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4-6 Congruence in Right Triangles: Answer Key

Structure:
This document provides a comprehensive answer key for exercises related to the 4-6 congruence
postulates (Hypotenuse-Leg, Leg-Leg, Hypotenuse-Angle) in right-angled triangles. It is structured to
follow a typical textbook progression, beginning with foundational concepts and progressing to more
complex problem-solving. Each section will contain:

1. Conceptual Review: A brief recap of the relevant theorem or postulate.

2. Example Problems: Worked-out examples demonstrating the application of the theorems.

3. Practice Problems with Solutions: A series of exercises with detailed solutions, explaining the

reasoning behind each step. Different difficulty levels will be included to cater to varied student

understanding.

4. Challenge Problems with Solutions: More advanced problems designed to test deeper

understanding and problem-solving skills.

Description:

This answer key is designed as a supplementary resource for students studying geometry, specifically



focusing on the congruence of right-angled triangles using the Hypotenuse-Leg (HL), Leg-Leg (LL),
and Hypotenuse-Angle (HA) postulates. It provides detailed solutions to a range of problems, allowing
students to check their work, identify areas where they need further clarification, and develop a strong
understanding of the concepts. The answer key emphasizes clear explanations and logical steps to aid
comprehension. It also includes both straightforward and challenging problems to cater to different

learning styles and paces.
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Summary:

This 1000-word answer key provides comprehensive solutions to a variety of problems focusing on the
congruence postulates specific to right-angled triangles. It covers the Hypotenuse-Leg (HL), Leg-Leg
(LL), and Hypotenuse-Angle (HA) postulates, offering detailed explanations and step-by-step solutions
for both basic and advanced problems. The key serves as a valuable tool for students to self-assess
their understanding, identify areas needing improvement, and solidify their knowledge of right-triangle
congruence. The structure is designed for ease of use, allowing students to quickly locate solutions

and focus on their areas of difficulty.
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(The following section would constitute the bulk of the 1000-word document — approximately 850
words — and would contain the detailed answer key itself. Due to the length constraint of this response,
| cannot provide the full answer key here. However, | will give you a sample of what such a section
might contain.)

Section 1: Hypotenuse-Leg (HL) Postulate

Conceptual Review: The Hypotenuse-Leg (HL) Postulate states that if the hypotenuse and a leg of one
right triangle are congruent to the hypotenuse and a leg of another right triangle, then the triangles are
congruent.

Example Problem 1:

Given: Right triangle ABC (¢ = 90°), rignt triangle DEF (F = 90°), AB U DE, BC U EF. Prove:
Oasc U Uoer

Solution:

1. Given: AB U DE, BC [l EF
2. DC I:l DF (Both are right angles)

3. DABC [l DDEF (HL Postulate)

Practice Problem 1:

In right triangles XYZ (DY = 90°) and PQR (DQ =90°), XY = PQ = 5cm, and XZ = PR = 13cm. Are

the triangles congruent? Explain.



Solution:

Yes, the triangles are congruent by the HL Postulate because the hypotenuse and one leg of DXYZ
are congruent to the hypotenuse and one leg of DPQR.

Practice Problem 2 (More Challenging):

Given: Right triangle ABC (LB = 90°), M is the midpoint of AC. Prove: AM U BM [ cm.

(Solution would follow here, outlining geometric reasoning and potentially using other postulates or

theorems)

(This pattern would be repeated for the Leg-Leg (LL) and Hypotenuse-Angle (HA) postulates, with
increasing complexity of practice and challenge problems. Each section would include multiple

examples and exercises with detailed solutions.)

(The final section might include a summary of key concepts and a list of additional resources for

further study.)
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Understanding triangle congruence is a cornerstone of geometry. While postulates like SSS (Side-
Side-Side), SAS (Side-Angle-Side), ASA (Angle-Side-Angle), and AAS (Angle-Angle-Side) provide solid
frameworks for proving triangle congruence, right triangles enjoy a unique theorem: the Hypotenuse-
Leg (HL) Theorem, often referred to as the 4-6 congruence (referencing a common textbook
numbering). This article dives deep into the 4-6 congruence (HL Theorem), exploring its application,

proving its validity, and tackling common problems students encounter.

What is 4-6 Congruence (HL Theorem)?

The 4-6 congruence, or Hypotenuse-Leg (HL) Theorem, states that if the hypotenuse and a leg of one
right triangle are congruent to the hypotenuse and corresponding leg of another right triangle, then the

two triangles are congruent.
Let's break this down:

Right Triangles: The theorem only applies to right-angled triangles — triangles containing a 90-degree
angle.

Hypotenuse: The side opposite the right angle is the hypotenuse. It's always the longest side of the
right triangle.

Leg: The two sides that form the right angle are called legs.

