Graphing and
Writing Linear
Equations

Graphing Linear Equations

r
SlOpe of a Line Chapter Learning Target:

Understand graphing linear equations.

Graphing Proportional Chapter Success Criteria:
Relationships I can identify key features of a graph.

| can explain the meaning of different

Graphing Linear Equations forms of linear equations.

. B | can interpret the slope and intercepts
in Slope-Intercept Form of a line.

B | can create graphs of linear equations.

Graphing Linear Equations
in Standard Form

Writing Equations in Slope-Intercept Form
Writing Equations in Point-Slope Form
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STEAM Video: "Hurricane.! “
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Wind Speed

Distance from eye
(miles)

Hurricane!

A hurricane is a storm with violent winds. How can you
prepare your home for a hurricane?

Watch the STEAM Video “Hurricane!” Then answer the
following questions.

1. Robert says that the closer you are to the eye of a
hurricane, the stronger the winds become. The wind
speed on an island is 50 miles per hour when the eye
of a hurricane is 140 miles away.

Describe the wind speed on the island when the eye
of the hurricane is 100 miles away.

Describe the distance of the island from the eye of
the hurricane when the wind speed on the island is
25 miles per hour.

Sketch a line that could represent the wind speed
y (in miles per hour) on the island when the eye of
the hurricane is x miles away from the island.

A storm dissipates as it travels over land. What does
this mean?

Anatomy of a Hurricane

After completing this chapter, you will be able to use the
concepts you learned to answer the questions in the STEAM
Video Performance Task. You will be given information about
the atmospheric pressure inside a hurricane.

Time, x Atmospheric Pressure, y
(hours) (millibars)

18 1008

36 999

84 975

You will be asked to use a model to find the strength
of a hurricane after x hours of monitoring. Why is

it helpful to predict how strong the winds of a
hurricane will become?




1. Work with a partner.

1
a. Use the equation y = =x + 1 to complete .
d Y 2 P Solutions

the table. (Choose any two x-values and
find the y-values.)

. Write the two ordered pairs given by the table.

These are called solutions of the equation.

. PRECISION Plot the two solutions.

Draw a line exactly through the points.

. Find a different point on the line.

Check that this point is a solution

. 1
of the equation y = P + 1. ~5-4-3-2

2
. LOGIC Do you think it is true that any

2

o)

point on the line is a solution of the 4

5

|
I
i
i
I

equation y = %x + 1? Explain.

. Choose five additional x-values for the table below. (Choose both positive
and negative x-values.) Plot the five corresponding solutions. Does each
point lie on the line?

Solutions

X

1
y—ix+1

. LOGIC Do you think it is true that any solution of the equation y = %x +1
is a point on the line? Explain.

. Why do you thinky = ax + bis called a linear equation?

The following vocabulary terms are defined in this chapter. Think about
what each term might mean and record your thoughts.

linear equation slope y-intercept

solution of a linear equation x-intercept




13.7 Graphing Linear Equa\l?ié’é;

Learning Target: Graph linear equations.

Success Criteria: e | can create a table of values and write ordered pairs given a linear equation.
e | can plot ordered pairs to create a graph of a linear equation.
e | can use a graph of a linear equation to solve a real-life problem.
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) TN Creating Graphs

Work with a partner. It starts snowing at midnight in Town A and Town B.
The snow falls at a rate of 1.5 inches per hour.

a. InTown A, there is no snow on the ground at midnight. How deep
is the snow at each hour between midnight and 6 A.M.? Make a
graph that represents this situation.

Snow depth (inches)

Time (hours)

b. Repeat part (a) for Town B, which has 4 inches of snow on the
ground at midnight.

c. The equations below
represent the depth y
(in inches) of snow x hours
after midnight in Town C

Math Practice and Town D. Graph
each equation.

Use a Graph

How can you use each Town C TownD

graph to find the rate y=2x+3 y=8

of snowfall? the depth

of the snow when it d. Use your graphs to compare
| Degins to fall? ) the snowfall in each town.
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Key Vocabulary {5) Key Idea

linear equation, p. 556

solution of a linear Li .
. inear Equations
equation, p. 556 q
Alinear equation is an equation whose graph is a line. The points on the

line are solutions of the equation.

You can use a graph to show the solutions of a linear equation. The graph

below represents the equation y = x + 1.
Remember /
An ordered pair X y Ga y) 51 o5
(x, y) is used to locate 1 0 (—1,0) 2 !
a point in a coordinate ' cr o Ao
plane. 0 1 (0,1) o x ﬁﬁfz ol 1 2 3%
2 3 (2,3) \y 2
K

\

m Graphing a Linear Equation ~N

Graphy = —2x + 1.

Step 1: Make a table of values.

X y=—-2x+1 y (x, y)
-1 |y=-2(-1)+1 3 (—1,3)
0 y=-2(0)+1 1 (0,1)
2 y=-2(2)+1 -3 (2, —3)
Step 2: Plot the ordered pairs. | ] y

1
— (0, 1)
Step 3: Draw a line through the points. F %x T 1h

-3 -2 o 2 3 ﬁl X
L |
I 1\e-3
|3 2
| |
Tr y It Graph the linear equation.
1. y=3x 2. y=—-2x—1 3.y=—%x+2

J
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Key ldea

The graph of x = a is a vertical

line passing through (a, 0).

X=a

(a, 0)

oint that s @ . . | |
ﬁ;’:&ﬁ /S bmes Graphing Horizontal and Vertical Lines
S
i £ b.These
coord_\nate : horizonta Ihe graph of y — bis s horizonal
?‘ntie:foug B line passing through (0, b).
ine _ _
can use similar reasort\\r;g y
to understan why th \ .
_ aisaverticd y '
aph of X : _
line through (a, 0)- O
X

\

a. Graphy= -3.

The graph of y = —3isa
horizontal line passing through
(0, —3). Draw a horizontal line

through this point.
S I
-3-2 o] 1 2 3x
ey
=

Tr y It Graph the linear equation.

4. y=3 5. y=-15

b.

e

m Graphing a Horizontal Line and a Vertical Line TN

Graphx = 2,

The graph of x = 2 is a vertical
line passing through (2, 0).
Draw a vertical line through

this point.
y 3
2
! 2,0)
Z2 Jo| 1 \>§ 4 x
=2 —
| X 2
1
x=—4 7. x=-
2

Solve each exercise. Then rate your understanding of the success criteria

in your journal.

GRAPHING A LINEAR EQUATION Graph the linear equation.

8. y=—x+1

10. x=25

-y =

9. y=08x—2

wnN

12. WHICH ONE DOESN'T BELONG? Which equation does not belong
with the other three? Explain your reasoning.

y=x—2 4x+3=y

y=x2+6

x+t5=y

Self-Assessment for c oncepts & 5/(///5—\

Section 13.1

Graphing Linear Equations
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3\ [JI3N Modeling Real Life

A tropical storm becomes a

The wind speed y (in miles per hour) of a tropical storm is
y = 2x + 66, where x is the number of hours after the storm
enters the Gulf of Mexico. When does the storm become a
hurricane?

Use a graph to find the time it takes for the storm to become a
hurricane. Make a table of values. Plot the ordered pairs and

hurricane when wind speeds draw a line through the points.
are at least 74 miles per hour.

Another Method Use
the equation y = 2x + 66
to find x when y = 74.
74 = 2x + 66
8 =2x

4=x\/

y = 2x + 66
X y = 2x + 66 y (x, y) 76‘y ]

0 | y=2(0)+66 | 66 | (0,66) 72

1 | y=20)+66 | 68 | (1,68) N

2 | y=2(2)+66 | 70 | (2, 70)

64
3 | y=23)+66 | 72 | (3,72)

>

12345 6x

From the graph, you can see that y = 74 when x = 4.

