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. Chapter 1
4 #/

o

Objec’rives‘

~
T Calculate a line’s g ~

" Write the point-slope forw of the equatjon of a line.

¥ Write and araph the slope-intercept for&'of the equation of a line.
¢ Graph horizontal ot vertical lines.
¥ Recognize and use tHE general form of a line’s equation.

R Usé iptercepts fo,graph the general form of a line’s equation.
T Model data with linear functions and make predictions.

4 f

- . ) o ‘._, :.
Q‘ - ._I - 'y 4 —
- ".“ » - v : "' '. ” . .
. .‘ o\ ../ d /‘._
A . R — >
i L ] d - i 4 -
L4 / >~
% /
. - ; &
. % A v 4
" : - vy . - ”‘ J
. ) . ) -
- - -
- .‘
> - ‘. -
$ 2’
. - o d ~ - ‘: P
- " -
* - o
o - -
8 x'o ‘*
'_.

3/30



Detinition of Slope

Slope

The constant rate of change for a linear function is its slope. The slope of a linear

change in fix) or 2 td_Ay , or, for the non-edveated, "> .

changeinx ° AXx AX run

m = Y., _ 1=V,
X=X X—=4,

function is the ratio

The slope of a line is the same between any two points on the line. You can graph
lines by using two points, or the slope and a point.
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" For a linear function, slope may be interpreted as the rate or ratio of change in the
dependent variable (y) per in the independent variable (x).

If x and y are measured in the same units, slope is a ratio with no units.
The ratio of Baptists to total population is about 1/10

If x and y are measured in the different units, slope is a rate of change.
The rate of growth of Baptists churches is about .006 per year
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Example: Using the Definition of Slope

" Find the slope of the line passing through the points (4, -2) and (-1, 5)
yz_y1 5——2_ 7_ 7

M —= — —
XZ_X] —1—4' —5 5

T —

" The slope of the line passing through the points (4, -2) and (-1, ) is 7

5

™ This tells us that for every 3 units x increases, f(x), or y, decreases 7 units.
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Example: Slope

"1n 1990, 9 willion adult wmen in the United States lived alone. In 2008, 14.7 willion
adult men in the United States lived alone. Use this information fo find the slope of
the linear function representing adult wmen living alone in the United States.
Express the slope correct to two decimal places and describe what it represents.

We form the ordered pairs (year, number living alone). (1990, 9) and (2008, 14.7).
Using these points, find the slope.

Ay 147-9 57 L.
M= ~2008-1990 18 0

The nuwmber of men living alone increased at a rate of about 0.22 willion per year.
(316667/year)
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Possibilities for the Slope of a Line

" The slope of a linear relation can be positive, negative, zero, or undefined.

" Positive Slope m > 0
As x increases, f(x) inereases.

" Negative Slopem< 0

As x increases, t(x) decreases. )
S A—
" Zero Slopewm = 0

As x increases, f(x) remains constant.
" Undefined Slope
X remains constant




Point-Slope Form of the Equation of a Line

™ The point-slope form of the equation of a nonvertical line with slope m that passes
through the point (x, y;) is

Y"Y1=I’H(X" )
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Point-Slope Form
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Writing an Equation for a Line in Point-Slope Form

" Write an equation in point-slope form for the line with slope 6 that passes through
the point (2, -5). Then solve the equation for y.

y-yi=mix-x) Solving for y...
y—(-9)=6(x-2) v bx_12
y+9=06(x-2) y=6x-17
The equation in point-slope form. The equation in slope-intercept form.
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Slope-Intercept Form of the Equation of a Line

" Linear functions can also be expressed as linear equations of the formy = mx + b.
When a linear function is written in the formy = mx * b, the function is said fo be
in hecavse wm is the slope of the graph and b is the y-intercepf.

y=mx+bh

Notice that slope-intercept forw is the equation solved for y in terms of x.
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Graphing y = mx + b Using the Slope (m) and the y-Intercept (b)

Graphingy=mx+b
" 1. Plot the point containing the y-intercept on the y-axis. This is the point (0, b).

" 2. 0btain a second point using the slope, m. Write m as a fraction, and use
Ay/Ax, starting at the point containing the y-intercept, to plot this point.

" 3. Use a straightedge to draw a line through the two points. Praw arrowheads at
the ends of the line to show that the line continves indefinitely in both directions.
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Example: Graphing Using the Slope and y-Intercept

" Graph the linear function: f(x)= ;x +1

Step 1 Plot the point containing the y-intercept
on the y-axis.

The y-intercept is 1. We plot the point (0, 1).

Step 2 Using the slope, plot another point.

_%_Ay
5 Ax

]

Step 3 Draw the line, indicating that the line continues forever.
L]
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Equation of a Horizontal Line

» An equation with only one variable can be represented by either a vertical line
or a horizontal line.

y=
A horizontal line is given by an equation of the formy = b, where b is the
y-intercept of the line.

The slope of a horizontal line is zero.
X=2

A vertical lineis given by an equation of the form x = a, where a is the
Xx-intercept of the line.

The slope of a vertical line is undefined.
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Vertical and Horizontal Lines

Vertical Lines Horizontal Lines

The line X = a is a vertical line at a. Theline y = b is a horizontal line at b.




