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Rotations on the Coordinate Plane Answer Key are essential tools for understanding transformations in
geometry. Rotations involve turning a figure around a fixed point, known as the center of rotation, by a
specified angle. This article will delve into the concept of rotations on the coordinate plane, elucidate the

rules for performing these rotations, provide examples, and offer an answer key for practice problems.

Understanding Rotations

Rotations are one of the four basic transformations in geometry, alongside translations, reflections, and
dilations. When a figure is rotated, its shape and size remain unchanged, but its position and orientation do
change. The center of rotation is typically denoted as the origin (0,0), but it can be any point on the

coordinate plane.

Key Components of Rotations



1. Center of Rotation: The point around which the rotation takes place.
2. Angle of Rotation: The degree measure of the rotation. Common angles are 90°, 180°, and 270°.

3. Direction of Rotation: Rotations can be clockwise or counterclockwise.

Rules for Rotating Points

To effectively rotate points on the coordinate plane, we use specific rules based on the angle of rotation.

Below are the rules for rotating a point (x, y) around the origin (0,0):
Rotating 90 Degrees Counterclockwise

‘When rotating a point 90 degrees counterclockwise, the coordinates transform as follows:

- New coordinates: (-y, x)
Rotating 180 Degrees

For a 180-degree rotation, the coordinates change to:

- New coordinates: (-x, -y)

Rotating 270 Degrees Counterclockwise (or 90 Degrees Clock wise)

For a 270-degree counterclockwise rotation, which is equivalent to a 90-degree clockwise rotation, the
coordinates transform to:

- New coordinates: (y, -x)

Summary of Rotation Rules

| Angle of Rotation | Counterclockwise Transformation | Clockwise Transformation |
S— B — S ——— |

190° 1 (-y, x) [ (y, -x) |

1180° | (-x, -y) | (-x, -y) |

1270° | (y, -x) | (-y, ) |

Rotating Points Around a Different Center

While many problems focus on rotating points around the origin, points can also be rotated around other

centers. The process involves two main steps:

1. Translate the figure so that the center of rotation becomes the origin.



2. Apply the rotation rules mentioned above.

3. Translate back to the original position.
Example: Rotating Around a Point (2, 3)
Let's consider the point A(4, 5) and rotate it 90 degrees counterclockwise around the point B(2, 3).

1. Translate point B to the origin:
- New coordinates of A: (4-2, 5-3) = (2, 2)

2. Apply the rotation rule for 90 degrees:

- New coordinates: (-2, 2)

3. Translate back to the original center:
- New coordinates: (-2 + 2,2 + 3) = (0, 5)

Thus, point A(4, 5) after a 90-degree counterclockwise rotation around point B(2, 3) is (0, 5).

Practice Problems on Rotations

To solidify the understanding of rotations, it is helpful to engage in practice problems. Here are a few

exercises along with their answer key:
Problem Set

1. Rotate the point (3, 4) 90 degrees counterclockwise around the origin.
2. Rotate the point (-2, 1) 180 degrees around the origin.

3. Rotate the point (5, -3) 270 degrees counterclockwise around the origin.
4. Rotate the point (1,

1, 2) 90 degrees counterclockwise around the point (1, 1).
5. Rotate the point (0,

2
0

~—~ ~—

180 degrees around the point (2, 2).

Answer Key

1. Answer: (-4, 3)

- (3, 4) becomes (-4, 3) after a 90-degree counterclockwise rotation.

2. Answer: (2, -1)
- (-2, 1) becomes (2, -1) after a 180-degree rotation.

3. Answer: (-3, -5)

- (5, -3) becomes (-3, -5) after a 270-degree counterclockwise rotation.



4. Answer: (1, 0)
- (1, 2) translates to (0, 1) around (1, 1) and becomes (1, 0) after a 90-degree rotation.

5. Answer: (4, 4)
- (0, 0) translates to (-2, -2) around (2, 2) and becomes (4, 4) after a 180-degree rotation.

Applications of Rotations in Real Life

Rotations are not just a theoretical concept; they have practical applications in various fields such as:

- Computer Graphics: Rotations are used to create animations and 3D models.
- Robotics: Robots must calculate rotations to navigate and manipulate objects.

- Navigation: Rotational transformations help in changing orientation when using GPS systems.

Conclusion

Understanding rotations on the coordinate plane answer key is vital for mastering geometric
transformations. By grasping the rules for rotating points around the origin and other centers, students can
tackle various geometric problems with confidence. Practice through exercises enhances retention and
application of these concepts. Whether in academic settings or real-world applications, the principles of

rotation play a crucial role in mathematics and its applications.

Frequently Asked Questions

‘What is a rotation on the coordinate plane?

A rotation on the coordinate plane is a transformation that turns a figure around a fixed point, called the

center of rotation, by a certain angle in a specified direction.
How do you perform a 90-degree rotation counterclockwise around the
origin?

To perform a 90-degree rotation counterclockwise around the origin, you transform each point (x, y) to the

new coordinates (-y, x).



What are the new coordinates of the point (3, 4) after a 180-degree
rotation around the origin?

After a 180-degree rotation around the origin, the coordinates of the point (3, 4) change to (-3, -4).

How does a 270-degree rotation clockwise affect the point (1, 2)?

A 270-degree rotation clockwise around the origin changes the point (1, 2) to the new coordinates (2, -1).

What is the effect of rotating a point about a point other than the origin?

When rotating a point about a point other than the origin, you first translate the entire figure so that the

center of rotation is at the origin, perform the rotation, and then translate back.

What is the general rule for a 90-degree clockwise rotation?

The general rule for a 90-degree clockwise rotation around the origin is to transform each point (x, y) to

the new coordinates (y, -x).

Can you rotate a figure by a non-right angle, like 45 degrees, and how?

Yes, to rotate a figure by a non-right angle like 45 degrees, you can use rotation matrices or trigonometric
functions to determine the new coordinates. The formulas are x' = x cos() - y sin(0) and y' = x sin(0) + y

cos(0), where 6 is the angle of rotation.
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