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LESSON 3: Crisscrossed Applesauce   •   1

LEARNING GOALS
• Explore the angles determined by two lines that are 

intersected by a transversal.
• Use informal arguments to establish facts about 

the angles created when parallel lines are cut by a 
transversal.

• Identify corresponding angles, alternate interior angles, 
alternate exterior angles, same-side interior angles, and 
same-side exterior angles.

• Determine the measure of alternate interior angles, 
alternate exterior angles, same-side interior angles, 
same-side exterior angles, and corresponding angles.

KEY TERMS
• transversal
• alternate interior angles
• alternate exterior angles
• same-side interior angles
• same-side exterior angles

When two lines intersect, special angle pair relationships are formed. What special angle pair 
relationships are formed when three lines intersect?

WARM UP
Use the numbered angles in 
the diagram to answer each 
question.

1 2
3

4
5

6
78

ℓ2
ℓ1

ℓ3

1.  Which angles form 
vertical angles?

2.  Which angles are 
congruent?

Crisscrossed 
Applesauce
Angle Relationships Formed by Lines 

Intersected by a Transversal

3
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2   •   TOPIC 3: Line and Angle Relationships

Getting Started

Euclid’s Fifth Postulate

Euclid is known as the father of geometry, and he stated five 
postulates upon which every other geometric relationship can be 
based. The fifth postulate is known as the Parallel Postulate. Consider 
one of the equivalent forms of this postulate:

“Given any straight line and a point not on the line, there exists one 
and only one straight line that passes through the point and never 
intersects the line.”

1. Draw a picture that shows your interpretation of this statement 
of the postulate.

2. Why do you think this postulate is called the Parallel Postulate?

A common definition of parallel lines is co-planar lines that are always 
equidistant, or the same distance apart. 

3. Explain what is meant by this definition and demonstrate it on 
your diagram. 

A postulate is a 

statement that is 

accepted to be true 

without proof.
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LESSON 3: Crisscrossed Applesauce   •   3

In the previous lesson, you determined measures of interior and 
exterior angles of triangles. 

Consider the diagram shown. Lines m and ℓ are parallel. This is 
notated as  m || ℓ. 

m

4 1

2

3

ℓ A C

B

1. Explain the relationships between the numbered angles  
in the diagram. 

2. Trace the diagram onto two sheets of patty paper and 
extend     ̄  AB   to create a line that contains the side of the 
triangle. Align the triangles on your patty paper and translate 
the bottom triangle along     ̄  AB   until     ̄  AC   lies on line m. Trace 
your translated triangle on the top sheet of patty paper. 
Label the translated triangle A9B9C9.

Creating New Angles  
from Triangles

ACTIVIT Y 

3.1

Add points to 
your diagram 
in order to 
discuss 
the angles 
accurately.
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4   •   TOPIC 3: Line and Angle Relationships

3. Angle 1 in nA9B9C9 is a translation of Angle 1 in nABC.  
How are the measures of these angles related to each other? 
Explain your reasoning. 

4. Extend    ̄  CB   to create a line. Use what you know about special 
angle pairs to label all six angles at point B as congruent to  
∠1, ∠2, or ∠3. Explain your reasoning. Sketch your patty 
paper drawing.
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LESSON 3: Crisscrossed Applesauce   •   5

Consider your diagram from the previous activity. If you remove    ̄  BC   
and the line containing    ̄  BC  , your diagram might look similar to the 
diagram shown.

m

ℓ

t

2 1

43

56
7 8

In this diagram, the two parallel lines, m and ℓ, are intersected by a 
transversal, t. A transversal is a line that intersects two or more lines.

Recall that corresponding angles are angles that have the same 
relative positions in geometric figures. In the previous activity, when 
you translated nABC to create nA9B9C9 you created three sets of 
corresponding angles. You can also refer to corresponding angles in 
relation to lines intersected by a transversal.

1. Use the diagram to name all pairs of corresponding angles.

2. Analyze each angle pair: ∠1 with ∠6 and ∠2 with ∠5. 

a.  Are the angles between (on the interior of) lines m and ℓ, 
or are they outside (on the exterior of) lines m and ℓ?

b. Are the angles on the same side of the transversal, or are 
they on opposite (alternating) sides of the transversal?

Angles Formed by Three  
Lines

ACTIVIT Y 

3.2

The transversal, 

t, in this diagram 

corresponds to the 

line that contained 

side AB in your patty 

paper diagram.

