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| can calculate a line slc%é ' . B
¥ lean graph honzon’r\xemcal lines. e /
2 | can write the point-slope form of the equation of a lm(/

¢ |canwrite and graph ’ihe slope-intercept fom(pfafhe equation of a line.
? 1can recognize and use the general form of a linear-equation.

? 1can use intercepts t0g graph the general form of a line’s equation.

? lecan imf the eqﬂaflom for parallel and perpendicular lines from data.
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Rate of Change (Slope) ? 1can caleulate a line’s slope.

" A rate of change is a ratio that compares the amount of change in a dependent variable to the
amount of change in an independent variable.

Change in dependent variable (y) |
Change in independent variable (x)

" For any two points on a non-vertical line, this rate (ratio) is constant. The constant
rate of change of a non-vertical line is most commonly called the slope of the line.

.

Rate of change =

Change in dependent variable (y)
Change in independent variable (x)

Slope =




Definition of Slope ? 1can caleulate a line’s slope.

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

the ratio change w“ flx) , OF A flx) _AY , or, for the non-educated, rise
change in x AX AX run

Ax xz-—m m-—xz

The rate of change of a linear function is constant. Thus the slopeis the same between any
two points on the line. You can graph lines by using two points, or the slope and a point.




SIOPG T 1can caleulate a line’s slope.

™ For a linear function, slope may be interpreted as the rate or ratio of change in the dependent
variable (y) per unit change in the independent variable (x).

If x and y are measured in the same units, 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, is a rate of change.

The rate of growth of Baptists churches is about .006 per year




Using the Definition of Slope D lcan calculate a line’s slope.

" Find the slope of the line passing through the points (4, -2) and (-1, 3)
me Y _Y2oyi _§--2_ 7 _ 7
Ax  xz-x1  -1-4 -5 %

" The slope of the line passing through the points (4, -2) and (-1, 9) is —%

™ This tells us that for every 9 units x inereases, f(x), or y, deereases 7 units.




Rate of Change and Slope

T 1can calculate a line’s slope.

™ Find the rate of change for the data shown. Explain what the rate of change means. The table
shows the amount of money the band boosters make washing cars.

No. | Money
Cars | (9)
5 40
10 80
19 | 120
20 | 160

Rate of change =

Change in dependent variable (y)

AY

Rate of changes — =

AX

40 8

9

Change in independent variable (x)

1

a

" The unit rate of change is ¢8 for each 1 car.



Rate of Change and Slope ? 1can calculate a line’s slope.

™ The graph represents the distance traveled while driving on a highway. Find the constant rate of
change in wmiles per hour (mphl.

" Pick two points (any two points) to find the rate of change. 200 1
Change in dependent variable (y) | |
Rate of change = £ 120 2, 120)
Change in independent variabl 5
60 (1, 60)
£:]80_60 — — £2120_60—_ 22 051152253354
AX 3-1 2 1 AX 2-1 1 Time (b

" The unit rate of change is 60 wiles for each 1 hour. (60 wph)




Rate of Change and Slope ? 1can calculate a line’s slope.

™ Find the slope of the line through the two points.




Rate of Change and Slope ? 1can calculate a line’s slope.

"1n 1990, 9 willion adult wen in the United States lived alone. In 2008, 14.7 willion adult men
in the United States lived alone. Use this information to find the slope of the linear function
representing adult wen living alone in the United States. Express the slope correct fo 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 -
M=~ 20081990 18 10

The number of wen living alone increased at a rate of about 0.32 willion per year. (316667/year)




Rate of Change and Slope ? 1can calculate a line’s slope.

" Use the data points (317 5704) and (354, 5764) to obtain a linear function that models average
global temperature, f(x), for an atmospheric carbon dioxide concentration of x parts per willion.

Ay ya-yi 57.64-57.04 060
R TR 7 T} A el

What does this value m = 0.016 indicate?

It is the change in average global temperature (°F) for each change of one part per willion in C02 concentration.




Rate of Change and Slope ? 1can calculate a line’s slope.

" Now find the equation of the line:
m=0016 (317 5704) (354 5764

" We have the slope and a point so use point-slope forwm.
Y- yi=mlx - xi1)
y—597.64=0.016(x — 354)

What does the valve 2.0 represent?

