
sohcahtoa worksheet with answers
Sohcahtoa worksheet with answers is an essential resource for students and educators
alike, as it provides practice problems and solutions related to trigonometric functions in
right triangles. The acronym "SOHCAHTOA" represents the relationships between the
angles and sides of a right triangle, specifically sine, cosine, and tangent. This article will
explore the fundamentals of SOHCAHTOA, present a comprehensive worksheet of
problems, and provide detailed answers to reinforce understanding.

Understanding SOHCAHTOA

SOHCAHTOA is a mnemonic device that helps students remember the definitions of sine,
cosine, and tangent functions, which are crucial for trigonometry:

- SOH: Sine = Opposite / Hypotenuse
- CAH: Cosine = Adjacent / Hypotenuse
- TOA: Tangent = Opposite / Adjacent

These relationships apply to right triangles, where one angle is 90 degrees, and the other
two are acute angles. The sides are labeled as follows:

- Hypotenuse: The side opposite the right angle and the longest side of the triangle.
- Opposite: The side opposite the angle of interest.
- Adjacent: The side next to the angle of interest (not the hypotenuse).

Understanding these definitions is crucial for solving problems involving right triangles,
whether in theoretical mathematics or practical applications in fields such as physics,
engineering, and architecture.

Creating a SOHCAHTOA Worksheet

This worksheet will consist of various problems involving right triangles. The goal is to
apply the SOHCAHTOA relationships to find unknown side lengths and angles. Below are
some practice problems:

Worksheet Problems

1. A right triangle has an angle of 30 degrees. The length of the side opposite this angle is
5 cm. Find the length of the hypotenuse.

2. In a right triangle, the hypotenuse is 10 cm, and one angle measures 45 degrees. What
is the length of the side adjacent to this angle?



3. A right triangle has an angle of 60 degrees, and the length of the adjacent side is 8 cm.
Calculate the length of the opposite side.

4. In a right triangle, the opposite side is 7 cm, and the adjacent side is 24 cm. Find the
angle opposite the 7 cm side.

5. A ladder reaches a height of 12 feet against a wall, forming a right triangle with the
ground. If the angle between the ground and the ladder is 60 degrees, what is the length
of the ladder?

6. A right triangle has an angle of 30 degrees, and the length of the hypotenuse is 15 cm.
What is the length of the side adjacent to this angle?

7. Calculate the angle whose opposite side is 5 cm, and the adjacent side is 12 cm.

8. In a right triangle, the hypotenuse is 13 cm, and one angle measures 90 degrees. If the
opposite side is 5 cm, find the length of the adjacent side.

9. A right triangle has an angle of 45 degrees, and the length of one side is 14 cm.
Determine the length of the hypotenuse.

10. Find the length of the opposite side in a right triangle where the angle is 30 degrees,
and the length of the hypotenuse is 20 cm.

Answers to the SOHCAHTOA Worksheet

Now, we will go through each problem and provide detailed solutions using the
SOHCAHTOA relationships.

Solutions

1. Problem: A right triangle has an angle of 30 degrees. The length of the side opposite
this angle is 5 cm. Find the length of the hypotenuse.

Solution: Using SOH:
\[
\sin(30^\circ) = \frac{\text{Opposite}}{\text{Hypotenuse}} \Rightarrow \sin(30^\circ) =
\frac{5}{\text{Hypotenuse}}
\]
Since \(\sin(30^\circ) = 0.5\):
\[
0.5 = \frac{5}{\text{Hypotenuse}} \Rightarrow \text{Hypotenuse} = \frac{5}{0.5} = 10
\text{ cm}
\]

2. Problem: In a right triangle, the hypotenuse is 10 cm, and one angle measures 45
degrees. What is the length of the side adjacent to this angle?



Solution: Using CAH:
\[
\cos(45^\circ) = \frac{\text{Adjacent}}{\text{Hypotenuse}} \Rightarrow \cos(45^\circ) =
\frac{\text{Adjacent}}{10}
\]
Since \(\cos(45^\circ) = \frac{\sqrt{2}}{2}\):
\[
\frac{\sqrt{2}}{2} = \frac{\text{Adjacent}}{10} \Rightarrow \text{Adjacent} = 10
\times \frac{\sqrt{2}}{2} = 5\sqrt{2} \text{ cm} \approx 7.07 \text{ cm}
\]

3. Problem: A right triangle has an angle of 60 degrees, and the length of the adjacent side
is 8 cm. Calculate the length of the opposite side.

Solution: Using TOA:
\[
\tan(60^\circ) = \frac{\text{Opposite}}{\text{Adjacent}} \Rightarrow \tan(60^\circ) =
\frac{\text{Opposite}}{8}
\]
Since \(\tan(60^\circ) = \sqrt{3}\):
\[
\sqrt{3} = \frac{\text{Opposite}}{8} \Rightarrow \text{Opposite} = 8\sqrt{3} \text{ cm}
\approx 13.86 \text{ cm}
\]

4. Problem: In a right triangle, the opposite side is 7 cm, and the adjacent side is 24 cm.
Find the angle opposite the 7 cm side.

