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Understanding how to find the missing side of a triangle is a fundamental skill in geometry, essential
for students, educators, engineers, architects, and anyone involved in fields that require spatial
reasoning. Whether you're working with right triangles or oblique triangles, mastering these
techniques allows you to solve real-world problems involving distances, heights, and angles. This
comprehensive guide will walk you through the principles and methods for finding missing sides,
emphasizing rounding your answers to the nearest tenth for precision and clarity.

Introduction to Triangle Types and Their Properties

Before diving into solving for missing sides, it's crucial to understand the types of triangles and their
properties.

Right Triangles
- Characterized by one 90-degree angle.
- The side opposite the right angle is called the hypotenuse.
- The other two sides are called legs.
- The Pythagorean theorem applies: \( a^2 + b^2 = c^2 \).

Oblique Triangles
- Do not contain a 90-degree angle.
- Include acute triangles (all angles less than 90°) and obtuse triangles (one angle greater than 90°).
- Require Law of Sines or Law of Cosines to find missing sides.

Key Concepts and Formulas for Finding Missing Sides

The methods for finding missing sides depend on the known information about the triangle:

- Pythagorean Theorem — for right triangles.
- Law of Sines — when angles and sides are known in non-right triangles.
- Law of Cosines — when two sides and the included angle are known, or when all three sides are
known.



Pythagorean Theorem
- Used in right triangles.
- Formula: \( c = \sqrt{a^2 + b^2} \) (hypotenuse)
- For legs: \( a = \sqrt{c^2 - b^2} \) or \( b = \sqrt{c^2 - a^2} \).

Law of Sines
- Formula: \( \frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C} \).
- Useful when you know:
- Two angles and one side (AAS or ASA).
- Two sides and a non-included angle (SSA, though caution needed).

Law of Cosines
- Formula: \( c^2 = a^2 + b^2 - 2ab \cos C \).
- Useful when:
- Two sides and the included angle (SAS).
- All three sides (SSS).

Step-by-Step Guide to Finding Missing Sides

Here's a structured approach to solving for the missing side in various scenarios:

Scenario 1: Right Triangle with One Leg and Hypotenuse
Known
Given: hypotenuse \( c \), leg \( a \).

Find: other leg \( b \).

Method:
1. Use Pythagorean theorem: \( b = \sqrt{c^2 - a^2} \).
2. Calculate and then round to the nearest tenth.

Example:
- Given \( c = 10 \), \( a = 6 \).
- \( b = \sqrt{10^2 - 6^2} = \sqrt{100 - 36} = \sqrt{64} = 8.0 \).

Scenario 2: Right Triangle with Both Legs Known
Given: \( a \) and \( b \).

Find: hypotenuse \( c \).



Method:
- \( c = \sqrt{a^2 + b^2} \).

Example:
- \( a = 3.5 \), \( b = 4.2 \).
- \( c = \sqrt{(3.5)^2 + (4.2)^2} = \sqrt{12.25 + 17.64} = \sqrt{29.89} \approx 5.5 \).

Scenario 3: Non-Right Triangle with Two Sides and Included
Angle (SAS)
Given: sides \( a, b \) and included angle \( C \).

Find: side \( c \).

Method:
- Use Law of Cosines:
\[
c = \sqrt{a^2 + b^2 - 2ab \cos C}
\]
- Calculate and round to the nearest tenth.

Example:
- \( a = 7 \), \( b = 9 \), \( C = 60^\circ \).
- \( c = \sqrt{7^2 + 9^2 - 2 \times 7 \times 9 \times \cos 60^\circ} \).
- \( c = \sqrt{49 + 81 - 2 \times 7 \times 9 \times 0.5} \).
- \( c = \sqrt{130 - 63} = \sqrt{67} \approx 8.2 \).

Scenario 4: Non-Right Triangle with Two Angles and One Side
(AAS or ASA)
Given: angles \( A, B \), side \( a \).

Find: side \( b \).

Method:
1. Use Law of Sines:
\[
\frac{a}{\sin A} = \frac{b}{\sin B}
\]
2. Solve for \( b \):
\[
b = \frac{\sin B}{\sin A} \times a
\]
3. Round to the nearest tenth.

Example:
- \( A = 40^\circ \), \( B = 60^\circ \), \( a = 8 \).
- \( \sin 40^\circ \approx 0.6428 \), \( \sin 60^\circ \approx 0.8660 \).



- \( b = \frac{0.8660}{0.6428} \times 8 \approx 1.347 \times 8 \approx 10.8 \).

Scenario 5: Oblique Triangle with All Sides Known (SSS)
Given: sides \( a, b, c \).

Find: any other side or angles.

Method:
- Use Law of Cosines to find an angle, then Law of Sines if needed.
- Example for side \( c \):
\[
c = \sqrt{a^2 + b^2 - 2ab \cos C}
\]
- To find an angle:
\[
\cos C = \frac{a^2 + b^2 - c^2}{2ab}
\]
then \( C = \arccos(\text{value}) \).

