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Graphing Linear Equations

2.4

ih'Standard'Form

H«J =) v ; .J \ <L ! .J
_EiS,S Jﬂﬂ@l,' \AL@J"J”IJ@EIJ How can you describe the graph of the
STATE equation ax + by = ¢?
STANDARDS
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WEYSERN ©®  ACTIVITY: Using aTable to Plot Points

Work with a partner. You sold a total of
$16 worth of tickets to a school concert. KRETE3 | CEN AOMISSION  MUSIC EKAR783 ‘
You lost track of how many of each type $ ComATTY CoNCERT 95RES

‘ I
]
of ticket you sold. m AODULTS. 4,88 !

I

|
)
i sx| CHILDREM $288 [ 1
% ham it i \
JO6FEXS | FRI UL 10 2012 200PH f] 124 ‘
e | S
$4  Number of $2 Number of

Adult Adult Tickets Child ~ Child Tickets $16
a. Letxrepresent the number of adult tickets.

Let y represent the number of child tickets.

Write an equation that relates x and y.

b. Copy and complete the table showing the different combinations of
tickets you might have sold.

Number of Adult Tickets, x

Number of Child Tickets, y

c. Plot the points from the Vi
table. Describe the pattern
formed by the points.

d. Ifyouremember how many
adult tickets you sold, can
you determine how many 6
child tickets you sold?
Explain your reasoning.
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Work with a partner. You sold a
total of $16 worth of cheese. You

forgot how many pounds of each > f v * — *
type of cheese you sold. I R

CHEESE FOR SALE

Swiss: $4/lb Cheddar: $2/Ib

$4  Poundsof _  $2  Poundsof

Ib Swiss b Cheddar =

a. Letxrepresent the number of pounds of Swiss cheese.
Let y represent the number of pounds of Cheddar cheese.
Write an equation that relates x and y.

b. Write the equation in slope-intercept form. Then graph
the equation.

y
9

8

~What Is Your Answer?

3. INYOUR OWN WORDS How can you describe the graph of the
equation ax + by = c?

4. Activities 1 and 2 show two different methods for graphing ax + by = c.
Describe the two methods. Which method do you prefer? Explain.

5. Write a real-life problem that is similar to those shown in Activities 1 and 2.
N

Use what you learned about graphing linear equations in standard
form to complete Exercises 3 and 4 on page 72.
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standard form, p. 70

F(ey Vocabulary ‘\Jj G‘Q KeY/ Idie)@

Standard Form of a Linear Equation

S

The standard form of a linear equation is

ax+by=c

Any linear equation can where a and b are not both zero.
be written in standard

form.

EXAMPLE @ __Graphing a Linear Equation in Standard Form

Graph —2x + 3y = —6.

Step 1: Write the equation in slope-intercept form.
—-2x+3y=-6 Write the equation.
3y=2x—6 Add 2x to each side.

y= %x -2 Divide each side by 3.

Step 2: Use the slope and y-intercept to graph the equation.
V= %x +(—=2)
)

y

2

1 7 | Use the slope to plot
2 another point, (3, 0).

[The y-intercept is }/ //‘1—\3 ?

—2. So, plot (0, —2). o S |
"“f—z)( +3y=—6] Draw a line
EEEER through the points.

X

Iy
=

N
M
|

@ On Your Own
) Graph the linear equation.

, d )
© Exercises 5-10 ° 1. x+y=-2 2. —Ex +2y=6

3. —§x+y=0 4, 2x+y=5
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SEVLI A8 Graphing a Linear Equation in Standard Form
Graph x + 3y = —3 using intercepts.
Step 1: To find the x-intercept, To find the y-intercept,
substitute 0 for y. substitute 0 for x.
x+3y=-3 x+3y=-3
x+30)=-3 0+3y=-3
x=-3 y=-1
Step 2: Graph the equation.
x+3y = —3)21” (The y-intercept is
—] — C1' So, plot (0, —1).
~Z_ (-3, 0)
The x-intercept is et [ 23 4x
—3. So, plot (—3, 0). 0, -] T~
. N
-
:—5 Draw a line
|—6 through the points.
EXAMPLE @ Real-Life Application
o 1 . ll You have $6 to spend on apples and bananas. (a) Graph the equation
- ;;f;jusn d - 505*;5; d 1.5x + 0.6y = 6, where x is the number of pounds of apples and y is the

number of pounds of bananas. (b) Interpret the intercepts.

