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4.2 Angles of Triangles: Answer Key

Structure:

This document serves as an answer key for exercises related to the properties
of angles in triangles, specifically covering section 4.2 of a presumed
geometry textbook. The structure follows the order of problems presented in
the original exercise set. Each problem is restated, followed by a detailed
solution demonstrating the application of relevant theorems and postulates
(e.g., Triangle Angle Sum Theorem, Exterior Angle Theorem). Where diagrams
are necessary for understanding the solution, they are included and clearly
labeled. Solutions are presented in a step-by-step manner to aid
comprehension, highlighting key concepts and calculations. For problems
involving proofs, the solutions provide a logical progression of statements
and reasons, meticulously justifying each step. Finally, the document
concludes with a brief summary reinforcing the key concepts covered in the
exercises.

Description:

This answer key provides comprehensive solutions to the problems presented in
section 4.2, "Angles of Triangles," likely from a high school geometry
textbook. It is designed to help students verify their understanding of
triangle angle relationships, including the Triangle Angle Sum Theorem, the
Exterior Angle Theorem, and the relationships between interior and exterior
angles. The solutions offer not just the final answers but detailed
explanations and justifications, enabling students to identify and correct
any misconceptions in their problem-solving approaches. The clear and
organized presentation enhances comprehension and facilitates self-learning.
The key is intended for independent study and should supplement, not replace,
classroom instruction.
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Summary:

Section 4.2, "Angles of Triangles," introduces fundamental concepts related
to the angles within triangles. This answer key provides solutions to
exercises reinforcing these concepts. Specifically, it covers the application
of the Triangle Angle Sum Theorem (the sum of the interior angles of a
triangle equals 180 degrees) and the Exterior Angle Theorem (the measure of
an exterior angle of a triangle is equal to the sum of the measures of the
two non-adjacent interior angles). The problems range in difficulty, from
simple angle calculations to more complex proofs involving multiple triangles



and angle relationships. The detailed solutions aim to solidify student
understanding of these theorems and their applications in various geometric
problem-solving scenarios. By working through the problems and comparing
their solutions to the provided answers, students can gain confidence in
their grasp of these foundational geometric principles.

Publisher: [Insert Publisher Name Here] - e.g., Acme Educational Publishers

Editor: [Insert Editor Name Here] - e.g., John Smith, PhD

(The following is a placeholder for the actual problem solutions. Replace
this with the actual problems and their solutions from section 4.2. Remember
to adjust the number of problems and the complexity based on the actual
content of section 4.2.)

Problem Solutions (Example - Replace with actual problems and solutions from
section 4.2):

Problem 1: Find the measure of the missing angle in a triangle with angles
measuring 50° and 70°.

Solution: Let the missing angle be x. According to the Triangle Angle Sum
Theorem, the sum of the angles in a triangle is 180°. Therefore:

50° + 70° + x = 180°

120° + x = 180°

x = 180° - 120°

x = 60°

Therefore, the missing angle measures 60°.

Problem 2: (Example of a problem involving the Exterior Angle Theorem.
Include a diagram.)

Solution: (Detailed solution using the Exterior Angle Theorem, showing step-
by-step calculations and justification.)

Problem 3: (Example of a proof problem involving multiple triangles and angle
relationships.)

Solution: (Detailed step-by-step proof, clearly stating each statement and

reason.)

(Continue adding problem solutions in the same format until all problems from
section 4.2 are covered.)

Conclusion:



This answer key provided detailed solutions to the problems in section 4.2,
"Angles of Triangles." Mastering these concepts is crucial for further
advancement in geometry. Students are encouraged to review the solutions
thoroughly, focusing on the underlying principles and problem-solving
strategies. Understanding the Triangle Angle Sum Theorem and the Exterior
Angle Theorem is fundamental to success in more complex geometric proofs and
applications. Consistent practice and a clear understanding of these theorems
will pave the way for a deeper understanding of geometry.

Decoding the 45-45-90 Triangle: Your Ultimate
Guide to Angles, Sides, and Applications

Keywords: 45-45-90 triangle, isosceles right triangle, special right
triangle, trigonometry, geometry, angle relationships, side lengths,
Pythagorean theorem, problem solving, examples, practice problems, solutions,
answer key

Understanding the properties of special right triangles is crucial for
success in geometry and trigonometry. Among these, the 45-45-90 triangle,
also known as an isosceles right triangle, holds a prominent position due to
its predictable angle and side relationships. This comprehensive guide will
explore the 45-45-90 triangle in detail, providing a clear understanding of
its characteristics and applications. We’ll cover the fundamental principles,
delve into practical problem-solving strategies, and provide you with a
comprehensive answer key to solidify your grasp of this essential geometric
concept.

