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Using Parallel and Perpendicular Lines

For use with Exploration 6.5

Essential Question How can you find the distance between two
parallel lines?

a EXPLORATION: Finding the Distance Between Two Parallel Lines

Work with a partner.

a. Draw a line and label it ¢.
Draw a point not on line ¢
and label it P.

b. Construct a line through
point P perpendicular to
line /.

c. Use a centimeter ruler to
measure the distance from
point P to line /.
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m Using Parallel and Perpendicular Lines (continued)

. Construct a line through

point P parallel to line ¢
and label it m.

. Choose any point except

point P on either line and
label it Q. Describe how
to find the distance from
point Q to the other line.

. Find the distance from

point Q to the other line.

Compare this distance to
the distance from point P
to line /.

. Is the distance from any

point on line / to line m
constant? Explain your
reasoning.

Communicate Your Answer

2. How can you find the distance between two parallel lines?

two parallel lines.

a. y=2x+2
y=2x-17
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3. Use centimeter graph paper and a centimeter ruler to find the distance between the

—-x+ 4

=-x-5
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Practice

For use after Lesson 6.5

Theorems

Slopes of Parallel Lines

In a coordinate plane, two distinct nonvertical lines are parallel if and only
if they have the same slope.

Any two vertical lines are parallel. y

Notes:

m, = m,
Slopes of Perpendicular Lines
In a coordinate plane, two nonvertical lines are perpendicular if and
only if the product of their slopes is —1.
Horizontal lines are perpendicular to vertical lines. y
Notes:
X
m, e m, = —1

Worked-Out Examples

Example #1
Find the distance from point A to the given line.
A(-1, 4), line with a slope of -3 passes through (2, —4)

Write an equation of the line with a slope of —3 that passes
through (2, —4).

y=-3x+b
—4=-32)+b
—4=-6+0b
+6 +6
2=0b

An equationisy = —3x + 2.
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m Practice (continued)

Use the Slopes of Perpendicular Lines Theorem to find the
slope of the line perpendicular to y = —3x + 2.

—3em=—1

—3m _ —1
-3 -3
_ 1
m=1

3
The slope of the perpendicular line is m = % Find b.

=%x+b
a=Yen+op

3

1

4=—3+b

11
t3 T3
13y
3

The line perpendiculartoy = —3x + 2isy = %x + 13—3 Find

the point of intersection.
y=-3x+2 Equation 1
y= %x + 13—3 Equation 2

—3x+2=l +13—3

W

3.(_3x)+3,2=3.(%x)+3.(133)

—9x+6=x+13

+9x + 9x
6=10x + 13
-3 -
-7 =10x
—7_ 10«
10 10
7
~10="*
y=—3x+2=—3(—170)+2=%+2=%

So, the perpendicular lines intersect at ( —%, %).
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m Practice (continued)

Find the distance from (—1, 4) to (_110 %)-

distance = \/(—17—0 - (—1))2 + (% - 4)2

B w/(—%+ 1)2+(%‘4)2

_ |1 _VIo
Vio 1
~03

So, the distance from point A to the line y = —3x + 2 is
about 0.3 unit.

Example #2

Find the distance from point A to the given line.

A(15, -21), line for which f(4) = —8 and £(8) = —18

Find the slope of the line for which f(4) = —8 and
f(8) = —18.
m:f(8)—f(4):—18—(—8):—18+8:—1O 5

8§ — 4 8§ — 4 g — 4 42
Next write an equation of the line.
y= —%x +b

_ 3
—8= 3@ +b

—-8=—-10+b
+10  +10
2=5»b
An equationis y = —%x + 2.
Use the Slopes of Perpendicular Lines Theorem to find the
slope of the line perpendicular to y = —%x + 2.
“2em=-1
_2 (_é )_._% _
50072 = 75D
m = g
5
209
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m Practice (continued)

The slope of the perpendicular line is m = % Find b.

y=%x+b
2
—21==Z+«15+b
5
—21=6+5b
—27=5>

The line perpendicular to 5x + 2y =4isy = %x —27.
Find the point of intersection.

y= —éx + 2 Equation 1

2
y= %x — 27 Equation 2
—%x+2=§x—27
2 -2
5 2
2x—§x 29
25 4
10x 10x— 29
29
le_ 29
()
29 "\ 710" T
x=10
5
y——§-10+2
y=-25+2
y=—23

So, the perpendicular lines intersect at (10, —23). Find the
distance from (15, —21) to (10, —23).

distance = \/(10 — 15)2 + (=23 — (=21))
= V(=572 + (—2)?
=25 + 4 = V29 = 5.4 units

So, the distance from point A to the line y = —%x + 2is
about 5.4 units.
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m Practice (continued)

Practice A

In Exercises 1-5, find the distance from point A to the given line.

1. .
Gny ‘ ‘ 2 Ay 4
A(4, 5)

4 4

A(=3, 2)

o
wl
i

A

xY

-2 2 | 4
L y=-2x I
2v h
3. A(O, 5),y =-3x-5 4, A(9, 12),y =x-3

5. A(7, -3), line with slope of 4 that passes through (-2, —5)

In Exercises 6-10, find the distance between the parallel lines.

6. .
T
yo a3 {y=5x+3
2N\ 1
i
< > < // >
TN -2 2 NG x -4 [-2 [N 2 | a%
—2( T 14 ILy=5X4ﬁ>
y=-x-
N2 [
Y ‘ ‘ ‘ V*v
8. y=4x-6,y = 4x -10 9. y=-Tx+3,y=-7x-9

10. y = %x — 3, parallel line that passes through (-2, 5)
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Practice B

In Exercises 1-6, find the distance from point A to the given line.

X [ ] 2 [ [ 1] g
. A4, 7) A(-4, 6) |
A
y=-2x+ 3}7 2
2N\ II
« > EEERRNERRX
=2 4 | 6x :
‘ | ; oy =5x—-2
oy \ \ W
3. A(4,8),6 =y +2x 4. A(-2,1),y = 4x -3

5. A(-7, 3), line with a slope of —2 that passes through (1, —3)
6. A(18, 7), line for which f(3) = -8 and f(6) = —17

In Exercises 7-10, find the distance between the parallel lines.

7. ‘ ‘ ‘ ‘ Ay * 8. Ay

4
{y:3x+1}§/ y:—x—3}

2 / < 2

xY

A

xY

/
7

AN I (=]

fp>y T

9. y= %x + 2, parallel line that passes through (0, 0)

10. y = —%x + 1, parallel line that passes through (4, —3)

11. The diagram shows a map of a playground. S ‘=(2,: 4)
The slide and the swings are connected by a ,/ %\
straight path as shown. There is a stream that 2 //
can be represented by the line y = %x - 2. B / -
Each unit in the coordinate plane corresponds (-4, -4) A
to 10 feet. Approximately how far is the stream // // 2
from the path? e |

NS\ 7y
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