
find the missing side lengths leave your
answers as radicals
find the missing side lengths leave your answers as radicals is a fundamental skill in
geometry and trigonometry, especially when working with right triangles and other
polygons. This article will explore various methods to determine unknown side lengths,
emphasizing leaving your answers in radical form rather than decimal approximations. By
maintaining radical expressions, the results remain exact, which is crucial for higher-level
mathematics and applications requiring precision. Techniques such as the Pythagorean
theorem, properties of special triangles, and the use of the distance formula will be
discussed in detail. Additionally, the article will cover how to simplify radicals correctly and
apply these principles in different geometric contexts. This comprehensive guide is
designed to enhance understanding and boost problem-solving skills related to finding
missing side lengths while preserving exact answers as radicals.

Understanding the Importance of Leaving Answers as Radicals

Using the Pythagorean Theorem to Find Missing Side Lengths

Special Right Triangles and Their Properties

Simplifying Radical Expressions

Applying the Distance Formula with Radical Answers

Understanding the Importance of Leaving
Answers as Radicals
Leaving answers as radicals ensures that the side lengths maintain their exact values
without rounding errors. Decimal approximations can introduce inaccuracies that
compound in further calculations, whereas radicals preserve the true mathematical
relationships. In advanced mathematics, precise radical forms are preferred because they
maintain symbolic integrity and allow for easier manipulation in algebraic expressions and
proofs. Moreover, radicals often reveal deeper geometric insights, such as recognizing
similarity or congruence, which decimal numbers might obscure.

Exactness versus Approximation
When solving for unknown side lengths, especially in cases involving irrational numbers,
converting to decimals leads to approximations. While decimals are useful for practical
measurements, leaving answers in radical form retains exactness. For example, expressing
a side length as √2 instead of 1.414 allows clear recognition of its geometric significance.



Mathematical Consistency in Geometry
Radical expressions align with geometric principles, particularly in right triangle
relationships and Euclidean constructions. Maintaining answers as radicals supports
consistent problem-solving and theoretical work, where precision is paramount.

Using the Pythagorean Theorem to Find Missing
Side Lengths
The Pythagorean theorem is a cornerstone tool for finding missing side lengths in right
triangles. It states that the square of the hypotenuse equals the sum of the squares of the
other two sides. When given two side lengths, the third can be found by solving the
corresponding equation and expressing the result as a radical.

The Pythagorean Formula
The formula is written as a² + b² = c², where c represents the hypotenuse and a, b the legs
of the triangle. To find a missing side:

If the hypotenuse is missing, calculate c = √(a² + b²).1.

If a leg is missing, calculate a = √(c² - b²) or b = √(c² - a²).2.

Example Calculation
Given a right triangle with legs of lengths 3 and 4, the hypotenuse is found by:

c = √(3² + 4²) = √(9 + 16) = √25 = 5.

If one leg length is missing and the hypotenuse is 13 with the other leg 5, the missing side
is:

a = √(13² - 5²) = √(169 - 25) = √144 = 12.

Special Right Triangles and Their Properties
Special right triangles have side length ratios that simplify the process of finding missing
sides and expressing answers as radicals. The most common are the 45°-45°-90° and
30°-60°-90° triangles. Recognizing these triangles allows for immediate determination of
side lengths using known ratios without resorting to the Pythagorean theorem each time.



45°-45°-90° Triangle
In a 45°-45°-90° triangle, the legs are congruent, and the hypotenuse is √2 times the length
of each leg. The side ratio is:

Leg 1: x

Leg 2: x

Hypotenuse: x√2

Thus, if one leg is known, the other side lengths can be found by multiplying or dividing by
√2 and leaving the answers as radicals.

30°-60°-90° Triangle
This triangle has side ratios of:

Short leg (opposite 30°): x

Long leg (opposite 60°): x√3

Hypotenuse: 2x

Knowing one side allows for the calculation of the others with radical expressions
preserved—for example, if the short leg is 5, the long leg is 5√3, and the hypotenuse is 10.

Simplifying Radical Expressions
When finding the missing side lengths leave your answers as radicals, it is essential to
simplify radical expressions properly. Simplification involves factoring out perfect squares
and reducing the radical to its simplest form. This process ensures clarity and ease in
subsequent calculations.

Steps to Simplify Radicals

Factor the number inside the radical into its prime factors.1.

Identify and extract pairs of prime factors as perfect squares.2.

Rewrite the radical with the extracted perfect squares outside the radical.3.

Leave any non-perfect square factors inside the radical.4.



