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When working with triangles, one common challenge is determining the length of an unknown side, especially when
given certain lengths and angles. If you know that the adjacent side of a triangle measures 60 units, and you
need to find a missing side length, understanding the right methods and principles of trigonometry becomes
essential. This guide will walk you through the steps and techniques necessary to find the missing length of a
triangle when the adjacent side is known, providing clarity and detailed explanation to help you succeed in your
math problems.

---

Understanding Triangle Types and Key Concepts

Before diving into methods to find the missing length, it’s crucial to identify the type of triangle you are
working with, as different types require different approaches.

Types of Triangles Relevant to This Problem

Right Triangle: Contains a 90-degree angle. Trigonometry rules such as sine, cosine, and tangent are
directly applicable.

Oblique Triangle: No right angle present. You may need Law of Sines or Law of Cosines.

In most cases where the adjacent side is given and angles are involved, you are likely working with a right
triangle or a triangle where some angles are known.

---

Key Trigonometric Ratios for Finding Missing Lengths

Trigonometry provides three primary ratios that relate angles to side lengths in right triangles:

1. Sine
- Formula: sin(θ) = Opposite / Hypotenuse
- Use when you know an angle and the opposite side or hypotenuse.

2. Cosine
- Formula: cos(θ) = Adjacent / Hypotenuse
- Useful when the adjacent side and angle are known, and you need to find the hypotenuse or vice versa.



3. Tangent
- Formula: tan(θ) = Opposite / Adjacent
- Helpful when both the adjacent and opposite sides are involved, and the angle is known.

Since you know the adjacent side length (60), the cosine and tangent ratios are most pertinent, depending on
what other information you have.

---

Step-by-Step Approach to Find the Missing Length

The specific steps depend on what other information you have—whether an angle measure, the hypotenuse, or
another side.

Scenario 1: You Know an Angle Adjacent to the Side of Length 60

Suppose you have a right triangle where:

- The adjacent side to angle θ is 60.
- The angle θ is known.

Goal: Find the hypotenuse or the opposite side.

Steps:

Identify the knowns and unknowns: Adjacent = 60, angle θ, hypotenuse (unknown), opposite (unknown).

Use the cosine ratio: cos(θ) = Adjacent / Hypotenuse

Rearranged formula: Hypotenuse = Adjacent / cos(θ)

Calculate: Plug in the values and compute.

Example:

If θ = 45°, then:

Hypotenuse = 60 / cos(45°) = 60 / (�2/2) ≈ 60 / 0.7071 ≈ 84.85

Similarly, to find the opposite side:

- Use tan(θ) = Opposite / Adjacent
- Opposite = tan(θ) Adjacent

Opposite = tan(45°) 60 = 1 60 = 60

---



Scenario 2: You Know the Hypotenuse

Suppose the hypotenuse is known, and the adjacent side is 60.

Steps:

Use the cosine ratio: cos(θ) = Adjacent / Hypotenuse

Calculate θ: θ = arccos(Adjacent / Hypotenuse)

Find the opposite side if needed: Opposite = tan(θ) Adjacent or sin(θ) Hypotenuse

Example:

Hypotenuse = 100

θ = arccos(60 / 100) = arccos(0.6) ≈ 53.13°

Opposite = tan(53.13°) 60 ≈ 1.33 60 ≈ 80

---

Utilizing the Law of Sines and Law of Cosines for Non-Right
Triangles

If your triangle isn’t a right triangle, or if you lack some angles, then the Law of Sines or Law of Cosines are
essential.

Law of Sines
- Formula: (a / sin A) = (b / sin B) = (c / sin C)
- Use when you know:
- Two angles and one side (AAS or ASA)
- Two sides and an angle not between them (SSA)

Law of Cosines
- Formula: c² = a² + b² - 2ab cos(C)
- Use when:
- Two sides and the included angle (SAS)
- Three sides (SSS)

Example:

Given:

- Side adjacent to angle A = 60
- Angle A = 40°
- Need to find side c (opposite angle C)



Using Law of Cosines:

c² = a² + b² - 2ab cos(C)

If other sides or angles are known, plug in the values to find the missing length.

---

Practical Application and Tips

- Always identify what you know and what you need to find.
- Convert all angles to the same unit (degrees or radians).
- Use a calculator with trigonometric functions, ensuring it’s in the correct mode.
- For ambiguous cases (like SSA), be cautious about multiple solutions.
- Draw a diagram to visualize the problem, labeling known and unknown sides and angles.
- Double-check your calculations for accuracy.

