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Understanding how to find the missing side of a triangle is a fundamental
skill in geometry that applies in various real-world contexts, from
engineering to everyday problem-solving. Whether the triangle is right-angled
or not, there are specific methods and formulas that can be used to determine
the unknown side, given the available measurements. This guide will explore
different types of triangles, the methods to find missing sides, and step-by-
step examples to solidify your understanding.

Types of Triangles and Key Features

Right Triangles

A right triangle has one 90-degree angle. The sides are typically classified
as:

- Hypotenuse: The side opposite the right angle, always the longest side.
- Legs: The two sides that form the right angle.

Key formula: Pythagorean Theorem

\[ c^2 = a^2 + b^2 \]

where:

- \( c \) = hypotenuse
- \( a, b \) = legs

Oblique Triangles

These are triangles without a right angle. They include:



- Acute triangles: All angles less than 90°
- Obtuse triangles: One angle greater than 90°

Finding missing sides involves different methods, mainly:

- Law of Sines
- Law of Cosines

Methods for Finding the Missing Side

Pythagorean Theorem (For Right Triangles)

This is the most straightforward method when dealing with right triangles.

When to use: You know either:

- Both legs and need the hypotenuse, or
- The hypotenuse and one leg, and need the other leg.

Formulas:

- To find hypotenuse \( c \):

\[ c = \sqrt{a^2 + b^2} \]

- To find a leg \( a \):

\[ a = \sqrt{c^2 - b^2} \]

Example:

Suppose a right triangle has legs of 3 units and 4 units. Find the
hypotenuse.

\[ c = \sqrt{3^2 + 4^2} = \sqrt{9 + 16} = \sqrt{25} = 5 \]

Answer: The hypotenuse is 5.0 units.

Law of Sines

When to use: You know:

- An angle and its opposite side, and either another side or angle.

Formula:



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

Application: Find a missing side when you know:

- Two angles and one side (AAS or ASA case)
- Two sides and a non-included angle (SSA case, caution needed)

Example:

Given:

- \( \angle A = 30^\circ \), side \( a = 10 \)
- \( \angle B = 45^\circ \)

Find side \( b \).

Solution:

1. Find \( \angle C \):

\[
\angle C = 180^\circ - 30^\circ - 45^\circ = 105^\circ
\]

2. Use Law of Sines to find \( b \):

\[
\frac{b}{\sin 45^\circ} = \frac{10}{\sin 30^\circ}
\]

\[
b = \frac{\sin 45^\circ \times 10}{\sin 30^\circ}
\]

\[
b = \frac{0.7071 \times 10}{0.5} = \frac{7.071}{0.5} = 14.14
\]

Answer: Side \( b \) is approximately 14.1 units.

Law of Cosines

When to use: You know:

- Two sides and the included angle (SAS case), or
- All three sides (SSS case).



Formulas:

- To find a side \( c \):

\[
c^2 = a^2 + b^2 - 2ab \cos C
\]

- To find an angle:

\[
\cos C = \frac{a^2 + b^2 - c^2}{2ab}
\]

Example:

Given:

- \( a = 7 \), \( b = 10 \), and included angle \( C = 60^\circ \)

Find side \( c \).

Solution:

\[
c^2 = 7^2 + 10^2 - 2 \times 7 \times 10 \times \cos 60^\circ
\]

\[
c^2 = 49 + 100 - 140 \times 0.5 = 149 - 70 = 79
\]

\[
c = \sqrt{79} \approx 8.9
\]

Answer: Side \( c \) is approximately 8.9 units.

Step-by-Step Approach to Finding the Missing
Side

To systematically find the missing side of any triangle, follow these steps:

Identify the type of triangle: Is it right-angled or oblique?1.

Gather known information: Note all available sides and angles.2.



Choose the appropriate method: Use Pythagorean Theorem for right3.
triangles; Law of Sines or Cosines for oblique triangles.

Apply the formula: Substitute known values and perform calculations.4.

Round to the nearest tenth: After calculating, round your answer5.
appropriately.

Example problem:

Given a triangle with:

- \( \angle A = 50^\circ \),
- \( \angle B = 60^\circ \),
- Side \( a = 8 \) units.

Find side \( b \).

Solution:

1. Find \( \angle C \):

\[
\angle C = 180^\circ - 50^\circ - 60^\circ = 70^\circ
\]

2. Use Law of Sines:

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

\[
b = \frac{\sin B \times a}{\sin A} = \frac{\sin 60^\circ \times 8}{\sin
50^\circ}
\]

\[
b = \frac{0.8660 \times 8}{0.7660} \approx \frac{6.928}{0.766} \approx 9.0
\]

Answer: Side \( b \) is approximately 9.0 units.