Arrowheads on lines 

in diagrams indicate 

parallel lines. Lines 

or segments with 

the same number 

of arrowheads are 

parallel.
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6   •   TOPIC 3: Line and Angle Relationships

There is a special relationship between angles like ∠1 and ∠6 or 
∠2 and ∠5. Alternate interior angles are angles formed when 
a transversal intersects two other lines. These angle pairs are on 
opposite sides of the transversal and are between the two other lines.

Alternate exterior angles are also formed when a transversal 
intersects two lines. These angle pairs are on opposite sides of the 
transversal and are outside the other two lines.

3. Use your diagram to name all pairs of alternate exterior angles.

Two additional angle pairs are same-side interior angles and  
same-side exterior angles. 

4. Use the names to write a definition for each type of angle pair. 
Identify all pairs of each type of angle pair from the diagram.

a. same-side interior angles

b. same-side exterior angles

NOTES
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LESSON 3: Crisscrossed Applesauce   •   7

5. In the diagram from the previous activity, each time you 
extended a side of the triangle, you created a transversal. 
Identify the angle pairs described by each statement.

a. corresponding  
angles if    

⟷
 BC   is the 

transversal

b. alternate interior 
angles if    

⟷
 BC   is the 

transversal

c. alternate exterior angles if    
⟷

 AB   is the transversal

d. same-side interior angles if    
⟷

 AB   is the transversal

e. same-side exterior angles if    
⟷

 AB   is the transversal

DE

F B G

CA

K

J
I

H

Same-side interior 

angles are on the 

same side of the 

transversal and are 

between the other 

two lines.

Same-side exterior  

angles are on the 

same side of the 

transversal and are 

outside the other  

two lines. 
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8   •   TOPIC 3: Line and Angle Relationships

Consider the map of Washington, D.C., shown. Assume that all line 
segments that appear to be parallel are parallel.

9t
h 

St
. 

7t
h 

St
. 

6t
h 

St
. 

Massachusetts Ave. 

Rhode Island Ave. 

New Jersey Ave. 

New York Ave. 

Q St. 

P St. 

N St. 

1 2
3 4

5 6
7 8

9 10
11 12

1. Consider only P St., N St., Massachusetts Ave., and 6th St. 
Which of these streets, if any, are transversals? Explain  
your reasoning.

Let's explore the relationships between the angles formed from lines 
cut by transversals.

2. Use a protractor to measure all 12 angles labeled on  
the diagram.

Analyzing Special  
Angle Pairs

ACTIVIT Y 

3.3
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LESSON 3: Crisscrossed Applesauce   •   9

3. Consider only 6th St., 7th St., and P St.

a. Which of these streets, if any, are transversals? Explain  
your reasoning.

b. What is the relationship between 6th St. and 7th St.?

c. Name the pairs of alternate interior angles. What do you 
notice about their angle measures?

d. Name the pairs of alternate exterior angles. What do you 
notice about their angle measures?

e. Name the pairs of corresponding angles. What do you 
notice about their angle measures?

f. Name the pairs of same-side interior angles. What do you 
notice about their angle measures?

g. Name the pairs of same-side exterior angles. What do you 
notice about their angle measures?

NOTES
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10   •   TOPIC 3: Line and Angle Relationships

4. Consider only 6th St., Massachusetts Ave., and P St.

a. Which of these streets, if any, are transversals?

b. What is the relationship between 6th St. and  
Massachusetts Ave.?

c. Name the pairs of alternate interior angles. What do you 
notice about their angle measures?

d. Name the pairs of alternate exterior angles. What do you 
notice about their angle measures?

e. Name the pairs of corresponding angles. What do you 
notice about their angle measures?

f. Name the pairs of same-side interior angles. What do you 
notice about their angle measures?

g. Name the pairs of same-side exterior angles. What do you 
notice about their angle measures?

How are the 
streets in 
Questions  
3 and 4 alike? 
How are they 
different?
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In the previous activity, you explored angle pairs formed by a  
transversal intersecting two non-parallel lines and a transversal 
intersecting two parallel lines.

1. Make a conjecture about the types of lines cut by a transversal 
and the measures of the special angle pairs.

Refer back to the measurements of the labeled angles on the diagram 
of Washington, D.C.