So, the storm becomes a hurricane 4 hours after it enters the
Gulf of Mexico.

J

Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

13. A game show contestant earns y dollars for completing a puzzle
in x minutes. This situation is represented by the equation
y = —250x + 5000. How long did a contestant who earned $500
take to complete the puzzle? Justify your answer.

14. The total cost y (in dollars) to join a cheerleading team and attend
X competitions is represented by the equation y = 10x + 50.
a. Graph the linear equation.
b. You have $75 to spend. How many competitions can you attend?

15. The seating capacity y for a banquet hall is represented by y = 8x + 56,
where x is the number of extra tables you need. How many extra tables
do you need to double the original seating capacity?

J
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1 3 - 1 P ra Ct I ce @ Go to BigldeasMath.com to geD
” HELP with solving the exercises.

> Review & Refresh

Tell whether the triangles are similar. Explain.

Describe the translation of the point to its image.

3. (1,-49)—(3,0) 4. (6,4)—(—4, —6) 5 (4,—2)—(—9,3)

B> Concepts, Skills, & Problem Solving

CREATING GRAPHS Make a graph of the situation. (See Exploration 1, p. 555.)

6. The equation y = —2x + 8 represents the amount y (in fluid ounces) of
dish detergent in a bottle after x days of use.

7. The equation y = 15x + 20 represents the cost y (in dollars) of a gym
membership after x months.

@ PRECISION Copy and complete the table with two solutions. Plot the ordered
pairs and draw the graph of the linear equation. Use the graph to find a third solution
of the equation.

8. 9.
X X

y=3x-1 =%x+2

GRAPHING A LINEAR EQUATION Graph the linear equation.

10. y=—-5x 1. y=9x 12. y=5 13. x=-6
14. y=x—-3 15. y= —7x—1 16.y=—§+4 17. y=0.75x— 0.5
2 1
18. y="3 19. y=6.75 20. x=-0.5 21. x=
22. YOU BE THE TEACHER Your friend graphs the equation y = 4.
Is your friend correct? Explain your reasoning. R | ]
34— y=4

23. MODELING REAL LIFE The equation y = 20 represents the
cost y (in dollars) for sending x text messages in a month. 1
Graph the linear equation. What does the graph tell you
about your texting plan?

Section 13.1 Graphing Linear Equations 559



MODELING REAL LIFE The equation y = 2x + 3 represents
the cost y (in dollars) of mailing a package that weighs
X pounds.

a. Use a graph to estimate how much it costs to mail
the package.

b. Use the equation to find exactly how much it costs
to mail the package.

SOLVING A LINEAR EQUATION Solve for y. Then graph the linear equation.
25. y—3x=1 26. 5x+2y=4

27. —%y+4x=3 28. x+0.5y=1.5

29. MODELING REAL LIFE The depth y (in inches) of a lake after
x years is represented by the equation y = 0.2x + 42. How
much does the depth of the lake increase in four years? Use
a graph to justify your answer.

30. MODELING REAL LIFE The amount y (in dollars) of money in your savings
account after x months is represented by the equation y = 12.5x + 100.

a. Graph the linear equation.

b. How many months will it take you to save a total of $237.50?

31. (@D PROBLEM SOLVING The radius y (in millimeters)
of a chemical spill after x days is represented by the
equation y = 6x + 50.

a. Graph the linear equation.

b. The leak is noticed after two weeks. What is the area
of the leak when it is noticed? Justify your answer.

32. GEOMETRY The sum S of the interior angle measures of a polygon with n sides
isS=(n—2)-180°

a. Plot four points (n, S) that satisfy the equation. Is the equation a linear
equation? Explain your reasoning.

b. Does the value n = 3.5 make sense in the context of the problem? Explain
your reasoning.

33. LI DEEPER! One second of video on your cell phone uses the same amount
of memory as two pictures. Your cell phone can store 2500 pictures.

a. Create a graph that represents the number y of pictures your cell phone
can store when you take x seconds of video.

b. How many pictures can your cell phone store in addition to a video that
is one minute and thirty seconds long?

560 Chapter 13 Graphing and Writing Linear Equations



1 3_2 Slope offa| ne
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Learning Target: Find and interpret the slope of a line.

Success Criteria: e | can explain the meaning of slope.

e | can find the slope of a line.

e | can interpret the slope of a line in a real-life problem.

“ /
y

EXPLORATION 1 Measuring the Steepness of a Line

Work with a partner. Draw any nonvertical line in a coordinate plane.

a. Develop a way to measure the steepness of the line. Compare your
method with other pairs.

b. Draw a line that is parallel to your line. What can you determine about
the steepness of each line? Explain your reasoning.

ST WAN  Using Right Triangles

Work with a partner. Use the figure shown.

Ny
11 vl
r10
9 //
—8
-7 //
6
5 //
B(6, 4)

—4
3 //
L, AB2) ]
HED (6,2
A || .

} ? :? 4‘1 § § ? § 5? 1‘0 1‘1 1‘2 1‘3 lfl 1‘5 1‘6x

a. AABCis aright triangle formed by drawing a horizontal line segment

. from point A and a vertical line segment from point B. Use this method
Math Practice to draw another right triangle, A DEF, with its longest side on the line.
Construct
Arguments b. What can you conclude about the two triangles in part (a)? Justify your
Do your answers conclusion. Compare your results with other pairs.
to parts (b) and (c)
change when you BC
draw ADEF ina c. Based on your conclusions in part (b), what is true about — and the
different location in ) . ] ) AC
part (a)? Explain. corresponding measure in A DEF? Explain your reasoning. What do

these values tell you about the line?
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Key Vocabulary {5) Key ldea

slope, p. 562
rise, p. 562 Slope
run, p. 562 o . . .
The slope m of a line is the value of the ratio of the change in y (the rise)
to the change in x (the run) between any two points, (x;, y,) and (x,, y,),
on the line. The slope of a line is a measure of the steepness of the line.
‘ y
= Hse (2 ¥5)
run
Reading change in y Rise =y, — y,
in the slobe formuls =) * changeinx O, 1)
n the slope formula, R x5 )
X, is read as “x sub _2Th « 2 >
one,” and y, is read X, — X, 0 x
as "y sub two.” The
numbers 1 and 2 in Lines with positive slopes rise from left to right.
x, and y, are called
subscripts. Lines with negative slopes fall from left to right.

\

m Finding Slopes of Lines ~N

Describe the slope of each line. Then find each slope.
a. 5 y l / b. . \y
(3, 4) \
4 2
ol 2.(1,1)
A G -3 [
/// 5 —a-3-2-1 \ | 2 3 4%
/ LN -2)
—4-3/1-1 1 2 | 4x \
(=3, -6 1B -1 MR
4 \ ‘—4
—3 5
‘ A l (
4 Q The line rises from left to The line falls from left to right.
hods in parts (@ right. So, the slope is positive. So, the slope is negative. Use the
The rkr)\ethow that you can Use the graph to find the coordinates (x;, y;) = (=1, 1) and
an{('in(d)ttie slope of a line rise and the run of the line. (x,, ¥,) = (1, —2) to find the slope.
i
by using the graph or by = 1ise 2N
using @ formula. run X, =X
_° - 21
6 1-(-1)
- 3
= , O ——
2
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Tr y [t Find the slope of the line.
1. y 2. by

- N W

(=2,3)

»—leusm

e -
1o

%
m Finding Slopes of Horizontal and Vertical Lines T\

Find the slope of each line.
a. 61 y b. T, [y |
< > (4, 6)
(=1,5) (6, 5) s
—4
3 Ll
2 1. @,2)
! —1
—2-1 §y 123 456%x TV 1234 5x
Vo™ N Yo™ N
m= m=
Q X, ™% Xy ™0
5—-5 6—2
The slope of every - b=z
horizontal line 1S o_Th(\a 6—(-1) 4-4
rtica
slope of every V€ 0 4
\":ne is undefined. = or0 o X
The slope is 0. Division by zero is undefined.
So, the slope is undefined.
Tr y [t Find the slope of the line through the given points.
3. (17 _2), (7I _2) 4. (_3r _3)1 (_37 _5) )
)—
Summary
Slope
Positive Slope Negative Slope Slope of 0 Undefined Slope
y/, \ y y v A
. AN
/ 0] x (0] \\x o X (0] X
y

