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Find The Next Two Positive And Two Negative Angles That Are Coterminal With
The Given Quadrantal Angle.

Understanding coterminal angles is fundamental in trigonometry, especially
when dealing with angles on the coordinate plane, circle measurements, and
applications involving periodic functions. This article provides a
comprehensive guide to finding the next two positive and two negative angles
that are coterminal with a given quadrantal angle, exploring the concepts,
methods, and practical examples to enhance your grasp of the topic.

---

What Are Coterminal Angles?

Coterminal angles are angles that share the same terminal side when drawn in
standard position on the coordinate plane. They differ by a multiple of 360°
(or 2π radians), meaning that adding or subtracting full rotations results in
angles that point in the same direction.

Definition:

- Two angles are coterminal if they differ by an integer multiple of 360° (or
2π radians).

Mathematically:

- If θ is an angle, then all angles of the form θ + 360°×k (for integers k)
are coterminal with θ in degrees.
- Similarly, in radians, coterminal angles are θ + 2π×k.

---

Quadrantal Angles: Significance and
Characteristics

Quadrantal angles are special angles located on the axes of the coordinate
plane, where the terminal side of the angle lies along the positive or
negative x-axis or y-axis. These angles are:



- 0° (or 0 radians)
- 90° (π/2 radians)
- 180° (π radians)
- 270° (3π/2 radians)
- 360° (2π radians)

Characteristics:

- Their sine and cosine values are either 0, 1, or -1.
- They are often used as reference points for understanding other angles.
- Coterminal angles with quadrantal angles are found by adding or subtracting
multiples of 360° or 2π radians.

---

Understanding the Problem: Finding Coterminal
Angles

Given a quadrantal angle, the task is to find:

- The next two positive angles coterminal with it.
- The next two negative angles coterminal with it.

This involves adding or subtracting multiples of 360° (or 2π radians) to the
given angle.

---

Step-by-Step Method for Finding Coterminal
Angles

Step 1: Identify the Given Quadrantal Angle

Start by noting the given angle, which should be one of the quadrantal angles
(0°, 90°, 180°, 270°, 360°, etc.).

Step 2: Use the Coterminal Angle Formula

To find coterminal angles, use the general formula:

- For positive coterminal angles:

θ + 360°×k, where k is a positive or negative integer.

- For negative coterminal angles:



θ - 360°×k, where k is a positive or negative integer.

Step 3: Calculate the Next Two Positive Coterminal Angles

- Add 360° repeatedly to the given angle to find subsequent positive
coterminal angles.
- Typically, the next two positive angles are obtained by adding 360° and
720°.

Step 4: Calculate the Next Two Negative Coterminal Angles

- Subtract 360° repeatedly from the given angle to find subsequent negative
coterminal angles.
- Usually, subtract 360° and 720° to find the next two negative coterminal
angles.

Step 5: Verify the Angles

Ensure that all the angles obtained are coterminal by confirming they differ
from the original by multiples of 360°.

---

Practical Examples

Let's explore some detailed examples to illustrate this process.

Example 1: Find coterminal angles for 90°

Given angle: 90°

Next two positive coterminal angles:

- 90° + 360° = 450°
- 90° + 720° = 810°

Next two negative coterminal angles:

- 90° - 360° = -270°
- 90° - 720° = -630°

Summary:

- Positive coterminal angles: 450°, 810°
- Negative coterminal angles: -270°, -630°

---



Example 2: Find coterminal angles for 180°

Given angle: 180°

Next two positive coterminal angles:

- 180° + 360° = 540°
- 180° + 720° = 900°

Next two negative coterminal angles:

- 180° - 360° = -180°
- 180° - 720° = -540°

Summary:

- Positive coterminal angles: 540°, 900°
- Negative coterminal angles: -180°, -540°

---

Special Considerations for Quadrantal Angles

While the process remains the same, quadrantal angles have some unique
properties:

- Angles like 0°, 90°, 180°, 270°, 360° are on axes, and their sine and
cosine are well-known.
- When adding or subtracting 360°, the angles are coterminal, but the
position on the coordinate plane remains the same.
- In radians, replace 360° with 2π radians, and follow the same process.

Radian equivalents:

| Degree | Radian |
|----------|---------|
| 0° | 0 |
| 90° | π/2 |
| 180° | π |
| 270° | 3π/2 |
| 360° | 2π |

Coterminal angles in radians:

- 0 + 2π×k
- π/2 + 2π×k
- π + 2π×k
- 3π/2 + 2π×k



- 2π + 2π×k

---

Visualizing Coterminal Angles

Graphical representation helps in understanding how angles are coterminal:

- Draw the initial angle in standard position.
- Add or subtract full rotations (360° or 2π radians).
- The terminal side of the new angle coincides with the initial angle’s
terminal side.