It is the average global temperature expected for a

v—57.64=0.016x—5.664 02 concentration of 0.
y=0.016x-91.976
f(x)=0.016x-52.0

f(x) models average global temperature for an atmospheric carbon dioxide concentration
of x parts per willion.




Rate of Change and Slope

T 1can calculate a line’s slope.

" When the rate of change is constant no matter what points you choose, the relationship is linear.
That is, linear relationships have a conctant rate of change.

" Pecide which of the following tables define a linear function.

X 1Y

A~ 110
+]

> 2| 2

3| 4

4 | 6

" Yep

~
+2
«

+

+

¥\ ¥ "\

X | Y
1 |1
2 | 4
319
4 | 7
" Nope

X

Y

12

7

4

W N

3

" Nope

Y

24

20

X
2
4
8

12

14

0

" Yep

AL /N /N

24

24

16

32

40

48

" Yep




Possibilities for Slope of a Line T Iean calevlate a line’s slope.

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

" Positive Slopewm > 0
As x inereases, flx) ineraases.

™ Negative Slope m < 0
As x inereases, fx) decreases. «— 1 £
" Zero Slope w = 0 A
L

As x inereases, flx) remains constant.
" Undefined Slope

X remains constant




Finding Coordinates Given Slope % Iean caleulate a lines slope.

" Find the value of r so that the line through (1, 7) and (3 r) has slope m = _%

Use the formula for slope.  lome

.- r=-7=- r=0




Finding Coordinates Given Slope % Iean caleulate a lines slope.

" Find the value of r so that the line through (-4, r) and (-8, 3) has slope m = -5

Use the formula for slope.

r-3 N r-3

" BX 48 4

| AY -17- ’
" Check: M= ——= Lhet. . - 20 -5

X -4--8 4
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® 1can graph horizontal

Vertical and Horizontal Lines o vertical lines.

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

" A horizontal line is given by an equation of the form y = b, where b is the y-intercept of the line.
Ly Zero

y=b

@ A vertical line is given by an equation of the form % = @, where a is the x-intercept of the line.
Ly undefined

X=2




. . . ¥ lcan graph horizontal
Vertical and Horizontal Lines A T

Vertical Lines Horizontal Lines

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




) 2
Vertical and Horizontal Lines T lcan graph horizontal

or vertical lines.

" Graphy = 3 in the rectangular " Graph x = 3 in the rectangular
coordinate system. coordinate system.

Y Y

A

- N W A~ O,

S 2 3 2 1 | 1T 2 3 4 5 = S 5

(@) AN w N N
I I I I I
(&)} N w N -

™ The slope of a horizontal line is zero. ™ The slope of a vertical line is undefined.

23/84



® 1can graph horizontal
Rate of Change and Slope o AT

™ Find the slope of the line through the two points.
v i} Ay _ 8--3 _ 11
, (6,8)

Slope = undefined

¢ A vertical line has a
(6, -3) slope that is undefined.




® 1can graph horizontal
Rate of Change and Slope o AT

™ Find the slope of the line through the two points.

Y
clope = BY. = 3-3 _ 9
SIOPS = "ax T -7-6 -13
- - Siope = ¢
('713) (613)

A horizontal li

has a slope that is 0.




® Write the point-slgpeitorm of the
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Poi ni-Slope Form ? | can write the point-slope

form of the equation of a line.

™ You probably remember that if you know the slope and the y=intercept of a line, you can graph
the line. You can also graph a line if you know its slope and any point on the line.

™ Thus, to graph any linear function, we need the slope and any point on the line. 1t is also true
that if we have enough information to graph a line, then we have enough information fo find the
funetion defined by that line.

™ Thus, to find the function representing any line we need the slope and a point.




- ) . -y
Poi ni-Slope Form ? | can write the point-slope

form of the equation of a line.

™ Graph the line with the slope = 2 and containing the point (1, 3).

" Plot the point (1, 3) " Praw
Ny 2 2 the line
" Slope = R TTTT

" Count 2 unite downand 1 unit left
from (3 1) and plot another point.

" and/or

" Count 2 unite up and 1 unit right
from (3 1) and plot another point.




- ) . -y
Poi ni-Slope Form ? | can write the point-slope

form of the equation of a line.

™ Graph the line with the slope - —-% and containing the point (2, 4).

" Plot the point (2, 4) " Praw (-45)

A
Ay -1 1 the line ‘

£
-
r—
-'.

" Count | unit down and 2 units right
from (2, 4) and plot another point.

