@ The Slope of a Line

Objectives
1  Find the slope of a line, given two points on the line.
2 | Find the slope of a line, given an equation of the line.
3 | Graph aline, given its slope and a point on the line.
4 Use slopes to determine whether two lines are parallel,
perpendicular, or neither.
5 | Solve problems involving average rate of change.

PEARSON
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The Slope of a Line

Slope is the ratio of vertical change, or rise, to horizontal change, or
run. A simple way to remember this is to think, “slope is rise over
run.”

¥ (rise)

@ ¥1),
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Find the slope of a line, given two points on the line.

Slope Formula

The slope m of the line through the distinct points (x,, y,) and
(%2, o) is

_rise _changeiny Ay v, -y

(x,#x,).

run  changeinx Ax  x, —x

The Greek letter delta, A, is used in mathematics to denote “change in,” so Ay
and Ax represent the change in y and the change in x, respectively.
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CLASSROOM
EXAMPLE 1

Find the slope of the line through points (- 6, 9) and (3, — 5).

Finding the Slope of a Line

Solution:
If (-6, 9) = (x4, ¥4) and (3, =5) = (X, Y,), then
—5-9 -14 14

326 9 9

14
Thus, the slope is— 3

/ In calculating slope, be careful to subtract the y-values and the x-values
caunon) in the same order. The change iny is the numerator and the change in x
is the denominator.
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CLASSROOM

EXAMPLE 1 Finding the Slope of a Line (cont'd)

If the ordered pairs are interchanged so that (=6, 9) = (x,, Y,), and
(3, -5) = (X4, y4) in the slope formula, the slope is the same.

Solution:

m=-— = ==

y-values are in
the numerator,
x-values are in
the
denominator.
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Objective 2

Find the slope of aline, given an
equation of the line.
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CLASSROOM | Finding the Slope of a Line
EXAMPLE 2

Find the slope of the line 3x — 4y = 12.

Solution:

The intercepts can be used as two different points needed to find the
slope.

Lety = 0 to find that the x-intercept is (4, 0).
Then let x = 0 to find that the y-intercept is (0, =3).

Use the two points in the slope formula.

.
a]

The slope is —.
4
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CLASSROOM o " . . s
EXAMPLE 3 Finding Slopes of Horizontal and Vertical Lines (cont'd)

Find the slope of the line.
X=-6 Y

Solution:
N ' (-6,3)
To find the slope of the line N
with equation x = — 6, select — 0N
two different points on the line (6.0)

such as (- 6, 0) and (- 6, 3), I EEEEEEENEE
and use the slope formula. | .
1%
3-0 3 -
m= ==
-6-(-6) 0 <

The slope is undefined.

CLASSROOM Finding Slopes of Horizontal and Vertical Lines
EXAMPLE 3
Find the slope of the line.
y+3=0 &
Solution: T
——T1%
To find the slope of the line |
with equation y + 3 =0, select | N I I
two different points on the line X
such as (0, -3) and (2, -3), IEEEENEEREREE
and use the slope formula. R Q ly+3=0
0,-3)
—3-(=3) 0 , l@l-3
o3 _0 NN
-0 2 s B
The slope is 0.
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Find the slope of a line, given an equation of the line.

Horizontal and Vertical Lines
OAn equation of the form y = b always intersects the y-axis at the

point (0, b).

The line with that equation is horizontal and has slope 0.

QAN equation of the form x = a always intersects the x-axis at the
point (a, 0).

The line with that equation is vertical and has undefined slope.
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EXAMPLE 4 Finding the Slope from an Equation
Find the slope of the graph of 3x + 4y = 9.
Solution:
Solve the equation fory.
3x+4y=9
4y =-3x+9
3 9
] =——X+—
4 4
.
K]
The slope is — —,
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Objective 3

Graph aline, given its slope and a
point on the line.
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CLASSROOM Using the Slope and a Point to Graph Lines
EXAMPLE 5

Graph the line passing through (-3, —2) that has slope l
2

Solution:

Locate the point (-3, —2) on
the graph. Use the slope
formula to find a second
point on the line.

1 iny 1
, - change 111_\ ! '//
changeinx 2 s
312

#..me‘:\p\':'ay“u.m_

From (-3, —2), move up 1

and then 2 units to the right

to (-1,-1). Draw a line through the
two points.
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Objective 4

Use slopes to determine whether
two lines are parallel, perpendicular,
or neither.
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Graph aline, given its slope and a point on the line.

