
   

Rotations (D)
Draw the rotated image.

0
Rotate 180 about (0, 0).

x

y
Rotate 90 clockwise about (0, 0).

x

y

Rotate 90 counterclockwise about (0, 0).

x

y
Rotate 90 clockwise about (0, 0).

x

y

!!!!!!!!!!!!!!!!
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Rotations (A)
Draw the rotated image.

0
Rotate 90◦ clockwise about (0, 0).

✲ x

✻
y

◗◗◗◗◗
◗◗◗◗◗

◗◗◗◗◗
◗◗◗◗◗

◗◗◗◗◗

Rotate 90◦ clockwise about (0, 0).

✲ x

✻
y

✟✟✟✟✟✟✟
✟✟✟✟✟✟✟

✟✟✟

✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁

Rotate 90◦ clockwise about (0, 0).

✲ x

✻
y

�������������������������❍❍❍❍❍❍❍
❍❍❍❍❍❍❍

❍❍❍

Rotate 90◦ counterclockwise about (0, 0).

✲ x

✻
y

❅❅❅❅❅❅❅❅❅❅❅❅❅
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Rotations (B)
Draw the rotated image.

0
Rotate 180◦ about (0, 0).

✲ x

✻
y

❍❍❍❍❍❍❍
❍❍❍❍❍❍❍

❍❍❍

❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏

Rotate 180◦ about (0, 0).

✲ x

✻
y

�����
����❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❍❍❍❍❍❍

❍❍❍❍❍❍
❍❍❍❍❍❍

❍❍❍❍❍❍
❍❍❍❍❍❍

❍❍❍

Rotate 90◦ counterclockwise about (0, 0).

✲ x

✻
y

✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟
✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁����

����
����
����
����
����
����
����
�

Rotate 180◦ about (0, 0).

✲ x

✻
y

❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇�������������������������
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Rotations (B)
Draw the rotated image.

0
Rotate 180◦ about (0, 0).

✲ x

✻
y


❆❆❆❆❆❆❆❆❆❆❆❆❆���������

���������
���������

���������
���������

���������
���������

���������
�

Rotate 180◦ about (0, 0).

✲ x

✻
y

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭

✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡

Rotate 180◦ about (0, 0).

✲ x

✻
y

✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭
✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭

✭❅❅❅
❅❅❅❅

❅❅❅❅
❅❅❅❅

❅❅❅❅
❅❅❅❅

❅❅✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱

Rotate 90◦ counterclockwise about (0, 0).

✲ x

✻
y

✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁
✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏

❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆
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Show each rotation graphically and with matrix notation.  All rotations are about the origin.

ROTATIONS
(name)



Rotations (B)
Draw the rotated image.

0
Rotate 180◦ about (0, 0).

✲ x

✻
y

❍❍❍❍❍❍❍
❍❍❍❍❍❍❍

❍❍❍

❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏

Rotate 180◦ about (0, 0).

✲ x

✻
y

�����
����❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❍❍❍❍❍❍

❍❍❍❍❍❍
❍❍❍❍❍❍

❍❍❍❍❍❍
❍❍❍❍❍❍

❍❍❍

Rotate 90◦ counterclockwise about (0, 0).

✲ x

✻
y

✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟
✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁����

����
����
����
����
����
����
����
�

Rotate 180◦ about (0, 0).

✲ x

✻
y

❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇�������������������������
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Rotations (B)
Draw the rotated image.

0
Rotate 180◦ about (0, 0).

✲ x

✻
y

❍❍❍❍❍❍❍
❍❍❍❍❍❍❍

❍❍❍

❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏❏

Rotate 180◦ about (0, 0).

✲ x

✻
y

�����
����❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❅❍❍❍❍❍❍

❍❍❍❍❍❍
❍❍❍❍❍❍

❍❍❍❍❍❍
❍❍❍❍❍❍

❍❍❍

Rotate 90◦ counterclockwise about (0, 0).

✲ x

✻
y

✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟✟
✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁✁����

����
����
����
����
����
����
����
�

Rotate 180◦ about (0, 0).

✲ x

✻
y

❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇❇❇
❇�������������������������
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Rotations (B)
Draw the rotated image.

0
Rotate 180◦ about (0, 0).

✲ x

✻
y


❆❆❆❆❆❆❆❆❆❆❆❆❆���������

���������
���������

���������
���������

���������
���������

���������
�

Rotate 180◦ about (0, 0).

✲ x

✻
y

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭

✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡

Rotate 180◦ about (0, 0).

✲ x

✻
y

✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭
✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭

✭❅❅❅
❅❅❅❅

❅❅❅❅
❅❅❅❅

❅❅❅❅
❅❅❅❅

❅❅✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱

Rotate 90◦ counterclockwise about (0, 0).

✲ x

✻
y

✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁
✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏

❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆
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Rotations (B)
Draw the rotated image.

0
Rotate 180◦ about (0, 0).

✲ x

✻
y


❆❆❆❆❆❆❆❆❆❆❆❆❆���������

���������
���������

���������
���������

���������
���������

���������
�

Rotate 180◦ about (0, 0).

✲ x

✻
y

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✑✑✑✑✑

✑✑✑✑✑
✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭

✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡✡

Rotate 180◦ about (0, 0).

✲ x

✻
y

✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭
✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭✭

✭❅❅❅
❅❅❅❅

❅❅❅❅
❅❅❅❅

❅❅❅❅
❅❅❅❅

❅❅✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱✱

Rotate 90◦ counterclockwise about (0, 0).

✲ x

✻
y

✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁✁✁
✁
✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏✏

❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆❆
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