" and/or

" Count | unit up and 2 units left from
(-2, 4) and plot another point.

: :
= B 9 i
d ) i
&7 .
N
Al
-
=
.'/
da
l-‘{
» A
.
|" ‘
-
3 "j‘
o~
W v
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Poi ni-Slope Form ? | can write the point-slope

form of the equation of a line.

™ Graph the line with the slope = 0 and containing the point (4, -3).

A
" A line with slope of 0 is a horizontal line ; }
through the point (4 -3). 4

|

|




- £ . -y
Poi ni-Slope Form ? | can write the point-slope

form of the equation of a line.

"It you know the slope and any point on a line, you can write an equation of the line derived by
using the slope forwmula.

" Slope Formwla ™M= === = T
" Multiply both sides by denominator  mf(xz - x1) = vz - yi

" Point-Slope Form of Linear Equation yz-yi=mbcz-x1) = y-=yi=mlx-xi)

™ Note that the equation includes x and y representing all the points (x, y) on the line.




Point-Slope Form of the Equation of aline  ° [2nVritethepoint-slope

form of the equation of a line.

" Given the slope m and any point (x1, y1) on the line, the point-slope form is:

Y - vi=mx - xi)

y-coordinate x-coordinate
of given point of given point




o T 1can write the point-slope
Point 3'0[70 Form form of the equation of a line.




- ) . -y
Poi ni-Slope Form ? | can write the point-slope

form of the equation of a line.

" Write an equation in point-slope form for the line with slope 2 containing the point (3 4).
Y- vyi=mx-xi)

y-4=2x-23)




e s . P N . ey
Equation of a Line in Point-Slope Form % 1 can write the point-slope

form of the equation of a line.

" Write an equation in point-slope form for the line with slope 6 that
passes through the point (2, -9). Then solve the equation fory.

Y -y =mix - xy) Solving for y...
y—(-5)=6(x-2) Vo5 6x_12
y+5=6(x—2) y:6x_]7

The equation in point-slope form. The equation in slope-intercept form.




e s . P N . ey
Equation of a Line in Point-Slope Form % 1 can write the point-slope

form of the equation of a line.

™ Write an equation in point-slope form for the ™ Write an equation in point-slope form for the
line with slope -1 containing the point (3 1). line with slope -1 containing the point (-2, 4)

Y - vi=mx - x1) Y - vyi=mx - xi)

e e 6) Y-4=-1(x--2)

-1 ==(X -

Y y-4=-lx+2)

™ Write an equation in point-slope form for the line with slope % containing the point (-3 -6).

3 3

y-yi=mix-xi) y--6=7(x--3) y*+6=7x*3




e s . P N . ey
Equation of a Line in Point-Slope Form % 1 can write the point-slope

form of the equation of a line.

" Write an equation in point-slope form for the line with the given slope that contains the given
point.

1

A. slope = 5:(5']) 6. slope = —4:(0,3) c. slope=1;(-1,-4) 0 slope=0;(3,-4)
y—lzé(x—S) y-3=—4(x-0) y——4=1(x—-1) y——4=0(x-3)

y-3=—4x v+4=x+1 v+4=0




| can write and graph ”the slope—m’gerc
of the equa’non ofia line. | \\
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¥ lcanwrite and graph the

3'0[70“ Form slope-intercept form of the
equation of a line.

" You have learned one way you can graph the line defined by a linear function is to determine two
(three) points from the function, plot those points and draw the line that goes through those two
points (and the third point). To check our accuracy we plot that third point to ensure that point
also falls on the line.

" You also now know that given a point and slope you ¢an graph the point, use the slope to find
another point and draw the line. You can also find the equation in point-slope form.

" Another method of graphing a linear equation is to use the specific point containing the
y-intereept and using the slope of the line to determine additional points.




¥ lcanwrite and graph the

SIOPG‘IHTGY cept Form slope-intercept form of the
equation of a line.

™ Linear tunctions can also be expressed as linear equations of the form y = mx + b. When a linear
function is written in the form y = mx *+ b, the function is said o be in slope-intereept form
because m is the slope of the graph and b is the y=Intercept.

ymx+b

Remewmber that slope-intercept form is the equation solved for y in terms of x.




¥ lcanwrite and graph the
Slope-Intercept Form BGIIIA(IIN, slope-intercept form of the

equation of a line.

