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Transformations

1. Given AABC with coordinates A(3, 2), B(0, 3), and C(2, 1), perform the following transformations to make
AA'B'C'. Label points A’, B’, and C' on the new triangle.

a. Translate AABC left 3 and down 5

s
/

c. Reflect AABC across the y-axis

w
/

e. Rotate AABC'90° clockwise about the origin

vy

g. Dilate AABC by a factor of 2
with respect to the origin

w
/
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b. Reflect AABC across the x-axis

s
/

d. Reflect AABC across the line y = +x

es
/

f.  Rotate AABC 180° counterclockwise about A

vy

h. Dilate AABC by a factor of 2
with respect to the origin

vy
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Rotations

2. Rotate ADEF counterclockwise 90°, 180°, and 270° about the origin.

es]

Point E (original)

Point E’ (after 90° ccw rotation) r

Point E"' (after 180° ccw rotation)

Point E'" (after 270° ccw rotation)

What do you notice about the coordinates as the point rotates?
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Coordinate Rule Example

Here is an example of a coordinate rule: (X, y) — (-2y, -2X) Yy

To use the coordinate rule above, first find the coordinates of point P and
write them down as shown below.

A

5
\

P(-5, 2) > ( , ) 3

A
\ 4
X

Next use the x and y coordinates of point P to calculate the x and y
coordinates of the new point, P’:

To find the new x: the coordinate rule tells us that the new x
coordinate is -2y, and we know that in the original v
point P Y =z50 the new x is -2(2) = -&.

PC_ ., ) > PC_,_ )
L, ) > QC_._ )
RC_, ) ->RC ., )
sC_,_ ) > S, )

To find the new y:  the coordinate rule tells us that the new x
coordinate is -2x, and we know that in the original
point P x = -5, so the new x is -2(-5) = 10.

Add the new x and y values to the coordinate rule:
P(-5, B) > (-6, 10)

Repeat the process for each point in the figure, then graph the four new
points on the graph. Label the points P’, Q’, R", and S'.
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Coordinate Rules

a. (Xa y) - ('Xs y)

Transformation for
(X7 y) d (_Xo y)

"

P(-5,3) —

=5
\

Q(-2,4) >

Y
X

A

R(-2,2) >

S(-4,2) —

b. (Xa Y) - (X, 'Y)

Transformation for
(X’ Y) - (X7 _Y)

"

P(-5,3) —»

a7
\

Q(-2,4) —»

A
\ 4
x

R(-2,2) -

S(-4,2) —

C. (Xs Y) - ('ys X)

N

Transformation for
(X, y) > (-y, X)

P(-5,3) —

5
\

Q(-2,4) —»

A
v
X

R(-2,2) —

S(-4,2) —
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Coordinate Rules

d' (Xa Y) - (_X: _Y) y
A
P(-5,3) —> Transformation for
(Xa Y) - (_X’ 'Y)
Q2,4) > SEp
R(-2,2) » < : > x
S(-4,2) —
\ 4
Y
c. (Xa Y) - (y: 'X) A
Transformation for
P(_S’ 3) N (X7 Y) - (Y7 _X)
e
Q(-2,4) —»
< > X
R(-2,2) »
S(4,2) >
\ 4

Y
f. xy)-=>x%
Transformation for
P(-5,3) > x,y) = (¥, x)
- %
rl_~
Q(-2,4) —»
< » X
R(-2,2) —
S(-4,2) —
4
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Coordinate Rules

g xXy)—>E+3,y-5)

P(-5,3) —» Transformation for
X, y)>x+3,y-5)

A

Q(-2,4) >

A
\ 4
x

R(-2,2) >

S(-4,2) —

h. (x,5) > (2x,2y)

P(-5,3) —» Transformation for
(x,y) = (2, 2y)

A

a7
\

Q(-2,4) >

A
\ 4
x

R(-2,2) -

S(-4,2) >

i xXy)—>2x+3,2y-5)

P(-5,3) —» Transformations for
x,y) > (2x+3,2y-5)

"

]
\

Q(-2,4) —»

A
v
X

R(-2,2) -

S(-4,2) —
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Coordinate Rules

. Y
i )22 ’
P(-5,3) —» Transformations for
NEED x,y) > 2y, 2x)
Q(-2,4) -
R(-2,2) — - -
S(-4,2) —
\ 4
Y
k. xy)—>Qy+3,2x-5)
P(-5,3) —» 5 Transformations for
P x,y) > 2y +3,2x-5)
Q(-2,4) —»
R(-2,2) —
S(-4,2) —>
\ 4
Y
L (xy)—> 2y +3,-2x+5) 1
P(-5,3) — P LS Transformations for
(Xa Y) - (Zy + 3& -2x + 5)
Q(-2,4) » < >
R(-2,2) —>
S(-4,2) —>
\ 4
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4. Match each description with its coordinate rule.

a. Translate (shift) @ horizontal units and b vertical units 1. x,y) > (X, y)
b. Reflect across the x-axis 2. xy) >, -y)
c. Reflect across the y-axis 3. x,y) > (¥, -x)
d. Reflect across the line y = x 4. x,y) = (-y, x)
e. Rotate 90° counterclockwise (or 270° clockwise) about the origin 5. xy) = (%, -y)
f. Rotate 180° counterclockwise (or 180° clockwise) about the origin 6. x,y)>x+taytbh)
g. Rotate 270° counterclockwise (or 90° clockwise) about the origin 7. (X, y) = (cx, cy)
h. Dilate with respect to the origin by a factor of ¢ 8. x5 = (,%x)
5. Without looking at your notes, describe the transformation(s) that would occur for each of the following
coordinate rules.
a. x,y) > (-x,y) b. (x,y) = (3%, 3y) c. (x,y) > (Vay, Vax)
6. Write the coordinate rule for each transformation or set of transformations.
a. Reflect across the x-axis
b. Translate right 8 and up 3
c. Dilate by a factor of 10
d. Reflect across the line y = x and dilate by a factor of 7
e. Dilate by a factor of 3 and translate down 5 and left 1
7. What does the coordinate rule (x, y) — (-y, -x) do? Use one of the figures from this lesson or make up
your own figure to test your conjecture by using the rule.
Y
8. Write a coordinate rule that would transform
Figure XYZ into Figure X'Y'Z', and name the
transformation(s).
I
|
I
< RS > X
\ Q
\ ‘ L
\
\
A 4
Yl
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