Example of Simplification
Simplify √72:

Prime factorization of 72 is 2² × 3² × 2.

Extract perfect squares: 2² = 4 and 3² = 9.

√72 = √(4 × 9 × 2) = √36 × √2 = 6√2.

Applying the Distance Formula with Radical
Answers
The distance formula calculates the distance between two points in the coordinate plane
and often results in radicals. It is derived from the Pythagorean theorem and is essential
when finding missing side lengths in coordinate geometry.

The Distance Formula
Given two points (x₁, y₁) and (x₂, y₂), the distance d between them is:

d = √[(x₂ - x₁)² + (y₂ - y₁)²].

Leaving the answer in radical form preserves exactness and allows for further symbolic
manipulation.

Example Calculation
Find the distance between points (1, 2) and (4, 6):

d = √[(4 - 1)² + (6 - 2)²] = √(3² + 4²) = √(9 + 16) = √25 = 5.

If the points were (0, 0) and (3, 5), the distance is:

d = √(3² + 5²) = √(9 + 25) = √34, which is left as a radical.

Frequently Asked Questions

Find the missing side length of a right triangle with legs
5 and 12.
13

Find the missing leg of a right triangle if the



hypotenuse is 10 and one leg is 6.
2√7

Find the length of the diagonal of a square with side
length 7.
7√2

A right triangle has one leg measuring 3 and the
hypotenuse measuring 3√5. Find the missing leg length.
6

Find the missing side length of an isosceles right
triangle with leg length 8.
8√2

Given a right triangle with legs (x) and (x√3), and
hypotenuse 12, find x.
6

Find the missing side of a right triangle where one leg
is 4 and the hypotenuse is 4√3.
4√2

Additional Resources
1. Radical Triangles: Mastering Missing Side Lengths
This book offers a comprehensive guide to finding missing side lengths in triangles using
radical expressions. It covers fundamental concepts such as the Pythagorean theorem,
special right triangles, and the application of radicals in geometry. Readers will gain
confidence in simplifying and interpreting radical answers through numerous examples and
practice problems.

2. Exploring Right Triangles with Radicals
Focusing specifically on right triangles, this book explains how to determine unknown side
lengths using radicals. It delves into the properties of 30-60-90 and 45-45-90 triangles,
showing how to express side lengths in simplest radical form. The clear explanations and
step-by-step solutions make it ideal for high school students and math enthusiasts.

3. The Geometry of Radicals: Lengths and Proofs
Ideal for learners who want to deepen their understanding of geometry, this book explores



the use of radicals in calculating side lengths beyond right triangles. It includes proofs,
constructions, and problem-solving strategies that involve radicals. The book challenges
readers to think critically about the relationships between sides and angles.

4. Radicals and the Pythagorean Theorem
This title zeroes in on the Pythagorean theorem and its applications in finding missing sides
expressed as radicals. It explains how to handle square roots and simplify radical answers
effectively. With practical examples and exercises, readers learn to apply these skills to
real-world problems.

5. Finding Missing Sides: Radical Solutions in Trigonometry
Bridging geometry and trigonometry, this book teaches how to use trigonometric ratios
alongside radicals to find missing side lengths. It covers sine, cosine, and tangent functions,
emphasizing exact radical forms rather than decimal approximations. The content is
suitable for students preparing for advanced math courses.

6. Simplifying Radical Expressions in Geometry
This book focuses on the algebraic techniques needed to simplify radical expressions
encountered when solving for side lengths. It provides a solid foundation in manipulating
radicals, rationalizing denominators, and combining like terms. The practical approach
helps readers confidently express answers in simplest radical form.

7. Triangle Side Lengths: From Basics to Radicals
Starting with basic triangle properties, this book progresses to finding missing side lengths
expressed as radicals. It includes a variety of triangle types and explains when and how
radicals naturally appear in solutions. The gradual increase in difficulty makes it accessible
and engaging for learners at different levels.

8. Applied Radicals in Geometric Problem Solving
This book showcases real-life applications where finding missing side lengths involves
radicals, such as architecture and engineering problems. It blends theory with practice,
encouraging readers to apply radical expressions to solve complex geometry tasks. The
practical examples make abstract concepts more tangible.

9. Mastering Radical Lengths: Advanced Techniques and Strategies
Designed for advanced students, this book presents sophisticated methods for finding and
simplifying radical side lengths in challenging geometric configurations. Topics include the
use of coordinate geometry, distance formulas, and nested radicals. Readers will develop
high-level problem-solving skills and a deeper appreciation for mathematical elegance.
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