2. What do you notice about the measures of each pair of 
alternate interior angles when the lines are

a. non-parallel?

b. parallel?

3. What do you notice about the measures of each pair of 
alternate exterior angles when the lines are

a. non-parallel?

b. parallel?

Line Relationships  
and Angle Pairs

ACTIVIT Y 

3.4
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12   •   TOPIC 3: Line and Angle Relationships

4. What do you notice about the measures of each pair of 
corresponding angles when the lines are

a. non-parallel?

b. parallel?

5. What do you notice about the measures of the same-side 
interior angles when the lines are

a. non-parallel?

b. parallel?

6. What do you notice about the measures of the same-side 
exterior angles when the lines are

a. non-parallel?

b. parallel?

NOTES
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LESSON 3: Crisscrossed Applesauce   •   13

7. Summarize your conclusions in the table by writing the 
relationships of the measures of the angles. The relationships 
are either congruent or not congruent, supplementary or not 
supplementary.

Angles
Two Parallel  

Lines Intersected  
by a Transversal

Two Non-Parallel  
Lines Intersected  
by a Transversal

Alternate Interior Angles

Alternate Exterior Angles

Corresponding Angles

Same-Side Interior 
Angles

Same-Side Exterior 
Angles

8. Use transformations to explain how to map the angle pairs that 
are congruent.

9. Use transformations to explain why certain angle pairs are 
supplementary.
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14   •   TOPIC 3: Line and Angle Relationships

1. Sylvia and Scott were working together to solve the  
problem shown.

 Given:    
⟷

 AB   i    
⟷

 CD  . Solve for x. Show all your work.

DC

BA

x º

123º

E

a. Sylvia concluded that x 5 66°. How did Sylvia get  
her answer?

b. Scott does not agree with Sylvia’s answer. He thinks there 
is not enough information to solve the problem. How 
could Scott alter the figure to show why he disagrees with 
Sylvia’s answer?

c. Who is correct?

Solving for Unknown Angle 
Measures

ACTIVIT Y 

3.5

Use what you know about angle pairs to answer each question.
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2. Opposite sides of the figure shown are parallel. Suppose  
that the measure of Angle M is equal to 30°. Solve for the  
measures of Angles G, E, and O. Explain your reasoning.

G

M O

E

3. Determine the measure of each unknown angle.

a. 

34°

 b. 

140º

4. In this figure,    
⟷

 AB   i    
⟷

 CD   and    
⟶

 EC   '    
⟶

 ED  . Solve for x.  
Show all your work.

D x °C

BA

E

132º
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16   •   TOPIC 3: Line and Angle Relationships

5. Determine the measure of each angle in this figure.

29°

46°

55°

6. Solve for x. Show all your work.

66°

130°
xº
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TALK the TALK

What’s So Special?

1. If two lines are intersected by a transversal, when are

a. alternate interior angles congruent?

b. alternate exterior angles congruent?

c. vertical angles congruent?

d. corresponding angles congruent?

e. same-side interior angles supplementary?

f. same-side exterior angles supplementary?

g. linear pairs of angles supplementary?
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18   •   TOPIC 3: Line and Angle Relationships

2. Briana says that she can use what she learned about 
parallel lines cut by a transversal to show that the measures 
of the angles of a triangle sum to 180º. She drew the  
figure shown.

y

z

x

  Explain what Briana discovered.
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Assignment

LESSON 3: Crisscrossed Applesauce   •   1

Remember
When two parallel lines are intersected by a transversal, 

• corresponding angles are congruent, 

• alternate interior angles are congruent,

• alternate exterior angles are congruent, 

• same-side interior angles are supplementary, and 

• same-side exterior angles are supplementary.

Write
Write the term that best completes each sentence.

1.  are pairs of angles formed when a third line (transversal) intersects two other 

lines. These angles are on opposite sides of the transversal and are outside the other two lines.

2.  A  is a line that intersects two or more lines.

3.  are pairs of angles formed when a third line (transversal) intersects two other 

lines. These angles are on the same side of the transversal and are outside the other two lines.

4.  are pairs of angles formed when a third line (transversal) intersects two other 

lines. These angles are on opposite sides of the transversal and are between the other two lines.

5.  are pairs of angles formed when a third line (transversal) intersects two other 

lines. These angles are on the same side of the transversal and are between the other two lines.