The line rises The line falls The line is The line is
from left to right. from left to right. horizontal. vertical.
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y
Parallel Lines and Slope y= %X +34
v

Lines in the same plane that do not 2

intersect are parallel lines. Nonvertical ! 7

parallel lines have the same slope. -3-2-1 {2 3x

1
All vertical lines are parallel. 1*2’ y=3x-1
\_
m Identifying Parallel Lines ~N
Which lines are parallel? How do you know?
Find the slope of each line.
Blue Line Red Line Green Line { v
3 }
Vo ™) Vo ™) Vo ™0 2 (1,3 /
m=2_ m=""— m=—— -3.2° ]/ 4, 1)
x2 xl x2 xl x2 xl / 1 1 1 l
_ —2-2 _-2-3 _ 31 Y —T—% /T T 3//T x
—4—(-3) 0-1 3-4 (=4, —2) [0, =2) |3, ~3)
:_4,01‘4 :__5’01‘5 :__4,01-4 ; ‘ ‘ “‘ ‘ ‘ ‘ ‘

-1 -1 -1

2 3x

(11 71)

564 Chapter 13

Key ldea

The slopes of the blue and green lines are 4. The slope of the red line is 5.

The blue and green lines have the same slope, so they are parallel.

Try It

5. WHAT IF? The blue line passes through (—4, —3) and (—3, 2).

Are any of the lines parallel? Explain.

J

Self-Assessment for c oncepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria

in your journal.

6. VOCABULARY What does it mean for a line to have a slope of 4?

FINDING THE SLOPE OF A LINE Find the slope of the line through the

given points.

7. (1,-1),(6,2)

8. (2,-3),(5 -3)

9. FINDING SLOPE Are the lines parallel? Explain your reasoning.

J
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m Modeling Real Life ~

The table shows the distance y (in miles) of a space probe from a comet
x minutes after it begins its approach. The points in the table lie on a line.
Find and interpret the slope of the line.

X 1 4 7 10

y 8 6 4 2

Choose any two points from the table and use the slope formula.

Use the points (x,, y;) = (1, 8) and (x,, y,) = (4, 6).

Y™
m =
Xy ™ X
© ESA/Rosetta/MPS for OSIRIS TeamMPS/
UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA 6—8 Check
a1 1Y
N 3
_ -8 .
= ?, or _g 77,(1’ 8) \\ - 3
-6
s (4, 6) N —2
2 3
i —— ~4
The slope is x So, the B 7. ) |2
distance between the probe L,
and the comet decreases L1 (‘1 0,2)
2 miles every 3 minutes, or —
123 456789 10x

2 . .
3 mile every minute.

V —

=] Self-Assessment for Problem Solving

Solve each exercise. Then rate your understanding of the success criteria

X y in your journal.

1 0.5 10. The table shows the lengths y (in inches) of your hair x months after your
2 1 last haircut. The points in the table lie on a line. Find and interpret the

3 15 slope of the line. After how many months is your hair 4 inches long?

4 2

11. A customer pays an initial fee and a daily fee to rent a snowmobile.
The total payment for 3 days is 92 dollars. The total payment for 5 days
is 120 dollars. What is the daily fee? Justify your answer.

12. Youin-line skate from an elevation of 720 feet to an elevation of
750 feet in 30 minutes. Your friend in-line skates from an elevation
of 600 feet to an elevation of 690 feet in one hour. Compare your
rates of change in elevation.

J
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1 3 - 2 P ra Ct i ce _ Go to BigldeasMath.com to get
’ HELP with solving the exercises.

> Review & Refresh

Graph the linear equation.

1. y=4x-3 2. x=-3
3 1
3. y=2 4. v=2x—=
y Yy=5X75
Find the missing values in the ratio table.
5. | Yards | 1 5 | 7 6. | Miles | 0.6 1.8
Feet 3 10 Hours 1 2 4

B> Concepts, Skills, & Problem Solving

USING RIGHT TRIANGLES Use the figure shown. (See Exploration 2, p. 561.)

y
4
3
c(-2,2)
CB(-4,2) 2
A—2, DI T«
~7-6-5-4-3-2 [0

7. Find the slope of the line.
8. Letpoint D be at (—4, 1). Use the sides of A BDA to find the slope of the line.

FINDING THE SLOPE OF A LINE Find the slope of the line.

9. R 10. R 11. (-4, 1) A
12, 3)
2 AN 43 N | 1 2x
(=2, 0)# N N1, —2)
2\ 2
-1 1 2 3x ) \\ ‘_3 ™Na
o Lz (2,0 - ]
K —3-2-1 | 1 2N\3x .
l HEEAN l
12, y 13, 7 14, vf ]
1 5 3 (1’3)
4 2
—5—-4-3 *g*} 1 x 1
| (=1, 3) (3.3)]
(1,—? - ? -3-2-1 2 3x
] AROs
(=5, -4 | —3-2-1 | 1 2 3% 4
[ [ [ ] [ [y [ T] l
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FINDING THE SLOPE OF A LINE Find the slope of the line through the given points.
15. (47 _1); (_2, _]-) 16. (5r _3); (5; 8) 17. (_7: 0)! (_77 _6)
18. (-3,1),(—1,5) 19. (10, 4), (4, 15) 20. (—3,6),(2,6)

21. @ REASONING Draw a line through each point using

S 2

1 . . .
3 x aslopeofm = " Do the lines intersect? Explain.

2
3

l

—3-2-1 |1
{
.

22. YOU BE THE TEACHER Your friend finds the slope of the line shown. Is your friend
correct? Explain your reasoning.

IDENTIFYING PARALLEL LINES Which lines are parallel? How do you know?

1 5
23. \(_L 2%\ 3ﬂ‘(1 3 24, (‘ EVARW 4 /
EAENE s/ T AT

2. 0\ [ [\ ] A @)
—6 -5 —é—z\ 1 3 4x —5//—3—2 // 1 2/’ 4 5 x

(—4,-1) ’(11 )e=n ; NEV4

\ A\ (-2, -2y
v ARVanRY s

IDENTIFYING PARALLEL LINES Are the given lines parallel? Explain your reasoning.
25. y=-5y=3 26. y=0,x=0 27. x=—-4,x=1

FINDING SLOPE The points in the table lie on a line. Find the slope of the line.
28. 29.

X 1 3 5 7 X -3 2 7 12
y 2 10 18 26 y 0 2 4 6

aft 30. MODELING REAL LIFE Carpenters refer to the

slope of a roof as the pitch of the roof. Find the
pitch of the roof.

12-ft

Section 13.2 Slope of a Line
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31. PROJECT The guidelines for a wheelchair ramp suggest that
the ratio of the rise to the run be no greater than 1:12.

a. (@ CHOOSE TOOLS Find a wheelchair ramp in your
school or neighborhood. Measure its slope. Does the
ramp follow the guidelines?

b. Design a wheelchair ramp that provides access to a building
with a front door that is 2.5 feet above the sidewalk. Illustrate
your design.

USING AN EQUATION Use an equation to find the value of k so that
the line that passes through the given points has the given slope.

