Full Revision

Transformations on Coordinate Plane



Summary of transformations Rules

1. Translation: (x,y) - (x + k,y + k) , where k is the number of units the figure moved (Translated)

A) If a horizontal translation is applied, then the x coordinate will change. (The figure goes right or left)

B) If a vertical translation is applied, then the Yy coordinate will change. (The figure goes up or down)

2. Dilation: (x,y) — (kx, ky) , where k is the scale factor applied for the dilation.
A) If an Enlargement is applied, then k > 1

B) If a Reduction is applied, then 0 < k < 1

3. Reflection:

A) (x,y) = (—x,y): Reflection across y axis B) (x,y) = (x, —y): Reflection across x axis
C)(x,y) » 2k —x,y): Reflection across x =k D) (x,y) = (x,2k — y): Reflection across y = k
E) (x,y) = (y,x): Reflection across y = x

4. Rotation:
A) (x,y) = (—y,x): Rotation 90° counter clockwise or equivalently 270° clockwise
B) (x,y) = (v, —x): Rotation 270° counter clockwise or equivalently 90° clockwise

C) (x,y) = (—x,—y): Rotation 180° counter clockwise or equivalently 180° clockwise




Ideas:
1. Given the Preimage (original figure), Graph the image on the coordinate plane.
2. Given the Preimage and the image on coordinate plane, describe the transformation.

3. Given the Preimage and the image on coordinate plane, write the rule of the transformation.






Idea 1 Given the Preimage (original figure), Graph the image on the coordinate plane.

Apply Reflection across x = 1




Apply Translation 2 units right then 3 units down
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Apply Dilation with scale factor 1.5
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Translate the figure 2 units to the left , then apply reflection across x - axis
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about the origin 90° clockwise.

Rotate the figure
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Rotate the figure about the origin 180° counterclockwise
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Reflect the figure across y = —1, then translate 1 units up.
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Reflect the figure about the origin 180°.
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(z,y) — (=2, —y)




Reflect the quadrilateral over the line y = x , then apply translation 2 units left, then rotate 180°

Retlection (z,y) — (y, )

Translation (2, y) — (z — 2,y)

Rotation 180 —s (—x, —y)




Enlarge the shape by scale factor

out the origin.
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Translate the figure 4 units down, then rotate 270° counter clockwise about the origin.

k[ Translation
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Rotation
(zay)%(ya —,Clj‘)

(2,6) — (2,2) — (2,-2)
(278) — (274) — (47 _2)
(576> 7 (572) 7 (27 _5)




Translate the figure 2 units left, then apply dilation with scale factor of %
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Reflect the figure across the vertical line x = 2
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Idea 2 Given the Preimage and the image on coordinate plane, describe the transformation.

Idea 23 Given the Preimage and the image on coordinate plane, write the rule of the transformation.

* In each of the following figures, describe the transformation, then write the rule of the transformation.



Preimage is ABCD

Reflection across J-axis
597 Rule: (X, y) = (X, V)
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Rule: (2, y) — (v +4,9)



Preimage is FGY

Translation
(4) units right

}c \) (1) unit down
( Y " Rule
(xay) — (IE—|—4,y— 1)




Preimage is ZLJ

Rotation 270° clockwise

Rule
(z,y) = (—y,x)
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Preimage is KJCM
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Preimage is DEIP

Reflection acrossx = 3

(x,y) — (2k — x,y)
(CL‘,y) — (G—JJ,y)




Preimage is XBG
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Reflection across y=x

(z,y) = (y, @)



Preimage is AIJK

Reflection across Y=X

> (7,y) — (y, 1)
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Rotation 90 clockwise

(xv y) — (yv _aj)



Preimage is the blue figure.

K Ll |1 Dilation (scale factor % D)

(,y) — (%x %y)




Preimage is the blue figure.

% Dilation with scale factor 2
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2Ay P’ (—3, —5) — (5, —2)
— o/\.\ - (1, —5) — (5, 2)
e (1,-3) — (3,2)
64/ \f (—1,-2) — (2,0)
Y Rule

(CE’, y) = (_y7 X 1)
Rotation 270° clockwise
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Rotation 98 counterclockwise



: S (2,1) — (4, —2)
N -2
) & o (0,-1) = (0,2)
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Rule ‘(Qj’ y) — (2, —2y)

Reflection across x-axis followed by
Dilation with scale factor 2



Translatio (1) unit left

then (2) units up

(CC,y) — ($_1vy+2)



Preimage is the black figure.
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Rotation 188 about
the origin

(z,y) — (=2, —y)



Preimage is the black figure.
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Preimage is the black figure.
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eflection across Y — &

(z,y) — (y,7)



Preimage is the black figure.
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Rotation 186° about the
origin

(z,y) — (—z, —y)



Preimage is the MN

e~ / Rotation 98 clockwise
E (—2,5) — (5,2)

(—9,7) — (7,9)

Rule

(z,y) = (y, =)
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Preimage is the black figure.
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(o)
Rotation 270 Clockwise

(ZIZ‘, y) — (_yv aj)