In essence, if you can show that the hypotenuse and one leg of two right triangles are equal in length,

you automatically know the triangles are congruent. This simplifies many proofs significantly.



Why is 4-6 Congruence Important?

The HL Theorem offers a powerful shortcut compared to other congruence postulates. Instead of
needing to demonstrate congruence of three sides or two sides and an included angle, you only need
two elements: the hypotenuse and one leg. This efficiency significantly streamlines problem-solving,
especially in complex geometric figures involving multiple right triangles. Understanding and applying

the HL theorem saves time and increases accuracy in geometric proofs.
Furthermore, the HL theorem is frequently applied in real-world applications like:

Engineering: Determining structural stability in buildings and bridges.
Surveying: Measuring distances and angles in land surveying.
Navigation: Calculating distances and directions.

Computer Graphics: Creating accurate and realistic 3D models.

Proving the HL Theorem

While often presented as a theorem, the HL Theorem can be proven using other triangle congruence
postulates. One common approach uses the Pythagorean Theorem in conjunction with the SSS

postulate:

1. Start with two right triangles: Let's call them DABC and DDEF, where DA and DD are the right

angles. We assume that hypotenuse AB D hypotenuse DE, and leg AC D leg DF.

1. Apply the Pythagorean Theorem: In DABC, we know that AB? = AC? + BC2. Similarly, in DDEF,
DE2? = DF? + EF2



1. Substitute and simplify: Since AB [l DE and AC [l DF, we can substitute to get AC? + BC? = DF?

+ EF2,

1. Deduce congruence of the remaining sides: Because AC? = DF?, subtracting AC? from both sides

yields BC? = EF2. Taking the square root of both sides confirms BC D EF.

1. Apply the SSS Postulate: Now we have AB [l DE, Ac [ bF, and Bc [l EF. By the SsS
postulate, DABC [l I]DEF. Therefore, the HL Theorem is proven.

This proof demonstrates that the HL Theorem is a direct consequence of established geometric

principles, solidifying its legitimacy.

Working with 4-6 Congruence: Example Problems

Let's illustrate the application of the 4-6 congruence with some example problems:
Example 1:

Two right triangles, DABC and DXYZ, have hypotenuse AB = XY and leg BC = YZ. Prove DABC D
DXYZ.

Solution: Since both triangles are right-angled, and we have a congruent hypotenuse (AB = XY) and a

congruent leg (BC = YZ), the HL Theorem directly applies. Therefore, DABC D DXYZ.



Example 2:

In the diagram, DABC and DADC are right-angled triangles sharing a common side AC. If AB = AD,
prove DABC [l DADC.

Solution: Both triangles share the hypotenuse AC. We're given that leg AB = leg AD. Applying the HL
theorem, asc [l [abc.
Example 3: A More Challenging Problem

Given a quadrilateral ABCD, where DA and DC are right angles, AB = CD, and AD = BC. Prove that

ABCD is a rectangle.

Solution: This problem requires a more strategic approach. We can divide the quadrilateral into two

right triangles, DABD and DBCD, using diagonal BD.
In DABD and DBCD, we have:

hypotenuse AD = BC (given)

leg AB = CD (given)

Applying the HL Theorem to LJABD and [lBCD, we establish Uasp [ Usco.

Because corresponding parts of congruent triangles are congruent (CPCTC), we can deduce that

DABD = DBDC and DADB = DCBD.
Since consecutive angles are supplementary, DABC + DBCD =180° and DBAD + DCDA =180°.

Since DA and DC are already right angles (90°), then DB and DD must also be right angles to satisfy

the supplementary angle condition.



A quadrilateral with four right angles is a rectangle. Therefore, ABCD is a rectangle.

This demonstrates how a clever application of the HL theorem can be used as a stepping stone to

prove more complex geometric relationships.

Common Mistakes and How to Avoid Them

A common mistake is attempting to apply the HL theorem to triangles that are not right-angled. The
theorem’s conditions are strictly defined, and any deviation will invalidate the conclusion. Always verify
that the triangles in question are right triangles before applying the HL Theorem. Another common
error is mistakenly identifying the hypotenuse or legs. Carefully examine the diagram and ensure the

correct sides are identified.

Conclusion: Mastering 4-6 Congruence

The 4-6 congruence (HL Theorem) is a valuable tool in the geometry student's arsenal. By
understanding its principles, proof, and applications, students can significantly enhance their problem-
solving capabilities in geometry proofs and a wide range of related mathematical challenges.
Remembering the crucial requirement of right-angled triangles and accurately identifying the
hypotenuse and legs are key to successfully applying the HL Theorem. With consistent practice and
attention to detail, mastering the 4-6 congruence will lead to greater proficiency in geometric

reasoning.
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