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B E F O R E Now W H Y ?

You plotted points in a
coordinate plane. 

You’ll translate figures in a
coordinate plane. 

So you can create a design for a
blanket, as in Ex. 12.

Translations

Snow Tubing Snow tubing involves sliding down a snow-covered hill on
an inflated tube. As you will see in Example 1, you can use a translation
to describe a change in the position of a person sliding down a hill.

A is a change made to the location or to the size of a
figure. The new figure formed by a transformation is called an . 
In this book, the original figure is blue, and the image is red. Prime
notation is used to identify the image of point A. You read A� as 
“A prime.”

A is a transformation in which each point of a figure moves
the same distance in the same direction. In a translation, a figure and its
image are congruent.

translation

image
transformation

For the diagram shown, describe the translation in words.

Solution

Think of moving horizontally
and vertically from a point 
on the original figure to the
corresponding point on the
new figure. For instance, you
move 200 feet to the right 
and 40 feet down from 
A(0, 100) to reach A�(200, 60).

Example 1 Describing a Translation

Checkpoint

Describe the translation in words.
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730 Chapter 13 Angle Relationships and Transformations

Coordinate Notation You can describe 
a translation of each point (x, y) of a 
figure using the coordinate notation

(x, y) → (x � a, y � b)

where a indicates how many units a 
point moves horizontally, and b indicates
how many units a point moves vertically.
Move the point (x, y) to the right if a is
positive and to the left if a is negative. 
Move the point up if b is positive and 
down if b is negative.

Draw TABC with vertices A(3, �4), B(3, 0), and C(5, 2). Then find the
coordinates of the vertices of the image after the translation 
(x, y) → (x � 6, y � 2), and draw the image.

Solution

First draw TABC. Then, to translate TABC, subtract 6 from the 
x-coordinate and add 2 to the y-coordinate of each vertex.

Original Image

(x, y) → (x � 6, y � 2)

A(3, �4) → A�(�3, �2)

B(3, 0) → B�(�3, 2)

C(5, 2) → C�(�1, 4)

Finally, draw TA�B�C�, as
shown. Notice that each 
point on TABC moves 
6 units to the left and 
2 units up. 

Example 2 Translating a Figure

Checkpoint

3. Draw quadrilateral JKLM with vertices J(�5, 0), K(�2, 0), L(3, �4),
and M(�2, �4). Then find the coordinates of the image after the
translation (x, y) → (x � 7, y � 4), and draw the image.

4. Compare Describe how the translations (x, y) → (x � 3, y � 2) and 
(x, y) → (x � 3, y � 2) are different.

Tessellations A is a
covering of a plane with a repeating
pattern of one or more shapes. A
tessellation has no gaps or overlaps.
One way to create a tessellation is to
translate a shape, as illustrated using 
a parallelogram.

tessellation

In the Real World
Tessellations You can see
various tessellations on
buildings, sidewalks, and other
structures that have tiling
patterns. In the tessellation
above, is the polygon used a
regular polygon? Is the polygon
concave or convex?
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(x, y) → (x � 4, y � 1)
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In the translation 
(x, y) → (x � 4, y � 1),
the expression y � 1 can 
be written as y � (�1) to
indicate that each point (x, y)
of a figure moves 1 unit down.

Reading Algebra
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1. Copy and complete: The figure formed by a translation of a figure is the
_?_ of the figure.

2. Describe the translation (x, y) → (x � 3, y � 7) in words.

Describe the translation in words.

3. 4.

5. Draw TDEF with vertices D(�1, �6), E(�2, 4), and F(3, �2). Then find
the coordinates of the vertices of the image after the translation 
(x, y) → (x � 2, y � 1), and draw the image.
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Skill Check

Vocabulary Check

Guided Practice

Exercises
More Practice, p. 815

13.4 eWorkbook Plus
CLASSZONE.COM

INTERNET

Tell whether you can create a tessellation using only translations of the
given polygon. If you can, create a tessellation. If not, explain why not.

a. b.

Solution

a. b. You can’t translate a regular
pentagon to create a
tessellation. As shown below,
there will be gaps or overlaps.

You can translate the
rhombus to create a
tessellation. Notice in the
design that there are no 
gaps or overlaps.

