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Finding the missing side of a triangle is a fundamental skill in geometry
that often appears in academic tests, real-world problem-solving, and various
mathematical applications. Whether you're a student preparing for exams or
someone looking to strengthen your understanding of triangle properties,
mastering how to determine an unknown side is essential. This article
provides comprehensive guidance on how to find the missing side of a
triangle, explains different methods based on the types of triangles, and
offers step-by-step instructions for rounding your answers to the nearest
tenth.

Understanding Triangle Types and Their
Properties

Before diving into methods for calculating missing sides, it’s important to
understand the types of triangles and their defining properties.

Types of Triangles

— Equilateral Triangle: All three sides are equal, and all angles are 60°.
- Isosceles Triangle: Two sides are equal, and the angles opposite those
sides are equal.

— Scalene Triangle: All sides and angles are different.

— Right Triangle: One angle is exactly 90°, and the sides include the
hypotenuse and legs.

Key Triangle Properties

— The sum of interior angles in any triangle is 180°.
- In right triangles, the Pythagorean theorem links the sides.
— Law of Sines and Law of Cosines are used for non-right triangles.

Methods to Find the Missing Side of a Triangle

The method you choose depends on the information provided. Common scenarios
include:

1. Given two sides and an included angle (SAS)



2. Given two angles and a side (AAS or ASA)
3. Given all three sides (SSS)
4. Given a right triangle (Pythagoras theorem)

Below are detailed explanations and step-by-step instructions for each
method.

Using the Pythagorean Theorem for Right
Triangles

The Pythagorean theorem is the most straightforward method for right
triangles.

Formula
\N[ ¢*2 = a2 + b2 \]

Where:
- \( ¢ \) = hypotenuse (longest side)
- \N( a\) and \( b \) = legs (the other two sides)

Steps to Find the Missing Side

1. Identify if the triangle is right-angled.

2. Assign known sides to \( a \), \( b \), and \( c \).
3. Rearrange the formula if solving for a leg:

- \( a = \sgrt{c"2 - b*2} \)

- \( b = \sqgrt{c”2 - a2} \)

4. Calculate the missing side.

5. Round to the nearest tenth.

Example

Suppose you know a right triangle with legs of 3 units and 4 units, and you
want to find the hypotenuse.

— Calculation:

\[ ¢ = \sgrt{372 + 472} = \sqrt{9 + 16} = \sqgrt{25} = 5 \]

- Rounded to the nearest tenth: 5.0

Applying Law of Sines and Law of Cosines

For non-right triangles, these laws help find missing sides.



Law of Sines
\[ \frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C} \]

— Use when you know:

- Two angles and one side (AAS or ASA)

- Two sides and an angle opposite one of them (SSA, which can sometimes be
ambiguous)

Law of Cosines

\[ c*2 = a2 + b"2 - 2ab \cos C \]

— Use when you know:

- Two sides and the included angle (SAS)
— All three sides (SSS)

Steps Using Law of Cosines

1. Identify known wvalues.

2. Rearrange the formula to solve for the missing side:
\[ ¢ = \sgrt{a”2 + b*2 - 2ab \cos C} \]

3. Calculate the value.

4. Round to the nearest tenth.

Example

Given:

- Side \(a = 7 \)

- Side \( b = 10 \)

— Included angle \( C = 60"\circ \)

Calculate side \( c \):

— Calculation:

\[ ¢ = \sgrt{7"2 + 10”2 - 2 \times 7 \times 10 \times \cos 60"\circ} \]
N[ ¢ = \sgrt{49 + 100 - 2 \times 7 \times 10 \times 0.5} \]

\[ ¢ \sgrt{149 - 70} = \sqrt{79} \approx 8.9 \]

- Rounded to the nearest tenth: 8.9

Finding the Missing Side with Specific Problem
Scenarios

In real-world problems or test questions, the given data varies. Here are
common scenarios and how to solve them.

Scenario 1: Two Sides and Included Angle (SAS)

- Use Law of Cosines.
- Example:

- Sides: 8 and 15

— Included angle: 45°



Calculation:
c™2 = 872 + 1572 — 2 \times 8 \times 15 \times \cos 45"\circ \]
c™2 = 64 + 225 — 2 \times 8 \times 15 \times 0.7071 \]
c™2 = 289 - 2 \times 8 \times 15 \times 0.7071 \]
c™2 = 289 — 2 \times 120 \times 0.7071 \]
c™2 = 289 - 240 \times 0.7071 \]
c™2 = 289 - 169.7 \]
c”2 \approx 119.3 \]
¢ \approx \sgrt{119.3} \approx 10.9 \]
Rounded answer: 10.9
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Scenario 2: Two Angles and a Side (AAS or ASA)

- Use Law of Sines.

