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Line and Angle Relationships (pages 256–260)

Parallel lines are lines in a plane that will never intersect. If line p is
parallel to line q, then write p || q. A line that intersects two or more other
lines is called a transversal. Congruent angles formed by parallel lines and
a transversal have special names. Angles formed by parallel lines and a
transversal also have certain special relationships.

If a pair of parallel lines is intersected by a transversal, 

Congruent these pairs of angles are congruent.

Angles With alternate interior angles: �4 
 �6, �3 
 �5

Parallel Lines alternate exterior angles: �1 
 �7, �2 
 �8
corresponding angles: �1 
 �5, �2 
 �6, 

�3 
 �7, �4 
 �8

Vertical Vertical angles are opposite angles formed by the intersection of two lines.
Angles and Vertical angles are congruent. (For example, �1 
 �3 above.)
Supplementary Supplementary angles are two angles whose measures have a sum of 180°.
Angles (For example, �1 is supplementary to �2 above.)

Use the figure above for these examples.
A Find m�1 if m�5 � 60°. B Find m�6 if m�7 � 75°.

�1 and �5 are corresponding angles. �6 and �7 are supplementary angles. 
Corresponding angles are congruent. So, m�6 � m�7 � 180°. 
Since m�5 � 60°, m�1 � 60°. m�6 � 75° � 180° Substitute 75° for m�7.

m�6 � 105° Subtract 75° from each side.

Try These Together
Use the figure at the right for Exercises 1–4. The two lines are
parallel.
1. Find m�2 if m�8 � 110°. 2. Find m�4 if m�6 � 122°.
HINT: Identify the type of angles first.

3. Find m�3 if m�2 � 98°. 4. Find m�7 if m�3 � 45°.

5. �p and �q are congruent. Solve for x if m�p � (2x �5)° and m�q � 75°.

6. Hobbies Alexis is making a quilt with a pattern that uses parallel 
lines and transversals. The pattern is shown at the right. If m�1 is
68°, what should m�2 be?

7. Standardized Test Practice �a and �b are alternate exterior angles of
parallel lines. If m�a is 138°, what is m�b?
A 180° B 138° C 42° D 48°
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Answers:1. 110°2.122°3.82°4.45°5.406.68°7.B
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Triangles and Angles (pages 262–265)

A polygon is a simple closed figure in a plane formed by three or more line
segments. A polygon formed by three line segments that intersect only at their
endpoints is a triangle. Triangles can be classified by their angles and their sides.

Triangles • Acute triangles have three acute angles.
Classified • Right triangles have one right angle.
by Angles • Obtuse triangles have one obtuse angle.

Triangles • Scalene triangles have no two sides that are congruent.
Classified • Isosceles triangles have at least two sides congruent.
by Sides • Equilateral triangles have three sides congruent.

Classify each triangle by its angles and by its sides.
A �ABC has one angle that measures 136°, B �EFG has one angle that measures 90°.

and no sides that are the same length. Since it has one right angle, you know that
Because the angle is greater than 90°, this is an �EFG is a right triangle. You cannot
obtuse triangle. Because none of the sides are determine whether it is scalene or isosceles
the same length, it is also a scalene triangle. without knowing the lengths of the sides of the
�ABC is an obtuse, scalene triangle. triangle.

Classify each triangle by its angles and by its sides.
1. 2. 3.

4. Gift Wrapping Classify the triangles used in the pattern on the 
wrapping paper shown at the right.

5. Standardized Test Practice How would you classify a triangle that has
one right angle and two congruent sides?
A right isosceles B acute scalene
C obtuse isosceles D right equilateral
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Answers:1. right, isosceles2.obtuse, scalene3.acute, equilateral4.acute, equilateral5.A
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Special Right Triangles (pages 267–270)

Certain right triangles are called special because they have important
relationships for their sides and angles.

Finding Measures • In a 30°�60° right triangle, the length of the hypotenuse is twice the
in Special Right length of the side opposite the 30° angle (the shortest side).
Triangles • In a 45°�45° right triangle, the lengths of the legs are equal.

The length of the hypotenuse of a 30°�60° right triangle is 15 inches. Find
the lengths of the legs.
The length of the shorter leg (the one opposite the 30° angle) is always half the hypotenuse, 
so the shorter leg is 7.5 inches long. Use the Pythagorean Theorem to find the length of the 
other leg.

a2 � b2 � c2 Pythagorean Theorem
(7.5)2 � b2 � 152

56.25 � b2 � 225
b2 � 168.75
b � �168.7�5�
b � 13.0 Round to the nearest tenth.