™ The slope-intercept form of the linear function is:

™ The point (x, f(x)) is on the line defined by f(x) = mx + b.




¥ lcanwrite and graph the

Form slope-intercept form of the
equation of a line.

The slope of a line does not contain x in the value!

The slope of the equation is m, NOT mx




¥ lcanwrite and graph the

Form slope-intercept form of the
equation of a line.

" Write the equation of the line in slope-intercept form.

slope =3 y-intercept = % slope = —% y-intercept = —
fx)=mx+b fx)=mx+b
P | L IV




Graphing y = mx + b Using the Slope (m) and the *© !canwriteand graph the

slope-intercept form of the
y-Intercept (b) equation of a line.

Graphingy =mx + b

™ 1. Beain by taking note of the sign of the slope. A positive slope indicates the line will rise to
the right. A negative slope indicates the line will fall to the right.

" 2. Plot the point containing the y-intercept on the y-axis. This is the point (0, b).

" 3. Obtain a second point using the slope, m. Write m as a fraction, and use % , starting at

the point containing the y-intereept, to plot this 2nd point.

™ Because we are using slope to find a second point, you can use the slope to find a third point
but it is not necessary as it provides no additional benefit.

™ 4. Use a straightedge to draw a line through the two points. Praw arrowheads at the ends of
the line to show that the line continuves indefinitely in both directions.

44/34




Graphing y = mx + b Using the Slope (m) and the ? 1can write and graph the

slope-intercept form of the
y-Intercept (b) equation of a line.

" 1. Begin by taking note of the sign of the slope. A positive slope indicates the line will rise o the
right. A negative slope indicates the line will fall to the right.

" 2. Plot the point containing the y-intercept
on the y-axis. This is the point (0, b).

" 8. Obtain a second point using the slope, m. Write m
as a fraction, and use % , starting at the point

containing the y-intercept, to plot this 2nd point.

|
|
" 4. Vraw the line, indicating that the line continues forever. .




Graphing y = mx + b Using Slope (m) and ? leanwrite and graph the

slope-intercept form of the
(h) equation of a line.

A neqative fraction can be written with the negative in the numerator,
denowminator, or as a negative fraction.

p_-p_ P

9 9 9

\ Any integer can be written as a fraction with 1 in the denominator.

2 2
=713




Graphing y = mx + b Using the Slope (m) and  1canwrite and graph the

_ slope-intercept form of the
the ) 4 Inter cepi (b) equation of a line.

" Graph the linear function: f(x)= z)\’ +1

9

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

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

Step 2 Using the slope, plot another point.

_3 _ &y

"=~ M

Step 3 Draw the line, indicating that the line continues forever.




¥ lcanwrite and graph the

Graphing Using the Slope and slope-intercept forw of the

equation of a line.

" Graph the linear function: £(x)= _é x—59

Step 1 We note the negative slope. The line will fall to the right.

Step 2 Plot the point containing the y-intercept on the y-axis.
The y-intercept is -9. We plot the point (0, -5).

Step $ Using the slope, plot another point.

e -2 =AY
17 3 AX

Step 4 Draw the line, indicating that the line continves forever.
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General (Standard) Form of the Equation of @ | can recognize and use the

Line general form of a linear equation.

™ Every line has an equation that can be written in the general (or standard) form
ax * by * ¢ = 0 where a, b, and ¢ are integers, a and b are not both zero.

ax+hy+tc=0




¢ |canrecognize and use the
general form of a linear equation.

Standard Form from Point-Slope

™ Write an equation in standard form for the line with slope _é that contains (-4, -5).

Step 1 Write the equation in point-slope form:  y—-9= —é(x ——4) y+5= —%(x +4)

Step 2 Write the equation in standard form.

y+39= —g(j)‘r) Distributive Property.

5
2 8
y+5——§x—§

5y +25=-2x-8  Multiply both sides by 5
2x+ 9y *33%:=0 Make one side 0




¢ |canrecognize and use the
general form of a linear equation.

Standard Form from Point-Slope

" Write an equation in standard form for the line containing the points (1, -3) and (6, -7)

Step 1 Find the slope Step $ Write the equation in standard forwm:

A 2-Y1_-3-7 _ 4
slope = = A_xy = YXz_—xL1 16 "5 V+3= —i(x—l) Distributive Property.

