
right triangle trig finding missing sides and
angles answer key
Right triangle trig finding missing sides and angles answer key is an essential concept in
trigonometry that plays a vital role in various fields such as engineering, architecture, and physics.
Understanding how to find missing sides and angles in right triangles can enhance problem-solving
skills and lead to better comprehension of more complex mathematical concepts. In this article, we
will explore the fundamental principles of right triangle trigonometry, the relationships between the
angles and sides, and provide a comprehensive answer key for common problems.

Understanding Right Triangles

A right triangle, also known as a right-angled triangle, is defined by one angle that measures exactly
90 degrees. The other two angles are acute, meaning they are less than 90 degrees. The sides of a
right triangle are named as follows:

Hypotenuse: The longest side, opposite the right angle.

Opposite Side: The side opposite the angle of interest.

Adjacent Side: The side next to the angle of interest and not the hypotenuse.

Basic Trigonometric Ratios

The primary trigonometric functions used to find missing sides and angles in right triangles are sine,
cosine, and tangent. These functions relate the angles of the triangle to the lengths of its sides.

Sine (sin)
The sine function is defined as the ratio of the length of the opposite side to the length of the
hypotenuse.

sin(θ) = Opposite / Hypotenuse

Cosine (cos)
The cosine function is the ratio of the length of the adjacent side to the length of the hypotenuse.



cos(θ) = Adjacent / Hypotenuse

Tangent (tan)
The tangent function is the ratio of the length of the opposite side to the length of the adjacent side.

tan(θ) = Opposite / Adjacent

Finding Missing Sides

When working with right triangles, it is often necessary to find the lengths of missing sides. This can
be done using the trigonometric ratios mentioned above. Here are the steps to follow:

Step 1: Identify Known Values
Determine which sides or angles are known. This could include one angle and one side length or two
side lengths.

Step 2: Select the Appropriate Trigonometric Ratio
Depending on the known values, select the appropriate trigonometric function (sine, cosine, or
tangent) to use.

Step 3: Solve for the Missing Side
Rearrange the formula to isolate the missing side and solve. Below are some examples:

Example 1: Finding the Opposite Side
Given a right triangle with an angle of 30 degrees and a hypotenuse of 10 units:
- Use the sine function:

sin(30°) = Opposite / 10
0.5 = Opposite / 10
Opposite = 0.5 10
Opposite = 5 units

Example 2: Finding the Adjacent Side
Given a right triangle with an angle of 45 degrees and a hypotenuse of 15 units:
- Use the cosine function:



cos(45°) = Adjacent / 15
0.7071 = Adjacent / 15
Adjacent = 0.7071 15
Adjacent ≈ 10.61 units

Finding Missing Angles

When two sides of a right triangle are known, you can find the missing angles using the inverse
trigonometric functions: arcsin, arccos, and arctan.

Step 1: Identify Known Sides
Determine which two sides are known (opposite, adjacent, or hypotenuse).

Step 2: Select the Appropriate Inverse Function
Choose the inverse function based on the sides you have.

Step 3: Solve for the Missing Angle
Apply the selected inverse function to find the angle. Here are examples:

Example 1: Finding an Angle Using Opposite and Hypotenuse
For a right triangle with an opposite side of 7 units and a hypotenuse of 10 units:
- Use arcsin:

θ = arcsin(7/10)
θ ≈ 44.42°

Example 2: Finding an Angle Using Adjacent and Opposite
For a right triangle with an opposite side of 3 units and an adjacent side of 4 units:
- Use arctan:

θ = arctan(3/4)
θ ≈ 36.87°

Practice Problems and Answer Key

Below are some practice problems to reinforce your understanding of right triangle trigonometry,
along with their answer key.



Practice Problems

1. Given a right triangle with an angle of 60 degrees and a hypotenuse of 12 units, find the lengths
of the opposite and adjacent sides.
2. In a right triangle, the opposite side measures 5 units, and the adjacent side measures 12 units.
Find the angle opposite the 5-unit side.
3. A right triangle has one angle measuring 30 degrees and one side measuring 8 units
(hypotenuse). Find the length of the opposite side.

Answer Key

1.
- Opposite: sin(60°) = Opposite / 12 → Opposite = 12 sin(60°) ≈ 10.39 units
- Adjacent: cos(60°) = Adjacent / 12 → Adjacent = 12 cos(60°) = 6 units

2.
- θ = arctan(5/12) ≈ 22.62°

3.
- Opposite: sin(30°) = Opposite / 8 → Opposite = 8 sin(30°) = 4 units

Conclusion

Understanding the principles of right triangle trig finding missing sides and angles answer
key is fundamental for anyone studying trigonometry. By mastering the relationships between the
angles and sides of right triangles, you can solve various practical problems. With practice, these
techniques will become an invaluable tool in your mathematical toolkit, enabling you to tackle more
complex challenges with confidence. Whether you are preparing for exams or applying these
concepts in real-world situations, a strong grasp of right triangle trigonometry will serve you well.

Frequently Asked Questions

What is the formula to find the length of a missing side in a
right triangle using sine?
The formula is: opposite = hypotenuse sin(angle).

How can I find the angle in a right triangle if I know two
sides?
You can use the inverse tangent function: angle = tan^(-1)(opposite/adjacent).



What is the relationship between the sides of a right triangle
and the Pythagorean theorem?
The Pythagorean theorem states that a² + b² = c², where c is the hypotenuse and a and b are the
other two sides.

If one angle of a right triangle is 30 degrees, how can I find
the lengths of the sides?
You can use the ratios: opposite = 1/2 hypotenuse and adjacent = √3/2 hypotenuse.

What is the cosine ratio used for in a right triangle?
The cosine ratio is used to find the length of the adjacent side: adjacent = hypotenuse cos(angle).

If the hypotenuse is 10 units and one angle is 45 degrees,
what are the lengths of the other two sides?
Both sides will be approximately 7.07 units, as they are equal in a 45-45-90 triangle.

How do you find the height of a right triangle given the base
and one angle?
Use the formula: height = base tan(angle).

What tool can assist in finding missing angles in a right
triangle?
A scientific calculator can be used to compute inverse trigonometric functions.

What is the tangent ratio in a right triangle?
The tangent ratio is defined as tan(angle) = opposite/adjacent.

How can I verify my calculations for missing sides and angles
in a right triangle?
You can check using the Pythagorean theorem and ensuring that the angles add up to 90 degrees in
a right triangle.
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