Try These Together
1. Find the missing lengths. Round 2. Find the missing lengths. Round to the 

to the nearest tenth if necessary. nearest tenth if necessary.

HINT: The legs have equal lengths. HINT: Find half of the length of the hypotenuse.

Find each missing length. Round to the nearest tenth if necessary.
3. 4.

5. Standardized Test Practice Your car has two 30°–60° right triangular
windows. You need a new piece of glass to replace an old window. What are
the lengths of the other sides of the window if the hypotenuse is 14 inches?
A 5 in. by 10 in. B 7 in. by 10 in.
C 7 in. by 12.1 in. D 6.5 in. by 12.1 in.

c

a 9 yd

45�45�

b

c 6.5 cm

30�

60�

b

a
6 m

30�

60�

b ft

c ft12 ft
45�

45�

Answers:1. b�12 ft; c�17.0 ft2.a�3 m; b�5.2 m3.b�11.3 cm; c�13 cm4.a�9 yd; c�12.7 yd5.C
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A quadrilateral is a polygon with four sides and four angles. The sum of
the measures of the angles of a quadrilateral is 360°.

• A parallelogram is a quadrilateral with both pairs of opposite sides 
parallel and congruent.

• A rectangle is a parallelogram with four right angles.
• A rhombus is a parallelogram with all sides congruent.

Types of
• A square is a parallelogram with all sides congruent and four right angles.

Quadrilaterals
• A trapezoid is a quadrilateral with exactly one pair of opposite sides that 

are parallel.

Classify each quadrilateral using the name that best describes it.
A Quadrilateral ABCD has only one pair B Quadrilateral HIJK has all sides 

of parallel sides. congruent, with four right angles.
The only quadrilateral with only one pair of A quadrilateral with four sides congruent and 
parallel sides is a trapezoid. four right angles is a square. 
Quadrilateral ABCD is a trapezoid.

Classify each quadrilateral using the name that best describes it.
1. 2. 3. 4.

5. Architecture An architect is designing a rhombus-shaped 
window for a new house. A sketch of the window is shown at 
the right. Find the value of x so the architect will know the 
measures of all four angles.

6. Standardized Test Practice What is the best way to classify a
quadrilateral that is also a parallelogram with 4 right angles?
A trapezoid B rhombus C square D rectangle

45�

x

x
45�

parallelgram rectangle rhombus square trapezoid

Answers:1.quadrilateral2.rhombus3.trapezoid4.rectangle5.1356.D
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Congruent Polygons (pages 279–282)
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Triangles that have the same size and shape are called congruent
polygons. When two polygons are congruent, the parts that “match” are
called corresponding parts. Two polygons are congruent when all of their
corresponding parts are congruent. 

Words If two polygons are congruent, their corresponding sides are
congruent and their corresponding angles are congruent.

Model

Symbols Congruent angles: �A 
 �F, �B 
 �G, �C 
 �H
Congruent sides: ���BC 
 ���GH, ���AC 
 ���FH, ���AB 
 ���FG

Determine whether the polygons shown are congruent. If so,
name the corresponding parts and write a congruence statement.

1. 2. 3.

Find the value of x in each pair of congruent polygons.
4. 5.

6. Flags International code flags are used at sea to signal distress or give 
warnings. The flag that corresponds to the letter O, shown at the right, 
warns there is a person overboard. How many congruent triangles are 
on the flag?

7. Standardized Test Practice Sara’s classroom is a square with walls that
are 24 feet long. What are the dimensions of a room congruent to Sara’s
classroom?
A 12 ft by 24 ft B 24 ft by 18 ft C 20 ft by 24 ft D 24 ft by 24 ft

(5x – 5) m
10 m

E

45�3x�
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2 ft

3 ft
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Answers:1. yes; �A
�X, �B
�Y, �C
�Z, 
���
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XY,  

���
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���
XZ;�ABC
�XYZ2.no3.yes; �Q
�V,

�R
�U, �S
�T, 
���
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VU, 

���
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QS


���
VT; �QRS
�VUT4.155.36.27.D
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Symmetry (pages 286–289)
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Many geometric and other figures have one or more of the types of
symmetry described below.

