.Using Slopes and Intercepts

Warm Up
Find the slope of the line that passes
through each pair of points.

1. (3, 6) and (-1, 4)

2. (1, 2)and (6, 1)

NP NN U~ N

3. (4, 6) and (2, -1)

4. (-3, 0)and (-1, 1)
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.Using Slopes and Intercepts

VIOAUIe ©
Essential ? Standard
How can you show the MCCS8.F.4: Construct a
linear relationship function to model a linear
between two quantities? relationship between two

guantities. Determine the
rate of change and initial
value of the funcion
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.Using Slopes and Intercepts

You can graph a linear equation easily by
finding the x-intercept and the
y-intercept. The x-intercept of a line is
the value of x where the line crosses the
x-axis (where y = 0). The y-intercept of
a line is the value of y where the line
crosses the y-axis (where x = 0).
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Algebra 1 Graphing with the Slope Intercept Form NOTES Name
Using slope intercept form is one of the quickest and easiest ways to graph a linear equation.

We need to define:

x intercept is the point ( , ) where your line crosses_

y intercept is the point ( , ) where your line crosses

We are only going to focus on the y intercept in this lesson, but you'll need to know x intercept later.

Recall: Slope Intercept Form-

and are your variables.

__ =slope.

= y-coordinate of the y-intercept.

In this form only (y = mx +b) the of x is the slope and the is the y intercept.

y=2x4+3 y-—%x—i

slope

y intercept

4x -5y =0




@ using Slopes and Intercepts
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Graph the equation v =2x 4+ 4

Step 1 .,

Step 2 OO

Step 3 | »

l
Graph the equation V == 3 X

Step 1

Step 2 Mttty o i5

Step 3
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1

Graph the equation y = =2

2

Step 1

3

Graph the equation 4x -3y =9
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1) Example: A bottle of water is being emptied. In each of the graphs below, determine how much
water was in the bottle before it started to empty.

9

A) 8)

AN

2) Which letter above represents the bottle that is empting the fastest?

3) On the graph below, draw any graph of a bottle of water that starts with 6 liters of water
e G




4) Pick which graph below represents a bottle of water being emptied # of a liter at a tin

started with 8 liters

A) l\ B)
™,
\‘\
M
h N
Y
N
N
™
c) D)
‘L_‘\
Y
L P
N ey
\l\ l""ﬂ-._..

5)  Ingraph A) draw a line of o bottle of water that is being filled,

In graph B) draw aline of a bottle of water that is being emptied.

A) B)




.Using Slopes and Intercepts

Additional Example 1: Finding x-<intercepts and
y~<intercepts to Graph Linear Equations

Find the x-intercept and y-intercept of the line
4x — 3y = 12. Use the intercepts to graph the
equation.

Find the x-intercept (y = 0).

dx — 3y = 12
4x — 3(0) = 12
4x = 12

4x 12

4 4

X =3

The x-intercept is 3.
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.Using Slopes and Intercepts

Additional Example 1 Continued

Find the y-intercept (x = 0).

dx — 3y = 12
4(0) -3y =12
-3y =12
-3y _12

-3 -3

y =-4

The y-intercept is —4.
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.Using Slopes and Intercepts

Additional Example 1 Continued

The graph of 4x — 3y = 12
is the line that crosses the
x-axis at the point (3, 0)
and the y-axis at the point
(0, -4).
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The equation y = mx + bis called the slope-intercept form of the equation
of a line. In this form, it is easy to see the slope and the y-intercept. When the
equation of a line is in slope-intercept form, you can quickly graph the line.

EXAMPLE @ Using Slope-intercept Form to Graph a Line

Graph y = —2x + 5.

Step 1 Identify the slope and the y-intercept. gl
slope: m = == I
i
y-intercept: b =
2

Step2 The point that contains the y-intercept

is [U. ] Plot this point.

Step3 Use the slope to find a second point

on the line. Count down unit(s)

and right unit(s). Plot this point.

Step4 Draw a line connecting the two points.

TRY THIS!

Write an equation for the line with the given slope and y-intercept.

2a. slope: —4; y-intercept: 6 Zb. slope:%} y-intercept: —3

Graph each equation.
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is [U. ] Plot this point.

Step3 Use the slope to find a second point
on the line. Count down unit(s)

and right unit(s). Plot this point.