Orientation of a Line in the Plane

A positive slope indicates that the line goes up (rises) from left to
right.

A negative slope indicates that the line goes down (falls) from left to
right.

Negative A

Positive | Undefined
slope slope
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Use slopes to determine whether two lines are parallel,
perpendicular, or neither.

Slopes of Parallel Lines
Two nonvertical lines with the same slope are parallel.

Two nonvertical parallel lines have the same slope.
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CLASSROOM i H
Determining Whether Two Lines Are Parallel
EXAMPLE 6 etermining Whether Two Lines Are Parallel

Determine whether the line through (-1, 2) and (3, 5) is parallel to the
line through (4, 7) and (8, 10).

Solution:

The line through (4, 7)
and (8, 10) has slope

The line through (-1, 2)
and (3, 5) has slope

wn

-2

| W
oo
|
=

Yes, the slopes are the same, so the lines are parallel.
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Use slopes to determine whether two lines are parallel,
perpendicular, or neither.

Slopes of Perpendicular Lines

If neither is vertical, perpendicular lines have slopes that are
negative reciprocals—that is, their product is —1. Also, lines with
slopes that are negative reciprocals are perpendicular.

Aline with O slope is perpendicular to a line with undefined slope.
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CLASSROOM

Determining Whether Two Lines Are Perpendicular
EXAMPLE 7

Are the lines with these equations perpendicular?

3x+5y=6
5x—-3y=2
Solution:

Find the slope of each line by solving each equation for y.

3x+5y=6 Sy —3y=
Sy=-3x+6 By=-5x+2
R . 5.2
] R _1‘=§.\'—§

(57

3/

Yes, since the product of the slopes of the two lines is ‘ -2 ‘
\ 5)

\

the lines are perpendicular.
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CLASSROOM
EXAMPLE 8

Determining Whether Two Lines Are Parallel, Perpendicular, or Neither

Determine whether the lines with these equations are parallel,
perpendicular, or neither.

4x-y=2
x—4y=-8
Solution:

Find the slope of each line by solving each equation for y.

x—4y=-8
—y=—dr+2 —Ay=-x-8
.1‘:4.\'*2 }\:13(1»2

The slopes, 4 and l__are not equal so the lines are not parallel.
The lines not perpe"ndicular because their product is 1, not 1.
Thus, the two lines are neither parallel nor perpendicular.
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Objective 5

Solve problems involving average
rate of change.
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CLASSROOM

Int ting S| A Rate of Ch
EXAMPLE 9 'Mmterpreting Slope as Average Rate of Change

Americans spent an average of 886 hr in 2003 watching cable and
satellite TV. Using this number for 2003 and the number for 2000 from
the graph, find the average rate of change to the nearest tenth of an
hour from 2000 to 2003. How does it compare to the average rate of
change found in Example 9?7

Solution: | Watching cable and satellite TV

1000 (2005, 980!
(x,3,) = (2000.690)

Hours
(per person)

(x,7,) = (2003.886)

0 1 L 1
2000 2001 2002 2003 2004 2005
Year

Source: Veronis Suhler Stevenson.
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CLASSROOM

EXAMPLE 9 Interpreting Slope as Average Rate of Change (cont'd)

Average rate of change =

886690
20032000

A positive

_ slope
196 indicates an
= =63.5 increase.
-
3

The average rate of change from 2000 to 2003 is 63.5 hours per year,
which is greater than 58 hours per year from 2000 to 2005 as in
Example 9.

Conyright ©2012 2008 2004 Pearson Fducation 1nc Slide 3.2- 23

CLASSROOM
EXAMPLE 10
In 2000, 942.5 million compact discs were sold in the United States. In
2006, 614.9 million CDs were sold. Find the average rate of change in
CDs sold per year.
(Source: Recording Industry Association of America.)

Interpreting Slope as Average Rate of Change

Solution:

A negative
slope
indicates a
decrease.

(x3,)=(2000,942.5)  (x,¥,)=(2006,614.9)

Average rate of change =

X. X,

_6149-9425 3276

2006 —2000 6

The average rate of change from 2000 to 2006 was —54.6 million
CDs per year.
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