• A figure has line symmetry if it can be folded so that one half of the figure
matches the other half. The line that divides the two halves is the line of 
symmetry. Some figures have more than one line of symmetry.

• If you can rotate an object less than 360° and it still looks like the original,  
the figure has rotational symmetry. The degree measure of the angle through
which the figure is rotated is called the angle of rotation. Some figures have
just one angle of rotation, while others have several.

Identify the type of symmetry.
A A drawing that looks the same if you B The brand for Lee’s family cattle ranch 

turn the paper so that the bottom is now looks like it could be folded in half  
at the top. and the two sides would match.
Since the drawing looks the same if you turn it Figures that can be folded in half to make 
180°, the drawing has rotational symmetry. matching sides have line symmetry.

Determine whether each figure has line symmetry. If so, draw
the lines of symmetry.
1. 2. 3. 4.

5. Which of the figures in Exercises 1–4 have rotational symmetry?

6. Sports Sailing is a popular sport in areas near lakes and oceans. Draw
a line of symmetry on the sail of the boat at the right.

7. Standardized Test Practice Which of the following figures shows
correct lines of symmetry?
A B C D

Answers:1. See Answer Key.2.no lines of symmetry3.no lines of symmetry4.See Answer Key.5.the star in Exercise 1
6.See Answer Key.7.B
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Reflections (pages 290–294)
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The mirror image produced by flipping a figure over a line is called a
reflection. This line is called the line of reflection. A reflection is one type
of transformation or mapping of a geometric figure.

Reflection To reflect a point over the x-axis, use the same x-coordinate and the
over the x-axis opposite of the y-coordinate of the original point. (x, y ) becomes (x, �y ).

Reflection To reflect a point over the y-axis, use the opposite of the x-coordinate of
over the y-axis the original point and the same y-coordinate. (x, y ) becomes (�x, y ).

A When you reflect the point A(2, 1) over B When you reflect the point A(2, 1) over
the x-axis, what are the new coordinates? the y-axis, what are the new coordinates?
Use 2 for the x-coordinate and the opposite of Use the opposite of the x-coordinate, so 2 
the y-coordinate,�1. The reflection is A�(2, �1). becomes �2. Keep the same y-coordinate.

The reflection is A�(�2, 1).

Try These Together
Name the line of reflection for each pair of figures.
1. 2. 3.

Graph the figure with the given vertices. Then graph the image
of the figure after a reflection over the given axis, and write the
coordinates of its vertices.
4. triangle JKL with vertices J(2, 4), K(4, 1), and L(0, 1); x-axis
5. square QRST with vertices Q(1, �1), R(1, �4), T(4, �1), and S(4, �4); 

y-axis
6. trapezoid ABCD with vertices A(�2, 4), B(�4, 4), C(�6, 2), and 

D(�1, 2); x-axis

7. Standardized Test Practice Akela is making a quilt. Her design uses
diamonds. If her first diamond has vertices D (2, 0), E(4, �2), F(2, �4),
and G(0, �2), and her second diamond is the reflection of the first
across the y-axis, what will be the coordinates of E�?
A (4, 2) B (�4, �2) C (0, �2) D (0, 0)

xO

y

xO

y

xO

y

Answers:1. x-axis2.y-axis3.y-axis4–6.See Answer Key.4.J�(2,�4), K�(4,�1), L�(0,�1)5.Q�(�1,�1), R�(�1, �4), 
S�(�4, �4), T�(�4, �1)6.A�(�2,�4), B�(�4,�4), C�(�6,�2), D�(�1,�2)7.B

7.

8.

4.

5.
A

C

6.

C

A

C

A

B

B

B

B

3.



Translations (pages 296–299)
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In a coordinate plane, a sliding motion for a figure is called a translation.
A translation down or to the left is negative. A translation up or to the right
is positive.

Graphing To translate a point in the way described by an ordered pair, add the

Translations coordinates of the ordered pair to the coordinates of the point.
(x, y ) translated by (a, b) becomes (x � a, y � b).

A What are the coordinates of (�2, 3) B What are the coordinates of (3, �5) 
translated by (1, �2)? translated by (0, 2)?
Add the coordinates of (1, �2) to the Add the coordinates of (0, 2) to the 
coordinates of (�2, 3). The new point is (�1, 1). coordinates of (3, �5). The new point is (3, �3).