Step4 Draw a line connecting the two points.

TRY THIS!

Write an equation for the line with the given slope and y-intercept.

2a. slope: —4; y-intercept: 6

Graph each equation.

2c. y=%x+ 1

.
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2b. slope: g; y-intercept: —3

2d. y=—3x+4

=51
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Elizabeth can choose from several monthly cell phone plans. The cost
of each plan is a linear function of the number of minutes that are
included in the plan. Write an equation in slope-intercept form that
represents the function.

Minutes Included, x | 100 | 200 300 400 500
Cost of Plan (S), y 18 28 38 48 58

A Choose any two ordered pairs from the table to find the slope.
_ Hh—W — -

=%

m

‘B Use the equation y = mx + b and any point from the table.
Substitute values for y, m, and x into the equation and solve for b.

y=mx+bhb
= g + b Substitute for y, m, and x.

= +b Simplify on the right side.
- — Subtract the number that is added
to b from both sides.

= b
€ Use the slope and y-intercept values to write an equation in slope-intercept form.
y= x4+

3a. Use the equation to predict the cost of a cell phone plan thatincludes
175 minutes.

3b. What is the base price for any cell phone plan, regardless of how many
minutes are included?

3c. What If? Elizabeth'’s cell phone company changed the prices for each of their
‘plans. Write an equation in slope-intercept form that represents the function.

Minutes incuded,x | 100 | 200 | 300 | 400 | 500
CotofPlanly | 30 | 3 | 4 | 45 | s
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Write an equation in slope-intercept form that represents the function.

A Choose two points on the graph to find y
the slope. -
E 300
Y.— ¥ - = i . £
m=3z= X, i) i &
; i g 200
B Read the y-intercept from the graph. g
< 100
h= =1
A
€ Use your slope and y-intercept values to 0 1 35 4 E &
write an equation in slope-intercept form. Driving Time (hr)
REFLECT

4a. What does the value of the slope represent in this context?

4b. [s the slope positive or negative? What does the sign of the slope mean in this contexi?

dc. Describe the meaning of the y-intercept.

TRY THIS!

The graph shows the distance Norma
skateboarded over a period of time.

Aurdiuoy BUys|qnd 1nommH U e Bnoy &

4d. Write an equation in slope-intercept form that
represents the function.

64 {" /
| | | {5, 60)
48 fa ARy

km)



4b. Is the slope positive or negative? What does the sign of the slope mean in this context?

4¢. Describe the meaning of the y-intercept.

TRY THIS!

The graph shows the distance Norma
skateboarded over a period of time.

Aupdusay Bugsiqng 1Lnos e uigiin veyBnoy &

4d. Write an equation in slope-intercept form that e 17 _ _
represents the function. = 1] | | [ | {5, 60) |
= 48 (4, 48)
e ]
E 22 (3. 36)
de. Describe the meaning of the y-intercept. 8 16l 2y
{1, 12} |
X

Time (hr)

O
Module 9 216 Lesson 3
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The rate at which crickets chirp is a linear function of temperature. At 59 °F, they
chirp 76 times per minute, and at 65 °F, they chirp 100 times per minute. Write an
equation in slope-intercept form that represents the function.

A Identify the input and output variables in this relationship.

‘Output variable:

Input variable:

8 Write the information given in the problem as ordered pairs.
At 59 uF,ui&etschh‘p?Eﬁmﬁpermimlte:( ;i }
At 65 °F, crickets chirp 100 times per minute: [ ! )

€ Find the slope.
Jx N =

m=.i:‘xl'_ ' i

Use the equation y = mx + b and one of the ordered pairs.
Substitute values for y, m, and x into the equation and solve for b.

y=mx+b
= . +b Substitute for y, m, and x.
= +b Simplify on the right side.

Subtract the number that is added
to b from both sides.

= b

E Write an equation in slope-intercept form.

urt Publishing Company




o 1 .

D Use the equation y = mx + b and one of the ordered pairs.
Substitute values for y, m, and xinto the equation and solve for b.

yv=mx+b
= . +b Substitute for y, m, and x.
= + b Simplify on the right side.
= =5 Subtract the number that is added
to b from both sides.
= b

E Write an equation in slope-intercept form.

REFLECT

3a. Predict the number of chirps per minute when the temperature is 72 °F.

