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B E F O R E Now W H Y ?

You translated figures in
a coordinate plane.

You’ll reflect figures and
identify lines of symmetry. 

So you can analyze the symmetry
of flags, as in Example 3. 

Reflections and Symmetry

Birds In the photo, a bird is reflected in a
pool of water to produce a mirror image. 
A is a transformation in which
a figure is reflected, or flipped, in a line,
called the . In the photo,
the red line is a line of reflection.

line of reflection

reflection

Tell whether the transformation is a reflection. If so, identify the line of
reflection.

a. b. c.

Solution

a. Reflection in x-axis b. Reflection in y-axis c. Not a reflection
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y

O x

y
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Example 1 Identifying Reflections

Coordinate Notation You can use coordinate notation to describe the
images of figures after reflections in the axes of a coordinate plane.

Reflection in the x-axis Reflection in the y-axis

y

B(�2, �3)

A�(4, 3)

B�(2, �3)

A(�4, 3)

O 2 4 51�4�5 �2 x

3

4

1

2

�2

�3

�4

y

O 32 4 5 61�4 �3 �2 x

3

4

1

2

A�(�2, �3)

B(4, 1)

B�(4, �1)

A(�2, 3)

Multiply the y-coordinate by �1.
(x, y) → (x, �y)

Multiply the x-coordinate by �1.
(x, y) → (�x, y)

In part (c) of Example 1, the
transformation is a translation.
The reflection of the figure in
the x-axis would appear as
shown below:

y

O x
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Lesson 13.5 Reflections and Symmetry 735

Flags Tell how many lines of symmetry the flag has.

a. 1 line of b. No lines of c. 2 lines of 
symmetry symmetry symmetry

Colorado Puerto Rico New Mexico

Example 3 Identifying Lines of Symmetry

Draw TABC with vertices A(1, �1), B(3, 2), and C(4, �3). Then find the
coordinates of the vertices of the image after a reflection in the y-axis,
and draw the image.

Solution

First draw TABC. Then, to reflect TABC in the y-axis, multiply the 
x-coordinate of each vertex by �1.

Original Image

(x, y) → (�x, y)

A(1, �1) → A�(�1, �1)

B(3, 2) → B�(�3, 2)

C(4, �3) → C�(�4, �3)

Finally, draw TA�B�C�, as shown.

Example 2 Reflecting a Triangle

Checkpoint

1. Draw TABC with vertices A(�1, 3), B(2, 4), and C(4, 1). Then find the
coordinates of the vertices of the image of TABC after a reflection in
the x-axis, and draw the image.

Checkpoint

Tell how many lines of symmetry the figure has.

2. 3. 4.

y

O 32 4 51�2�4�5 x

1

2

�3

A

C

B

A�

C�

B�

Line Symmetry A figure has if a line, called the 
, divides the figure into two parts that are reflections of each

other in the line. A figure may have more than one line of symmetry.
symmetry

line ofline symmetry

In a reflection, a point and its
image are the same distance
from the line of reflection.
Notice that in Example 2, B
and B� are both 3 units from
the y-axis, which is the line of
reflection.

Study Strategy
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Tell whether the transformation is a reflection. If so, identify the line of
reflection.

8. 9. 10.

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

11. A(1, �2), B(3, �1), C(4, �4); reflection in the x-axis

12. D(1, 7), E(6, 8), F(5, 4), G(2, 2); reflection in the y-axis

13. J(�6, 4), K(�4, 7), L(�3, 8), M(0, 5), N(�1, 2); reflection in the y-axis
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Practice and Problem Solving

1. A figure lies in the first quadrant of a coordinate plane. It is reflected in
the x-axis. In which quadrant does the image of the figure lie?

2. How many lines of symmetry does a 3 inch by 4 inch rectangle have?

Tell whether the transformation is a reflection. If so, identify the line of
reflection.

3. 4. 5.

6. Draw TABC with vertices A(�5, �1), B(�4, 3), and C(0, 2). Then find
the coordinates of the vertices of the image after a reflection in the 
y-axis, and draw the image.