5
. o 4 4
Step 2 Write the equation in point-slope form: y+3= “5¥*5
4
y--3=-¢(x-1) 5y +15=—4x+4  Multiply both sides by 5
y 3:_1(;(_1) 4x +5y+11=0  Make one side 0




Standard Form from Point-Slope

™ Write an equation in standard form for the line containing the points (6, 3) and (0, -1)

Step 1 Find the slope Step $ Write the equation in standard forwm:
= w:A_y—M.—_g"l —4—2 —|—1:zx
slope= ™ ° 7y X2-X1 6-0 6 3 ' 3

3y+3=2x Multiply both sides by 3
Step 2 Write the equation in point-slope form: PlY Y

2 . 2x-3y-3%3=0 Make one side zero
3

p-1=2(-0)  y+1=




Finding the Slope and the y-Intercept from 2 |canrecognize and use the

Standard Form general form of a linear equation.

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

Rewrite the equation in slope intercept form by colving for y in termse of x.

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

2
y=—lx+2

2 The y-intercept is 2.




e
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o .
Intercepts D |can use intercepts to graph the

general form of a line’s equation.

" 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= and y=intercepte.

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.) y" ntercept
Intercept

The y=intercept is the y-coordinate of the k

point with x=coordinate 0, also where the 7

line crosses the x-axis. (Mofe that x = 0.)




Using Intercepts to Graphax +hy +¢ =0 ¥ 1can use intercepts to graph the

general form of a line’s equation.

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 = ) and solve for y. Plot the point containing the
y-intercept on the y-axis.

" 3. Praw a line through the points containing the intercepts. Praw arrowheads at
the ends of the line to show that the line continves indefinitely in both directions.




s Q) .
Using Intercepts to Graph a Linear Equation * ;332,,‘;‘”}ﬁc:,'}‘;f&ffg",?,fe"zsqggﬁ’{{g’ﬁ,

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

Step 1: Find the y-intercept. Step 2: Find the x-intercept.
Let % = 0 and solve fory. Let y = 0 and solve for x.
3x—-2y-6=0 3x-2y-6=0
3(0)-2y-6=0 3x-2(00-6=0
2y =6 3x =0
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).




. . . |canuseintercepts to graph the
Using Intercepts to Graph a Linear Equation ° goneral forw of  line's equation.

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

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

- N W B~ O,

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

PN -5 -4 -3 -2 -1 2345X
-1
-2




B g
Another Example D 1can use intercepts to graph the

general form of a line’s equation.

" Graph the linear function: 2y +4x=7

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

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 = v

-2 Ay
=

Step 3 Draw the line.




-
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TI-84

™ 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.

This will ensure the slope of your line looks as you would expect.

You can also set the window withy = 2/3x

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 < 10and

—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?




TI-84

" Graph theline 3x - 2y -9 =0

™ To use the T1-84 to graph a linear function, you need the equation in slope-intercept form.

: : _ .
3x-2y-5=0 These are important! These are important!

ase TR T
MV Bea - 8 000
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o ) .
Parallel Lines © 1 can find the equation for parallel

and perpendicular lines from data.

" By comparing slopes, you can determine if lines are parallel or perpendicular. You can also write
equations of lines that meet certain criteria.

Parallel Lines

1. If two non-vertical lines are parallel then they have the same slope.
2. If two distinet non-vertical lines have the same slope, then they are parallel.

3. Two distinct vertical lines, both with undefined slopes, are parallel.




o ) .
Parallel Lines © 1 can find the equation for parallel

and perpendicular lines from data.

™ Write an equation of the line passing through (-2, 3) and parallel to the line
whose equationisy = 3x + 1.

The slope of theliney = 3x + 1 is 3. A parallel line will also have slope of 2.

In point-slope form, the equation of the new line is
v-9=3%x-2)ory-9%:=3%x+2)

In slope-intercept form, the equation of the new line is

y=9%%+1]




o P B .
perpendlcular Lines © 1 can find the equation for parallel

and perpendicular lines from data.

Perpendicular Lines

1. If two non-vertical lines are perpendicular, then the product of their slopes is -1
(opposite reciprocal).

2. If the product of their slopes is =1, then the lines are perpendicular.

3. A horizontal line having zero slope is perpendicular to a vertical line having undefined slope.




@ - ) .
Perpendlcular Lines © 1 can find the equation for parallel

and perpendicular lines from data.

" Find the slope of any line that is perpendicular to the line whose equationis x + 3y - 12 = (.