Example: Graphing a Horizontal Line

™ Graphy = 3 in the rectangular Graph x = 3 in the rectangular
coordinate systew. coordinate systewm.
V. V.
5 5
4 4
G ————————————————————————————— 3
2 2
1 1
S 2 3 2 1 | 1 2 3 4 5° S 21 3 2 1 | 1 2 2 57
X X




General Form of the Equation of a Line

" Every line has an equation that can be written in the ax+thy+tc=0
where 2, b, and ¢ are real numbers, 2 and b are not both zero.

ax+hy+c=0
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Example: Finding the Slope and the y-Intercept

» Find the slope and the y-intercept of the line whose equationis: 3x+6y-12=0

Rewrite the equation in slope intercept form by solving for y in ferms of x.

x+6y-12=0 The slope is —%
by =-3x+12 NOT —%x
y=—1x+2

2 The y-intercept is 2.

19/30



Intercepts

" Recall from geometry that two points determine a line. Often the easiest points
to find are the points where a line crosses the axes.

The x-intercept is the x-coordinate of the y
point with y-coordinate 0, also where the 4
line crosses the y-axis. (Note that y = 0.) J/" ntercept

x-intercept
The y-intercept is the y-coordinate of the k
point with x-coordinate 0, also where the

line ecrosses the x-axis. (Note that x = 0.) —2
—2
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Using Interceptis to Graphax +by +c¢c =0

Graphing With Intercepts

" 1. To find the x-intercept: Let y = 0 and solve for x. Plot the point containing
the x-intercept on the x-axis.

" 2. Find the y-intercept. Let x = 0 and solve for y. Plot the point containing
the y-intercept on the y-axis.

" 3. Use a straightedge to draw a line through the points containing the intercepts.
Praw arrowheads at the ends of the line to show that the line continues
indefinitely in both directions.
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Example: Using Intercepts to Graph a Linear Equation

" Graph using intercepts: 3x-2y-6-=0

Step 1: Find the y-intercept. Step 2: Find the x-intercept.
Let x = () and solve for . Let v = 0 and solve for x.
x-2y-6=0 x-2y—-6=0
3(00-2y-6=0 3x-2(00-6=0
-2y =6 3x=6
y=-3 x=2
The y-intercept is -3 the line passes The x-intercept is 2, the line passes
through (0, -3). through (2, 0).
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Example: Using Intercepts to Graph a Linear Equation

" Step 3: Graph the equation by drawing a line through the two points containing
the intfercepts.

The x-intercept is 2, the line passes through (2, Q).

The y-intercept is -2 the line passes through (0, -3).




Another Example

» Graph the linear function: 2y +4x=7

Step 0 Write the equation in slope intercept form. y=-2x+ %

Step 1 Plot the y-intercept on the y-axis.
We plot the point (09 .

Step 2 Using the slope, plot a second point. m=—=—

Step 3 Draw the line.

24/30



» Be careful when graphing linear equations (or any
equations) on the Tl. The window is not square. To
ensure a square graph use ZOOM 9:Zsquare, or set
the \‘vindow with the y max and win to be 2/3 the
X values.

Poing so will ensure the slope of your line looks as
you would expeet.

Technology

On a graphing utility, lines will not
appear to have the correct slope
unless you use a viewing window
that has a square setting. For
instance, try graphing the lines

in Example 4 using the standard
setting —10 < x < 10 and

—10 < y < 10.Then reset the
viewing window with the square
setting —9 < x < 9and

—6 < y < 6. 0n which setting do
the lines y = £x — 2 and

y = —%x + 2 appear to be
perpendicular?
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A Summary of the Various Forms of Linear Equations

1. Point-Slope Form
2. Slope-Intercept Form
2. Horizontal Line

4. Vertical Line
5. General Form
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Example: Application

" Use the data points (C02, °F) = (317 57.04) and (394, 5764) to obtain a linear
function that models average global temperature, f(x), in °F for an atmospheric
carbon dioxide concentration of x parts per willion. Round m to three decimal
places and b to one decimal place.

_ Y=V, 5764-57.04 0.60

X,—X, 354-317 37

~0.016

m~0.016 What does this value indicate?

It is the change in average global femperature (.016°F) for each
increase of one part per willion in C02 concentration.
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Example: Application

» Now find the equation of theline: m=0.016 (317 5704) (354 5764)
We have the slope and a choice of points so we can use point-slope form.

Y-V1 7 m(x ! ) What does the value 92.0 represent?

y-37.64=0.016lr-354) It is the average global temperature
v—57.64=0.016x—75.664 expected for a 002 concentration of 0.

y=0.016x+5%1.976 The function f models average global

tewmperature, f(x), for an atmospheric carbon
flx)=0.016x +352.0 dioxide concentration of x parts per willion.
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Example: Application

™ Use the tfunction to project average global temperature at a €02 concentration of
600 parts per willion.

f(x)=0.016x+352.0 The average global temperature at a

tration of 600 parts ppm C0
£(600)=0.016(6000+520  yyouldbe 618 | PPALE2

f(600)~61.6°F

In June 2017 the concentration of C02 was 408.84 ppm. Intended Nationally
Petermined Contributions (INPCs) predict a possible 670 ppm by 2100.

The 2015 estimate of average global temperature was about $9°F.
The hottest year on record until 2016. And 20177
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June 1958 - June 2017

* Shown is the graph indicating Atmospheric (02
the increase (positive slope) of
atmospheric €02 since 1950s.

June CO; | Year Over Year | Mauna Loa Observatory
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