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Understanding geometric similarity is fundamental in solving many mathematical problems, especially
those involving unknown lengths in figures. When figures are similar, their corresponding angles are
equal, and their corresponding sides are proportional. This property allows us to find missing lengths using
ratios and proportions. In this article, we’ll explore how to identify similar figures, set up proportions, and

find missing lengths effectively, empowering you to tackle a variety of geometric questions with

confidence.

What Are Similar Figures?

Definition of Similar Figures

Similar figures are shapes that have the same form but not necessarily the same size. The key

characteristics include:
¢ Corresponding angles are equal.

e Corresponding sides are proportional.

For example, two triangles are similar if their angles are equal in pairs, and their sides are in proportion.

Why Are Similar Figures Important?

Recognizing similarity allows us to:
¢ Solve for unknown side lengths.
o Compare different figures effectively.

e Apply scale factors to real-world problems such as map reading, engineering, and architecture.



Identifying Similar Figures

Methods to Determine Similarity

There are several ways to verify if two figures are similar:

1. AA (Angle-Angle) Criterion: Two triangles are similar if two angles of one are equal to two angles of

the other.

2. SAS (Side-Angle-Side) Criterion: Two triangles are similar if an angle of one is equal to an angle of

the other and the sides including these angles are in proportion.

3. SSS (Side-Side-Side) Criterion: All three pairs of sides are in proportion.

Using Similarity to Find Missing L.engths

Once you confirm figures are similar, set up a proportion:
e Identify corresponding sides.
e Write ratios of known sides.

e Use these ratios to solve for the unknown length.

Setting Up and Solving Proportions

Step-by-Step Approach

To find the missing length in similar figures, follow these steps:
1. Label all known sides and the unknown length clearly.
2. Determine which sides correspond to each other.

3. Write the proportion: (Known side 1)/(Corresponding side 1) = (Known side 2)/(Corresponding side



2).
4. Cross-multiply to solve for the unknown length.

5. Check your solution by verifying that the ratio makes sense and maintains proportionality.

Example Problem

Suppose you have two similar triangles. In Triangle A, a side measures 8 cm, and in Triangle B, the
corresponding side measures 12 cm. If the missing length in Triangle B corresponds to a side of 5 cm in

Triangle A, find the length of the missing side in Triangle B.

Solution:

- Set up the proportion:
\

\frac{8}{12} = \frac{5}{x}
\

- Cross-multiplied:

\

8x = 12 \times 5

\

\

8x =60

\

- Solve for \(x\):

\

x = \frac{60}{8} = 7.5\, \text{cm}
\

Answer: The missing length in Triangle B is 7.5 cm.

Common Types of Problems Involving Similar Figures

Finding a Missing Side Length in Triangles

These problems often involve identifying corresponding sides and applying the properties of similarity to

find unknown lengths.



Scaling Figures and Applying Scale Factors

Understanding scale factors helps to determine how much larger or smaller one figure is compared to

another, which is crucial when solving for unknowns.

Applying to Real-World Contexts

Similar figures are common in real-life applications such as:
e Map scaling (e.g., finding actual distances)
¢ Modeling in engineering and architecture

e Photography and art scaling

Tips for Solving Similar Figures Problems

1. Carefully Label All Known Quantities

Clear labeling helps prevent mistakes when setting up proportions.

2. Confirm Figures Are Similar

Use similarity criteria to verify before setting up ratios. If the criteria aren’t met, the ratios won’t be valid.

3. Write Ratios Clearly and Simplify

Always simplify ratios to their lowest terms for easier calculations.

4. Cross-Multiplied for Accuracy

Use cross-multiplication to solve for unknowns efficiently and accurately.

5. Check Your Work

Verify the proportionality after solving to ensure correctness.



Practice Problems to Master Finding Missing Lengths

1. Two similar rectangles have lengths of 10 cm and 15 cm, respectively. If the width of the smaller

rectangle is 6 cm, what is the width of the larger rectangle?

2. In two similar triangles, one side measures 9 cm, and the corresponding side measures 12 cm. If a

third side in the smaller triangle is 7 cm, find the corresponding side in the larger triangle.

3. A scale model of a building is 1:50. If the model’s height is 8 meters, what is the actual height of the
building?

Answers:

1. Set up ratio of lengths: \(\frac{10}{15} = \frac{6}{x}\). Cross-multiplied: \(10x = 15 \times 6 = 90\). Solve:
\(x = 9\, \text{cm}\).

