Transformations on the Coordinate Plane
Learning Targets:  Transform figures on a coordinate plane by using reflections, translations, rotations and dilations.
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	Translation

(Slide)


	Add to coordinates


	   (x, y) → (x+a, y+b)
A(2, 4) →
B(2, 1) →
C(4, 1) →
	Translate 2 units left and

 3 units down
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	Reflection

(flip)

	Reflect over      x-axis:

	   (x,  y)  →  (x, −y)
A(1, −1) →
B(1, −4) →
C(3, −4) →


	Reflect over the x-axis
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	Reflect over      y-axis:
	(x,  y) →  (−x, y)

A(1, −1) →
B(1, −4) →
C(3, −4) →


	Reflect over the y-axis
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	Rotation

(Turn)
	90°counter-clockwise about origin

	90° rotation:

  (x,y) → (− y, x)

A(2, 4) →
B(2, 1) →
C(4, 1) →

	Rotate 90° counter-clockwise about the origin
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	180° about origin 

	180° rotation:

    (x, y)→(−x, −y)
A(2, 4) →
B(2, 1) →
C(4, 1) →
	Rotate 180° about the origin
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	270° counter-clockwise about origin
	270° rotation:
   (x, y)→(y , −x)
A(2, 4) →
B(2, 1) →
C(4, 1) →
	Rotate 270° counterclockwise about the origin
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	Rotation

(Turn)
	90°counter-clockwise about a point
Note: The point of rotation will not change.
	A(2, 4) →
B(2, 1) →
C(4, 1) →
	Rotate 90° counter-clockwise about point B
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	Rotation

(Turn)

	180° about a point

Note: The point of rotation will not change.

	A(2, 4) →
B(2, 1) →
C(4, 1) →

	Rotate 180° about point B
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	Dilation

(shrink, enlarge)
	Multiply both coordinates by k.

Enlarge: 
k>1

Reduce: 
      0 < k<1

	     (x,y)→(kx,ky)
A(0, 2) →
B(−1, −1) →
C(1, −1) →


	Dialate by a scale of 2
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