7. Error Analysis Describe and
correct the error in finding the
coordinates of the endpoints 
of the image of AB&* after a
reflection in the x-axis.
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Skill Check

Vocabulary Check

Guided Practice

Exercises
More Practice, p. 815

13.5 eWorkbook Plus
CLASSZONE.COM

INTERNET

Original Image

A(�2, 1) → A�(2, 1)

B(3, 6) → B�(�3, 6)

Example Exercises
1 8–10 
2 11–13 
3 14–17 

Homework Help

Online Resources
CLASSZONE.COM

• More Examples
• eTutorial Plus
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Lesson 13.5 Reflections and Symmetry 737

Tell how many lines of symmetry the figure has.

14. 15. 16.

17. Extended Problem Solving The table shows several regular
polygons.

a. Copy and complete the table by drawing the lines of symmetry that
each polygon has and recording the number of lines of symmetry.

b. Analyze How is the number of sides of a regular polygon related to
the number of lines of symmetry?

c. Predict Predict the number of lines of symmetry that a regular 
28-gon has.

Draw the polygon shown. Then find the coordinates of the vertices of the
final image after the specified transformations, and draw the final image.

18. Reflect the polygon in the 19. Reflect the polygon in the  
x-axis, then translate the image  y-axis, then translate the image 
using (x, y) → (x � 2, y � 4). using (x, y) → (x � 5, y � 1).

20. Let TABC have vertices A(�5, 4), B(�1, 3), and C(�2, 1), and let TDEF
have vertices D(0, �4), E(3, �1), and F(6, �6).

a. Reflect TABC in the y-axis, then reflect its image in the x-axis.
What are the coordinates of the vertices of the final image?

b. Reflect TDEF in the x-axis, then reflect its image in the y-axis.
What are the coordinates of the vertices of the final image?

c. Critical Thinking Use coordinate notation to describe how a
reflection of a figure in one axis followed by a reflection of its
image in the other axis can be performed in one step.

y

E

G
F

O 2 3 4�2�4 �3 x

3

4
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2

1

�2

y

O 21�2�4 �3�6 �5 x
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4

2

�2

�3

D C

BA

Regular polygon Quadrilateral Pentagon Hexagon Octagon

Drawing of 
regular polygon

Lines of symmetry 4 ? ? ?
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21. In the diagram, TABC is reflected
in the line x � 3. Draw the image
of TABC after the specified
reflection.

a. Reflection in the line x � 5

b. Reflection in the line y � �4

22. Tessellations You can use reflections and translations of a
parallelogram to create a tessellation, as shown below. Use this
approach to create a tessellation using an equilateral triangle.

Draw any parallelogram  Translate the new figure 
and reflect it in one side. repeatedly to create a 

tessellation.

23. Writing How are a line of reflection and a line of symmetry alike?
How are they different?

24. Challenge Use the line shown.

a. What is an equation of the line?

b. Draw the image of the line after a
reflection in the y-axis. Then find 
an equation of the image.

c. Compare How are the slope and
the y-intercept of the original
line related to the slope and the
y-intercept of the image?

State the absolute value and the opposite of the number. (Lesson 1.4)

25. 71 26. �45 27. �100 28. 265

Find the least common multiple of the numbers. (Lesson 4.4)

29. 6, 11 30. 8, 12 31. 5, 9, 10 32. 4, 12, 15

33. Draw T JKL with vertices J(0, 0), K(3, 0), and L(3, �5). Then find the
coordinates of the vertices of the image after the translation 
(x, y) → (x � 6, y � 2), and draw the image. (Lesson 13.4)

34. Multiple Choice Each leg of a right triangle has a length of 3 inches.
How many lines of symmetry does the triangle have?

A. 1 line B. 2 lines C. 3 lines D. 6 lines

35. Short Response Draw AB&* with endpoints A(3, 1) and B(2, 3). Explain
how you would find the coordinates of the endpoints of the image of
AB&* after a reflection in the x-axis, and draw the image.

Standardized Test
Practice

Mixed Review

21
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