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Parallel Lines
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Vocabulary

 BIG IDEA   

Vocabulary
transversal

exterior angles

interior angles

exterior angles on the same 
  side of the transversal, 

same-side exterior angles

interior angles on the same 
  side of the transversal, 

same-side interior angles

alternate exterior angles

alternate interior angles

corresponding angles

�, is parallel to

 BIG IDEA   When two lines are intersected by a third line, eight 
angles are formed. If the lines are parallel, then the eight angles 
either have the same measure or are supplementary.

Angles Formed by Two Lines and a Transversal
Consider a line that intersects two other lines. A line that intersects at 
least two others is called a transversal. Eight angles are formed when 
a transversal intersects two lines.
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In the � gure above, � is a transversal intersecting lines m and n. Angles 
1, 2, 7, and 8 are called exterior angles because they are outside lines m 
and n. Angles 3, 4, 5, and 6 are called interior angles because they are 
between lines m and n.

Refer to the � gure above. Pairs of angles�one at each intersection�have 
different names depending on their positions in the � gure. The names for one 
pair of each type of angle is given. Name the other pair.

Step 1 Exterior angles on the same side of the transversal: 
1 and 8, ?  and ?  
Interior angles on the same side of the transversal: 
4 and 5, ?  and ?  
To save some writing, we sometimes refer to these angles as 
same-side exterior angles and same-side interior angles.

Activity 1Activity 1
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Step 2 The word alternate means that one angle is on one side of the 
transversal, and the other angle is on the other side.
Alternate exterior angles: 1 and 7, ?  and ?  
Alternate interior angles: 4 and 6, ?  and ?  

Step 3 Other pairs are named by their relation to each other. The word 
corresponding means that the angles are in the same relative position 
in the intersections. There are four pairs of corresponding angles.
Corresponding angles: 1 and 5, 2 and ? , 7 and ? , 

?  and ?  

When the two lines intersected by a transversal are parallel, the eight 
angles formed have interesting properties.

You can complete this activity using either a DGS or a protractor.

Step 1 Draw two parallel lines.

Step 2 Draw a transversal that is not perpendicular to the parallel lines. 
On a DGS, construct the points where the transversal intersects the 
parallel lines.

Step 3 If you are drawing the diagram by hand, your drawing should look like 
the picture below at the left. If you are using a DGS, names of points 
may appear automatically or you may need to name them.

Step 4 If you are using a DGS, you will need to have two points on each line 
to measure angles. If you are drawing by hand, label the angles on the 
parallel lines as shown above at the left. Find the measures of all eight 
angles formed. The screen shot at the right shows what your DGS may 
look like as you � nd these measures.

Activity 2Activity 2
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Step 5 Complete the table. If you are using a DGS, drag a point on one of the 
parallel lines and see how the angles change. Which angle measures 
remain equal to each other? If you are using a drawing with ruler 
and pencil, measure the angles with a protractor and compare your 
measures with those of others in your class.

Location of Angle Pairs
Names of Angles from 

Labeled Drawing
Measures of 
These Angles

Relationship (Congruent 
or Supplementary)

Alternate interior angles
    Pair 1   �3   and   �6 ?  and ?

?
Pair 2 ?  and ? ?  and ?

Alternate exterior angles
Pair 1 ?  and ? ?  and ?

?
Pair 2 ?  and ? ?  and ?

Same-side exterior angles
Pair 1 ?  and ? ?  and ?

?
Pair 2 ?  and ? ?  and ?

Same-side interior angles
Pair 1 ?  and ? ?  and ?

?
Pair 2 ?  and ? ?  and ?

Corresponding angles

Pair 1 ?  and ? ?  and ?

?
Pair 2 ?  and ? ?  and ?

Pair 3 ?  and ? ?  and ?

Pair 4 ?  and ? ?  and ?

Angles Formed by Parallel Lines 
and a Transversal
At the right, lines r and s are parallel. We write this as r � s. 
The symbol � is read �is parallel to.� Line t is the transversal.

The properties of measures of angles formed by parallel lines and 
a transversal are usually written as if-then statements.

1.  If parallel lines are cut by a transversal, then corresponding angles 
have the same measure.

If r�s, then m�1 = m�5, m�2 = m�6, m�3 = m�7, 
and m�4 = m�8.

2.  If parallel lines are cut by a transversal, then alternate interior angles 
have the same measure.

If r�s, then m�3 = m�5 and m�4 = m�6.
3.  If parallel lines are cut by a transversal, then alternate exterior angles 

have the same measure.
If r�s, then m�1 = m�7 and m�2 = m�8.
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