LESSON 3: Crisscrossed Applesauce
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2   •   TOPIC 3: Line and Angle Relationships

Practice
The figure shows part of a map of Chicago, Illinois. 

1

6 7 13
12

5
10
119 8

W Grace St.

W Bradley St.

W Waveland Ave

W Addison StW Waveland Ave

N
 C

lifto
n A

ve

N
 Sem

inary A
ve N

 H
alsted

 St

N
 Shef  eld

 A
ve

N
 W

ayne A
ve

N
 M

ag
no

lia A
ve

N
 W

ilto
n A

veN
 S

em
in

ar
y 

A
ve

N
 L

ak
ew

o
o

d
 A

ve

N
 R

ac
in

e 
A

ve

N
 F

re
m

o
nt

 A
ve

N
 K

en
m

o
re

 A
ve

Wrigley Field

W Comelia Ave

W Newport Ave

W Roscoe St

W Buckingham Pl

CTA-Red
Line-Addison

CTA-Brown
Line-Southport

W Eddy St

W Comelia Ave

W Newport Ave

N
 Southport A

ve
N

 Southport A
ve

W Roscoe St

W Henderson St

W School St

N
 C

lark St N
 R

et
a 

A
ve

N
 Pine G

rove Ave

W Cornelia Ave

W Stratford Pl

W Hawthome Pl

W Roscoe St

W Aldine Ave

W Aldine Ave

N
 Elaine Pl

N
 Broadw

ay St

W Buckingham Pl

N
 Lake Shore D

r

1. Use the numbered angles to identify a pair that illustrates each relationship.

a. Name a pair of alternate interior angles.

b. Name a pair of alternate exterior angles.

 c. Name a pair of corresponding angles.

d. Name a pair of same-side interior angles.

e. Name a pair of same-side exterior angles.

2. Look at the intersection of W. Waveland Ave. and N. Sheffield Ave. Notice the northwest corner is labeled 

∠1. Label the other angles of this intersection in clockwise order Angles 2, 3, and 4. Next, label the angles 

created by the intersection of W. Addison St. and N. Sheffield Ave. Angles 14, 15, 16, and 17 clockwise, 

starting at the northwest corner.

a. Determine the type of angle pair for ∠1 and ∠14.

b. Determine the type of angle pair for ∠3 and ∠15.

c. Determine the type of angle pair for ∠1 and ∠16.

d. Determine the type of angle pair for ∠1 and ∠17.

e. Determine the type of angle pair for ∠3 and ∠14.

AccG7_M01_T03_L03_Assignment SE.indd   2 6/25/21   6:18 PM

https://livehint.com/texas/


LESSON 3: Crisscrossed Applesauce   •   3

3. Determine the measure of all the angles in each diagram.

a. 

4x°

36°

 b. 

100°(x � 20)°

4. Solve for x. Show all your work.

a. 

x°

117° 56°
 b. 

34°

126°

x°

Stretch
Given: ,1 ∙ ,2 and ,3 ∙ ,4.

4
3

6 5
12

11
14

15
10

78
1

2

9
16ℓ2

ℓ1

ℓ3

ℓ4

13

1. Explain why every angle in the diagram is congruent to ∠6 or ∠7.

2. What can you conclude about the sum of the measures of ∠6, ∠7, ∠10, and ∠11? Explain your reasoning.

3. Use what you learned in this lesson to explain what you know about the angles in any parallelogram.
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4   •   TOPIC 3: Line and Angle Relationships

Review
1. Determine the unknown angle measures. 

 

x°

y°

128°

75°

2. Use the diagram to answer each question.

a. Without using a protractor, determine which  

angle has the greatest measure in nKDR.  

Explain your reasoning.

b. Without using a protractor, determine which  

angle has the greatest measure in nPRK. Explain  

your reasoning.

3. Triangle ABC, with coordinates A (22, 5), B (0, 7), and  

C (1, 3), is dilated by a scale factor of    1 __ 2    with a center of  

dilation at the origin. Determine the coordinates of  

Triangle A9B9C9.

4. Dilate Quadrilateral ABCD by a scale factor of 2, using  

point P as the center of dilation.

 

P A

B

C

D

5. Factor the expression  1.5x 1 6 .

6. Expand the expression  4(  3 __ 2  x 1 5) .

3 cm

4 cm

K

P

R D

9 cm

6 cm3 cm
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