32. (1,3),(5,k);m=2 33. (—2,k),(2,0),m=—1

36. MODELING REAL LIFE The graph shows the

o . . . Prescriptions
numbers of prescriptions filled over time by

a pharmacy. @ 2}8 |
o
. . B R
a. Find the slope of the line. 28 15
E F= 10
b. Explain the meaning of the slope as £ 5
arate of change. %510 20 30 40 50 60 70 80 90 x

Time (minutes)

37. CRITICAL THINKING Which is steeper:
the boat ramp, or a road with a 12% grade?
Explain. (Note: Road grade is the vertical

I 36 ft I increase divided by the horizontal distance.)

38. @ REASONING Do the points A(—2, —1), B(1, 5), and C(4, 11) lie on the same
line? Without using a graph, how do you know?

39. @ PROBLEM SOLVING A small business earns a profit of $6500 in January and
$17,500 in May. What is the rate of change in profit for this time period? Justify
your answer.

40. @ STRUCTURE Choose two points in the coordinate plane. Use the slope
formula to find the slope of the line that passes through the two points.

X . =y 1ft
Then find the slope using the formula 7x1 . Compare your results. & _— } )
41. DAEEEY The top and the bottom of the slide are

level with the ground, which has a slope of 0. 8 ft
a. Whatis the slope of the main portion of the slide? J}J
b. Describe the change in the slope when the T ' -

bottom of the slide is only 12 inches above 18 in. —

_ - R 12 ft
the ground. Explain your reasoning. -
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13 3 Graphing Pmportio'r'i"a-lgf;__lq_f,_f" ‘
== =¥ Relationshipss

Learning Target: Graph proportional relationships.

Success Criteria: e | can graph an equation that represents a proportional relationship.

e | can write an equation that represents a proportional relationship.

e | can use graphs to compare proportional relationships.

.

-G A - RGN Using a Ratio Table to Find Slope

] *
y
Work with a partner. The graph shows amounts of vinegar and water that

can be used to make a cleaning product.

a. Use the graph to make a ratio 7
table relating the quantities. 8 ! of
Explain how the slope of the § 2 pd
line is represented in the table. 2 4 73
g 3 12
b. Make a ratio table that represents 5 3
a different ratio of vinegar to water. § 1 ,; 2
0

Use the table to describe the slope
of the graph of the new relationship.

0123456 7 8 9 10x

Vinegar (fluid ounces)

GOV ]WAN Deriving an Equation

Work with a partner. Let (x, y) represent any point on the graph of a
proportional relationship.

Y (x, y)/
(1, m)

< It [
(0,0 (1,0 (x, 0) x
v

a. Describe the relationship between the corresponding side lengths of the
triangles shown in the graph. Explain your reasoning.

Math Practice

Use a Graph
How can you find the
side lengths of the
triangles in the graph?

b. Use the relationship in part (a) to write an equation relating y, m, and x.
Then solve the equation for y.

c. What does your equation in part (b) describe? What does m represent?
Explain your reasoning.
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Key ldea

Proportional Relationships

Q Words When two quantities x and y are y
proportional, the relationship can
|n the equation y = mx be represented by the equation
ts the constant _ .

m represents ol y = mx, where m is the constant of (1, m)

of proportionality: . proportionality.

slope and the unitf

Graph The graph of y = mxis a line with a slope 0, 0) x

of m that passes through the origin. \

\

m Graphing a Proportional Relationship ~

The cost y (in dollars) for x ounces of frozen yogurt is represented
by y = 0.5x. Graph the equation and interpret the slope.

Method 1: Make a table of values. Method 2: Use the slope.

The equation shows that the slope m
is 0.5. So, the graph passes through
0 =050) | 0 (0, 0) (0,0) and (1, 0.5).

y

X | y=05x | y (x, y)

1 |y=0501) | 05 | (1,05)

2 | y=05(2) 1 (2, 1)

3 |y=05@3) | 15 | (3,15)

Plot the ordered pairs and draw a line through the points. Because negative
values of x do not make sense in this context, graph in the first quadrant only.

The slope indicates that the
unit cost is $0.50 per ounce.

Frozen Yogurt

(3, 1.5)
@,1)

(0, 0)

Cost (dollars)
o Ul = ; N Ul =

(1,0.5)
0051152253 «x

Try I t Yogurt (ounces)

1. WHAT IF? The cost of frozen yogurt is represented by y = 0.75x.
Graph the equation and interpret the slope.
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m Writing and Using an Equation ~

The weight y of an object on Titan, one of Saturn’s moons, is
proportional to the weight x of the object on Earth. An object that
weighs 105 pounds on Earth would weigh 15 pounds on Titan.

q a. Write an equation that represents the situation.
The slope indicates t_hat Use the point (105, 15) to find the slope of the line.
the_Weight Of:fe‘\’(::\{;ctts y=mx Equation of a proportional relationship
on T‘:zigh:r;en Earth. 15 = m(105) Substitute 15 for y and 105 for x.
% =m Simplify.

. . . . 1
So, an equation that represents the situation is y = X

b. How much would a chunk of ice that weighs 3.5 pounds on Titan

weigh on Earth?
35= %x Substitute 3.5 for y.
245=x Multiply each side by 7.

So, the chunk of ice would weigh 24.5 pounds on Earth.

Try It

2. How much would a spacecraft that weighs 3500 kilograms on Earth
weigh on Titan? )

Self-Assessment for c oncepts & 5/(///5—\

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

GRAPHING A PROPORTIONAL RELATIONSHIP Graph the equation.
3. y=4x 4, y=—3x 5. y=8x
6. WRITING AND USING AN EQUATION The number y of objects a

machine produces is proportional to the time x (in minutes) that the
machine runs. The machine produces five objects in four minutes.

a. Write an equation that represents the situation.

b. Graph the equation in part (a) and interpret the slope.

c. How many objects does the machine produce in one hour? j
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m Modeling Real Life

The distance y (in meters) that a four-person ski lift travels in

_ x seconds is represented by the equation y = 2.5x. The graph

shows the distance that a two-person ski lift travels.

~

7 1 (6. 12) a. Which ski lift is faster?
a . .
“‘E-; 12 Identify the slope of the graph for each lift. Then interpret each
Y 6 slope as a unit rate.
s .49
g 4 Four-Person Lift Two-Person Lift
n o,
a _ changeiny
0 > y= 2.5x slope=—--"2525""7
0123456 7x p p change in x
Time (seconds) : 8
The slope is 2.5. ="=2
4
The four-person lift travels The two-person lift travels
2.5 meters per second. 2 meters per second.
So, the four-person lift is faster than the two-person lift.
b. Graph the equation that represents Ski Lift
the four-person lift in the same m
. - YAl TOUr-person 7
coordinate plane as the two-person ¥ 12 /
lift. Compare and interpret the % 10 //
steepness of each graph. % 8 /
S e -
c
The graph that represents the g 4 // two-person
four-person lift is steeper than a ? ]
the graph that represents the % 123 456 7x
two-person lift. So, the Time (seconds)
four-person lift is faster.
s
z —
=] Self-Assessment for Problem Solving
) Solve each exercise. Then rate your understanding of the success criteria
in your journal.
Artificial Waterfall 7. The amount y (in liters) of water that flows over a natural waterfall in
. x seconds is represented by the equation y = 500x. The graph shows
16,000 ‘ ‘ ‘ f the number of liters of water that flow over an artificial waterfall.
(5, 15,000) 4 i )
14,000 Which waterfall has a greater flow? Justify your answer.
5 12,000 7
£ 10,000 V4 8. The speed of sound in air is 343 meters per second. You see lightning
g \8000 and hear thunder 12 seconds later.
S 6000
4000 |2 500) a. Isthere a proportional relationship between the amount of time
2000 |/ ‘ ] that passes and your distance from a lightning strike? Explain.
0 >
01234 5%

b. Estimate your distance from the lightning strike.

Time (seconds)
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HELP with solving the exercises.

D> Review & Refresh

Find the slope of the line.

