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Section 3.3 Slope
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In Figure 1, we can see that one of the lines is steeper than the other. If the steeper line represents
Mackenzie’s distance and the other line represents Lucas’s distance, what does this tell us?

@ Mot is & o swomow” Thow
L

The steepness of the line is called the slope of the line. We measure slope by comparing the
vertical change (the rise) to the horizontal change (the run).

Definition of Slope
The slope of the line through the distinct points (x,,),) and (x,,y,) is

Changeiny _Rise
Changeinx Run

ok

, wherex, —x, #0
X=X

L
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Example: Find the slope of the line passing through the points (—1,—3) and (2,-4) in two ways.

Firstlet (x,,3,)=(-1,-3) and (x,,5,)=(2,-4). )

Then let (x,,y,)=(2,-4) and (x,,y,)=(~1,-3).
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In computing slopes, it makes no difference which point you call (x;,) and which point you
call (x,,,). However, you should not subtract in one order in the numerator (y, -y, )and then

in the opposite order in the denominator (x, - xz) *
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Now, you are going to graph some lines and compare their slopes. Compute the y-values to

m complete the following tables and then draw each of the lines, extending them as far as possible

o on the provided grid. Don’t forget to use a straight-edge to graph each line and draw arrows on
the ends of the lines. Finally, label each line with its slope.
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Fill in the blanks based on your graphs.

A positive slope means'the line is going uph'- \ \ (uphill or downhill).
A negative slope means the line is goilpg dl)uor\\f\'t \ \ (uphill or downhili).
The closer the slope is to zero, the g’\&{-\-@(‘ (steeper or flatter) the line is.

The further away the slope is from zero, the 5 EQ Qg}j (steeper or flatter) the line is.
What is the x-intercept of each of these lines? (OJ O'>
5 =0O\Y

What is the y-intercept of each of these lines? ( ) 3 D\,
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Lines have constant slope. That is, the slope between any two points on a line is the same
regardless of what two points you pick. The one exception to this rule is a vertical line which has

undefined slope.

Find the slope of the line passing through the points (1,5) and (3,5).

m= 2" Y\
Y- X
X ;'_.5, V\DWVLD(\\T)L” LLMB
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What does the graph of the line passing through the points (1,5) and (3,5) look like?

NoviZonwad

Find the slope of the line passing through the points (2,3) and (2,4).
M= __'5_?:__‘44
KamXg
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What does the graph of the line passing through the points (2,5) and (2, 4) look like? \

3 | AT o8 Lons
\] Ut\ UAQ/ V\QV‘Q— {M\m;( EY\-QDJ
Flope
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Since division by zero is undefined, the slope of the vertical line in the previous example is
undefined. In general, the slope of any vertical line is undefined.

The rise is 0 units
between these points

IIIIliI-- T} iiliﬁ— :i
6 1
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—6-5-4-3-2-11712345
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3+ The run is O units 3+

4 between these points -+

=S ; i —S5T ‘L
Figure 2: Horizontal lines have no Figure 3: Vertical lines have no
vertical change horizontal change

What is the slope of the line that passes through the 2 points in Figure 4?
M =2

\
=)
(€

Find another point that creates a
slope of 3 with the point (3,5).

(4, 8)

s 1D W L Oy )
L

| | | 1 1 L] l I
T L 1 I I I

_...3 T 5 it i ——tt
_\ :3 _9_8—7_6-3‘4—3"2-%_"' é 2345678910 Find yet another point that creates a

I )“t") slope of 3 with the point (3,5).

41 (1,-1)
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Lines with positive slope rise from left to right. We call these increasing lines.
Lines with negative slope fall from left to right. We call these decreasing lines.

Lines with zero slope are level from left to right. We call these horizontal lines.

h n

¥y ¥ ¥ ¥
m>0] \\ < > T T

X m<0 X m=0 X | X

m is undefined

Two nonintersecting lines that lie in the same plane are parallel.

Slope and Parallel Lines

1. If two nonvertical lines are parallel, then they have the same slope.

2. If two distinct nonvertical lines have the same slope, then they are parallel.
3. Two distinct vertical lines, each with undefined slope, are parallel.

