
752 Chapter 13 Angle Relationships and Transformations

C H A P T E R

13
Vocabulary Review
complementary angles,

p. 709
supplementary angles,

p. 709
vertical angles, p. 710
transversal, p. 716
corresponding angles, p. 716

alternate interior angles,
p. 716

alternate exterior angles,
p. 716

interior angle, p. 722
exterior angle, p. 723
transformation, p. 729
image, p. 729

translation, p. 729
tessellation, p. 730
reflection, p. 734
line of reflection, p. 734
line symmetry, p. 735
line of symmetry, p. 735
rotation, p. 741

center of rotation, p. 741
angle of rotation, p. 741
rotational symmetry, p. 743
dilation, p. 747
center of dilation, p. 747
scale factor, p. 747

1. What is the sum of the measures of two
complementary angles? two supplementary
angles?

2. How can you tell whether a figure has line
symmetry? rotational symmetry? 

3. Let P(x, y) be a point on a figure. What are
the coordinates of P� when the figure is
reflected in the x-axis? rotated 180�? dilated
using a scale factor of 2?

4. How are the measures of two vertical angles
related?

Copy and complete the statement. 

5. When a transversal intersects two lines, the
angles that lie between the two lines on
opposites sides of the transversal are _?_.

6. A(n) _?_ angle of a polygon is an angle that
lies inside the polygon.

Chapter Review

Goal
Identify and find
measures of
complementary,
supplementary, and
vertical angles.

a1 and a2 are supplementary angles, and 
ma1 � 46�. Find ma2.

ma1 � ma2 � 180� Definition of supplementary angles

46� � ma2 � 180� Substitute 46� for ma1.

ma2 � 134� Subtract 46� from each side.

Use the given information to find ma2.

7. a1 and a2 are complementary angles, and ma1 � 76�.

8. a1 and a2 are vertical angles, and ma1 � 84�.

9. a1 and a2 are supplementary angles, and ma1 � 121�.

Examples on
pp. 709–710

13.1 Angle Relationships 
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Chapter Review 753

Examples on
pp. 716–718

Goal
Identify angles
formed when a
transversal
intersects two lines.

Tell whether a1 and a8 in the diagram are 
corresponding, alternate interior, or alternate exterior angles.

Because a1 and a8 lie outside lines m and n on
opposite sides of the transversal t, they are
alternate exterior angles.

In the diagram, lines m and n are 
parallel, and ma1 � 115�. Find ma8.

Because a1 and a8 are alternate exterior angles, 
they have the same measure when formed by 
parallel lines. So, ma8 � 115�.

Tell whether the angles in the diagram above are corresponding,
alternate interior, or alternate exterior angles.

10. a2 and a6 11. a3 and a6 12. a2 and a7 13. a4 and a5

In the diagram above, lines m and n are parallel, and ma1 � 115�. Find
the specified angle measure.

14. ma2 15. ma4 16. ma5 17. ma7

Examples on
pp. 722–724

Goal
Find measures of
interior and exterior
angles of convex
polygons.

Find the measures of an interior angle and 
an exterior angle of a regular pentagon.

a. The measure of an interior angle of a regular pentagon is 

�
(5 � 2

5
) p 180�
� � 108�.

b. An interior angle and an exterior angle at the same vertex form a 
straight angle. Because the measure of an interior angle of a regular 
pentagon is 108�, the measure of an exterior angle is 180� � 108� � 72�.

Find the measures of an interior angle and an exterior angle of the
regular polygon. Round to the nearest tenth, if necessary.

18. Heptagon 19. Octagon 20. 10-gon 21. 13-gon

22. The measures of a triangle’s exterior angles, one at each vertex, are 97�,
102�, and y�. Find the value of y.

65

21
43

87

t

m

n

13.2 Angles and Parallel Lines 

13.3 Angles and Polygons 
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754 Chapter 13 Angle Relationships and Transformations

Examples on
pp. 729–731

Goal
Translate figures in
a coordinate plane.

Draw TABC with vertices A(�4, 1), B(�2, 3), and 
C(�1, 1). Then find the coordinates of the vertices of the
image after the translation (x, y) → (x � 5, y � 2), and draw
the image.

First draw TABC. Then, to translate TABC, add 5 to the x-coordinate and
subtract 2 from the y-coordinate of each vertex.

Original Image

(x, y) → (x � 5, y � 2)

A(�4, 1) → A�(1, �1)

B(�2, 3) → B�(3, 1)

C(�1, 1) → C�(4, �1)

Finally, draw TA�B�C�, as shown.

23. Draw TABC given above. Then find the coordinates of the vertices
of the image after the translation (x, y) → (x � 3, y � 4), and draw
the image. 

Examples on
pp. 734–735

Goal
Reflect figures in a
coordinate plane.

Draw TDEF with vertices D(1, 3), E(3, 2), and 
F(2, �1). Then find the coordinates of the vertices of the
image after a reflection in the y-axis, and draw the image.

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

Original Image

(x, y) → (�x, y)

D(1, 3) → D�(�1, 3)

E(3, 2) → E�(�3, 2)

F(2, �1) → F�(�2, �1)

Finally, draw TD�E�F�, as shown.

Draw TLMN with vertices L(�3, �1), M(�2, �2), and N(�4, �3).
Then find the coordinates of the vertices of the image after the
specified reflection, and draw the image.

24. Reflection in the x-axis 25. Reflection in the y-axis
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13.4 Translations 

13.5 Reflections and Symmetry 
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Examples on
pp. 741–743

Goal
Rotate figures in a
coordinate plane.

Draw TPQR with vertices P(1, 2), Q(2, 3), and 
R(3, 1). Then find the coordinates of the vertices of the image
after a 90� counterclockwise rotation, and draw the image.

First draw TPQR. Then, to rotate TPQR 90� counterclockwise, switch the
coordinates and multiply the new x-coordinate of each vertex by �1.

Original Image

(x, y) → (�y, x)

P(1, 2) → P�(�2, 1)

Q(2, 3) → Q�(�3, 2)

R(3, 1) → R�(�1, 3)

Finally, draw TP�Q�R�, as shown.

Draw TPQR given above. Then find the coordinates of the vertices of
the image after the specified rotation, and draw the image.

26. 90� clockwise rotation 27. 180� rotation

Examples on
pp. 747–749

Goal
Dilate figures in a
coordinate plane.

Draw TSTU with vertices S(�2, �1), T(0, 1), and 
U(1, �1). Then find the coordinates of the vertices of the
image after a dilation having a scale factor of 2, and draw 
the image.

First draw TSTU. Then, to dilate TSTU, multiply the coordinates of each
vertex by 2.

Original Image

(x, y) → (2x, 2y)

S(�2, �1) → S�(�4, �2)

T(0, 1) → T�(0, 2)

U(1, �1) → U�(2, �2)

Finally, draw TS�T�U�, as shown.

Draw TFGH with vertices F(�4, �2), G(0, 2), and H(4, 2). Then find
the coordinates of the vertices of the image after a dilation having
the given scale factor k, and draw the image.

28. k � 3 29. k � 0.5
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13.6 Rotations and Symmetry 

13.7 Dilations 
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