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Understanding how to find the missing side of a triangle is a fundamental skill in geometry that
applies across numerous fields—from architecture and engineering to everyday problem-solving.
Whether you're a student preparing for exams, a teacher seeking clear explanations, or a
professional working on technical projects, mastering the method of locating the unknown side
length is essential. This article provides a comprehensive guide to finding the missing side of a
triangle, emphasizing how to round your answer to the nearest tenth for precision and clarity.

---

Introduction to Triangle Types and Their Properties

Before diving into methods for calculating missing sides, it's crucial to understand the types of
triangles and their properties, as these influence which formulas are applicable.

Types of Triangles

- Equilateral Triangle: All sides and angles are equal.
- Isosceles Triangle: Two sides are equal, and the angles opposite those sides are equal.
- Scalene Triangle: All sides and angles are different.
- Right Triangle: Contains a 90-degree angle, with the Pythagorean theorem applicable.

Importance in Finding Missing Sides

Knowing the type of triangle helps determine which methods to use. For example, the Pythagorean
theorem applies only to right triangles, while the Law of Cosines and Law of Sines are more versatile
for non-right triangles.

---

Methods for Finding the Missing Side

Several mathematical formulas help find an unknown side, depending on the given information. The
most common methods include:

- The Pythagorean Theorem



- The Law of Sines
- The Law of Cosines

Let's explore each method in detail.

The Pythagorean Theorem

Applicable only to right-angled triangles, the Pythagorean theorem states:

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

Where:

- \( a \) and \( b \) are the legs of the triangle
- \( c \) is the hypotenuse (the side opposite the right angle)

Example:

Given two sides, \( a = 3 \) and \( b = 4 \), find the hypotenuse \( c \):

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

Rounding: Since the answer is already a whole number, rounding to the nearest tenth remains 5.0.

---

The Law of Sines

Useful when you have:

- An angle and its opposite side
- Two angles and one side

Formula:

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

Use Case:

Suppose you know:

- Angle \( A \)
- Side \( a \)



- Angle \( B \)

You can find side \( b \) as:

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

Example:

Given:

- \( A = 30^\circ \)
- \( a = 10 \) units
- \( B = 45^\circ \)

Calculate \( b \):

\[
b = \frac{\sin 45^\circ \times 10}{\sin 30^\circ} = \frac{0.7071 \times 10}{0.5} =
\frac{7.071}{0.5} = 14.1421
\]

Rounding: 14.1421 rounds to 14.1 (nearest tenth).

---

The Law of Cosines

Ideal when you know:

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

Formula:

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

To find side \( c \):

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

Example:

Given:



- \( a = 8 \)
- \( b = 6 \)
- \( C = 60^\circ \)

Calculate \( c \):

\[
c = \sqrt{8^2 + 6^2 - 2 \times 8 \times 6 \times \cos 60^\circ}
\]

\[
c = \sqrt{64 + 36 - 2 \times 8 \times 6 \times 0.5} = \sqrt{100 - 2 \times 8 \times 6 \times 0.5}
\]

\[
c = \sqrt{100 - (2 \times 8 \times 6 \times 0.5)} = \sqrt{100 - (2 \times 8 \times 6 \times 0.5)}
\]

Calculate the term:

\[
2 \times 8 \times 6 \times 0.5 = 2 \times 8 \times 3 = 2 \times 24 = 48
\]

Thus:

\[
c = \sqrt{100 - 48} = \sqrt{52} \approx 7.2111
\]

Rounding: The answer rounds to 7.2.

---

Step-by-Step Approach to Find the Missing Side

To effectively find the missing side, follow this systematic process:

1. Identify the triangle type and what information is given.
2. Determine the appropriate formula based on available data.
3. Plug in known values into the formula.
4. Calculate the result carefully, considering units and angles.
5. Round the answer to the nearest tenth.

---



Practical Examples of Finding the Missing Side

Let's examine some real-world problems involving missing side lengths.

Example 1: Right Triangle Calculation

Problem:

A ladder leans against a wall, forming a right triangle. The ladder is 10 meters long, and the foot of
the ladder is 6 meters from the wall. Find the height the ladder reaches on the wall, rounded to the
nearest tenth.