1. Ay 2. vy ] 3. y
2 1‘ (0’ 1)‘ 10 (2" 8)
s (3,0) 2 |o 2 3 4x °
ol 1 2/3 14 5% 6
—2 4
ik iy 10, 0
©, =3) L La s ~3-2 12 3x
v || I 2 [ | [ 1]
Solve the equation. Check your solution.
4. 2x+3x=10 5. x+é=4—2x 6. 2(1—x)=11

B> Concepts, Skills, & Problem Solving
USING EQUIVALENT RATIOS The graph shows amounts of water - Dough

and flour that can be used to make dough. (See Exploration 1, p. 569.)

4 W
16 /
7. Use the graph to make a ratio table relating the quantities. 14 o, 152)(
Explain how the slope of the line is represented in the table. 2 12 670 /Als
=] 13
8. Make a ratio table that represents a different ratio of flour to ‘E 1: \ 3
water. Use the table to describe the slope of the graph of the é 6|G: 5/ |5
new relationship. 4 / 3
2
9. GRAPHING AN EQUATION The amount y (in dollars) that 0
you raise by selling x fundraiser tickets is represented by the RS 8 107
Water (cups)

equation y = 5x. Graph the equation and interpret the slope.

IDENTIFYING PROPORTIONAL RELATIONSHIPS Tell whether x and y arein a
proportional relationship. Explain your reasoning. If so, write an equation
that represents the relationship.

10. v 1. vV

35 28

30 24

25 20

20 16

15 12

10 8

5 4

0

01 2 3 4 5 6 7 x 01 2 3 4 5 6 7 x
1221 x [ 36| 9|12 B x {25810

y | 1|2]3]a y | a|8/|13|23
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14. MODELING REAL LIFE The cost y (in dollars)
to rent a kayak is proportional to the number
x of hours that you rent the kayak. It costs $27
to rent the kayak for 3 hours.

a. Write an equation that represents
the situation.
b. Interpret the slope of the graph of the equation.

c. Howmuch does it cost to rent the kayak for
5 hours? Justify your answer.

Y

15. MODELING REAL LIFE The distance y (in miles) that a truck

E 125 travels on x gallons of gasoline is represented by the equation
£ 100 y = 18x. The graph shows the distance that a car travels.
g 75
é 50 ez S a. Which vehicle gets better gas mileage? Explain how
.‘g 25 ,ﬁq you found your answer.
m
% 12 3 4 5% b. How much farther can the vehicle you chose in part (a)
Gasoline (gallons) travel on 8 gallons of gasoline?
16. (@D PROBLEM SOLVING Toenails grow Weeks 1123 |4
about 13 millimeters per year. The table Fln_g(.ernall Growth 0711412128
shows fingernail growth. (millimeters)

Do fingernails or toenails grow faster? Explain.

In the same coordinate plane, graph equations that represent the growth
rates of toenails and fingernails. Compare and interpret the steepness
of each graph.

17. @ REASONING The quantities x and y are in a proportional relationship. What
do you know about the ratio of y to x for any point (x, y) on the graph of x and y?

18. DIAEEEER! The graph relates the temperature _

change y (in degrees Fahrenheit) to the altitude WO 1234567809010

change x (in thousands of feet). % 5N x
a. Isthe relationship proportional? Explain. E ::‘5) \\\
b. Write an equation of the line. Interpret o \\‘
the slope. E o \\
c. You are at the bottom of a mountain where the g —30 ™N
temperature is 74°F. The top of the mountain is £ N
5500 feet above you. What is the temperature at a Altitude change
the top of the mountain? Justify your answer. (thousands of feet)

19. CRITICAL THINKING Consider the distance equation d = rt, where d is the
distance (in feet), r is the rate (in feet per second), and ¢ is the time (in seconds).
You run for 50 seconds. Are the distance you run and the rate you run at
proportional? Use a graph to justify your answer.
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¥= “¥ in Slope:Intercept Form

Learning Target: Graph linear equations in slope-intercept form.

Success Criteria: e | can identify the slope and y-intercept of a line given an equation.

e | can rewrite a linear equation in slope-intercept form.

e | can use the slope and y-intercept to graph linear equations.

“ /
o

. Deriving an Equation
)& EXPLORATION 1
p 4’ Work with a partner. In the previous section, you learned that the graph of a

proportional relationship can be represented by the equation y = mx, where
m is the constant of proportionality.

Y x ¥ /

(1, m)

. D
0,0 (1,0) (0=

X a. You translate the graph of a proportional relationship 3 units up as
Math Practice shown below. Let (x, y) represent any point on the graph. Make a

conjecture about the equation of the line. Explain your reasoning.

Understand
Quantities

How does the Y x y) /

meaning of the
equation y = mx help
you make a conjecture

?
\m part (a)?

) (1,m+3)

)\ [
0,3) (1,3 (x, 3)

=)

/

b. Describe the relationship between the corresponding side lengths of
the triangles. Explain your reasoning.

c. Use the relationship in part (b) to write an equation relating y, m, and x.
Does your equation support your conjecture in part (a)? Explain.

d. You translate the graph of a proportional relationship b units up.
Write an equation relating y, m, x, and b. Justify your answer.
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Key Vocabulary 1)) Key ldeas

x-intercept, p. 576

y-intercept, p. 576 Intercepts
slope-intercept form,
y

p. 576 The x-intercept of a line is the :
x-coordinate of the point where \

the line crosses the x-axis. It occurs

The y-intercept of a line is the

y-coordinate of the point where 0 (a 0)\i
the line crosses the y-axis. It occurs

when x = 0.

O\ Slope-Intercept Form

, jons can, . . . . .
Linear equam:;s pass Words A linear equation written in the form y = mx + bis
put do not alway>! in slope-intercept form. The slope of the line is m,

1 the origin.
th;gtjgmpomona\ and the y-intercept of the line is b.
ionships are a ;
srpe;?:\)type of linear Algebra R
equation in which b = 0. % ﬁ
[slope) [y—mtercept]

\

m Identifying Slopes and y-Intercepts

Find the slope and the y-intercept of the graph of each linear equation.

a. y=—4x—2
y=—4x+(-2) Write in slope-intercept form.

The slope is —4, and the y-interceptis —2.
b. y—5=—x
3 .
=% +5 Add 5 to each side.
The slope is g, and the y-intercept is 5.

Tr y [t Find the slope and the y-intercept of the graph of the
linear equation.

1. y=3x—-7 2. y—lz—gx

~

J
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m Graphing a Linear Equation in Slope-Intercept Form N

Graph y = —3x + 3. Identify the x-intercept.

Step 1: Find the slope and the y-intercept.

y=-3x+3
Step 2: The y-intercept is 3. So, plot (0, 3). y=-3x+3
Step 3: Use the slope to find another point Ay
and draw the line. !
(0, 3)
= Hise _ —3 A3
run 1 ‘
-3 -2 *} 2 3x
Plot the point that is 1 unit right and [ \
3 units down from (0, 3). Draw a line [_2
through the two points.

The line crosses the x-axis at (1, 0). So, the x-intercept is 1.

Tr Yy It Graph the linear equation. Identify the x-intercept.

3. y=x—4 4. y=—%x+1

Self-Assessment for c oncepts & 5/(///5—\

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

5. INYOUR OWN WORDS Consider the graph of the equation
y=mx+b.

a. How does changing the value of m affect the graph of the equation?
b. How does changing the value of b affect the graph of the equation?

IDENTIFYING SLOPE AND y-INTERCEPT Find the slope and the y-intercept
of the graph of the linear equation.

6. y=—x+025 7. y—2=—"x

GRAPHING A LINEAR EQUATION Graph the linear equation. Identify the
x-intercept.

