 8, and triangle DEF has sides DE = 2, DF =
3, and EF = 4, then since 4/2 = 6/3 = 8/4 = 2, the triangles are similar by SSS.

What role do angles play in SAS similarity?
In SAS similarity, the angle between the two sides must be equal for the triangles to be similar,
alongside the proportionality of the two sides.

How can you verify if triangles are similar using SSS?
To verify similarity using SSS, calculate the ratios of the lengths of corresponding sides of the
triangles. If all three ratios are equal, the triangles are similar.



What is a common mistake when applying the SAS similarity
criterion?
A common mistake is to assume that two triangles are similar just because two sides are proportional
without confirming that the included angle is also equal.

In what real-life situations can triangle similarity be applied?
Triangle similarity can be applied in various fields such as architecture, engineering, and navigation,
where proportional relationships help in scaling models or determining distances.

What is the significance of triangle similarity in geometry?
The significance of triangle similarity in geometry lies in its ability to provide insights into the
relationships between shapes, allowing for the calculation of unknown lengths and angles based on
known proportions.
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