— Example:

- Known: \( \angle A = 50”\circ \), \( \angle B
\)

- Find side \( b \) opposite \( \angle B \)

60"\ circ \), side \( a = 12

Calculate \( \angle C \):
- \( \angle C = 180"\circ - 50"\circ - 60"\circ

70"\ circ \)

Apply Law of Sines:

\[ \frac{a}{\sin A} = \frac{b}{\sin B} \]

= \frac{\sin B \times a}{\sin A} \]

\frac{\sin 60"\circ \times 12}{\sin 507*\circ} \]
= \frac{0.8660 \times 12}{0.7660} \]

\approx \frac{10.392}{0.7660} \approx 13.56 \]
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Rounded to the nearest tenth: 13.6

Rounding Your Final Answer to the Nearest Tenth

After performing calculations, always round your answer to the nearest tenth
for clarity and precision, especially in contexts like schoolwork or
engineering.

Steps to round to the nearest tenth:

1. Identify the digit in the tenths place.

2. Look at the hundredths digit:

- If > 5, increase the tenths digit by 1.

- If < 5, keep the tenths digit as is.

3. Drop all digits after the hundredths place.

Example:
- Calculated side length: 8.94
— Rounded to the nearest tenth: 8.9



Tips for Successfully Finding the Missing Side
of a Triangle

- Always verify the type of triangle you are working with.

— Use the appropriate formula based on the given data.

— Convert all angles to degrees if necessary and ensure your calculator is in
the correct mode.

— Keep track of units throughout your calculations.

— Double-check your calculations, especially when dealing with square roots
and trigonometric functions.

— Practice with various problem types to become proficient.

Conclusion

Finding the missing side of a triangle involves understanding the triangle’s
properties and applying the right mathematical law or theorem. Whether using
the Pythagorean theorem for right triangles, the Law of Sines, or the Law of
Cosines for oblique triangles, the process becomes straightforward with
careful step-by-step calculations. Remember to round your final answers to
the nearest tenth to meet typical problem-solving standards. Consistent
practice with different problem scenarios will enhance your confidence and
accuracy in solving triangle problems efficiently.
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Frequently Asked Questions

In a right triangle, if the hypotenuse measures 10
units and one leg measures 6 units, what is the
length of the missing side rounded to the nearest
tenth?

The missing side is approximately 8.0 units.

A triangle has sides of 7 and 24 units. If the
triangle is right-angled, what is the length of the
hypotenuse rounded to the nearest tenth?

The hypotenuse is approximately 25.0 units.

In a triangle, two sides measure 9 and 12 units. The
angle between them is 60°. What is the length of the



third side rounded to the nearest tenth?

The missing side length is approximately 15.6 units.

A triangle has two sides measuring 5 and 13 units,
with the included angle of 90°. Find the length of
the third side rounded to the nearest tenth.

The third side is approximately 14.0 units.

Given a triangle with sides of 8 and 15 units and the
included angle of 45°, find the length of the missing
side rounded to the nearest tenth.

The missing side length is approximately 18.4 units.

Additional Resources
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In the realm of geometry, triangles stand as fundamental shapes that serve as
building blocks for more complex structures. Whether in architecture,
engineering, or everyday problem-solving, understanding how to determine the
missing side of a triangle is an essential skill. The task of finding an
unknown side often involves applying well-established mathematical
principles, notably the Pythagorean theorem and the Law of Cosines, depending
on the type of triangle involved. This article aims to provide a
comprehensive exploration of the methods used to find missing sides in
triangles, emphasizing clarity, detailed explanations, and practical
applications. By the end, readers will not only be equipped with the tools to
solve such problems but will also appreciate the underlying principles that
make these solutions possible.

Understanding Triangles and Their
Classifications

Before delving into methods for finding missing sides, it’s crucial to
understand the types of triangles and the properties that distinguish them.

Types of Triangles Based on Sides

- Equilateral Triangle: All three sides are equal, and all angles measure 60
degrees.

- Isosceles Triangle: Two sides are equal, and the angles opposite these
sides are equal.

— Scalene Triangle: All sides and angles are different.



Types of Triangles Based on Angles

— Acute Triangle: All angles are less than 90 degrees.
- Right Triangle: One angle is exactly 90 degrees.
— Obtuse Triangle: One angle is greater than 90 degrees.

Knowing the type of triangle you are dealing with influences the choice of
method for finding the missing side. For example, the Pythagorean theorem
applies only to right triangles, whereas the Law of Cosines can be used for
any triangle, especially when dealing with non-right triangles.

Key Mathematical Tools for Finding Missing
Sides

Several formulas and principles are instrumental in solving for missing
sides, especially when some other measurements are known.

The Pythagorean Theorem

Applicable For: Right-angled triangles.

Formula:
\[ a2 + b2 = c*2 \]

Where:
- \(a\) and \(b\) are the legs (the sides adjacent to the right angle),
- \(c\) 1is the hypotenuse (the side opposite the right angle).

Usage:

— When two sides are known in a right triangle, the Pythagorean theorem
allows for direct calculation of the third.

- For example, if you know the lengths of the legs, you can find the
hypotenuse; or if you know the hypotenuse and one leg, you can find the
other.

Limitations:

— Cannot be used with non-right triangles unless you can identify a right
angle.