Common Mistakes and Tips

- Misidentifying the triangle type: Ensure whether the triangle is right-
angled or oblique before choosing the method.



- Incorrect angle measurements: Always double-check the sum of angles to
confirm they add up to 180°.
- Using the wrong formula: Use Pythagoras only for right triangles; use Law
of Sines or Cosines for others.
- Rounding errors: Perform calculations with sufficient decimal places before
rounding to avoid inaccuracies.

Practice Problems for Mastery

1. A right triangle has legs of 6 and 8 units. Find the hypotenuse.
2. In triangle ABC, \( \angle A = 40^\circ \), \( \angle B = 60^\circ \),
side \( a = 12 \). Find side \( b \).
3. Triangle with sides 9, 12, and an included angle of 70°. Find the third
side.

---

Summary

Finding the missing side of a triangle involves understanding the type of
triangle, choosing the correct method, and carefully performing calculations.
Whether using the Pythagorean theorem, Law of Sines, or Law of Cosines,
always double-check your work and round your final answer to the nearest
tenth for precision. With practice, solving for unknown sides becomes an
intuitive and essential skill in geometry.

Frequently Asked Questions

Given a right triangle with legs of 7.5 units and
9.2 units, what is the length of the hypotenuse?
Round to the nearest tenth.
The hypotenuse is approximately 12.2 units.

In a triangle, one side measures 8.4 units, another
side measures 6.7 units, and the included angle
between them is 45°. What is the length of the third
side? Round to the nearest tenth.
The third side is approximately 10.4 units.



A triangle has two sides measuring 5.3 units and 9.8
units, with an included angle of 60°. Find the
length of the third side, rounded to the nearest
tenth.
The third side measures approximately 11.2 units.

In a right triangle, the hypotenuse is 15.4 units,
and one leg is 9.6 units. What is the length of the
other leg? Round to the nearest tenth.
The other leg is approximately 11.8 units.

A triangle has sides of 10.0 units and 13.2 units
with an included angle of 30°. Find the length of
the third side, rounded to the nearest tenth.
The third side is approximately 16.3 units.

Given a right triangle with one leg of 6.7 units and
a hypotenuse of 10.0 units, what is the length of
the other leg? Round to the nearest tenth.
The other leg is approximately 7.6 units.

Additional Resources
Find The Missing Side Of Each Triangle is a fundamental skill in geometry
that combines the application of various mathematical principles and formulas
to determine unknown lengths within triangles. This process is essential not
only in academic settings but also in real-world scenarios such as
engineering, architecture, and navigation. Mastering how to find the missing
side of a triangle requires a solid understanding of different triangle
properties, including the Pythagorean theorem, trigonometry, and the Law of
Sines and Cosines. This article provides a comprehensive review of
techniques, tips, and common challenges associated with this topic, helping
learners develop confidence and accuracy in solving these types of problems.

---

Understanding the Basics of Triangles



Before diving into methods for finding missing sides, it’s crucial to
understand the different types of triangles and their properties.

Types of Triangles
- Equilateral Triangle: All sides and angles are equal.
- Isosceles Triangle: Two sides and two angles are equal.
- Scalene Triangle: All sides and angles are different.
- Right Triangle: One angle is exactly 90°, and the side opposite this angle
is called the hypotenuse.

Key Properties
- The sum of the interior angles always equals 180°.
- The Pythagorean theorem applies only to right triangles.
- The Law of Sines and Cosines apply to non-right triangles.

---

Methods for Finding the Missing Side

Different methods are suited to different types of triangles and given
information. The main techniques include the Pythagorean theorem,
trigonometric ratios, and the Law of Sines and Cosines.

Pythagorean Theorem
For right triangles, the Pythagorean theorem is the most straightforward
method:

\[ a^2 + b^2 = c^2 \]

where \( c \) is the hypotenuse, and \( a \) and \( b \) are the legs.

Example:
Given a right triangle with legs 3 units and 4 units, find the hypotenuse.

\[ c = \sqrt{3^2 + 4^2} = \sqrt{9 + 16} = \sqrt{25} = 5 \]

Features:
- Simple and quick for right triangles.
- Requires only basic arithmetic and square root calculations.

Limitations:
- Cannot be used for non-right triangles.



---

Using Trigonometry
When angles and sides are involved, trigonometric ratios come into play.