2. Ratio: \(\frac{9}{12} = \frac{7}{x}\). Cross-multiplied: \(9x = 12 \times 7 = 84\). Solve: \(x = \frac{84}{9} =
9.\overline{3}\) cm.

3. Scale factor: \(\frac{8}{\text{actual height}} = \frac{1}{50}\). So, actual height = \(8 \times 50 = 400\,
\text{meters}\).

Conclusion

Understanding how to find missing lengths in similar figures is a vital skill in geometry that combines
recognition of similarity, setting up proportions, and solving equations. Whether working through
triangles, rectangles, or real-world models, mastering these concepts enables you to approach geometric
problems systematically and confidently. Remember to verify similarity before solving, carefully label
your figures, and always check your work for accuracy. With practice, solving for missing lengths in

similar figures will become an intuitive part of your mathematical toolkit.

Frequently Asked Questions

What is the first step to find the missing length in similar figures?

Identify the pairs of corresponding sides and set up a proportion between their lengths.

How do you determine which sides correspond in similar figures?

Check the angles and the overall shape to match the sides that are in the same relative position and



proportion.

If two corresponding sides are known, how can you find the missing
side?

Set up a proportion between the known sides and the unknown side, then solve for the missing length.

‘What role do scale factors play when working with similar figures?

The scale factor is the ratio of a pair of corresponding sides; it helps to find missing lengths by multiplying

or dividing accordingly.

Can you use the Pythagorean theorem to find missing lengths in similar
figures?

Yes, if the figures are right triangles, you can use the Pythagorean theorem to find missing side lengths

once the figures are identified as similar.

‘What should you do if the figures are not directly labeled but are similar?

Identify the corresponding angles and sides through inspection, then set up proportions based on matching

sides.

Why is understanding the properties of similar figures important in
solving for missing lengths?

Because similar figures maintain proportional side lengths, understanding these properties allows you to set

up accurate ratios and solve for unknowns efficiently.

Additional Resources

Each Of The Figures Are Similar. Find The Missing Length

Understanding geometric similarities is a fundamental skill in mathematics, especially when dealing with
figures like triangles, rectangles, and other polygons. The concept of similarity allows us to analyze and
solve problems involving unknown measurements by leveraging proportional relationships. This article
explores the principles behind similar figures, how to identify corresponding parts, and the step-by-step
process to find missing lengths when figures are similar. Whether you're a student preparing for exams or
a teacher looking for a clear explanation, this comprehensive guide aims to clarify these concepts in a

reader-friendly yet technically accurate manner.



The Concept of Similar Figures: An Introduction

‘What Does It Mean for Figures to Be Similar?

In geometry, two figures are considered similar if they have the same shape but not necessarily the same

size. This means that:

- Corresponding angles are equal.

- Corresponding sides are in proportion.

For example, two triangles are similar if their angles are congruent in pairs and their sides are proportional.

The similarity preserves shape but allows for scaling.

Why Is Similarity Important?

The importance of similar figures lies in their ability to simplify complex problems:
- They allow us to find unknown lengths using ratios.

- They help in real-world applications like architecture, engineering, and design.

- They serve as a foundation for understanding scale models and maps.
Recognizing Similar Figures

To determine if two figures are similar:

- Check if all corresponding angles are equal.

- Verify if the ratios of the lengths of corresponding sides are equal.

Principles of Similar Figures and Proportionality

Corresponding Angles and Sides

In similar figures:

- Each pair of corresponding angles is equal.

- Each pair of corresponding sides has a ratio equal to the scale factor of the figures.

For example, if triangle ABC is similar to triangle DEF, then:



- Angle A equals Angle D, Angle B equals Angle E, and Angle C equals Angle F.
- The ratio AB/DE equals BC/EF equals AC/DF.

The Scale Factor

The scale factor (k) is the ratio of a side in the larger figure to its corresponding side in the smaller figure. It

can be represented as:

\[ k = \frac{\text{Length of a side in the larger figure}}{\text{Corresponding side in the smaller figure}} \]

This factor is crucial for solving problems involving missing lengths.

The Proportionality Theorem

Given similar figures, the sides are proportional:

\[ \frac{ AB}{DE} = \frac{BC}{EF} = \frac{AC}{DF} \]

This proportionality allows us to set up equations to find unknown lengths.

Step-by-Step Approach to Find Missing Lengths

When presented with similar figures and an unknown length, follow these steps:

Step 1: Confirm Similarity

Ensure that the figures are similar by checking:

- Equal corresponding angles.