Solution:

- Known:
- Hypotenuse \( c = 10 \) meters
- Base \( a = 6 \) meters

- Find:
- Height \( b \)

Using Pythagoras:

\[
b = \sqrt{c^2 - a^2} = \sqrt{10^2 - 6^2} = \sqrt{100 - 36} = \sqrt{64} = 8
\]

Answer:

8.0 meters (no rounding necessary).

---

Example 2: Non-Right Triangle Using Law of Cosines

Problem:

Two sides of a triangle measure 7 and 9 units, with the included angle measuring 60°. Find the
length of the third side, rounded to the nearest tenth.

Solution:

- Known:
- \( a = 7 \)
- \( b = 9 \)
- \( C = 60^\circ \)



Using Law of Cosines:

\[
c = \sqrt{a^2 + b^2 - 2ab \cos C} = \sqrt{7^2 + 9^2 - 2 \times 7 \times 9 \times \cos 60^\circ}
\]

Calculate:

\[
c = \sqrt{49 + 81 - 2 \times 7 \times 9 \times 0.5} = \sqrt{130 - (2 \times 7 \times 9 \times 0.5)}
\]

\[
2 \times 7 \times 9 \times 0.5 = 2 \times 7 \times 9 \times 0.5 = (2 \times 7 \times 9) \times 0.5 = 126
\times 0.5 = 63
\]

Thus:

\[
c = \sqrt{130 - 63} = \sqrt{67} \approx 8.185
\]

Answer:

Rounded to the nearest tenth: 8.2

---

Common Mistakes and Tips for Accuracy

Understanding potential pitfalls can improve your calculation accuracy:

- Ensure the correct formula is used: Distinguish between right triangles and oblique triangles.
- Convert angles to radians if necessary: Most calculators require angles in degrees or radians
consistently.
- Double-check calculations: Especially when dealing with square roots and cosine values.
- Pay attention to units: Keep consistent units throughout.
- Round appropriately: Always round to the nearest tenth unless specified otherwise.

---

Applications of Finding the Missing Side

Mastering this skill has numerous practical applications:



- Construction and Architecture: Calculating lengths for beams, rafters, or structural supports.
- Navigation and Geography: Determining distances between points when direct measurement isn't
possible.
- Physics: Finding forces or displacements in vector components.
- Engineering: Design of mechanical parts involving angled components.

---

Conclusion

Finding the missing side of a triangle is a

Frequently Asked Questions

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

A triangle has one leg measuring 9 units and the hypotenuse
measuring 15 units. What is the length of the other leg
rounded to the nearest tenth?
12.0 units

Given a right triangle with legs of 7 units and 24 units, find
the length of the hypotenuse rounded to the nearest tenth.
25.0 units

In a right triangle, if one leg is 8 units and the hypotenuse is
17 units, what is the length of the other leg rounded to the
nearest tenth?
13.0 units

A ladder leans against a wall forming a right triangle. If the
distance from the base to the wall is 5 meters and the ladder



is 13 meters long, what is the height up the wall (the missing
side) rounded to the nearest tenth?
12.0 meters

In a right triangle, the two legs are 3.5 and 7.2 units. Find the
hypotenuse rounded to the nearest tenth.
8.0 units

A surveyor measures a right triangle and finds one leg is 12
meters and the hypotenuse is 20 meters. What is the length of
the other leg rounded to the nearest tenth?
16.0 meters

Additional Resources
Find The Missing Side: A Comprehensive Guide to Solving Right Triangles and Rounding Your
Answer to the Nearest Tenth

When working with right triangles, one of the most common and essential tasks is to find the missing
side. Whether you're a student tackling geometry homework or a professional applying trigonometry
in real-world contexts, understanding how to accurately determine the length of an unknown side is
crucial. This guide will walk you through the fundamental concepts, methods, and best practices for
finding the missing side in right triangles, with a special focus on rounding your final answer to the
nearest tenth.

---

Understanding the Basics of Right Triangles

Before diving into the methods for finding the missing side, it’s important to grasp the key
components of a right triangle.

The Components

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

The Pythagorean Theorem

The foundation of many problems involving right triangles is the Pythagorean theorem:

a² + b² = c²

Where:



- a and b are the lengths of the legs
- c is the length of the hypotenuse

This theorem allows you to find a missing side when the other two sides are known.