This visualization is particularly useful for students learning to connect
the algebraic formulas with geometric intuition.

---

Applications of Coterminal Angles

Coterminal angles are crucial in various mathematical and practical contexts:

- Trigonometry and circle functions: Knowing coterminal angles simplifies
calculations.
- Wave and oscillation analysis: Periodic functions repeat every 360° or 2π
radians.
- Navigation and engineering: Angles are often normalized to a specific range
using coterminal angles.
- Computer graphics: Rotation angles are normalized for consistency.

---

Tips and Tricks for Efficient Calculation

- Remember that adding or subtracting 360° or 2π radians does not change the
angle's position.
- To find negative coterminal angles, subtract 360° or 2π radians.
- Use a calculator or programming language for quick calculations involving
large multiples.
- Always verify that the angles are coterminal by checking their difference
is a multiple of 360° or 2π.

---



Summary

Finding the next two positive and negative coterminal angles for a given
quadrantal angle involves simple addition or subtraction of full rotations,
namely 360° (or 2π radians). The key steps are:

1. Identify the given angle.
2. Add 360° or 2π radians repeatedly for positive coterminal angles.
3. Subtract 360° or 2π radians repeatedly for negative coterminal angles.
4. Confirm the angles differ from the original by multiples of 360° or 2π
radians.

This process is essential for understanding the periodicity of trigonometric
functions and solving real-world problems involving angles.

---

Conclusion

Mastering the concept of coterminal angles, especially with quadrantal
angles, enhances your understanding of the unit circle, trigonometric
functions, and their applications. By consistently applying the formulas and
visualizing the angles, you can quickly determine coterminal angles for any
given angle, positive or negative. This foundational skill supports further
study in mathematics, physics, engineering, and related fields, ensuring a
solid grasp of angle measurement and periodic phenomena.

---

Remember: Practice with different angles to become proficient in quickly
identifying coterminal angles and applying these concepts across various
mathematical contexts.

Frequently Asked Questions

What does it mean for angles to be coterminal with a
quadrantal angle?
Angles are coterminal if they share the same initial and terminal sides,
meaning they differ by a full rotation of 360° (or 2π radians).

How do I find the positive coterminal angles of a



quadrantal angle?
Add multiples of 360° (or 2π radians) to the given angle to find positive
coterminal angles.

What are the negative coterminal angles of a
quadrantal angle?
Subtract multiples of 360° (or 2π radians) from the given angle to find
negative coterminal angles.

Can you give an example of finding two positive
coterminal angles for a quadrantal angle?
Yes, for a 90° angle, positive coterminal angles are 90° + 360° = 450°, and
90° + 720° = 810°.

How do I identify the next two negative coterminal
angles for a quadrantal angle?
Subtract 360° and 720° from the given angle. For example, for 270°, negative
coterminal angles are 270° - 360° = -90°, and 270° - 720° = -450°.

Are coterminal angles always integers or can they be
in radians?
They can be expressed in either degrees or radians; just ensure to add or
subtract multiples of 360° or 2π radians accordingly.

How do I convert between degrees and radians when
finding coterminal angles?
Use the conversion: 180° = π radians. To convert degrees to radians, multiply
by π/180; to convert radians to degrees, multiply by 180/π.

Why is it important to find coterminal angles in
trigonometry?
Finding coterminal angles helps simplify problem-solving by identifying
equivalent angles, especially when calculating sine, cosine, or tangent
values.

What is the significance of quadrantal angles in
finding coterminal angles?
Quadrantal angles are special angles (multiples of 90° or π/2 radians) that



often serve as reference points, making it easier to identify coterminal
angles and analyze their trigonometric properties.

Additional Resources
Find The Next Two Positive And Two Negative Angles That Are Coterminal With
The Given Quadrantal Angle is a fundamental concept in trigonometry that
allows students and professionals alike to understand the cyclical nature of
angles on the coordinate plane. Coterminal angles are angles that share the
same terminal side when drawn in standard position, meaning they point in the
same direction despite potentially having different measures. This concept is
especially useful when working with quadrantal angles, which are specific
angles that lie exactly on the axes—namely 0°, 90°, 180°, and 270° (or 0,
π/2, π, 3π/2 in radians). Finding the next two positive and two negative
angles that are coterminal with a given quadrantal angle helps in solving
trigonometric equations, analyzing periodic functions, and understanding the
symmetry inherent in the unit circle.

---

Understanding Coterminal Angles

Before diving into the process of finding coterminal angles, it’s essential
to grasp what coterminal angles are and why they matter.

What are Coterminal Angles?

- Definition: Two angles are coterminal if they share the same initial side
and terminal side when drawn in standard position (angle starting from the
positive x-axis).
- Key Point: Coterminal angles differ by multiples of 360° (or 2π radians).

Why Are Coterminal Angles Important?