---

Common Mistakes to Avoid

- Mixing up sine, cosine, and tangent ratios.
- Forgetting to convert angles to the correct mode.
- Assuming a triangle is right-angled when it’s not.
- Overlooking the possibility of multiple solutions in non-right triangles.
- Not labeling the sides and angles clearly, leading to confusion.

---

Summary

Finding the missing length of a triangle when the adjacent side is 60 depends on the available information:

- If an angle is known, use basic trigonometric ratios (sine, cosine, tangent).
- If the triangle isn’t right-angled, apply the Law of Sines or Law of Cosines.
- Always diagram the problem, identify knowns and unknowns, and choose the appropriate formula.
- Use a calculator carefully, and verify your results.

By mastering these steps and principles, you can confidently determine the missing length of any triangle where
one side is known, such as the adjacent side measuring 60 units.

---

Additional Resources

Trigonometry tutorials on Khan Academy

Interactive triangle calculators online



Practice problems to strengthen understanding

Understanding how to find the missing length in a triangle where the adjacent side is 60 is a fundamental skill in
geometry and trigonometry, applicable in fields like engineering, architecture, and everyday problem-solving.
With practice and comprehension of the core principles, solving such problems becomes straightforward and
efficient.

Frequently Asked Questions

How can I find the missing length of a triangle when the adjacent side is 60?

You can use trigonometric ratios such as cosine or tangent, depending on the known angles or sides, to solve
for the missing length.

What information do I need besides the adjacent side length to find the missing
side of a triangle?

You need at least one of the other sides or angles of the triangle, such as the angle between the known side and
the missing side, to apply trigonometry effectively.

If the adjacent side is 60 and I know the angle, how do I find the hypotenuse?

Use the cosine function: hypotenuse = adjacent / cos(angle). Plug in the known values to calculate the
hypotenuse.

Can the Pythagorean theorem be used if I only know the adjacent side is 60?

No, the Pythagorean theorem requires knowledge of both the adjacent and opposite sides or the hypotenuse;
additional information is needed.

What is the best way to approach finding the missing length in a right
triangle with an adjacent side of 60?

Identify the known angles or other sides, then choose the appropriate trigonometric ratio (sine, cosine, or
tangent) to set up an equation and solve for the missing side.

Are there online tools to help find the missing length of a triangle when the
adjacent side is 60?

Yes, online triangle calculators and trigonometry solvers can assist by allowing you to input known values
and automatically compute the missing side.

Additional Resources
How Do I Find The Missing Length Of A Triangle The Adjacent Is 60

Understanding how to find the missing length of a triangle when one side—the adjacent—is known to be 60
units is a fundamental problem in geometry and trigonometry. Whether you're a student tackling homework, a
teacher preparing lessons, or someone working on practical problems involving measurements, mastering this



skill opens the door to solving a wide array of geometric puzzles. This article delves into various methods,
formulas, and strategies you can use to determine the unknown side length, focusing specifically on the
scenario where the adjacent side measures 60 units. Through comprehensive explanations, examples, and tips,
you'll develop confidence in approaching these problems effectively.

---

Understanding the Basics: The Triangle and Its Components

Before diving into methods, it’s essential to understand the basic components involved in finding missing lengths
of triangles.

Types of Triangles Relevant to the Problem
- Right Triangles: Have one 90-degree angle, simplifying calculations.
- Oblique Triangles: Do not contain a right angle; require different approaches like the Law of Sines or Law of
Cosines.

Key Terms and Definitions
- Adjacent Side: The side directly next to the reference angle, often used in trigonometric ratios.
- Opposite Side: The side opposite the reference angle.
- Hypotenuse: The longest side in a right triangle, opposite the right angle.
- Reference Angle: The specific non-right angle you are focusing on.

Understanding which side is adjacent relative to a particular angle is crucial, especially because the methods
to find the missing length depend on the triangle's type and the known angles.

---

Methods to Find the Missing Length

Depending on the information available—such as an angle measure or the hypotenuse—you can choose different
methods to find the missing side length.

1. Using Trigonometry in Right Triangles

When the triangle is right-angled, and you know one side length and an angle (besides the right angle),
trigonometry provides the most straightforward approach.

Key Trigonometric Ratios

- Sine: sin(θ) = Opposite / Hypotenuse
- Cosine: cos(θ) = Adjacent / Hypotenuse
- Tangent: tan(θ) = Opposite / Adjacent

Applying Cosine for the Adjacent Side

If the adjacent side is known (60 units) and you know the angle θ between the adjacent side and the hypotenuse,
then:



\[ \text{Missing length} = \text{Hypotenuse} = \frac{\text{Adjacent}}{\cos(θ)} \]

Similarly, if you know the hypotenuse and want to find the adjacent:

\[ \text{Adjacent} = \text{Hypotenuse} \times \cos(θ) \]

Example:
Suppose the angle adjacent to the side of length 60° is 45°, and you want to find the hypotenuse.

\[ \text{Hypotenuse} = \frac{60}{\cos(45°)} \approx \frac{60}{0.7071} \approx 84.85 \]

Pros:
- Straightforward for right triangles.
- Requires knowledge of a specific angle.