Rounding Your Final Answer to the Nearest Tenth

Precision is vital in geometry, especially when applying these formulas to real-world problems.
Rounding your answer to the nearest tenth means:

- Look at the hundredths place (second decimal digit).
- If it is 5 or more, round the tenths place up by one.
- If it is less than 5, leave the tenths digit unchanged.

Example:
- Calculated side length: 8.27.
- Rounded to the nearest tenth: 8.3.

Why Round to the Tenth?
- It provides a practical level of precision, especially in measurements.
- Ensures clarity and consistency in reporting results.
- Useful in fields like architecture, engineering, and navigation.

Practical Tips for Solving Triangle Problems

- Always identify the knowns and unknowns before choosing the appropriate formula.
- Sketch the triangle and label all known sides and angles clearly.
- Use a calculator carefully, ensuring it is in the correct mode (degrees or radians).
- Double-check your calculations to avoid simple errors.
- Practice with diverse problems to become comfortable with all scenarios.



Common Mistakes to Avoid
- Mixing up the legs and hypotenuse in right triangles.
- Forgetting to convert angles to radians if using a calculator set to radians.
- Using the wrong formula for a given problem.
- Forgetting to round answers properly to the nearest tenth.
- Not verifying whether the triangle fits the triangle inequality theorem (sum of two sides > third
side).

Conclusion

Finding the missing side of a triangle is a fundamental skill that combines understanding of the
Pythagorean theorem, Law of Sines, and Law of Cosines. By following structured steps, carefully
selecting the appropriate method based on known information, and rounding answers to the nearest
tenth, you can confidently solve a wide range of geometry problems. Practice these techniques
regularly, and you'll enhance your problem-solving skills, making you more adept at tackling both
academic and real-world challenges involving triangles.

Whether you're working with right triangles or complex oblique triangles, mastering these methods
will serve as a valuable tool in your mathematical toolkit. Remember, precision and attention to
detail—like rounding to the nearest tenth—are key to accurate and professional results.

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? Round to the
nearest tenth.
8.0 units

A triangle has one side measuring 7 units and another side
measuring 24 units. The angle between them is 30 degrees.
How long is the third side? Round to the nearest tenth.
24.3 units

Find the missing side of a right triangle if the hypotenuse is
15 units and one leg is 9 units. Round your answer to the
nearest tenth.
12.0 units



A ladder leaning against a wall reaches 12 meters high. The
base of the ladder is 5 meters from the wall. What is the
length of the ladder? Round to the nearest tenth.
13.0 meters

In a right triangle, if the two legs are 8 units and 15 units,
find the hypotenuse. Round to the nearest tenth.
17.3 units

The sides of a triangle are 9 units and 12 units, and the angle
between them is 60 degrees. Find the length of the third side,
rounded to the nearest tenth.
17.4 units

A right triangle has legs measuring 5 meters and 12 meters.
What is the length of the hypotenuse? Round to the nearest
tenth.
13.0 meters

If a triangle has sides measuring 8 units and 15 units with an
included angle of 45 degrees, find the length of the third side.
Round to the nearest tenth.
16.4 units

A diagonal of a rectangle measures 26 meters, and one side is
24 meters. Find the length of the other side, rounded to the
nearest tenth.
10.0 meters

A right triangle has one leg of 9 units and a hypotenuse of 15
units. Find the length of the missing leg, rounded to the
nearest tenth.
12.0 units
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Understanding how to find a missing side in a triangle is a fundamental skill in geometry, with
applications ranging from simple classroom exercises to complex real-world problems such as
engineering, navigation, and architecture. When given the right information, the process involves
applying various trigonometric principles, the Pythagorean theorem, or properties of special triangles.
This comprehensive guide will explore the methods, concepts, and step-by-step procedures involved
in solving for the missing side of a triangle, emphasizing the importance of rounding your final answer
to the nearest tenth.

---

Understanding the Types of Triangles and Their
Properties

Before diving into solving for missing sides, it’s essential to understand the types of triangles
involved, as each has different properties and applicable formulas.

1. Right Triangles
- Definition: A triangle with one 90-degree angle.
- Key feature: The side opposite the right angle is called the hypotenuse, and it’s always the longest
side.
- Relevant formulas:
- Pythagorean theorem: \( a^2 + b^2 = c^2 \)
- Trigonometric ratios: sine, cosine, tangent

2. Acute and Obtuse Triangles
- Acute triangle: All angles less than 90 degrees.
- Obtuse triangle: One angle greater than 90 degrees.
- Note: For non-right triangles, the Law of Sines and Law of Cosines are commonly used.

---

Common Methods to Find the Missing Side

Depending on the information provided, different methods are suitable:



1. Using the Pythagorean Theorem
- Applicable when: You have a right triangle with two known sides.
- Process:
- To find the hypotenuse \( c \):
\[ c = \sqrt{a^2 + b^2} \]
- To find a leg \( a \):
\[ a = \sqrt{c^2 - b^2} \]
- Example:
- Given legs \( a = 3 \), \( b = 4 \):
\[ c = \sqrt{3^2 + 4^2} = \sqrt{9 + 16} = \sqrt{25} = 5 \]
- Rounding: Round your final answer to the nearest tenth.