Solution: Using TOA:
\[
\tan(\theta) = \frac{7}{24}
\]
To find the angle \(\theta\):
\[
\theta = \tan^{-1}\left(\frac{7}{24}\right) \approx 16.26^\circ
\]

5. Problem: A ladder reaches a height of 12 feet against a wall, forming a right triangle
with the ground. If the angle between the ground and the ladder is 60 degrees, what is the
length of the ladder?

Solution: Using SOH:
\[
\sin(60^\circ) = \frac{12}{\text{Hypotenuse}}
\]
Since \(\sin(60^\circ) = \frac{\sqrt{3}}{2}\):
\[
\frac{\sqrt{3}}{2} = \frac{12}{\text{Hypotenuse}} \Rightarrow \text{Hypotenuse} =
\frac{12}{\frac{\sqrt{3}}{2}} = 8\sqrt{3} \text{ feet} \approx 13.86 \text{ feet}
\]



6. Problem: A right triangle has an angle of 30 degrees, and the length of the hypotenuse
is 15 cm. What is the length of the side adjacent to this angle?

Solution: Using CAH:
\[
\cos(30^\circ) = \frac{\text{Adjacent}}{15}
\]
Since \(\cos(30^\circ) = \frac{\sqrt{3}}{2}\):
\[
\frac{\sqrt{3}}{2} = \frac{\text{Adjacent}}{15} \Rightarrow \text{Adjacent} = 15
\times \frac{\sqrt{3}}{2} = \frac{15\sqrt{3}}{2} \text{ cm} \approx 12.99 \text{ cm}
\]

7. Problem: Calculate the angle whose opposite side is 5 cm, and the adjacent side is 12
cm.

Solution: Using TOA:
\[
\tan(\theta) = \frac{5}{12}
\]
To find the angle \(\theta\):
\[
\theta = \tan^{-1}\left(\frac{5}{12}\right) \approx 22.62^\circ
\]

8. Problem: In a right triangle, the hypotenuse is 13 cm, and one angle measures 90
degrees. If the opposite side is 5 cm, find the length of the adjacent side.

Solution: Using the Pythagorean theorem:
\[
\text{Hypotenuse}^2 = \text{Opposite}^2 + \text{Adjacent}^2
\]
\[
13^2 = 5^2 + \text{Adjacent}^2 \Rightarrow 169 = 25 + \text{Adjacent}^2

Frequently Asked Questions

What is a SOHCAHTOA worksheet?
A SOHCAHTOA worksheet is an educational resource designed to help students practice
and understand the trigonometric ratios of sine, cosine, and tangent based on the right
triangle relationships.

How do you use SOHCAHTOA in problems?
To use SOHCAHTOA, identify the sides of the right triangle relative to the angle in
question: SOH stands for Sine = Opposite/Hypotenuse, CAH stands for Cosine =
Adjacent/Hypotenuse, and TOA stands for Tangent = Opposite/Adjacent.



What types of problems can be solved with a
SOHCAHTOA worksheet?
A SOHCAHTOA worksheet can help solve problems involving finding missing side lengths
or angles in right triangles, as well as applications in real-world contexts like height and
distance calculations.

Can you provide an example problem typically found on
a SOHCAHTOA worksheet?
Certainly! An example problem might be: 'In a right triangle, if the angle is 30 degrees
and the hypotenuse is 10, what is the length of the opposite side?' The answer would be 5,
using SOH (Sine = Opposite/Hypotenuse).

Are there any online resources for SOHCAHTOA
worksheets?
Yes, there are many online resources where you can find printable SOHCAHTOA
worksheets, such as educational websites and math practice platforms like Khan Academy
and MathIsFun.

What grade level is appropriate for SOHCAHTOA
worksheets?
SOHCAHTOA worksheets are typically appropriate for middle school to high school
students, particularly those taking geometry or trigonometry courses.

How can I check my answers from a SOHCAHTOA
worksheet?
You can check your answers by using a scientific calculator to verify the trigonometric
ratios or by consulting the answer key usually provided with the worksheet.

What are common mistakes to avoid when using
SOHCAHTOA?
Common mistakes include confusing the sides of the triangle, mislabeling the angle, and
using the wrong trigonometric ratio. Always ensure you identify the correct sides relative
to the angle.

How can SOHCAHTOA worksheets prepare students for
advanced math?
SOHCAHTOA worksheets build a strong foundation in trigonometry, which is essential for
understanding higher-level math topics such as calculus, physics, and engineering.
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