Name Date Class

Practice C
LM Using Matrices to Transform Geometric Figures

Use a matrix to transform figure DEFGH with 5
coordinates D(1, 3), E(3, 2), F(1, —1), G(—3, —2), ¢
i3
2
i

and H(—2, 2). Give the transformation matrix or H NGE

scalar and the coordinates of the image. . // b .
2 3 4 =5X

A

1. Translate 9 units left and 4 units up. 5 ﬁ o1/

y
/

2. Reduce by a factor of 0.1.

3. Rotation 90° clockwise

4. Rotation 90° counterclockwise

5. Reflection across the x-axis

6. Reflection across the y-axis

7. Reflection across y = x
Solve.

8. Yung Li drew triangle RST with coordinates
R(0, 4), S(0, 0), and T(3, 0). Then she drew
triangle XYZ with coordinates X(0, —4),
Y(0,0), and Z(—3, 0).

a. Graph triangles RST and XYZ. 54 3 2 1

b. Write a coordinate matrix to represent » 2
each triangle. » »

X
1 2 3 4 5

c. Use the matrices to show the transformation
of triangle RST into triangle XYZ
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Practice A

Practice B
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Using Matrices to Transform Geometric Figures

Line segment GH has endpoints G(-7, 2) and 10}
H(4, 6). Use line segment GH for Exercises 1-6.

108 6 4 20 10

Use a matrix to transform line segment GH. Find the

[Eessond
Using Matrices to Transform Geometric Figures

Triangle JKL has vertices J(—3, 1), K(2, 2), 5
and L(1, —2).

Use a matrix to transform triangle JKL. Find the

coor

coordinates of the image endpoints G’ H’.

1. Translate 2 units right
and 8 units down.

[ ol ls -]

10
3. Translate 6 units left
and 3 units down.

2. Translate 5 units right
and 1 unit up.

_ 742 4+( 2
(2)+(=8) (6,)+(=8)
G/(-5, —6), G (13, -1),
H' (6, —2) G'(-2,3), H®O,T) H(-2,3)

>

Enlarge by a factor of 8.

1%

5. Enlarge by a factor of 5. 6. Reduce by a factor of 0.5.

| s=D s 4)
|8 (2, 8 (6,
G’ (-56, 16), G'(—35,10), G'(-3.5,1),
H' (32, 48) H’' (20, 30) H(2,3)

Use each matrix to reflect the given point. Write the coordinates of
the image. Tell which axis the point is reflected across.
-1 0
9. [ ]; (5,4)
01

o 5feo e
[ 2]

R B
02, 1 (=3

7?]; (=10, 1)

of the vertices of the image.

2. Translate 2 units left, 4 unit;up.
J'(-5,5), K'(0,6), L'(—1,2)
4. Reduce by a factor of 0.25.
J'(—0.75, 0.25), K'(0.5, 0.5),

1. Translate 5 units right, 6 units down.
J(2,-5), K7, -4), L'(6, —8)
3. Enlarge by a factor of 7.
J(-21,7), K(14,14),
L'(7, —14)

L'(0.25, —0.5)
Reflect or rotate triangle ABC with vertices 5 st
A(-2,1), B(—1,4),and C(2, 2). Find the coordlnates
of the vertices of the image. Describe the . / <

“[% 1]

A'(2,1),B(1,4), C(-2,2);
reflection across the y-axis

“[7 7l

6_[01] s
-10

5

A'(1,2),B'(4,1), C'(2, -2);
90° clockwise rotation

#[s 7]

A’( 1, -2), B'(—4, -1), A'(-2,-1),B'(-1, —
C (- 2) 90° counlerclockmse C' (2, —2); reflection across lhe
rotation X-axis
Solve.
9. a. Natalie drew a figure with vertices
H(-3, -2), 0(~3,3), U(0, 5), 53,3), E@,~2) |—3 —3 0 3 3
to use as a pattern on a sweatshirt. Write a -2 3 5 3 -2
matrix that defines the figure.
b. Natalie wants to enlarge the figure by a factor Multiply ea[_;h entry in the
of 5. Describe a method she can use. matrix by 5.

c. What are the coordinates of Natalie’s enlarged figure?

(=2, —3); y-axis (=10, —1); x-axis (=5, 4); y-axis (=15, =10) - (—15,15)  (0,25) o (15,15) g (15, —10)
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Practice C
Using Matrices to Transform Geometric Figures

Use a matrix to transform figure DEFGH with B
coordinates D(1, 3), E(3, 2), F(1, —1), G(-3, —2), 5
and H(—2, 2). Give the transformation matrix or H_—T E
scalar and the coordinates of the image. /

1. Translate 9 units left and 4 units up. 5 YA o S

-9 -9 -9 -9 -9
4 4 4 4 4 :
D'(-8,7), E'(=6,6), F'(—8,3), G'(—12,2), H(-11,6)

scalar 0.1; D’ (0.1, 0.3), E'(0.3,0.2),
F (0.1, -0.1), G'(-0.3, —0.2), H'(-0.2,0.2)

2

0 1
) ) 1
4. Rotation 90° counterclockwise

9,

2. Reduce by a factor of 0.1.

D'@3,-1),E'(@2,-3), F(-1,-1),
G'(-2,3),H(2,2)

3. Rotation 90° clockwise

; D'(=3,1), E'(-2,3), FF(1,1),

0| G (2 -3),H(-2, -2)
r ”}; D(1,-3), E@3,-2), F(1,1),
5. Reflection across the x-axis 0 - G (_3’ 2)’ H (_2’ _2)
-1 “}; D'(-1,3), E'(-3,2), F (-1, 1),
0 1] @(3,22),H (@2

6. Reflection across the y-axis

{“ 1} D@31, E@ 3, F-1,1),
1 0/G (-2, -3), H(2,-2)

7. Reflection across y = x

Solve.

8. Yung Li drew triangle RST with coordinates °
R(0, 4), S(0,0), and T(3, 0). Then she drew
triangle XYZ with coordinates X(0, —4),
¥(0,0), and Z(-3, 0).

a. Graph triangles RST and XYZ.
b. Write a coordinate matrix to represent
each triangle.

003l[00-3
-4 0 0

of<
B
5

400

{—1 UHU 0 3}{ 00 —3}
c. Use the matrices to show the transformation _ _
of triangle RST into triangle XYZ. 0 -1 400 400
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4-3
A matrix can define a polygon in the coordinate plane.
Vertices of AABC:

A(4,3),B(1,-1),C(-1,2) D
Write each pair of coordinates in a column. x
1 -1
-1 2
To translate AABC 2 units left and 1 unit up, add a translation matrix to the matrix for AABC.

-2 -2 The x-coordinates are
1 1 translated 2 units left. S
o

The y-coordinates are
translated 1 unit up.

x-coordinates £

Matrix for AABC: [g

y-coordinates

s

Translation matrix: |:72
5

Add the matrices to find the vertices of the translated image.

4 1 -, [-2 2 —2]_[2 -1 - :
3 -1 2 1011 4 0 3

Translated image, A'(2, 4), B'(—=1,0), C'(-3, 3).

Solve. 0 -2 1
1. ADEF has vertices D(0, 3), E(—2, 0), and F(1, —2). 3 0 -2
Write the matrix for ADEF.

. Write the translation matrix to translate ADEF { 3 3 3}

N

3 units right and 2 units down.

w

. Add the matrices to find the coordinates of the
vertices of the image AD'E'F.
Then graph AD'E'F'. y

3 1 4
1 -2 4

D'(3,1), E'(1, =2), F'(4, —4); , \
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