8. y=x—-7 9. y=2x+38 )
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3¢\ [JI3N Modeling Real Life

The cost y (in dollars) of taking a taxi

x miles is represented by the equation — SEXTRA — $ FARE
y = 2.5x + 2. Graph the equation.
Interpret the y-intercept and the slope. Dollars mm Cents == = Dollars = = Cetts =
RECORD
Understand . .
the problem. You are given an equation that
! / represents the cost of taking a taxi. You Tee Ree B2
are asked to graph the equation and e e

interpret the y-intercept and the slope.

Make a plan. Use the equation to identify the slope and the y-intercept. Then graph
/ the equation and interpret the y-intercept and the slope.

Solve and The equation is already written in the form y = mx + b. So, the slope

check. / 5
. is2.5 = 2 and the y-intercept is 2. Use the slope and the y-intercept to

graph the equation.
Check W
7 ~
Use a graphing calculator to The y-intercept is 2. 6 AT
graphy = 2.5x + 2. So, plot (0, 2). 5 / < [ Use the slope to plot
f NV E another point, (2, 7). Draw
p N 3 / a line through the points.
0,2) 2
=
01 2 3 4 5 6 x

1P 7 The y-intercept is 2. So, there is an initial fee of $2 to take

the taxi. The slope is 2.5. So, the cost per mile is $2.50.

- D

Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

10. The height y (in feet) of a movable bridge after rising for x seconds is
represented by the equation y = 3x + 16. Graph the equation. Interpret
the y-intercept and slope. How many seconds does it take the bridge to
reach a height of 76 feet? Justify your answer.

11. The number y of perfume bottles in storage after x months
is represented by the equation y = —20x + 460. Graph the
equation. Interpret the y-intercept and the slope. In how
many months will there be no perfume bottles left in
storage? Justify your answer.
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HELP with solving the exercises.

> Review & Refresh

Tell whether x and y are in a proportional relationship. Explain your reasoning.
If so, write an equation that represents the relationship.

Lhx T 11213714 2. x| -8|-a| a|s

y | 6| 8 |10]12 y | 4|2 |-2|-4

Solve the equation for y.

3. x=4y—2 4, 3y=—-6x+1 5. 1+y=—§x—2

6. 25y=5x—5 7. 1.3y+52=—-39x 8. y——x=-6

> Concepts, Skills, & Problem Solving

GRAPHING A LINEAR EQUATION Graph the equation. (See Exploration 1, p.575.)
9. The graph of y = 3.5x is translated up 2 units.

10. The graph of y = —5x is translated down 3 units.

MATCHING EQUATIONS AND GRAPHS Match the equation with its graph.
Identify the slope and the y-intercept.

M. y=2x+1 12. yzéx—z 13. y=—§x+1
A. y B. y C. y
3 3 3
2 2 NG 2
1 1
X N
—3-2-1 1 2 3 ~3 -2 1 2 3x -3-2-1 1 N3 x
L~ {
Ly =2
L \ \
3 -3 -3
l l l
IDENTIFYING SLOPES AND y-INTERCEPTS Find the slope and the
y-intercept of the graph of the linear equation.
14. y=4x—-5 15. y=—-7x+12 16. y=—§x—2
17. y=225x+3 18. y+1=§x 19. y—6=§x
1
20. y—35=—2x 21. y=—5—§x 22, y=11+1.5x
23. YOU BE THE TEACHER Your friend finds the slope
and y-intercept of the graph of the equation y = 4x — 3. y=4x— 3;The slopeis 4
Is your friend correct? Explain your reasoning. and the y-intercept is 3.
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24. MODELING REAL LIFE The number y of seasonal allergy shots available at a
facility x days after receiving a shipment is represented by y = —15x + 375.

a. Graph the linear equation.

b. Interpret the slope and the y-intercept.

GRAPHING AN EQUATION Graph the linear equation. Identify the
x-intercept.

25. y=x+3 26. y=4x—38 27. y= —3x+9

28. y=-5x—5 29. y+14=—7x 30. y=8—2x

31. @ PRECISION You go to a harvest
festival and pick apples.

a. Which equation represents the cost
(in dollars) of going to the festival and
picking x pounds of apples? Explain.

y=>5x+0.75 y=0.75x + 5

b. Graph the equation you chose in part (a).

32. @ REASONING Without graphing, identify
the equations of the lines that are parallel.
Explain your reasoning.

y=2x+4 yzéx—i—l y=2x—3 y=2x+1 y=%x+2

33. @ PROBLEM SOLVING A skydiver parachutes
to the ground. The height y (in feet) of the
skydiver after x seconds is y = —10x + 3000.

a. Graph the linear equation.

b. Interpret the slope, y-intercept,
and x-intercept.

34. 1 DEEPER! Six friends create a website.

The website earns money by selling banner ads.
It costs $120 a month to operate the website.

a. Abanner ad earns $0.005 per click.
Write a linear equation that represents the
monthly profit after paying operating costs.

b. Graph the equation in part (a). On the graph,
label the number of clicks needed for the
friends to start making a profit. Explain.
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Al

w N 13 5 Graphing Linear Eqﬁa‘ffj‘,:
#

Learning Target: Graph linear equations in standard form.

Success Criteria: e | can rewrite the standard form of a linear equation in slope-intercept form.
e | can find intercepts of linear equations written in standard form.
* | can use intercepts to graph linear equations.

1]

:

GV Using Intercepts

Work with a partner. You spend $150 on fruit trays and vegetable
trays for a party.

Fruit Tray: $50 Vegetable Tray: $25

a. You buy x fruit trays and y vegetable trays. Complete the verbal model.
Then use the verbal model to write an equation that relates x and y.

Number Nl
— K it +————— _
1 fruit tray of fruit 1 vegetable tray of vegetable
trays trays
b. Whatis the greatest number y

of fruit trays that you can buy?
vegetable trays? Can you use these
numbers to graph your equation 5
from part (a) in the coordinate A
plane? Explain.

c. Useagraph to determine the 2
Math Practice different combinations of .

2]

fruit trays and vegetable trays
Make Sense of th . 0 >
o atyou can buy. Justify your 0o 1 2 3 1 5 5 =
Quantities leebraicall
T —— answers algebraically.
of the line represent
in this context? d. You are given an extra $50 to spend. How does this affect the
\ J intercepts of your graph in part (c)? Explain your reasoning.
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Key Vocabulary 1)) Kgy ldea

standard form, p. 582

c

Any linear equation
can be witten I
standard form.

Standard Form of a Linear Equation

The standard form of a linear equation is
Ax+By=C

where A and B are not both zero.

m Graphing a Linear Equation in Standard Form —\

582 Chapter 13

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 the y-intercept to graph the equation.

y= gx +(—2)
(Gope 1
RE
The y-intercept is 1 x| | Use the slope to plot
—2. So, plot (0, —2). Z— | another point, (3, 0).
o2l | L 0
{ Vv
/q\[\j
N |
%f_z,( L3y = —GJ\\ \‘ Draw a line
T 171 through the points.
Tr y It Graph the linear equation.
1. x+ty=-2 2. —%x+2y=6
2
3. —§x+y=0 4, 2x+y=5

J
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m Graphing a Linear Equation in Standard Form T\

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+3(0)=-3 0+3y=-3
x=-3 y=-1

Step 2: Graph the equation.

— Ay The y-intercept is
3y = 13]*2 1. 0, plot (0, —1).’
~1=3,0'
The x-intercept is ] TN 2 3 4x
—3. So, plot (-3, 0).J/ O, -] T~
L, N
L
‘75 Draw a line
FG through the points.J

Tr y It Graph the linear equation using intercepts.

5. 2x—y=28 6. x+3y=6

-

V —
V —

v-® Self-Assessment for c oncepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

@ STRUCTURE Determine whether the equation is in standard form.
If not, rewrite the equation in standard form.

7. y=x—6 8. y—éx+5=0 9. ix+y=5
10. WRITING Describe two ways to graph the equation 4x + 2y = 6.