30�

150�

Example 3 Creating Tessellations

gap overlap

Notice in part (a) of Example 3
that the two 30� angles and
the two 150� angles at each
vertex in the tessellation have
a total measure of 360�.

Study Strategy
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732 Chapter 13 Angle Relationships and Transformations

Describe the translation in words.

6. 7.

The vertices of a polygon are given. Draw the polygon. Then find the
coordinates of the vertices of the image after the specified translation,
and draw the image.

8. P(�5, 4), Q(1, 4), R(1, 1); (x, y) → (x � 1, y � 6)

9. A(�2, �1), B(�3, 4), C(�1, 3), D(�1, �1); (x, y) → (x � 4, y � 2)

10. J(�3, 2), K(�2, 1), L(1, 1), M(1, �2), N(0, �4); (x, y) → (x � 3, y)

11. Error Analysis Describe
and correct the error in
finding the coordinates of
the endpoints of the image
of AB&* after the translation 
(x, y) → (x � 3, y � 4).

12. Blankets You can create designs for a blanket using translations.

a. Use coordinate notation to
describe the translation 
from figure 1 to figure 2.

b. Use coordinate notation to
describe the translation 
from figure 2 to figure 3.

c. Use your answers to parts (a) and (b) to draw figure 4.

Tell whether you can create a tessellation using only translations of the
given polygon. If you can, create a tessellation. If not, explain why not.

13. 14. 15.

16. Draw TABC with vertices A(�4, 1), B(1, 2), and C(1, �3). Let TA�B�C�
be the image of TABC, and let TA�B�C� be the image of TA�B�C�.

a. Draw TA�B�C� using the translation (x, y) → (x � 2, y � 5). 

b. Draw TA�B�C� using the translation (x, y) → (x � 4, y � 3).

c. How could you move TABC to TA�B�C� using only one translation?
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Practice and Problem Solving

Example Exercises
1 6–7, 16
2 8–12, 16
3 13–15

Homework Help

Online Resources
CLASSZONE.COM

• More Examples
• eTutorial Plus

Original Image

A(�4, �2) → A�(�1, 2)

B(2, 3) → B�(5, 7)

Fig. 1 Fig. 2 Fig. 3

3
2
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y
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17. Tessellations A polygon that tessellates can be altered to create other
tessellations, as illustrated below with a parallelogram. Use this
approach to create a tessellation by altering a rhombus.

18. Writing You translate a figure using (x, y) → (x � 3, y � 5). Use
coordinate notation to describe the translation from the image to the
original figure. Explain your reasoning.

19. Critical Thinking You translate a figure using (x, y) → (x � 3, y � 4). You
then translate its image using (x, y) → (x � 2, y � 6). If you switch the
order of the translations, is the final image the same? Justify your
answer with an example.

20. Escalators Use the diagram of the escalator shown. 

a. Find the horizontal distance
h and the vertical distance v.

Round to the nearest tenth, 
if necessary.

b. Assume that the escalator
moves down. Describe the
translation from the top of the
escalator to the bottom of the
escalator in feet.

21. Challenge Given points A(�6, �4) and B(5, 5), use coordinate
notation to describe a translation from A to the midpoint of AB&*.

Find the product. (Lesson 1.7)

22. �8 p (�3) 23. �12 p 5 24. 9 p (�4)

Find the distance between the points. (Lesson 9.5)

25. (3, �2), (3, 2) 26. (5, 9), (�2, 4) 27. (3, �1), (�2, �5)

28. Find the measure of an interior angle of a regular 9-gon. (Lesson 13.3)

In Exercises 29 and 30, TABC has vertices A(1, 2), B(5, 3), and 
C(4, 1). Let TA�B�C� be the image of TABC after the translation 
(x, y) → (x � 3, y � 2).

29. Multiple Choice What are the coordinates of B�?

A. (�3, 2) B. (�2, 4) C. (�1, 3) D. (2, 5)

30. Multiple Choice In which quadrant does A� lie? 

F. Quadrant I G. Quadrant II H. Quadrant III I. Quadrant IV

Standardized Test
Practice

Mixed Review

Translate the new figure
repeatedly to create a
tessellation.

2Cut a piece from a polygon that
tessellates and translate it to
any part of the opposite side.

1

150 ft

30�
h

v
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