---

Methods to Find the Missing Side

1. Using the Pythagorean Theorem

This is the most direct method when you know two sides:

Case A: Find the hypotenuse (c) when legs are known

- Formula:
c = √(a² + b²)

Case B: Find a leg (a or b) when the hypotenuse and the other leg are known

- Formula:
a = √(c² - b²) or
b = √(c² - a²)

---

2. Using Trigonometric Ratios

When only an angle and a side are known, trigonometry becomes your friend. The primary ratios are
sine, cosine, and tangent.

- Sine: sin(θ) = opposite / hypotenuse
- Cosine: cos(θ) = adjacent / hypotenuse
- Tangent: tan(θ) = opposite / adjacent

Example:
Suppose you know an angle θ and an adjacent side, and you want to find the opposite side.

- Rearranged: opposite = tan(θ) × adjacent

Similarly, to find the hypotenuse:

- hypotenuse = adjacent / cos(θ)
- hypotenuse = opposite / sin(θ)

---

Step-by-Step Example: Finding the Missing Side and Rounding

Let's walk through a detailed example to illustrate the process.



Example Scenario:

You are given a right triangle where:
- An angle θ = 30°
- The length of the adjacent side (to θ) = 5.0 units

Your task: Find the length of the hypotenuse and round your answer to the nearest tenth.

---

Step 1: Identify the Relevant Trigonometric Ratio

Since you know the adjacent side and the angle, use the cosine ratio:

cos(θ) = adjacent / hypotenuse

Step 2: Set Up the Equation

cos(30°) = 5.0 / hypotenuse

Step 3: Solve for the Hypotenuse

hypotenuse = 5.0 / cos(30°)

Using a calculator:

cos(30°) ≈ 0.8660

hypotenuse ≈ 5.0 / 0.8660 ≈ 5.7735

Step 4: Round the Answer

Rounding to the nearest tenth:

Hypotenuse ≈ 5.8 units

---

Additional Tips for Accurate Results

Always Use a Calculator for Trigonometric Functions

Ensure your calculator is set to the correct mode (degrees or radians) matching the angle
measurements given.

Be Precise with Rounding

- Keep extra decimal places during calculations.
- Round only the final answer to avoid compounding rounding errors.

Check Your Work



- Use the Pythagorean theorem to verify if you initially found a leg.
- Confirm that your answer makes sense within the context (e.g., hypotenuse should be longer than
either leg).

---

Practice Problems

Problem 1: Find the missing leg in a right triangle

- Given: hypotenuse = 10 units, angle θ = 45°
- Find: the length of the leg adjacent to θ

Solution steps:

1. Use cos(θ) = adjacent / hypotenuse
2. adjacent = cos(45°) × 10
3. cos(45°) ≈ 0.7071
4. adjacent ≈ 0.7071 × 10 ≈ 7.071
5. Rounded to the nearest tenth: 7.1 units

---

Problem 2: Find the hypotenuse when given both legs

- Given: legs a = 3.0 units, b = 4.0 units
- Find: hypotenuse c

Solution:

1. Apply Pythagorean theorem: c = √(3.0² + 4.0²)
2. c = √(9 + 16) = √25 = 5.0
3. Rounded to the nearest tenth: 5.0 units

---

Common Mistakes to Avoid

- Confusing the sides: Remember the hypotenuse is always the longest side.
- Incorrect calculator mode: Ensure degrees are used if the angles are in degrees.
- Neglecting to square roots: When solving for a side, remember to take the square root after
squaring the known sides.

---

Final Thoughts: Rounding to the Nearest Tenth

Rounding your answer to the nearest tenth is standard practice when precision is essential, such as
in measurements or applied problems. Always:

- Carry extra decimal places during calculations.



- Round only after completing the entire calculation.
- Use consistent decimal places to avoid confusion.

---

Summary

- Use the Pythagorean theorem when two sides are known.
- Use trigonometric ratios when an angle and a side are known.
- Always verify your solutions with the appropriate methods.
- Round your final answer to the nearest tenth for clarity and precision.

By mastering these techniques, you'll be well-equipped to find the missing side of any right triangle
accurately and confidently, ensuring your solutions are precise down to the tenth.
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