— e

.

. My
Show (using algebra) that the line passing through (2,—4) and (-2,-2) is parallel to the line

O passing through (5,-3) and (3,__‘27.'3’hen plot the pairs of points and the lines passing through
the pairs of points. it
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Two lines that intersect at a right angle (90") are said to be perpendicular.

Slope and Perpendicular Lines

1. If two nonvertical lines are perpendicular, then the product of their slopes is —1.

2. If the product of the slopes of two lines is —1, then the lines are perpendicular.

3. A horizontal line have',ggo slope is perpendicular to a vertical line having undefined slope.

7 —— ——

Show (using algebra) that the line passing througl((0,4) and ('2,6Dis perpendicular to the line
passing through -L—2, 0) andm Then plot the pair?df points and the lines passing through the
pairs of points. . S

24) ==

The slopes' of perpendicular lines are reciprocals with opposite signs, called negative
reciprocals. Two nonvertical lines are perpendicular if the slope of one is the negative reciprocal
of the slope of the other.

(]

These :tv; lines appear erpendicular). Are they rea-liy %egpiald%i%lar? | _ &) —20
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Slope as a Rate of Change

What is the slope of the line graphed? Don’t forget the unit! Slopes in applied problems have
units.

Population (in 1000s)

601+
50+
401
30

Ap

SO

W

t
b

T t
5 10 15 20

¥ Time (in years) since 1990

What is the practical meaning of the slope?

Tl Pow.o/&\"on (S INUMLSIny

0% o Yokt of 2000 pavk .
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What is the slope of the line graphed? Don'’t forget the unit! Slopes in applied problems have
units. ()

Aqoenawl/d‘

Volume of water in tank (in gallons)

Time, (in minutes)
L nOLpencing

What is the practical meaning of the slope? ()

T yolume, of waktr IS gleciosvy
0k Gu ok oF 90 gatels

T NI Vs Y g Aepends on Har wa -
The PopueloN depends 0N il INFIAL {Braious amge .

Slope can always be thought of as a rate of change. We can always interpret slope in the same
manner by using the following sentences and filling in the blanks.

The increases a a rate of
dependent quantity slope

The decreases 4¥ a rate of ’
dependent quantity | slope |
N olhogyle L

Be carefil to use the absolute value of the slope when your slope is negative as you have already
said “decreases” at a rate of, which takes care of the negative. (

Page 10 of 14



Which company’s sales are increasing at a faster rate?
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When data is given in a horizontal table, the first row generally represents the independent

variable.

Table 1: ¥ = 60—15¢ (0;0)
e o[t ] 2374 CLys
v | 60 | 45 | 30 | 15 0 5 )

Based on the data in Table 1, what is the slope of the equation ¥ = 60 —15¢ ?

4540
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)
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rise  mph

____-F_
ruan  sSéc
Table 1: ¥V =60—15¢
time, ¢, (in seconds) 0 1 2 3 4 M" ""5 fg_ O
speed, ¥, (in mph) 60 45 30 15 0 & <

Given that ¥ represents the speed of a car ¢ seconds after the brakes are applied, what is the
practical significance of the slope?

The. speed 1S detreasy ok o vole gt Bt
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(’ \ Section 3.4 The Slope-Intercept Form of the Equation of a Line

What is the slope and y-intercept of the
line in Figure 1?7

The slope (S -'7: -
T g -nveryt 'S (O,'L),

1
Figure 5: y= §x+2

Slope-Intercept Form of the Equation of a Line

{J’“> The slope-intercept form of the equation of a nonvertical line with slope m and y-intercept
— n rise
(0,6) is y=mx+b. m=—
run

2
Plot y ﬂgx— 5

2
N\_3

(0,-9)

How can you use the slope to find a point in the -%oﬂ'\ quadrant?

W st Y fad Yok
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Plot 3x+ y = 2. Begin by solving the equation for y.
Bty -Dx=2-2
W=7-2x

W=-3xtZL
M= -2
- —2 c\{m)ﬂ?’ %3 """ - :

i mb\/\k lefd|

(0,2)

Plot N =25¢—50 G:J N)

M= 23
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