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28. Two Similar Triangles Have Perimeters In The Ratio 3:5. The Sides Of The Smaller
Triangle Measure is a fundamental concept in geometry that explores the relationship between
similar triangles and their corresponding side lengths when their perimeters are in a specific ratio.
Understanding this relationship is essential for solving problems involving similar figures, scale
factors, and proportional reasoning. This article provides a comprehensive overview of how to
determine the side lengths of the smaller triangle given the ratio of perimeters, along with related
concepts and practical examples.

Understanding Similar Triangles and Perimeter Ratios

What Are Similar Triangles?
Similar triangles are triangles that have the same shape but not necessarily the same size. They are
congruent in their angles, meaning corresponding angles are equal, but their sides are proportional.
The key properties of similar triangles include:

e Corresponding angles are equal.

e Corresponding sides are in proportion.

e The ratios of the lengths of corresponding sides are equal.

Perimeter Ratio and Its Significance

The perimeter of a triangle is the sum of the lengths of its sides. When two triangles are similar,
their perimeters are proportional to the scale factor between their corresponding sides. If the
perimeters are in the ratio 3:5, then:

e The scale factor for the sides is also 3:5.

e Knowing the ratio helps determine the actual lengths of the sides of the smaller triangle if the
larger is known, or vice versa.



Calculating the Sides of the Smaller Triangle

Given the Perimeter Ratio 3:5

Suppose we have two similar triangles: Triangle A (smaller) and Triangle B (larger). The perimeters
are in the ratio 3:5. To find the sides of the smaller triangle, we need to understand the relationship
between the perimeter ratio and side lengths.

If the perimeter ratio is 3:5, then the ratio of any pair of corresponding sides is also 3:5. This
proportionality allows us to determine the side lengths of the smaller triangle once the larger
triangle's sides are known or to express the smaller triangle's sides in terms of a variable.

Step-by-Step Method to Find the Sides

Assuming the sides of the larger triangle are known, say, for Triangle B:

e Side AB =x
« SideBC =y
e Side AC =z

Since the triangles are similar, the sides of Triangle A (the smaller triangle) are:
e Side A1 = (3/5) x
e Side A2 = (3/5)y

e Side A3 = (3/5) z

If the sides of the larger triangle are unknown, but the perimeter of the smaller triangle is known,
the process involves:

1. Expressing the scale factor from the perimeter ratio.

2. Calculating the side lengths based on the scale factor.

Practical Examples and Applications

Example 1: Finding the Sides When the Larger Triangle's
Sides Are Known

Suppose Triangle B has sides:



e AB=15cm
e BC =25cm

e AC=35cm

Calculate the sides of Triangle A.
Solution:
- The scale factor = 3/5.
- Smaller triangle sides:

e AB=(3/5)15cm =9 cm

e BC=(3/5)25cm =15cm

e AC=(3/5)35cm =21 cm

- Perimeter of Triangle A = 9 + 15 + 21 = 45 cm.

- Perimeter of Triangle B = 15 + 25 + 35 = 75 cm.
- Ratio check: 45:75 simplifies to 3:5, confirming the ratio.

Example 2: Finding the Sides When the Perimeter of the
Smaller Triangle Is Known

Suppose the perimeter of the smaller triangle is 36 cm, and the ratio of the perimeters is 3:5.
Solution:

- The total perimeter ratio parts: 3 + 5 = 8.

- Perimeter of the larger triangle = (5/3) 36 cm = 60 cm.

- The scale factor for sides = 3/8 for the smaller triangle.

- To find individual sides, additional information about the larger triangle's sides or ratios is
needed, but generally, the sides of the smaller triangle are proportional to the ratio.

Key Concepts to Remember

o Similar triangles have equal corresponding angles and proportional sides.

o The ratio of the perimeters of similar triangles equals the ratio of their corresponding
sides.

o Given the ratio, you can calculate unknown side lengths using proportionality.

o The scale factor is derived from the perimeter ratio and applied to find side lengths.



Common Mistakes and Tips

o Always verify that triangles are similar before applying proportionality.
o Ensure ratios are simplified to their lowest terms for easier calculations.

o Remember that the ratio of perimeters equals the ratio of corresponding sides, not vice
versa.

o Use the scale factor consistently when calculating unknown side lengths.

