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Lesson 121: Triangle Proportionality Theorem
Answer Key – Mastering Geometry's Golden Ratio

Are you wrestling with the Triangle Proportionality Theorem? Feeling lost in
a sea of similar triangles and proportional segments? You're not alone! Many
students find this geometry concept challenging, but mastering it unlocks a
deeper understanding of geometric relationships. This comprehensive guide
provides a detailed explanation of the Triangle Proportionality Theorem,
walks you through solving various problems, and offers a complete "answer
key" – not just the solutions, but the reasoning behind them. We'll cover
everything from the theorem's statement to advanced applications, ensuring
you confidently tackle any related question. Let's dive in!

Understanding the Triangle Proportionality Theorem
(Lesson 121)

The Triangle Proportionality Theorem, often referred to as the Side-Splitter
Theorem, states: If a line parallel to one side of a triangle intersects the
other two sides, then it divides the two sides proportionally.

Let's break this down. Imagine a triangle, say ∆ABC. Now, draw a line
segment, DE, parallel to side BC, intersecting sides AB and AC at points D
and E respectively. The theorem tells us that the ratio of AD to DB is equal
to the ratio of AE to EC. We can express this mathematically as:

AD/DB = AE/EC

This seemingly simple statement opens doors to solving a wide range of
geometric problems. The key is understanding that the parallel line creates
similar triangles (∆ADE ~ ∆ABC). This similarity is the foundation upon which
the proportional relationships rest.

Example Problems and Step-by-Step Solutions (Lesson
121 Answer Key)

Let's work through some examples to solidify your understanding. Each problem
will include a detailed solution, providing a comprehensive "answer key" to
common Triangle Proportionality Theorem questions.

Example 1:

In ∆ABC, DE || BC. AD = 6, DB = 9, and AE = 8. Find EC.

Solution:

Using the Triangle Proportionality Theorem:

AD/DB = AE/EC



6/9 = 8/EC

Cross-multiply: 6EC = 72

Solve for EC: EC = 12

Therefore, EC = 12.

Example 2:

In ∆ABC, DE || BC. AD = x, DB = 12, AE = x + 2, and EC = 18. Find x.

Solution:

Again, apply the Triangle Proportionality Theorem:

AD/DB = AE/EC

x/12 = (x + 2)/18

Cross-multiply: 18x = 12(x + 2)

18x = 12x + 24

6x = 24

x = 4

Therefore, x = 4.

Example 3: A More Challenging Problem

In ∆ABC, DE || BC. AB = 20, AD = 8, and AC = 25. Find AE and EC.

Solution:

This problem requires a slightly different approach. We know that AD/DB =
AE/EC. While we don't have DB and EC directly, we can find them using the
given information:

DB = AB - AD = 20 - 8 = 12

Now we can use the theorem:

8/12 = AE/EC

We also know that AE + EC = AC = 25. Let's solve this system of equations.
From the proportion:

AE = (2/3)EC

Substitute into AE + EC = 25:

(2/3)EC + EC = 25

(5/3)EC = 25



EC = 15

Now, solve for AE:

AE = 25 - 15 = 10

Therefore, AE = 10 and EC = 15.

Beyond the Basics: Advanced Applications of the
Theorem

The Triangle Proportionality Theorem isn't just about finding missing
lengths. It's a powerful tool for proving geometric relationships and solving
more complex problems. For example, it can be used in proofs involving
similar triangles, area calculations, and coordinate geometry.

Understanding the underlying principle of similar triangles allows you to
extend the theorem's application to more intricate scenarios. Practice is key
to mastering this skill. Work through diverse examples, focusing on
understanding the underlying logic rather than just memorizing formulas.

Tips for Mastering the Triangle Proportionality
Theorem

Visualize: Draw diagrams for every problem. This helps to visualize the
relationships between the segments.
Label Carefully: Clearly label all segments with their given lengths or
variables.
Practice Regularly: The more problems you solve, the more comfortable you'll
become with applying the theorem.
Seek Help When Needed: Don't hesitate to ask your teacher or tutor for
clarification if you're struggling with a particular concept.

Conclusion

The Triangle Proportionality Theorem, though initially seeming complex, is a
fundamental concept in geometry with wide-ranging applications. By
understanding the theorem's statement, practicing with various examples (as
demonstrated in our "answer key"), and recognizing its connection to similar
triangles, you can confidently tackle any problem involving proportional
segments within triangles. Remember to always visualize, label accurately,
and practice consistently to solidify your understanding.

FAQs

What is the difference between the Triangle Proportionality Theorem and1.
the Converse of the Triangle Proportionality Theorem?

The Triangle Proportionality Theorem states that if a line parallel to one
side intersects the other two sides proportionally, then the line is parallel
to that side. The converse states that if a line divides the two sides



proportionally, then it's parallel to the third side. They are essentially
two sides of the same coin.

Can the Triangle Proportionality Theorem be applied to all types of1.
triangles?

Yes, the Triangle Proportionality Theorem applies to all triangles – acute,
obtuse, and right-angled triangles. The parallelism condition remains the
core requirement.

How is the Triangle Proportionality Theorem related to similar1.
triangles?

The Triangle Proportionality Theorem directly stems from the properties of
similar triangles. The parallel line creates two similar triangles, which is
the basis for the proportional relationships.

Are there any real-world applications of the Triangle Proportionality1.
Theorem?

While not immediately obvious, the principles of proportionality are used in
many fields like architecture (scaling models), cartography (mapmaking), and
engineering (designing structures).

What if the line intersecting the triangle is not parallel to the third1.
side?

If the line is not parallel, the Triangle Proportionality Theorem does not
apply. The ratios of the segments will not be equal. Different geometric
principles would need to be employed to solve the problem.
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