5b. Without graphing, tell whether the graph of this function rises or falls from left
to right. What does the sign of the slope mean in this context?

© Houghtan Mifflin Harcourt Publishing Company
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.Using Slopes and Intercepts

The form Ax + By = C, where
A, B, C are real numbers, is called the Standard
Form of a Linear Equation.
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.Using Slopes and Intercepts

Check It Out: Example 1

Find the x-intercept and y-intercept of the line
8x - 6y = 24. Use the intercepts to graph the
equation.

Find the x-intercept (y = 0).

8x — by = 24
8x —6(0) = 24
8x = 24
8x_24

8 8

X =3

The x-intercept is 3.
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.Using Slopes and Intercepts

Check It Out: Example 1 Continued

Find the y-intercept (x = 0).

8x — by = 24
8(0) -6y =24
-6y = 24

—6y _24

-6 -6

y = -4

The y-intercept is —4.
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.Using Slopes and Intercepts

Check It Out: Example 1 Continued

The graph of 8x — 6y = 24
is the line that crosses the
x-axis at the point (3, 0)
and the y-axis at the point
(0, -4).
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.Using Slopes and Intercepts

In an equation written in slope-intercept
form, y = mx + b, m is the slope and b is
the y-intercept.

y=mx+Db

|

Slope y-intercept
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.Using Slopes and Intercepts

Additional Example 2A: Using Slope-Intercept Form

to Find Slopes and yintercepts
Write each equation in slope-intercept form,

and then find the slope and y-intercept.

2x+y=3
2X +y =3
=2X =2X Subtract 2x from both sides.
y =3 -2x

Rewrite to match slope-intercept form.
y = =2x + 3 The equation is in slope-intercept form.

MC-ZL=3

The slope of the line 2x + y = 3 is -2, and
the y-intercept is 3.
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.Using Slopes and Intercepts

Additional Example 2B: Using Slope-Iintercept Form
to Find Slopes and yintercepts

S5y = 3x
S5y = 3x
=) =X Divide both sides by 5 to solve for y.

5
y =§x + 0 The equation is in slope-intercept
2 ‘ form.

The slope of the line 5y = 3x is %, and the

y-intercept is 0.
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.Using Slopes and Intercepts

Additional Example 2C: Using Slope-Iintercept Form

to Find Slopes and y-intercepts

4x + 3y =9

4x + 3y = 9

-4 x -4x Subtract 4x from both sides.
3y =9 - 4x

Rewrite to match slope-intercept form.

3y =-4x+ 9

%Z= %@% Divide both sides by 3.

y —-%x + 3 The equation is in slope-intercept form.

/ / The slope of the line 4x+ 3y = 9
m L% b=3 Is- g, and the y-intercept is 3.
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.Using Slopes and Intercepts

Check It Out: Example 2A

Write each equation in slope-intercept form,
and then find the slope and y-intercept.

4x +y =4
—-4x -4x Subtract 4x from both sides.

y =4 -4x
Rewrite to match slope-intercept form.

y = /—Ax + ? The equation is in slope-intercept form.
m=-4 b =4

The slope of the line 4x + y = 4 is -4, and

the y-intercept is 4.
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.Using Slopes and Intercepts

Check It Out: Example 2B

7y = 2Xx
7y = 2Xx
Z7Z %x Divide both sides by 7 to solve fory.
y = %x + 0 The eqguation is in slope-intercept form.
/1
m —7 b=20

The slope of the line 7y = 2x is %, and the

y-intercept is 0.
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.Using Slopes and Intercepts

Check It Out: Example 2C

5x+4y =8
5x + 4y = 8
-5x —-5x Subtract 5x from both sides.
4y = 8 — 5x
Rewrite to match slope-intercept form.
4y = 8 — 5x
4y_-5x,8
4 =74 t3
y =-zx + The equation is in slope-intercept form.

/ The slope of the line 5x + 4y = 8
m =-% b=2 s- Z, and the y-intercept is 2.

Divide both sides by 4.
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.Using Slopes and Intercepts

Additional Example 3: Entertainment Application

A video club charges $8 to join, and $1.25
for each DVD that is rented. The linear
equation y = 1.25x + 8 represents the
amount of money y spent after renting x
DVDs. Graph the equation by first
identifying the slope and y-intercept.

