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The unit circle is an essential concept in trigonometry and mathematics as a whole,
serving as a fundamental tool for understanding angles, radians, and the relationships
between the various trigonometric functions. For students learning this concept,
especially through resources like "Facing Math," creating a hand-made unit circle can
significantly enhance comprehension and retention. This article provides a comprehensive
guide on how to create a unit circle, the key components involved, and a detailed answer
key that will aid in mastering the unit circle's intricacies.

Understanding the Unit Circle

The unit circle is defined as a circle with a radius of one centered at the origin (0,0) of a
coordinate plane. The angle is measured from the positive x-axis, and points on the unit

circle correspond to the cosine and sine values of those angles. The unit circle allows for
the visualization of trigonometric functions and their behaviors.

Key Components of the Unit Circle

1. Radius: As mentioned, the unit circle has a radius of one unit.

2. Center: The center of the unit circle is located at the origin (0,0).

3. Angles: Angles can be measured in both degrees and radians:

- 0°, /2, 180°, 31/2, and 360° (or 2m radians).

4. Coordinates: Each point on the unit circle corresponds to (cos 9, sin 0), where 0 is the
angle from the positive x-axis.

5. Quadrants: The unit circle is divided into four quadrants, each with unique
characteristics regarding the signs of the sine and cosine values.

Creating Your Hand-Made Unit Circle

Creating a hand-made unit circle can be a fun and educational process. Here’s a step-by-
step guide to help you develop a comprehensive unit circle.

Materials Needed

- A compass
- A ruler



- Graph paper
- A protractor
- Colored pencils or markers

Steps to Create the Unit Circle

1. Draw the Circle:
- Use the compass to draw a circle with a radius of one unit. If you're using graph paper,
you can draw a circle that fits entirely within one square.

2. Label the Axes:
- Draw a horizontal line (x-axis) and a vertical line (y-axis) that intersect at the center of
the circle. Label the axes accordingly.

3. Mark Key Angles:

- Using the protractor, mark the following angles on the circle:
- 0° (or 360°)

- 90° (or n/2)

-180° (or o)

- 270° (or 3m/2)

- Mark these angles in both degrees and radians.

4. Calculate and Mark Coordinates:

- For each angle, calculate the corresponding coordinates using the cosine and sine
values:

-0° (1, 0)

-90° (0, 1)

-180° (-1, 0)

-270° (0, -1)

- Mark these points on the circle.

5. Fill in Additional Angles:

- Continue to add other key angles such as 30°, 45°, 60°, 120°, 135°, 150°, 210°, 225°,
240°, 300°, 315°, and 330°.

- Calculate and write down their sine and cosine coordinates:
- 30° (V3/2, 1/2)

-45° (V2/2,V2/2)

-60° (1/2, V3/2)

-120° (-1/2, V3/2)

- 135° (-V2/2, V2/2)

- 150° (-V3/2, 1/2)

-210° (V3/2, -1/2)

- 225° (V2/2, -V2/2)

- 240° (-1/2, -V3/2)

- 300° (1/2, -V3/2)

- 315° (V2/2, -V2/2)

- 330° (V3/2, -1/2)

6. Color Code:



- Use colored pencils or markers to differentiate between the quadrants. For example, use:
- Quadrant I: Green

- Quadrant II: Blue

- Quadrant III: Red

- Quadrant IV: Yellow

7. Add Function Values:

- Incorporate the values of the sine, cosine, and tangent functions next to the
corresponding angles. This will help you visualize the relationships between the angles
and their trigonometric values.

Using the Unit Circle Answer Key

Now that you have created your hand-made unit circle, it's essential to understand how to
use it effectively. Below is a simplified answer key that can serve as a reference for
common angles and their corresponding sine and cosine values.

Unit Circle Answer Key

| Angle (Degrees) | Angle (Radians) | Cosine (x) | Sine (y) |
I I I | |
|0°[0|1]0]

| 30° | /6 | V3/2 | 1/2 |

| 45° | m/4 | V2/2 | V2/2 |

| 60° | /3| 1/2 | V3/2 |

| 90° | /2 | 0| 1|

| 120° | 2m/3 | -1/2 | V3/2 |

| 135° | 3m/4 | -V2/2 | V2/2 |

| 150° | 5m/6 | -v3/2 | 1/2 |

| 180° |m|-1]0|

| 210° | 7m/6 | -V3/2 | -1/2 |

| 225° | 5m/4 | -V2/2 | -V2/2 |

| 240° | 4m/3 | -1/2 | -V3/2 |

| 270° | 3m/2 | 0 | -1 |

| 300° | 51/3 | 1/2 | -V3/2 |

| 315° | 7m/4 | V2/2 | -V2/2 |

| 330° | 11m/6 | V3/2 | -1/2 |

| 360° |2 | 1] 0|

Conclusion

Creating a hand-made unit circle is not only an engaging activity but also a vital step in
mastering the concepts of angles and trigonometric functions. By following the outlined
steps, students can develop a visual and practical understanding of the unit circle. The
accompanying answer key serves as a valuable resource, allowing for quick reference and



reinforcing the learning process. Whether used for study sessions, homework, or
classroom activities, the unit circle remains a foundational aspect of trigonometry that will
serve students well throughout their mathematical journey.

Frequently Asked Questions

What is the purpose of the 'Facing Math' unit circle
answer key?

The 'Facing Math' unit circle answer key is designed to help students understand the
relationships between angles and their corresponding coordinates on the unit circle.

How can I create my own unit circle for the 'Facing
Math' program?

You can create your own unit circle by drawing a circle with a radius of 1 unit, marking
angles in degrees or radians, and plotting the corresponding sine and cosine values for
each angle.

What are the key angles to include in a unit circle?

Key angles to include are 0°, 30°, 45°, 60°, 90°, 120°, 135°, 150°, 180°, 210°, 225°, 240°,
270°, 300°, 315°, 330°, and 360°.

How can I check my answers against the 'Facing Math'
unit circle answer key?

You can compare your plotted points and angle measurements with those provided in the
'Facing Math' answer key to ensure accuracy in your calculations.

What is the significance of radians on the unit circle?

Radians provide a way to measure angles based on the radius of the circle, making it
easier to relate angular movement to circular motion and trigonometric functions.

Can I use the unit circle to find the values of
trigonometric functions?

Yes, the unit circle allows you to find the sine, cosine, and tangent values for various
angles, which are essential for solving trigonometric problems.

What should I do if my unit circle doesn't match the



'Facing Math' answer key?

If your unit circle doesn't match, double-check your angle measurements, the coordinates
you plotted, and ensure that you are using the correct quadrant signs for sine and cosine.

Is it beneficial to memorize the unit circle?

Yes, memorizing the unit circle can significantly aid in quickly solving trigonometric
equations and understanding periodic functions.

Where can I find additional resources for learning about
the unit circle?

You can find additional resources in online math tutorials, educational websites, and math
textbooks that cover trigonometry and the unit circle extensively.
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