The Law of Cosines

Applicable For: All triangles, particularly when dealing with non-right
triangles or when two sides and the included angle are known.

Formula:
\[ c*2 = a2 + b*2 - 2ab \cos C \]

Where:
- \(a\), \(b\), and \(c\) are the sides,



- \(C\) 1is the angle opposite side \ (c\).

Usage:

- To find a missing side when two sides and the included angle are known.
- To find an angle when all three sides are known (by rearranging the
formula) .

Advantages:
- Versatile for various triangle configurations.
- Extends the Pythagorean theorem to non-right triangles.

The Law of Sines

Applicable For: When two angles and one side are known (AAS or ASA
conditions) or two sides and a non-included angle (SSA condition).

Formula:
\[ \frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C} \]

Usage:
— To find unknown sides when angles are known.
— Useful in solving oblique triangles.

Step-by-Step Approach to Finding the Missing
Side

The method chosen depends on the information provided. Here, we outline a
logical approach to solving such problems.

1. Identify Known and Unknown Elements

— Determine which sides and angles are given.
- Recognize the triangle type (right, acute, obtuse).
- Note any right angles (for Pythagoras' theorem applicability).

2. Choose the Appropriate Formula

— Use Pythagoras' theorem if the triangle is right-angled and you have two
sides.

— Use Law of Cosines if the triangle is oblique (not right-angled), and you
know two sides and the included angle or all three sides.

— Use Law of Sines if two angles and one side are known or two sides and a
non-included angle.



3. Perform Calculations with Precision

— Plug in the known values carefully.
— Maintain accuracy, especially when dealing with trigonometric functions.
- Use a calculator set to degrees unless working in radians.

4. Round to the Nearest Tenth

— After obtaining the result, round it to one decimal place.
- Follow standard rounding rules: if the hundredths digit is 5 or more,
increase the tenths digit by one.

Practical Examples and Detailed Calculations

To illustrate the application of these principles, let's consider a typical
problem and solve it step-by-step.

Example 1: Finding the Missing Side in a Right
Triangle

Problem: In a right triangle, one leg measures 7.5 meters, and the hypotenuse
is 10 meters. Find the other leg, rounded to the nearest tenth.

Solution:
Step 1: Recognize the triangle is right-angled and apply Pythagoras' theorem:

N[ a”2 + b"2 = c*2 \]

Given:

- \(a="7.5\) meters,
- \( c =10 \) meters,
- \( b =721)\)

Step 2: Rearrange to find \ (b\):
2 = ¢c™2 - a2 \]

~2 = 1072 - 7.572 \]

2 = 100 - 56.25 \]

2 = 43.75 \]

Step 3: Calculate \ (b\):

[ b = \sgrt{43.75} \]
b

\
\ [ \approx 6.61 \] (using calculator)

Step 4: Round to the nearest tenth:

\[ b \approx 6.6 \text{ meters} \]



Answer: The missing side is approximately 6.6 meters.

Example 2: Finding a Side in an Oblique Triangle
Using Law of Cosines

Problem: In a triangle, sides \ (a=8\) meters, \(b=6\) meters, and the
included angle \ (C=60"\circ\). Find side \(c\), rounded to the nearest tenth.

Solution:
Step 1: Use Law of Cosines:
\[ ¢c”*"2 = a2 + b"*2 - 2ab \cos C \]

Step 2: Plug in known values:

N[ ¢c™2 = 872 4+ 672 - 2 \times 8 \times 6 \times \cos 60"\circ \]
\[ c*2 = 64 + 36 — 96 \times 0.5 \]

\[ ¢c*2 = 100 - 48 \]

N[ ¢*2 = 52 \]

Step 3: Compute \ (c\):

\[ ¢ = \sgrt{52} \]

\[ c \approx 7.21 \]

Step 4: Round to the nearest tenth:
\[ ¢ \approx 7.2 \text{ meters} \]

Answer: The missing side is approximately 7.2 meters.

Special Cases and Common Pitfalls

While the methods are straightforward, several common mistakes can occur:

- Confusing the triangle type: Applying Pythagoras' theorem to non-right
triangles leads to incorrect answers.

— Incorrect angle units: Using degrees when radians are required or vice
versa.

- Rounding errors: Not rounding at the correct step or misapplying rounding
rules.

- Misidentifying known elements: For example, mixing up sides and angles or
mislabeling them according to the triangle's notation.

Tips to Avoid Errors:
— Double-check which formula applies based on the provided data.

— Confirm the units of angles and sides.
— Use a calculator consistently set to the correct mode.



— Keep track of significant figures and round only at the end.

Applications of Finding Missing Sides

Understanding how to find missing sides in triangles is not purely academic;
it has real-world applications:

— Architecture: Calculating load-bearing elements where only partial
measurements are available.

- Navigation: Determining distances when only angles and partial distances
are known.

- Engineering: Designing components that involve non-rectangular geometries.
- Everyday scenarios: Estimating the length of a ladder needed to reach a
certain height at a given distance from the wall.

In each case, accurate calculations and proper rounding
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