Conclusion

The relationship between similar triangles and their perimeters provides a powerful tool for
solving complex geometric problems. When the perimeters are in the ratio 3:5, the sides of the
smaller triangle measure proportionally less than those of the larger triangle, scaled by the
ratio 3/5. Whether you're given the sides of the larger triangle or just the perimeter,
understanding how to leverage similarity and proportionality simplifies the process of finding
unknown side lengths. This fundamental concept underscores many applications in geometry,
including design, architecture, and problem-solving in mathematics.

By mastering these principles, students and professionals can confidently analyze similar

figures, calculate missing dimensions, and deepen their understanding of geometric
relationships.

Frequently Asked Questions
If two similar triangles have perimeters in the ratio 3:5,

what is the ratio of their corresponding sides?

The ratio of their corresponding sides is also 3:5 because in similar triangles, side lengths are
proportional to the perimeters.



Given the smaller triangle's sides are known, how can we
find the sides of the larger triangle?

Multiply each side of the smaller triangle by the ratio of the corresponding scale factor, which
in this case is 5/3.

If the sides of the smaller triangle are 6 cm, 8 cm, and 10
cm, what are the corresponding sides of the larger
triangle?

The larger triangle's sides are 10 cm, 13.33 cm, and 16.67 cm, obtained by multiplying each
smaller side by 5/3.

Why do similar triangles have proportional sides, and how
does this relate to their perimeters?

Similar triangles have proportional sides because their shapes are the same but scaled. The
ratio of their perimeters equals the ratio of their corresponding sides, reflecting this
proportionality.

How can the perimeter ratio help determine unknown side
lengths of similar triangles?

By knowing the perimeter ratio and some side lengths of one triangle, you can find the scale
factor and then calculate unknown sides of the other triangle using proportionality.

Additional Resources

Two Similar Triangles Have Perimeters In The Ratio 3:5. The Sides Of The Smaller Triangle
Measure—this statement introduces a classic geometric problem that combines the principles
of similarity, ratio, and proportional reasoning. Such problems are fundamental in
understanding the properties of similar figures, and they serve as excellent examples for
students and enthusiasts looking to deepen their grasp of proportional reasoning in geometry.
This article provides a comprehensive exploration of this problem, its underlying concepts,
methods of solution, and related geometric principles, offering both theoretical insights and
practical approaches.



Understanding Similar Triangles and Their
Properties

What Are Similar Triangles?

Similar triangles are triangles that have the same shape but not necessarily the same size.
This similarity is characterized by the equality of corresponding angles and the proportionality
of corresponding sides.

- Definition: Two triangles are similar if their corresponding angles are equal and their
corresponding sides are in proportion.

- Notation: If triangle ABC is similar to triangle DEF, we write it as AABC ~ ADEF.

- Corresponding parts: Corresponding angles are equal (£ZA = 4D, 4B = ZE, etc.), and
corresponding sides are proportional (AB/DE = BC/EF = AC/DF).

Properties of Similar Triangles

- Equal Angles: Corresponding angles are congruent.

- Proportional Sides: The ratios of corresponding sides are equal.

- Same Shape, Different Sizes: They can be scaled versions of each other.

- Area Scaling: The ratio of areas of similar triangles equals the square of the ratio of their
sides.

The Ratio of Perimeters and Its Significance

Perimeter Ratios in Similar Triangles

The perimeter of similar triangles scales directly with the scale factor of their sides. If the
sides of one triangle are scaled by a factor of k to obtain the other, then:

- Perimeter of larger triangle / Perimeter of smaller triangle = k



- Perimeter ratio: If the perimeters are in ratio 3:5, then the scale factor between the triangles
is 3/5 or 5/3, depending on which is larger.

Implications for Side Lengths

Given the perimeter ratio, we can find the ratio of corresponding sides. Since the sides are
proportional:

- Sides of the smaller triangle / Sides of the larger triangle = 3/5 or vice versa.

This relation allows us to determine individual side lengths of the smaller triangle if the larger
is known, or vice versa, once any side length is specified.

Problem Statement and Approach

The problem states: "Two similar triangles have perimeters in the ratio 3:5. The sides of the
smaller triangle measure..."

Usually, such problems are designed to find the specific lengths of the sides of the smaller
triangle, given the ratio of perimeters and possibly additional information.

Typical Approach:

1. Identify the ratio of sides: Since the triangles are similar, the ratio of any pair of
corresponding sides equals the ratio of their perimeters.