Key Ratios:
- Sine: \( \sin \theta = \frac{\text{opposite}}{\text{hypotenuse}} \)
- Cosine: \( \cos \theta = \frac{\text{adjacent}}{\text{hypotenuse}} \)
- Tangent: \( \tan \theta = \frac{\text{opposite}}{\text{adjacent}} \)

Application:
Suppose you know an angle and a side adjacent to it, and you need to find the
hypotenuse or opposite side.

Example:
Find side \( a \) in a right triangle where \( \theta = 30^\circ \), and the
hypotenuse \( c = 10 \).

\[ a = c \times \sin \theta = 10 \times \sin 30^\circ = 10 \times 0.5 = 5 \]

Features:
- Useful for right triangles with known angles and sides.
- Provides a direct way to relate angles and sides.

Limitations:
- Cannot be directly applied to non-right triangles without modifications.

---

Law of Sines and Law of Cosines
These laws are essential for solving non-right triangles, especially when
given two sides and an angle or two angles and a side.

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

Law of Cosines:
\[ c^2 = a^2 + b^2 - 2ab \cos C \]

---

Step-by-Step Approach to Finding Missing Sides

When solving triangle problems, a systematic approach ensures accuracy and
efficiency:



Identify the Type of Triangle and Given Data
Determine whether it's a right triangle or not, and note all known sides and
angles.

Select the Appropriate Method
- Use Pythagoras if it's a right triangle with two known sides.
- Use basic trigonometry if you have an angle and a side.
- Use Law of Sines or Cosines if no right angle is present, and you have
sufficient data.

Apply the Relevant Formula
Insert known values into the selected formula and solve for the unknown.

Round the Final Answer
Round your answer to the nearest tenth as specified.

---

Worked Examples and Practice Problems

Example 1: Find the hypotenuse in a right triangle
Given sides: 7 units and 24 units.

Solution:
\[ c = \sqrt{7^2 + 24^2} = \sqrt{49 + 576} = \sqrt{625} = 25.0 \]

Result: The hypotenuse is 25.0 units.

Example 2: Find an unknown side using trigonometry
In a right triangle, angle \( A = 45^\circ \), adjacent side \( b = 10 \)
units, find hypotenuse \( c \).

Solution:
\[ c = \frac{b}{\cos A} = \frac{10}{\cos 45^\circ} = \frac{10}{0.7071}
\approx 14.1 \]

Result: The hypotenuse is approximately 14.1 units.



Example 3: Use Law of Sines in a non-right triangle
Sides \( a = 8 \), \( b = 10 \), and included angle \( A = 30^\circ \). Find
side \( b \).

Solution:
First, find \( \sin B \):

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

But since \( b \) is unknown and \( A \) and \( a \) are known, better to use
Law of Cosines:

Suppose you know two sides and the included angle:

\[ c^2 = a^2 + b^2 - 2ab \cos C \]

Alternatively, if you have two angles and a side, then Law of Sines applies
directly.

---

Common Challenges and Tips

Solving for missing sides can sometimes be tricky, especially with ambiguous
cases or complex data.

Challenges:
- Misidentifying the triangle type.
- Using incorrect formulas.
- Rounding errors affecting accuracy.
- Dealing with multiple solutions in Law of Sines.

Tips:
- Carefully analyze given data before choosing a method.
- Always verify units and convert angles to consistent units.
- Use a calculator with trigonometric functions set correctly (degrees vs.
radians).
- Check your work by estimating if the answer makes sense logically.

---

Pros and Cons of Different Methods

| Method | Pros | Cons |
| --- | --- | --- |



| Pythagorean Theorem | Simple for right triangles; straightforward | Not
applicable to non-right triangles |
| Basic Trigonometry | Quick for right triangles with an angle and side |
Limited to right triangles |
| Law of Sines | Works with ASA, AAS, or SSA cases; handles oblique triangles
| Can produce ambiguous solutions; requires sine calculations |
| Law of Cosines | Ideal for SAS and SSS cases | Slightly more complex;
involves cosine calculations |

---

Conclusion

Find The Missing Side Of Each Triangle is an invaluable skill that hinges on
understanding the properties of different triangle types and selecting the
appropriate mathematical tools. Whether using the Pythagorean theorem for
right triangles or the Law of Sines and Cosines for more complex cases,
accuracy depends on careful analysis, correct formula application, and
precise calculation. Practice with diverse problems enhances intuition and
proficiency, making it easier to handle real-world situations involving
measurements and spatial reasoning. Remember to round your answers to the
nearest tenth when necessary, and always verify your solutions for
consistency and reasonableness. With diligent practice and a clear
understanding of the principles outlined in this review, mastering the art of
finding missing sides becomes a manageable and rewarding endeavor.
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