The equation is in slope-intercept

1.25x + 8 form.

A N
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.Using Slopes and Intercepts

Additional Example 3 Continued

Cost of DVDs
A

24 1

The slope of the line is n]
1.25, and the y-intercept 20+
is 8. The line crosses the :2:
y-axis at the point (0, 8) Q 144
and moves up 1.25 units 2]
for every 1 unit it moves 8

to the right.

6
44
2

0O 24 6 81012
Number of DVDs
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.Using Slopes and Intercepts

Check It Out: Example 3

A salesperson receives a weekly salary of
$500 plus a commission of 5% for each
sale. Total weekly pay is given by the
equation y = 0.05x + 500. Graph the
equation using the slope and y-intercept.

y = 0.05x + 500 The equation is in
lope-intercept form.
/ .
m =0.05 \b = 500
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.Using Slopes and Intercepts

Check It Out: Example 3 Continued

Weekly Salary

ty
The slope of the line is
0.05, and the y-intercept 2000
is 500. The line crosses & >
the y-axis at the point & °° e
(0, 500) and moves up % 1000 =
0.05 units for every 1 unit o
it moves to the right. 5004~
X
5000 10,000 15,000 ]
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.Using Slopes and Intercepts

Additional Example 4: Writing Slope-Iintercept Form

Write the equation of the line that passes through
(3, -4) and (-1, 4) in slope-intercept form.

Find the slope

y2 — — 8 _ .
X7 = X1 _1 (_ ﬂ=—4— -2 The slope is -2.

Substitute either point and the slope into the slope-
intercept form.

y=mx+Db
4 = -2(-1) + bSubstitute -1 for x, 4 for y, and -2
for m.

4=2+b Simplify.
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.Using Slopes and Intercepts

Additional Example 4 Continued

Solve for b.

4=2+0b

-2 -2 Subtract 2 from both sides.
2=0>

Write the equation of the line, using -2 for m and
2 for b.

y =-2x+ 2
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.Using Slopes and Intercepts

Check It Out: Example 4

Write the equation of the line that passes through
(1, 2) and (2, 6) in slope-intercept form.

Find the slope.

Y2 = ¥1 — 4 _ .
X = X1 %=T—4 The slope is 4.

Substitute either point and the slope into the slope-
intercept form.

y=mx+Db
2 =4(1) + b Substitute 1 for x, 2 for y, and
4 for m.

2=4+b Simplify.
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.Using Slopes and Intercepts

Check It Out: Example 4 Continued

Solve for b.

2=4+0b

-4 -4 Subtract 4 from both sides.
-2=05>

Write the equation of the line, using 4 for m and
-2 for b.

y =4x - 2

@ HOLT McDOUGAL, All Rights Reserved



.Using Slopes and Intercepts

Lesson Quizzes

Standard Lesson Quiz

Lesson Quiz for Student Response Systems
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.Using Slopes and Intercepts

Lesson Quiz

Write each equation in slope-intercept form,
and then find the slope and y-intercept.

1.2y—6x=—10 y=3x—5;m=3;b=—5
2. -5y -15x=30y=-3x-6,m=-3;, b= -6

Write the equation of the line that passes
through each pair of points in slope-
intercept form.

3.(0,2)and (4, -1) y = _%X 42

4. (-2, 2) and (4, -4) y = —-x
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.Using Slopes and Intercepts

Lesson Quiz for Student Response Systems

1. Identify the slope-intercept form of the equation
3y - 9x = -12, and then find the slope and y-
intercept.

A.y=3x+4, m=3,b=-4

B.y=3x+4, m=3,b=4
@y=3x—4;m=3,b=—4

D.y=3x-4,m=3,b=4
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.Using Slopes and Intercepts

Lesson Quiz for Student Response Systems

2. Identify the slope-intercept form of the equation
-3y - 15x = 45, and then find the slope and y-
intercept.

y=—5x—15;m=—5,b=—15
B.y=5x-15: m=5,b = -15
C.y=-5x-15; m=-5,b =15

D.y=5x-15 m=-5,b =15
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.Using Slopes and Intercepts

Lesson Quiz for Student Response Systems

3. Identify the equation of the line that passes
through the pair of points (-1, 4) and (2, —-8) in
slope-intercept form.

A.y =4x
(B)y = —4x
C.y=4x+ 2
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