- They help simplify problems involving angles greater than 360°, negative
angles, or angles measured in different units.
- They reveal the periodicity of trigonometric functions, which repeat every
360° or 2π radians.
- They assist in identifying equivalent angles across different quadrants and
axes.

---

Recognizing Quadrantal Angles

Quadrantal angles are special because their terminal sides lie exactly on the
x-axis or y-axis.

Common Quadrantal Angles



| Degrees | Radians | Location | Description |
|-----------|-----------|----------------------|-----------------------------
------|
| 0° | 0 | Positive x-axis | Starting point in standard position |
| 90° | π/2 | Positive y-axis | Top of the circle |
| 180° | π | Negative x-axis | Leftmost point |
| 270° | 3π/2 | Negative y-axis | Bottom of the circle |

Why Focus on Quadrantal Angles?

- They serve as reference points for all other angles.
- Their sine and cosine values are straightforward (0, 1, or -1).
- They help visualize and understand the symmetry of the unit circle.

---

Step-by-Step Guide to Find Coterminal Angles

1. Identify the Given Quadrantal Angle

Suppose the given angle is a quadrantal angle such as 90° (or π/2 radians).

2. Use the Coterminal Angle Formula

To find coterminal angles, we add or subtract multiples of 360° (or 2π
radians):

- Positive coterminal angles:
Angle + n × 360°, where n is an integer (positive, negative, or zero).

- Negative coterminal angles:
Angle - n × 360°, where n is an integer.

3. Find the Next Two Positive Coterminal Angles

Starting from the given angle:

- First positive coterminal angle:
Given angle + 360° (or 2π radians).

- Second positive coterminal angle:
Given angle + 2 × 360°.

4. Find the Next Two Negative Coterminal Angles

Similarly, for negative coterminal angles:

- First negative coterminal angle:
Given angle - 360°.

- Second negative coterminal angle:



Given angle - 2 × 360°.

---

Practical Examples

Example 1: Find coterminal angles for 90°

Given angle: 90°

Next two positive coterminal angles:

1. 90° + 360° = 450°
2. 90° + 2×360° = 810°

Next two negative coterminal angles:

1. 90° - 360° = -270°
2. 90° - 2×360° = -630°

---

Example 2: Find coterminal angles for π/2 radians

Given angle: π/2

Next two positive coterminal angles:

1. π/2 + 2π = (π/2) + (2π) = (π/2) + (4π/2) = 5π/2
2. π/2 + 4π = (π/2) + (4π) = (π/2) + (8π/2) = 9π/2

Next two negative coterminal angles:

1. π/2 - 2π = (π/2) - (2π) = (π/2) - (4π/2) = -3π/2
2. π/2 - 4π = (π/2) - (8π/2) = -7π/2

---

Special Considerations for Quadrantal Angles

While the process above works universally, quadrantal angles have particular
properties worth noting:

- Since they lie exactly on axes, their coterminal angles often land on the
same axes after adding or subtracting multiples of 360° or 2π.
- When adding or subtracting these multiples, the resulting angles may
sometimes be coterminal with the original angle, highlighting their symmetry.

---

Visualizing Coterminal Angles on the Unit Circle



Visual aids significantly enhance understanding. To visualize:

- Draw the unit circle with the given angle marked.
- Add 360° or 2π radians to find the next coterminal angle, which will have
the same terminal side but be located one full rotation ahead.
- Subtract 360° or 2π radians to find the previous coterminal angles located
one full rotation behind.
- Mark these points to see how they align with the original angle.

---

Summary of Key Steps

1. Identify the given angle (degrees or radians).
2. Add or subtract multiples of 360° (2π radians) to find coterminal angles.
3. Focus on the next two positive and negative angles for a comprehensive
understanding.
4. Use the coterminal angles to analyze periodic functions, solve equations,
or understand symmetry.
5. Visualize on the unit circle for better intuition.

---

Final Tips and Best Practices

- Always keep track of the angle units; degrees and radians require different
approaches.
- Remember that adding or subtracting 360° or 2π radians yields coterminal
angles.
- Use a calculator carefully to handle radians and degrees, especially in
complex problems.
- For quadrantal angles, consider their special properties, especially their
sine and cosine values, which often simplify calculations.

---

Conclusion

Find The Next Two Positive And Two Negative Angles That Are Coterminal With
The Given Quadrantal Angle is an essential skill in trigonometry that deepens
your understanding of the periodic nature of angles and functions. By
mastering this process, you can efficiently solve problems involving
rotations, symmetries, and periodic behaviors. Remember to leverage the
fundamental relationships on the unit circle, visualize the angles, and
practice with various quadrantal angles to build confidence and proficiency.
Whether you’re tackling advanced calculus or just strengthening your
foundational knowledge, understanding coterminal angles is a vital step
toward mastering the beauty and symmetry of trigonometry.
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