GRAPHING A LINEAR EQUATION Graph the linear equation.

1. 4x+y=5 12. éx+2y=8

13. 5x—y=10 14. x—3y=9
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Modeling Real Life ~N

You have $6 to spend on apples and bananas. The equation

5 1 A ll 1.5x + 0.6y = 6 represents this situation, where x is the number
- ;gf;:usn d $l.501j};>:jn 4 of pounds of apples and y is the number of pounds of bananas.

Graph the equation. Interpret the intercepts.

Find the intercepts. Then use the intercepts to graph the equation
and interpret the intercepts.

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
x=4 y=10
L
Ho (©, 101)
L e —
2 N 1:5% + 0.6y = 6)
A
-4
N\

-2

4,0
12345 6x

The x-intercept shows that you can buy 4 pounds of apples when
you do not buy any bananas. The y-intercept shows that you can
buy 10 pounds of bananas when you do not buy any apples.

J

o

V —
v —

=] Self-Assessment for Problem Solving —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

15. You have $30 to spend on paint and clay. The equation 2x + 6y = 30
represents this situation, where x is the number of paint bottles and
y is the number of tubs of clay. Graph the equation. Interpret the
intercepts. How many bottles of paint can you buy if you buy 3 tubs
of clay? Justify your answer.

. You complete two projects for a class in 60 minutes. The equation
x + y = 60 represents this situation, where x is the time (in minutes)
you spend assembling a birdhouse and y is the time (in minutes) you
spend writing a paper.

il ! , a. Graph the equation. Interpret the intercepts.
-}_.]_!j[]l[}ll]]“l'“-j”f b. You spend twice as much time assembling the birdhouse as you do
S writing the paper. How much time do you spend writing the paper?

Justify your answer.

J
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” HELP with solving the exercises.

D> Review & Refresh

Find the slope and the y-intercept of the graph of the linear equation.
1. y=x—-1 2. y=-2x+1 3. y=§x—8

Tell whether the blue figure is a reflection of the red figure.

4, A 5. U 6. %>>
il <

> Concepts, Skills, & Problem Solving

USING INTERCEPTS Define two variables for the verbal model. Write an equation
in slope-intercept form that relates the variables. Graph the equation using
intercepts. (See Exploration 1, p. 581.)

$2.00 . Pounds of + $1.50 . Pounds of

7. = $15
pound peaches pound apples \
8 16 miles . Hours 2 miles . Hours _ 32
’ hour biked hour walked miles

REWRITING AN EQUATION Write the linear equation in slope-intercept form.

9. 2x+y=17 10. 5x—y=i 1. —%x+y=10

GRAPHING AN EQUATION Graph the linear equation.

12. —18x+9y="72 13. 16x—4y=2 14. ix+2y=1

MATCHING Match the equation with its graph.

15. 15x — 12y =60 16. 5x+4y =20 17. 10x + 8y = —40

A. N B. R ) C. X R
.—‘k4 N\
L1, \\ _T 1 2 3, 4 5x —5—4 . 727‘1 1x
L1, \ Ll / N,
1 \\ *‘73 // \\ ‘_3
- NP4 A
-1 [ 123 Nsx I, D

Ly L | |

Section 13.5 Graphing Linear Equations in Standard Form
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18. YOU BE THE TEACHER Your friend finds the x-intercept

of —2x + 3y = 12.Is your friend correct? Explain —2x+3y=12
your reasoning. —2(0)+ 3y=12
dy=12

19. MODELING REAL LIFE A charm bracelet costs $65,
plus $25 for each charm. The equation —25x + y = 65
represents the cost y (in dollars) of the bracelet,
where x is the number of charms.

y=4

a. Graph the equation.
b. How much does a bracelet with three charms cost?

USING INTERCEPTS TO GRAPH Graph the linear equation using intercepts.

20. 3x—4y=—12 21. 2x+y=8 22. %x—éyz—g

23. MODELING REAL LIFE Your cousin has $90 to spend on video games
and movies. The equation 30x + 15y = 90 represents this situation,
where x is the number of video games purchased and y is the number of
movies purchased. Graph the equation. Interpret the intercepts.

24. @ PROBLEM SOLVING A group of friends go
scuba diving. They rent a boat for x days and
scuba gear for y people, represented by the
equation 250x + 50y = 1000.

a. Graph the equation and interpret the intercepts.

b. How many friends can go scuba diving if they
rent the boat for 1 day? 2 days?

c¢. How much money is spent in total?

25. DIAEIZE! Youwork at a restaurant as a host and a Basic Information
server. You earn $9.45 for each hour you work as a host Number of hours
and $3.78 for each hour you work as a server. worked as host: X
Number of hours
a. Write an equation in standard form that models worked as server:
your earnings. Farnings for this
pay period: $113.40

b. Graph the equation.

26. @ LOGIC Does the graph of every linear equation have
an x-intercept? Justify your reasoning.

27. CRITICAL THINKING For a house call, a veterinarian charges
$70, plus $40 per hour.

a. Write an equation that represents the total fee y (in dollars)
the veterinarian charges for a visit lasting x hours.

b. Find the x-intercept. Does this value make sense in this
context? Explain your reasoning.

c. Graph the equation.
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13 6 Writing eqka"tions : w..
€ " Slope NEREEPt Forl

Learning Target: Write equations of lines in slope-intercept form.

Success Criteria: e | can find the slope and the y-intercept of a line.
e | can use the slope and the y-intercept to write an equation of a line.
* | can write equations in slope-intercept form to solve real-life problems.

.

b,
" - RAQGLTY N Writing Equations of Lines

Work with a partner. For each part, answer the following questions.
® What are the slopes and the y-intercepts of the lines?
® What are equations that represent the lines?

® What do the lines have in common?

Ay b. y A
H 3 /
Math Practice 7 8
6 7
Analyze Givens 5 6 V4
5
Why are the slope -y 7
and y-intercept 3 - ——
enough information 2 —— = <
to write an equation — /2
for a line? AR
) 6-5-4_r72-1 | 1 2 4 5 6x )
\ —6—5—4 —11 1 2 3 45 6x
-
-3 —2
\ A \
4 -3
\ )4 \
[ [

| EZXITTIPE interpreting the Slope and the y-Intercept

Work with a partner. The graph

Car Tri
represents the distance y (in miles) P

L

of a car from Phoenix after ¢ hours y

of a trip. § o
. . £

a. Find the slope and the y-intercept of e
the line. What do they represent in §
. . . Ea)

this situation? 2 100

b. Write an equation that represents g > | Jl | P

the graph. Time (hours)

c. How can you determine the distance
of the car from Phoenix after 11 hours?
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After writing an equation,
check that the given
oints are solutions

of the equa’uon

Remember

You can use
any two points on a
line to find slope.

588 Chapter 13

m Writing Equations in Slope-Intercept Form TN

Write an equation in slope-intercept form of the line that passes
through the given points.

a. y Find the slope and the y-intercept.
\ 7
N > m=22"N

—(0, 5) X, — X
4
J N3 2-5

‘ = —
2 (2, 2)— 2-0
1 \C =23 or—
1z 3\ ’

Because the line crosses the y-axis at (0, 5), the y-intercept is 5.

[slopi) Ol-intercept)

So, an equationisy = —gx + 5.

b. | y Find the slope and the y-intercept.
Use the points (0, —3) and (3, 2).

0 | 3 2
m=22_"N1
3 2 X, =X,
6 7 _—3-2
0—-3

9 | 12 5 s

= -, 01‘ —

-3 3

Because y = —3 when x = 0, the y-interceptis —
So, an equation is y = —x +(—3),ory= —x 3.

Tr y [t Write an equation in slope-intercept form of the line that
q P Y
passes through the given points.