Try These Together
1. Find the coordinates of D(0, 0), 2. Find the coordinates of the square with 

E(�2, 2), and F(1, 3) after they are vertices A(�1, 2), B(�1, 4), C(1, 4), 
translated by (2, �1). Then graph and D(1, 2) after it is translated by 
triangle DEF and its translation, (�3, �2). Then graph the square and its 
triangle D�E�F�. translation.
HINT: Add 2 to each x-coordinate and add HINT: Add �3 to the first coordinate and  
�1 to each y-coordinate. �2 to the second.

Graph the figure with the given vertices. Then graph the image
of the figure after the indicated translation, and write the
coordinates of its vertices.
3. parallelogram BCDE with vertices B(�3, 3), C(3, 3), D(1, 1), and 

E(�5, 1) translated by (4, 3)
4. quadrilateral HIJK with vertices H(1, 0), I(3, �2), J(1, �5), and 

K(�1, �2) translated by (�3, 0)
5. The vertices of triangle KLM are K(1, 2), L(1, �5), and M(5, 0). L� has

the coordinates (�3, �8)
a. Describe the translation using an ordered pair.
b. Find the coordinates of K� and M�.

6. Standardized Test Practice Manuela is planting a garden with one rectangle
of flowers beside another. If the first has vertices A(�2, 3), B(3, 3), C(3, 1),
and D(�2, 1), and the second has vertices E(3, �3), F(8, �3), G(8, �5), and
H(3, �5), what is the translation from ABCD to EFGH?
A (10, �6) B (�1, �1) C (1, 0) D (5, �6)

Answers:1–4. See Answer Key for graphs.1.D�(2, �1), E�(0, 1), F�(3, 2)2.A�(�4, 0), B�(�4, 2), C�(�2, 2), D�(�2, 0)
3.B�(1, 6), C�(7, 6), D�(5, 4), E�(�1, 4)4.H�(�2, 0), I�(0, �2), J�(�2, �5), K�(�4, �2)5a.(�4, �3)5b.K�(�3, �1), M�(1, �3)6.D
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Rotations (pages 300–303)
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A rotation moves a figure around a fixed point called the center of
rotation.

• Corresponding points on the original figure and its rotated image are
the same distance from the center of rotation, and the angles formed
by connecting the center of rotation to corresponding points are
congruent.

• The image is congruent to the original figure, and the orientation of the
image is the same as that of the original figure.

Graph point A(3, 2). Then graph the point after a
rotation 180° about the origin, and write the
coordinates of its vertices.

Step 1 Lightly draw a line connecting point A to the origin.
Step 2. Lightly draw O�A� so that m�A�OA � 180° and

O�A��� has the same measure as O�A�.
Point A� has coordinates (�3, �2).

Determine whether each pair of figures represents a rotation.
Write yes or no.
1. 2. 3.

4. Graph triangle ABC with vertices A(3,�2), B(5,�6), and C(1,�5).

a. Rotate the triangle 90° counterclockwise about the origin and graph
triangle A�B�C�.

b. Rotate the original triangle 180° about the origin and graph triangle
A
B
C 
.

5. Standardized Test Practice After a figure is rotated 90° counterclockwise
about the origin, one of its vertices is at (�2, 3). What were the
coordinates of this vertex before the rotation?
A (3, 2) B (�3, 2) C (2, 3) D (3, �2)

xO

y

xO

y

xO

y

A

A'
xO

y

Answers:1. yes2.no3.no4.See Answer Key.5.A
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A L D R

T C U S

J I B E

P Y N K

Now, write the letter from the box that corresponds to each value in the blanks below.

18 78 111 18 78 51 32 9 60 31 99 77 111 99 9 51 78

Answer is located on page 109.

8
13x

Find the value of x in each figure. Write each answer in the appropriate
square.

103°x
99°

x 148°

32° x
111°

x

18°

x
x

58°

62° x� 4

82°

71°

3x

30°

D

G

H

F
E

92

67°

x

A B

D

C

H

51°

92°

x
8

8

15
12

x

x
88°

91°

54°

x

102°

C

43°

53°

16

10

A

R

B

x

53°

10

A

S

R

T

x

ABCD 
 EFGH ABC 
 RST

8
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8
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