What is a 45-45-90 Triangle?

A 45-45-90 triangle is a right-angled triangle with two angles measuring 45
degrees each and one angle measuring 90 degrees. The "45-45-90" nomenclature
directly refers to these angles. The key characteristic making it "special"
is its isosceles nature - meaning two of its sides (those opposite the 45-
degree angles) are equal in length. This inherent symmetry significantly
simplifies calculations and problem-solving involving this type of triangle.

Understanding the Side Length Ratios

The beautiful simplicity of the 45-45-90 triangle lies in its consistent side
length ratios. If we denote the length of the two equal legs (opposite the
45-degree angles) as 'x', then the length of the hypotenuse (opposite the 90-
degree angle) is always x/2. This relationship is derived directly from the

Pythagorean theorem (a’ + b? = c?), where a and b are the legs and c is the
hypotenuse. In a 45-45-90 triangle, since a = b = x, we have:
x? + x* = c¢?



c = xV2

This simple ratio (x : x : x/2) forms the cornerstone for solving problems
involving 45-45-90 triangles. Understanding and remembering this ratio is
paramount.

Practical Applications and Problem Solving

The 45-45-90 triangle isn't Jjust a theoretical concept; it has numerous real-
world applications. Architects use it in design, engineers utilize it in
structural calculations, and it even appears in everyday objects and
scenarios.

Example 1: Finding the Hypotenuse

A square has sides of length 5 cm. If a diagonal is drawn, creating two
45-45-90 triangles, what is the length of the diagonal?

Solution: Each side of the square forms a leg of the 45-45-90 triangle (x = 5
cm) . Therefore, the hypotenuse (diagonal) is 5V/2 cm.
Example 2: Finding the Leg Lengths

The hypotenuse of a 45-45-90 triangle is 10 cm. What is the length of each
leg?

Solution: We know that the hypotenuse is xV/2, where x is the length of each
leg. Therefore, x/2 = 10 cm. Solving for x, we get x = 10 / VY2 = 5/2 cm.

Example 3: Area Calculation
A right isosceles triangle has a hypotenuse of 8 cm. Find its area.

Solution: First, find the leg length: xV2 = 8, so x = 8/VY2 = 4/2 cm. The area
of a triangle is (1/2) base height. In a 45-45-90 triangle, the base and
height are equal to the leg length. Therefore, the area is (1/2) (4Y2 cm)

(42 cm) = 16 cm?.

Advanced Applications and Trigonometric
Functions

The 45-45-90 triangle also plays a significant role in trigonometry. The
sine, cosine, and tangent functions for a 45-degree angle can be easily
derived from the side ratios:

sin (45°) = opposite/hypotenuse = x / (xV/2) = 1/¥2 = V2/2
cos (45°) = adjacent/hypotenuse = x / (xV2) = 1/¥2 = +V2/2
tan (45°) = opposite/adjacent = x / x =1

These trigonometric values are frequently used in various calculations,
showcasing the 45-45-90 triangle's importance beyond basic geometry.



Practice Problems and Answer Key

Test your understanding with these practice problems:

Problem 1: A 45-45-90 triangle has legs of length 7 inches. Find the length
of the hypotenuse.

Problem 2: The hypotenuse of a 45-45-90 triangle is 12 meters. Find the
length of each leg.

Problem 3: A square has a diagonal of 15 cm. What is the area of the square?
Problem 4: A right triangle has an area of 25 square feet and its legs are
equal in length. Find the hypotenuse length.

Answer Key:

Problem 1: 7V2 inches

Problem 2: 6/2 meters

Problem 3: 112.5 cm?

Problem 4: 10 feet

Conclusion

The 45-45-90 triangle, with its predictable angle and side relationships, is
a fundamental concept in geometry and trigonometry. Mastering its properties
and applications is crucial for success in various mathematical fields and
real-world problem-solving scenarios. By understanding its side ratios and
applying the Pythagorean theorem, you can confidently tackle problems
involving this special right triangle. Remember to practice regularly using
the provided examples and problems to solidify your understanding and build
your problem-solving skills. The more you work with 45-45-90 triangles, the
more intuitive their properties will become.
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