2. Using Trigonometry (SOH-CAH-TOA)
- Applicable when: You know an angle and one side, and need to find another side.
- Formulas:
- \( \sin \theta = \frac{\text{opposite}}{\text{hypotenuse}} \)
- \( \cos \theta = \frac{\text{adjacent}}{\text{hypotenuse}} \)
- \( \tan \theta = \frac{\text{opposite}}{\text{adjacent}} \)
- Procedure:
1. Identify known values.
2. Rearrange the relevant formula to solve for the missing side.
3. Use a calculator, ensuring it’s in the correct mode (degrees or radians).
4. Round to the nearest tenth.

Example:
Given an angle \( \theta = 30^\circ \), and the side adjacent \( 5 \), find the hypotenuse:
\[ \cos 30^\circ = \frac{5}{c} \]
\[ c = \frac{5}{\cos 30^\circ} \]
\[ c = \frac{5}{0.8660} \approx 5.77 \]
Round to 5.8.

3. Law of Sines and Law of Cosines
- Applicable when: The triangle is not right-angled, and you have various combinations of sides and
angles.

Law of Sines:
\[
\frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C}
\]
- Useful when you know:
- Two angles and one side (AAS or ASA)
- Two sides and a non-included angle (SSA)

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



\]
- Useful when:
- Two sides and included angle (SAS)
- All three sides (SSS)

Example (SAS):
Given sides \( a = 7 \), \( b = 10 \), and included angle \( C = 60^\circ \), find side \( c \):
\[
c^2 = 7^2 + 10^2 - 2 \times 7 \times 10 \times \cos 60^\circ
\]
\[
c^2 = 49 + 100 - 140 \times 0.5 = 149 - 70 = 79
\]
\[
c = \sqrt{79} \approx 8.89
\]
Round to 8.9.

---

Step-by-Step Approach to Solving for the Missing Side

When faced with a problem asking to find the missing side and round to the nearest tenth, follow
these systematic steps:

Step 1: Analyze What Is Given
- Identify known sides, angles, or both.
- Determine if the triangle is right-angled or not.
- Note whether you have enough information to apply Pythagoras, trigonometry, Law of Sines, or Law
of Cosines.

Step 2: Choose the Appropriate Method
- For right triangles with two sides known: Pythagorean theorem.
- For right triangles with an angle and a side: Trigonometry (SOH-CAH-TOA).
- For non-right triangles:
- Two angles and a side: Law of Sines.
- Two sides and included angle: Law of Cosines.
- All three sides: Law of Cosines to find angles or sides.

Step 3: Set Up the Equation
- Write down the formula based on the chosen method.
- Plug in the known values carefully, paying attention to units (degrees vs radians).



Step 4: Calculate Carefully
- Use a calculator, ensuring it’s in the correct mode.
- Perform the calculations step-by-step to avoid errors.
- Keep extra decimal places during intermediate calculations for accuracy.

Step 5: Round Your Final Answer
- Once calculated, round the answer to the nearest tenth.
- Remember, rounding rules:
- If the hundredth digit is 5 or more, round up.
- If less than 5, round down.

Step 6: Double-Check Your Work
- Verify the units and calculations.
- Confirm that the rounded answer makes sense in the context of the problem.

---

Practical Tips and Common Mistakes

Tips:
- Always label your diagram with given information.
- Use consistent units throughout calculations.
- Keep track of your calculator mode.
- Use parentheses appropriately to avoid order of operations errors.
- Round only after the final calculation.

Common mistakes:
- Confusing the hypotenuse with legs in right triangles.
- Using the wrong formula for the given data.
- Forgetting to convert angles to radians if necessary.
- Rounding prematurely during calculations, leading to inaccuracies.
- Making arithmetic errors in squaring or square root calculations.

---

Real-World Applications of Finding the Missing Side

Understanding how to find missing sides is not just an academic exercise; it has numerous practical
applications:

- Navigation: Determining the shortest path or distance between two points when direct measurement
isn't possible.



- Construction and Architecture: Calculating lengths of beams, supports, or walls when designing
structures.
- Engineering: Analyzing forces in truss systems or mechanical linkages.
- Astronomy: Calculating distances between celestial objects based on angles and known
measurements.
- Computer Graphics: Rendering scenes with accurate measurements and proportions.

---

Practice Problems for Mastery

To reinforce your understanding, here are some practice scenarios:

1. Right Triangle (Pythagoras):
Given legs 6.4 and 8.3, find the hypotenuse.
Answer: \( c = \sqrt{6.4^2 + 8.3^2} \)

2. Triangle with an angle and a side (Trigonometry):
An angle of 45°, adjacent side 10. Find the hypotenuse.
Answer: \( c = \frac{10}{\cos 45^\circ} \)

3. Non-right Triangle (Law of Cosines):
Sides 9, 12, and included angle 60°. Find the third side.
Answer: \( c^2 = 9^2 + 12^2 - 2 \times 9 \times 12 \times \cos 60^\circ \)

4. Ambiguous case (Law of Sines):
Given two angles and one side or two sides and a non-included angle, find the missing side.

---
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