
The picture shows that Thomson Street is parallel
to Queen Street. It also shows that King Street
crosses both of these streets at an angle that is not
90°. There are three cyclists in the picture. Anneli
and Norah will be turning onto Queen Street.
David will be turning onto Thomson Street.

How are the angles formed by
intersecting streets related?

A. In your notebook, draw and label a large
diagram like the one below. Then trace your
diagram on a piece of paper, and cut out the four angles.
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GOAL
Identify and apply the relationships between the measures of angles formed
by intersecting lines.

Learn about the Math

You will need
• a protractor
• a ruler
• scissors
• a compass

Intersecting Lines,
Parallel Lines, and
Transversals

10.2

?

B. The following diagram shows what happens if both Norah and Anneli
turn right. Compare the , !2 and !4. (Place one
cut angle on top of the other, or measure the angles in your drawing.)
What do you notice?

opposite angles
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opposite angles

non-adjacent angles
that are formed by two
intersecting lines
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C. This diagram shows what happens if Norah turns right and Anneli
turns left. Compare the , !2 and !1. (Place one cut
angle on top of the other, or measure the angles in your drawing.)
What do you notice?

adjacent angles
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adjacent angles

angles that share a
common vertex and a
common arm

D. How do you know that !1 and !2 form a ? (Place
your cut angles together, or measure the angles in your drawing.)
Why are these angles ?

E. Draw another line on your diagram from step A to represent
Thomson Street. How can you make sure that this line is parallel to
the line that represents Queen Street? Label the eight angles that are
formed by the intersecting lines.

F. The line that represents King Street is a . It crosses the
two parallel lines that represent Queen Street and Thomson Street.
Which of the eight angles formed have the same measure as !8?

transversal

supplementary angles

straight angle straight angle

an angle that
measures 180°

supplementary angles

two angles whose
sum is 180°

corresponding angles

matching angles that
are formed by a
transversal and two
parallel lines

G. The diagram above shows what happens if both Anneli and David
turn right. Compare the , !4 and !8. 
What do you notice?

Reflecting
1. Two lines intersect, and you know the measure of one angle. How

can you determine the measures of the other three angles?

2. a) How do you know that !1 and !6 are supplementary angles?
b) What other pairs of non-adjacent angles are supplementary?

3. A transversal intersects two parallel lines, and you know the measure
of one angle. How can you determine the measures of the other
seven angles?

corresponding angles

transversal

a straight line that
intersects two or more
lines

Communication Tip

A

B

C

Y Z

W X

D

In writing, parallel lines
are indicated by the
symbol ! . For example,
AB ! CD.

In a diagram, parallel
lines are indicated with
matching numbers of
arrowheads on the
lines. 
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Checking
4. What is the measure of

the marked angle?

5. a) What is the measure of
the marked angle?

b) What is the measure of
each unmarked angle?

6. What is the measure of the marked angle?

A

NEL

Work with the Math

Example: Identifying angle relationships

What is the relationship
between !2 and !8?

Denis’s Solution: Measuring angles using a protractor

C D
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A transversal that crosses parallel lines forms corresponding
angles. These corresponding angles are equal.

I know that !2 and !4 form a straight angle, so they are
supplementary angles.

So, !2 and !8 must also be supplementary angles.

Eva’s Solution: Using angle relationships

In the diagram, !4 ! !8.

!2 " !4 ! 180°

So, !2 " !8 ! 180°
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120˚

50˚

Practising
7. What are the measures of !a, !b, !c, and

!d? How do you know?

B

62˚ 54˚
a

cd b

8. Which of !5, !6, !7, and !8 are
supplementary to !1? How do you know?

!2 ! 120° and !8 ! 60° I saw that !2 is bigger than !8. When I measured
the angles, I found that they add up to 180°.
So, !2 and !8 are supplementary angles.
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9. Draw a diagram in which XY ! CD. Then
draw a transversal that crosses both lines at
a 60° angle. Label the angles with
numbers. Which pairs of angles in your
diagram are corresponding angles?

10. Draw a diagram in which JK MN. Label
the angles with numbers. Which angles are
supplementary angles?

11. Measure !a and !c. Then determine the
measures of !1, !2, and !3 without
measuring. Explain your reasoning.

"

P Q
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b

1
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c
Y

12. The shaded shape is a parallelogram.

a) What are the measures of !1, !2, !3,
and !4?

b) Which angles in the parallelogram are
supplementary?

Extending
13. Some people use letter shapes that

are formed by intersecting lines and
transversals to help them remember the
angle relationships.

C

a) The diagram above shows a Z design.
What is the relationship between the
marked angles?

b) There are also C and F designs in the
diagram above. Draw a diagram to
show each design. Describe the
relationships between the angles.

14. a) Draw the following group of rectangles
on grid paper: a 3-by-1 rectangle,
a 3-by-2 rectangle, a 3-by-3 rectangle,
a 3-by-4 rectangle, and a 3-by-5
rectangle. Then draw the diagonals in
each rectangle.

b) Describe what happens to the measure
of the angles created by the diagonals
as the rectangles get wider.

15. This diagram shows a transversal that
crosses two non-parallel lines.

a) What angle measures do you know
without measuring? What are these
angle measures?

b) What angle measures do you not know
without measuring?
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