2. Express sides in variables: Assign variables for the sides of the smaller triangle.

3. Use proportionality: Use the perimeter ratio to find the lengths of the sides.

4. Calculate individual sides: If total perimeter or one side length is known, calculate others
accordingly.

Detailed Solution Strategies

Method 1: Using the Perimeter Ratio Directly

Suppose the perimeter of the smaller triangle is P1, and that of the larger is P2. Given:



-P1/P2=3/5

If we assume the perimeter of the smaller triangle is P1, and its sides are a, b, c, then:
-a+b+c=P

Similarly, for the larger triangle with sides a', b', c":

-a'+b' +c' =P

Because the triangles are similar:

-a'/a =Db'/b = c'/c = k (scale factor)

From the ratio of perimeters:

-P1/P2=3/5

- Therefore, k = 3 / 5 (assuming the smaller triangle corresponds to the ratio numerator).
The sides of the smaller triangle then are:

-a,b,c

The sides of the larger triangle are:

-a'=(5/3)a
-b'=(5/3)b
-¢'=(5/3) c

If the problem gives a specific side length or total perimeter, these can be plugged in to find
individual side lengths.

Method 2: Assigning Numerical Values for Clarity

Suppose the perimeter of the smaller triangle is 3x, and the larger is 5x (since the ratio is 3:5).

- Total perimeter of smaller triangle = 3x
- Total perimeter of larger triangle = 5x

Assuming the sides of the smaller triangle are a, b, c, then:

-a+b+c=3x



Corresponding sides of the larger triangle:

-a'=(5/3) a
-b'=(5/3)b
-¢'=(5/3) c

Total perimeter of larger triangle:
-a'+b'+c¢' =(53)a+b+c)=(53)3x) = 5x
which matches the given ratio perfectly.

If additional information is provided, such as the length of a specific side of the smaller
triangle, the entire set of side lengths can be deduced.

Key Concepts and Theoretical Insights

Proportionality and Scaling

Understanding how similarity preserves shape while allowing size to vary is central to solving
such problems. The proportionality of sides directly corresponds to ratios of perimeters, and
this explains how knowing one ratio helps in determining individual lengths.

Perimeter as a Sum of Sides

Since the perimeter is the sum of the sides, ratio of perimeters equals the ratio of the sides'
sums, which in turn is equal to the ratio of any corresponding sides, thanks to similarity.

Area Ratios

A related but more advanced concept involves the ratio of areas, which is the square of the
ratio of sides. This can be useful if the problem extends to area calculations.



Practical Examples and Application

Example 1: Finding Sides When Perimeter Is Known

Suppose the smaller triangle has a perimeter of 3 units, and the ratio is 3:5 with the larger
triangle. Then:

- Perimeter of larger triangle = (5/3) 3 = 5 units.

If one side of the smaller triangle is 1 unit, then:

- Corresponding side of larger triangle = (5/3) 1 = 1.666 units.

Similarly, the other sides can be scaled accordingly if their ratios are known.
Example 2: Given a Side Length

If the side of the smaller triangle is known, say 4 units, then:

- Corresponding side of larger triangle = (5/3) 4 = 6.666 units.

This allows for detailed construction and verification of geometric properties in practical
problems.

Features, Pros, and Cons

Features:

- Relies on fundamental properties of similarity and proportionality.
- Enables solving for unknown sides or perimeters when ratios are known.
- Applicable in various geometric configurations and real-world scenarios.

Pros:

- Simplifies complex problems by reducing them to ratios.

- Provides clarity in understanding scale transformations.

- Useful in design, architecture, and engineering tasks involving scale models.
Cons:

- Requires careful interpretation of ratios and correspondence.

- Assumes perfect similarity; does not account for distortions.
- May need additional data (like specific side lengths) for complete solutions.



Conclusion

The problem of two similar triangles with perimeters in the ratio 3:5 and their side lengths
exemplifies core principles of similarity, proportional reasoning, and geometric ratios. By
understanding how perimeters relate directly to the sum of sides and how similarity preserves
shape but scales size, we can approach such problems systematically. Whether assigning
variables, using ratios, or applying known side lengths, the key lies in leveraging the
proportional relationships to find unknowns. This foundational concept not only enhances
problem-solving skills in geometry but also develops an intuitive understanding of scale and
similarity—concepts that are vital across mathematics, engineering, and design disciplines.
With practice, interpreting and solving such problems becomes intuitive, reinforcing the
elegance and power of geometric reasoning.
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