Cons:
- Not applicable if the triangle isn’t right-angled.
- You need an angle measure to use this method.

2. Using the Law of Cosines in Oblique Triangles

When dealing with triangles that do not contain a right angle, the Law of Cosines becomes essential.

Law of Cosines Formula

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

Here:
- \( c \) is the side opposite angle \( C \),
- \( a \) and \( b \) are the other two sides.

Applying Law of Cosines

Suppose you know two sides and the included angle, or two sides and the angle opposite one of them, you can
rearrange the formula to solve for the missing side.

Example:
Given:
- Adjacent side \( a = 60 \),
- An angle \( C \) (say 60°),
- and the other side \( b \), or vice versa.

If the goal is to find the side opposite to \( C \):

\[ c^2 = 60^2 + b^2 - 2 \times 60 \times b \times \cos(60°) \]

Calculate accordingly to find \( c \).

Pros:
- Works for all types of triangles.
- Useful when two sides and an included angle are known.

Cons:
- Requires knowledge of angles.
- Slightly more complex calculations.



3. Using the Law of Sines

Another powerful tool when you know angles and sides but not directly the adjacent side.

Law of Sines Formula

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

Application:
If you know one side and its opposite angle, and the other angle, you can find the other side.

Example:
Suppose the side of length 60 is opposite angle \( A \), and you know angle \( B \):

\[ b = \frac{\sin B}{\sin A} \times 60 \]

Pros:
- Effective when angles and one side are known.
- Useful in non-right triangles.

Cons:
- Requires knowledge of angles.
- Less straightforward if only the adjacent side is known.

---

Step-by-Step Approach to Find the Missing Length

To effectively find the missing length, follow these steps:

Step 1: Identify Triangle Type and Known Data
- Is it a right triangle? Do you know an angle besides the adjacent side?
- Is the triangle oblique? Do you have enough angles or sides?

Step 2: Choose the Appropriate Method
- For right triangles with known angles, use basic trigonometry.
- For oblique triangles, consider Law of Cosines or Law of Sines.

Step 3: Write the Formula and Substitute Values
- Set up the relevant formula.
- Plug in known values accurately.

Step 4: Solve Algebraically
- Simplify the formula.
- Use calculator functions carefully, especially for sine, cosine, and inverse trigonometric functions.



Step 5: Verify the Result
- Check if the result makes sense (e.g., the length should be positive and consistent with the triangle's
dimensions).
- If possible, verify with alternative formulas or methods.

---

Practical Tips and Common Pitfalls

Tips for Accurate Calculations
- Always convert angles to the correct unit (degrees or radians) depending on your calculator.
- Double-check the known data; missing or incorrect information leads to errors.
- Use precise calculator settings to avoid rounding errors.

Common Pitfalls to Avoid
- Mixing up sides and angles—ensure you correctly identify which side is adjacent, opposite, or hypotenuse.
- Forgetting the inverse functions when calculating angles.
- Assuming right triangles where there are none—use Law of Cosines for non-right triangles.

---

Real-World Applications

Understanding how to find missing lengths when given an adjacent side of 60 units has numerous practical uses:

- Navigation and Surveying: Calculating distances between points when some measurements are known.
- Engineering and Construction: Determining lengths of structural components.
- Design and Architecture: Figuring out dimensions of irregular shapes.
- Physics: Resolving components of forces or vectors in triangulated systems.

---

Conclusion

Finding the missing length of a triangle when the adjacent side is 60 units depends heavily on the available
information—namely, whether the triangle is right-angled, the known angles, or other side lengths. The core
tools involve trigonometry, primarily the sine, cosine, and tangent functions, as well as the Law of Cosines
and Law of Sines for more complex cases. By carefully analyzing the problem, selecting the appropriate method,
and following systematic steps, you can reliably determine the unknown side length. Practice with different
scenarios enhances understanding and builds confidence, making these calculations second nature. Remember to
verify your results and consider the triangle's context to ensure accuracy and applicability.

---

In summary:

- Identify the triangle type and known data.



- Choose the suitable formula (trigonometry, Law of Cosines, or Law of Sines).
- Substitute known values carefully.
- Solve algebraically and verify the reasonableness of your answer.

Mastering these methods ensures you’re well-equipped to solve any problem involving finding missing lengths in
triangles, especially when the adjacent side is known to be 60 units.
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