a. Find the intercepts and graph the equation.

x-intercept y-intercept
1.5x + 0.6y =6 1.5x+ 0.6y=6
1.5x + 0.6(0) =6 1.5(0) + 0.6y =6
V] | - -
i l
~87N{ 1.5x + 0.6y = 5} b. The x-intercept shows that you can buy 4 pounds of apples
NN . : :
NA if you don’t buy any bananas. The y-intercept shows that you
- 4 ] ).
, N can buy 10 pounds of bananas if you don’t buy any apples.
. (4, 0)
123435 6x

@ On Your Own

ro Graph the linear equation using intercepts.

d
© Exercises 16-18° 5. 2x—y=38 6. x+3y=6

7. WHAT IF? In Example 3, you buy y pounds of oranges
instead of bananas. Oranges cost $1.20 per pound. Graph
the equation 1.5x + 1.2y = 6. Interpret the intercepts.
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@/ Vocabulary and Concept Check

1. VOCABULARY Is the equation y = —2x + 5 in standard form? ;’ )
Explain. 4
2. REASONING Does the graph represent a linear equation? 2 /
Explain. 1
\_ %1 23 4 5%

Practice and Problem Solving

Define two variables for the verbal model. Write an equation in slope-intercept form
that relates the variables. Graph the equation.

$2.00 Pounds of N $1.50 Pounds of

pound peaches pound apples $15
4 16 miles ~ Hours 2miles =~ Hours _ 32
' hour biked hour walked miles
Write the linear equation in slope-intercept form.
@ 5. 2x+y=17 6. 5x—y=i 7. —%x+y=10
Graph the linear equation.
8. —18x+9y="72 9. 16x — 4y =2 10. ix+%y=1
Use the graph to find the x- and y-intercepts.
11. 7 12. [} Ry 13. RY
o —5—4 -2-1 1 x —-4-3-2-1 1 2x
n NEB B
- > NN < >
“6-5-4-3-2-1 | x N\ y
N | |
—24— ) =5
l l l
14. ERROR ANALYSIS Describe and correct the error
] . . —2x+ 3y =12
in finding the x-intercept.
—2(0) + 5y
15. BRACELET A charm bracelet costs $65, plus $25 =Nz _ﬁ_{.--‘
for each charm. z""[? y=4 ﬁrzt-

a. Write an equation in standard form that
represents the total cost of the bracelet.

b. How much does the bracelet shown cost?

. . . L (g
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Graph the linear equation using intercepts.

@ 16. 3x—4y=-12 17. 2x+y=28 18. %x—%yz—g

19. SHOPPING The amount of money you spend on x CDs and y DVDs is given by
the equation 14x + 18y = 126. Find the intercepts and graph the equation.

20. SCUBA Five friends go scuba diving off Key Largo.
They rent a boat for x days and scuba gear for y days.
The total spent is $1000.
a. Write an equation in standard form that
represents the situation.

b. Graph the equation and interpret the intercepts.

21. WAGES You work at a restaurant as a host and a server.
You earn $9.45 for each hour you work as a host and Rayhiaiins Ord%ﬁ: -
$7.65 for each hour you work as a server. # of hours worked as

. P S S R v errce host:
a. Write an equation in standard form that models # of hours workedoz:s X
your earnings. server: y
. Earnings for this pay
b. Graphtheequation. ~ "T" period: $160.65
A oo )

22. REASONING Does the graph of every
linear equation have an x-intercept?
Explain your reasoning. Include an example.

23. 1%‘:::8%[9 For a house call, a veterinarian charges
$70, plus $40 an hour.

a. Write an equation that represents the total fee y
charged by the veterinarian for a visit lasting x hours.

b. Find the x-intercept. Will this point appear on the
graph of the equation? Explain your reasoning.

c. Graph the equation.

- . o
fair Game Review what you learned in previous grades & lessons
Copy and complete the table of values. | SKILLS REVIEW HANDBOOK

24. | 20110 | 1| 2| 25 |x 21101 2

2x+ 5 -5 — 3x

26. MULTIPLE CHOICE Which value of x makes the equation 4x — 12 = 3x — 9 true?
SECTION 1.3

® -1 ® 0 © 1 @ 3

N
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