First we must deterwine the slope of the line.

+ - =
x*+3y-12-0 The slope of any line perpendicular
Jy=-x+12 to the original line is 2.
Y=‘§'X"'4' —';—-03:,1
The slope of the

original line is %




Q ) .
Parallel and perpen dicular © 1can find the equation for parallel

and perpendicular lines from data.

" Parallel lines have equal slopes.

/[ mi=mz

™ Perpendicular lines have opposite reciprocal slopes.

_I_ mi*mz=-1




Interpolation, Extrapolation

" Interpolation is inding unknown data values within known values.

" Linear interpolation is inding a point between given points on a line.

" Extrapolation is finding unknown data values beyond known values.

" Linear extrapolation is finding a point outside given points on a line.




a o B .
Equidistant ? 1can find the equation for parallel

and perpendicular lines from data.

" Find a relationship between x and y such that (x, y) is equidistant (the same distance) from the
two points (2, -4) and (6, 2).

" 1f we were to plot those two points, what points would

be equidistant?
" The midpoint (4 -1) would satisfy the conditions, but is TN
it the only point?
<€ \ >
™ Every point on a line through the midpoint and AN
perpendicular to the segment joining (2, -4) and (6, 2) AN

would be equidistant from the endpoints.




a o B .
Equidistant ? 1can find the equation for parallel

and perpendicular lines from data.

" Find a relationship between x and y such that (x, y) is equidistant (the same distance) from the
two points (2, -4) and (6, 2).

™ The slope of the segment joining our original points is
m_ﬂ_Z——‘}_ﬁ_z
- AX B 6— 2 R 4' - 2 2 L
" The slope of the new relationship must then be 1, = 3 P
) < g
™ The new line must go through our midpoint (4, -1) AN
" So our line has slope —g and contains (4, -1) i
2 9
y—y,=mlx—x| V——‘=—§"‘—“ r="3""3
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| can calculate a line’s slope, write and graph the equation of a line
in general, slope-intercept, and point-slope form of the equation

ll’]'l'ercha"g eable Formg | can graph horizontal or vertical lines.

| can use intercepts to graph a linear equation.
| can model data with linear functions.

® We have learned three ways to write a linear equation.
¥ 1. Standard Form ax+thy+tc=0

% 2.Slope-Intercept Form Yy = X *+ b

® 3. Point-Slope Form Y-V ° mix - x1)

® We can change any of these forms of the linear equations to any other form of the linear equation.




| can calculate a line’s slope, write and graph the equation of a line

A 3umm ary of -l-he va rious in general, slope-intercept, and point-slope form of the equation

| can graph horizontal or vertical lines.

FOY ms Of Linear Eq uaﬁﬂns | can use intercepts to graph a linear equation.

| can model data with linear functions.

1. Point-Slope Form Y = vy = mx = xq)
2. Slope-Intercept Form y=mx+bh

3. Horizontal Line vy=b

4. Vertical Line X=a

5. General (Standard) Form ax+bhy+c=0(




| can calculate a line’s slope, write and graph the equation of a line
in general, slope-intercept, and point-slope form of the equation

poin‘l'-slope to 3'ope-lnte'cept | can graph horizontal or vertical lines.

| can use intercepts to graph a linear equation.
| can model data with linear functions.

" Write an equation in slope-intercept form for the line with slope 3 that contains (-1, 4).
" Step 1 Write the equation in point-slope form:
y-4=3-(-1]]
y-4:=3x+1)

" Step 2 Write the equation in slope-intercept form by solving for v.

y-4-° 3(Kx*\l) Distributive Property.

Y-4=%+3

V-4+4=%+3+4 Add4 toboth sides.
vy=5%+7




| can calculate a line’s slope, write and graph the equation of a line
in general, slope-intercept, and point-slope form of the equation

poin‘l'-slope to 3'ope-lnte'cept | can graph horizontal or vertical lines.

| can use intercepts to graph a linear equation.
| can model data with linear functions.

" Write an equation in slope-intercept form for the line with slope 1 that contains (3 1)

3
" Step 1 Write the equation in point-slope form:
1 ]
y__]:g(x—g) y-l-l:g(x—g)

" Step 2 Write the equation in slope-intercept form by solving for y.

y+1= g(x -3)  Distributive Property.

y+lzéx—l

Y= lx —2 Add -1 to both sides.