- Proportional corresponding sides.

Step 2: Identify Corresponding Parts

Match each side and angle in the smaller figure with its corresponding part in the larger figure. Be precise

in pairing them correctly.

Step 3: Set Up Proportions

Use the known lengths to create ratios. For example:

\[ \frac{\text{Known side in figure 1}}{\text{Corresponding side in figure 2}} = \text{Scale factor} \]



or directly set up the proportion involving the missing length.

Step 4: Solve for the Missing Length

Cross-multiply and solve the resulting algebraic equation to find the unknown measure.

Practical Examples of Finding Missing Lengths

Example 1: Triangles with Known Sides

Suppose two triangles are similar:

- Triangle ABC with sides AB = 8 cm, BC = 6 cm, AC = 10 cm.
- Triangle DEF with sides DE = 12 cm, EF = ? cm, DF = 15 cm.

Find the length of EF.
Solution:
1. Confirm similarity: Assume the triangles are similar (given in the problem statement).

2. Corresponding sides: AB with DE, BC with EF, AC with DF.

3. Set up ratios:

\[ \frac{AB}{DE} = \frac{BC}{EF} = \frac{AC}{DF} \]

Plugging in known values:

\[ \frac{8}{12} = \frac{6}{EF} = \frac{10}{15} \]

Calculate the scale factor using the known sides:

\[ \frac{8}{12} = \frac{2}{3} \]

Check with the other known pair:

\[ \frac{10}{15} = \frac{2}{3} \]

Since both ratios are equal, the scale factor is \( \frac{2}{3} \).

Find EF:



\[ \frac{6}{EF} = \frac{2}{3} \Rightarrow 6 \times 3 = 2 \times EF \Rightarrow 18 = 2 \times EF
\Rightarrow EF = 9\,cm \]

Answer: EF is 9 cm.
Example 2: Rectangles with Different Sizes

Imagine two rectangles are similar, and the larger rectangle has a length of 14 meters and a width of 7

meters. The smaller rectangle has a length of 10 meters, and you need to find its width.
Solution:

1. Similar rectangles imply proportional sides.

2. Set up the ratio of lengths:

\[ \frac{14}{10} = \frac{7}{w} \]

3. Cross-multiplied:

\[ 14 \times w = 10 \times 7 \Rightarrow 14w = 70 \Rightarrow w = \frac{70}{14} = 5\, \text{meters} \]

Answer: The width of the smaller rectangle is 5 meters.

Common Challenges and Tips

Recognizing Similar Figures in Complex Problems

- Look for shared angles or side ratios.

- Use auxiliary lines or angle chasing if necessary.

- Remember that similar figures may not be the same size but retain shape.

Handling Multiple Unknowns

- When multiple lengths are unknown, set up multiple proportions.

- Use substitution to solve simultaneous equations.
Ensuring Correct Pairings

- Carefully match each side and angle to avoid errors.

- Confirm that ratios are consistent across all pairs.



Real-World Applications of Finding Missing Lengths in Similar Figures

Architecture and Construction

Designing scaled models or plans requires calculating unknown measurements based on known

dimensions, ensuring accuracy in structures.

Map Reading and Navigation

Maps are scaled representations; understanding similarity helps determine real-world distances from map

measurements.

Engineering and Manufacturing

Proportional reasoning ensures parts are manufactured to correct sizes when scaled from prototypes.

Art and Design

Artists and designers use similarity principles for scaling images or objects accurately.

Summary and Key Takeaways

- Similar figures maintain the same shape but differ in size; their corresponding angles are equal, and sides
are proportional.

- The scale factor is the ratio of corresponding sides and is essential for solving length problems.

- To find a missing length:

- Confirm similarity.

- Pair corresponding parts correctly.

- Set up proportions based on known measurements.

- Cross-multiply and solve for the unknown.

- Practice with diverse problems to develop confidence and accuracy.

Final Thoughts

Understanding how to find missing lengths in similar figures is a vital skill that combines geometric
reasoning with algebraic problem-solving. By mastering the principles of similarity, recognizing

corresponding parts, and setting up correct proportions, you can confidently approach a variety of



geometric problems — from academic exercises to real-world applications. Remember to verify the
similarity before proceeding, and always double-check your pairings and calculations to ensure accuracy.
With practice, these problems become intuitive, allowing you to analyze and interpret geometrical figures

with clarity and precision.
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