3




| can calculate a line’s slope, write and graph the equation of a line
in general, slope-intercept, and point-slope form of the equation

poin‘l'-slope to 3'ope-lnte'cept | can graph horizontal or vertical lines.

| can use intercepts to graph a linear equation.
| can model data with linear functions.

" Write an equation in slope-intereept form for the line with slope ~Z that contains (-4 -5)

V]
" Step 1 Write the equation in point-slope form:
y—=g(r-—4) y+F=—z(r+4)
" Step 2 Write the equation in slope-intercept form by solving for y.
20N
y+9= _3(*’ +4) Distributive Property.
2 8
y+5——§x—g
y = —gx %% Add -5 to both sides.

> 9




| can calculate a line’s slope, write and graph the equation of a line

Findi" g sl Ope“ FO rm in general, slope-intercept, and point-slope form of the equation

| can graph horizontal or vertical lines.

fr om 2 POinTs. | can use intercepts to graph a linear equation.

| can model data with linear functions.

™ There is another method for finding the slope-intercept form given two points.

" What do you think we do first?

" 1. Find the determined by the two given points. w = _A{&x) - %( - ],é : x:

" 2. Use the and either of the two given points to find the equation.




| can calculate a line’s slope, write and graph the equation of a line

Findi" g sl Ope“ FO rm in general, slope-intercept, and point-slope form of the equation

| can graph horizontal or vertical lines.

fr om 2 POinTs. | can use intercepts to graph a linear equation.

| can model data with linear functions.

" Write the equation of the line through the points (2, -2) and (4, 1).

_AY 1--3 4
X 4-2 2’

" Step 1 is to find the through those two points.
" Step 2: Choose one point touse. y=mx+b

" (4, 1) We know three values in the equation. We have an x value (4), a y value (1),
andslope (2. = 24)+p 128+ T=b

(2, -3) Or we know three values in the equation. We have an x value (2), a y value (-3),
and (2), -3=2(2)+h -3=4+b -T=b

" Qur equationis  flx)=2x+-7 orflx)=2x-7




| can calculate a line’s slope, write and graph the equation of a line

Findi" g sl Ope“ FO rm in general, slope-intercept, and point-slope form of the equation

| can graph horizontal or vertical lines.

fr om 2 POinTs. | can use intercepts to graph a linear equation.

| can model data with linear functions.
" Write the equation of the line through the points (0, 1) and (-2, 9).
_AY 9-1 8

AX 2-0 -2

" Step 1 is to find the slope through those two points.
” Step 2: Choose one point touse. y=mx+b

" Cowme on now! The y-intercept is 1.

"Qur equationis flx)=-4x+ 1




| can calculate a line’s slope, write and graph the equation of a line

Fi" di" g sl 0 p o= FO rm in general, slope-intercept, and point-slope form of the equation

| can graph horizontal or vertical lines.

fr om 2 POinTs. | can use intercepts to graph a linear equation.

| can model data with linear functions.

™ Write the equation of the line through the points (1, -3) and (6, -7).

_AY -3--1 4
AX 1-6 -5 5

" Step 1 is to find the slope through those two points.

" Step 2: Choose one point fouse. y=mx+b

"Choose(l,-3) -3=-=(l*b -3=-2+h - c °b

_ 24 11

"Or choose (6, 7) 7 =-cBl+b 7=-g*b - =b

. __4 4 11
"Ourequationis Y= " gX*+T e Ory=TeX -




| can calculate a line’s slope, write and graph the equation of a line

Standard Fo rm to 3'0"3“ in general, slope-intercept, and point-slope form of the equation

| can graph horizontal or vertical lines.

Inter cept Form | can use intercepts to graph a linear equation.

| can model data with linear functions.

" 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 terms of x.

3x+6y-12=0  Theslopeis —

2
6y=—3x+12 NOT _lx
6yl = — (-3x+ 12)
b 0 The y-intercept is 2.
1
y=—-X+2

2




Standard Form to Slope-Intercept Form

" Graph the linear function 2y + 4x = 7 using slope-intercept form.

Step 1 Write the equation in slope intercept form.
2y +4x=7

2y =-4x+7
Ligv = Ll 7
2 Y177 7

v: —2x-|- 7

Step 2 Plot the y-intercept on the y-axis. (0%

w

-2
1

=113

Step $ Using the slope, plot a second point. m
Step 4 Uraw the line.