1. Ay 2.
6 X y
° 3 3
/a3
3 0 | —1
(0, 2)
‘ 3 -5
-3 -2 1 2 3 4x
—1 I Il 6 _9
Ly L
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m Writing an Equation ~N

Remember
The graph of

y

y = a s a horizontal

line that passes
through (0, a).

<@
5:]

V-
V-

Which equation is shown in the graph? ¥
A. y=—4 B. y=-3 '
C. y=0 D. y=-3x 74737271‘—1 i
—2
Find the slope and the y-intercept. The line is (-3, — 4)7;_3, ©, —4)7
horizontal, so the change in y is 0. ‘
m_changeiny_O_ ld

changeinx 3
Because the line crosses the y-axis at (0, —4), the y-intercept is —4.

So, the equationisy = 0x + (—4),ory = —4.

The correct answer is A.

’ [ y I ’ Write an equation of the line that passes through the
q Y g
given points.

3. | x |-4a| 0| a 4. P
5 5|5

o.Nn &GN

]

3 4x

A

U —
n

—2-1

J

Self-Assessment for c oncepts & Skills —\

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

WRITING EQUATIONS IN SLOPE-INTERCEPT FORM Write an equation in
slope-intercept form of the line that passes through the given points.

5. X v 6. | ] R
(711 5) 4
—2 | —4 \
-1 -1 f
\
0 2 —3-2 —1717A 2 3 2
1 5 j—‘»l ﬁ“x’ _11)

7. WRITING AN EQUATION Write an equation of the line that passes
through (0, —5) and (2, —5).

J
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Modeling Real Life ~N

Engineers are digging a 3500-foot long tunnel at a constant rate.
After 4 months, the engineers still need to dig 1500 feet to finish the
project. How much time does it take to complete the tunnel from
start to finish?

Write an equation of the line that represents the distance y (in feet)
remaining after x months.

When the project starts, the engineers still need to dig 3500 feet,
Engineers used tunnel boring represented by (0, 3500). So, the y-intercept is 3500.

machines like the ones shown
above to dig an extension of the ~ After 4 months, the engineers still need to dig 1500 feet, represented

Metro Gold Line in Los Angeles. by (4, 1500). Use the points (0, 3500) and (4, 1500) to find the slope.

The tunnels are 1.7 miles long

and 21 feet wide. _ Changeiny _ —2000 _

- —500
change in x 4

So, an equation is y = —500x + 3500.

The tunnel is complete when the distance remaining is 0 feet.
So, find the value of x when y = 0.

¥ = —500x + 3500 Write the equation.
0 = —500x + 3500 Substitute O for y.

—3500 = —500x Subtract 3500 from each side.
7T=Xx Divide each side by —500.

It takes 7 months to complete the tunnel from start to finish.

- oo

V —

3;_0 Self-Assessment for Problem Solving

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

8. You load boxes onto an empty truck at a constant rate. After 3 hours,
there are 100 boxes on the truck. How much longer do you work if you
load a total of 120 boxes? Justify your answer.

9. The table shows the amounts y (in tons) of waste left in a landfill after

x months of waste relocation. Interpret the slope and the y-intercept of
y |15 ]12] 9 the line that passes through the given points. How many months does
it take to empty the landfill? Justify your answer.

10. TAEEZRY A lifetime subscription to a website costs $250. A
monthly subscription to the website costs $10 to join and $15 per month.
Write equations to represent the costs of each plan. If you want to be a
member for one year, which plan is less expensive? Explain. j
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1 3 - 6 P ra Ct i ce @ Go to BigldeasMath.com to geD

HELP with solving the exercises.

D Review & Refresh

Write the linear equation in slope-intercept form.

1. &x+y=1 2. x—y=é 3. —§x+2y=—7
Plot the ordered pair in a coordinate plane.

4. (1,4) 5. (-1, -2) 6. (0,1) 7. (2,7)

> Concepts, Skills, & Problem Solving

INTERPRETING THE SLOPE AND THE y-INTERCEPT The graph

Gaming Account
represents the cost y (in dollars) to open an online gaming

account and buy x games. (See Exploration 2, p. 587.) 1035'
8. Find the slope and the y-intercept of the line. g 90 7
What do they represent in this situation? § 2(5) P
) v
. . B 45
9. Write an equation that represents the graph. S 30| A
15
10. How can you determine the total cost of 0

01 2 3 456 7 8 9x

. . 2
opening an account and buying 6 games? I BT games

WRITING EQUATIONS IN SLOPE-INTERCEPT FORM Write an equation in
slope-intercept form of the line that passes through the given points.

11. y 12. [ ] y 13. y
6 6 4
(-3,6) . 1,
4 2 e
° il (D) \
2 -1 1 2 3 4 5x
1 — 1
(0, 0) L,
EEEREEE 54321 Wix |
14. 15. 16.
X y X y X y
—2 2 -3 | —4 —4 9
0 1 0 -3 —2 4
2 0 3 —2 0 -1
4 -1 6 -1 2 —6

WRITING EQUATIONS Write an equation of the line that passes through the given points.
17. (_ 1, 4); (07 2) 18. (_ 1, 0); (Or 0) 19. (OI 4)1 (07 _3)
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20. YOUBE THE TEACHER Your friend writes

an equation of the line shown. Isyour friend = 2| R
? . . | W‘] v n
correct? Explain your reasoning. — .0 2
SEREE=<EL
B (0,-2)
s N
B
S

MODELING REAL LIFE A boa constrictor is 18 inches long at
birth and grows 8 inches per year. Write an equation in
slope-intercept form that represents the length y (in feet) of a
boa constrictor that is x years old.

22. MODELING REAL LIFE The table shows the speeds y
(in miles per hour) of a car after x seconds of braking. Write
an equation of the line that passes through the points in the y | 70 | 60 | 50 | 40
table. Interpret the slope and the y-intercept of the line.

23. MODELING REAL LIFE A dentist charges a flat fee for an _

office visit, plus an additional fee for every tooth removed.

The graph shows the total cost y (in dollars) for a patient @ 100% L 4‘ 930) //"
when the dentist removes x teeth. Interpret the slope and = 800 //
the y-intercept. § 600 //
g 4002, 500
S 200/
24. MODELING REAL LIFE One of your friends gives you $10 for 0

a charity walkathon. Another friend gives you an amount
per mile. After 5 miles, you have raised $13.50 total. Write an
equation that represents the amount y of money you have
raised after x miles.

Number of teeth
removed

25, @ PROBLEM SOLVING You have 500 sheets of notebook paper. After 1 week,
you have 72% of the sheets left. You use the same number of sheets each week.
Write an equation that represents the number y of sheets remaining after x weeks.

I3 DIG DEEPER TS palm tree on the left

is 10 years old. The palm tree on the right is
8 years old. The trees grow at the same rate.

Estimate the height y (in feet) of each tree.

b. Plot the two points (x, y), where x is the
age of each tree and y is the height of
each tree.

What is the rate of growth of the trees?

d. Write an equation that represents the
height of a palm tree in terms of its age.
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~(n POint'SIOEgrm

Learning Target: Write equations of lines in point-slope form.

Success Criteria: e | can use a point on a line and the slope to write an equation of the line.
e | can use any two points to write an equation of a line.
* | can write equations in point-slope form to solve real-life problems.

RGO  Deriving an Equation

Work with a partner. Let (x,, y,) represent a specific point on a line.
Let (x, y) represent any other point on the line.

x y)
(X']I y‘|)
o) / .
Math Practice
sec?glnize a. Write an equation that represents the slope m of the line. Explain
o: ?‘ol:) II;ess your reasoning.
H;)awhdﬁgis thzu b. Multiply each side of your equation in part (a) by the expression
ger!{\)/e an I[:eg;uation? in the denominator. What does the resulting equation represent?
- J Explain your reasoning.

B ExPLORATION 2 IRV R e

i Work with a partner. Savings Account
For 4 months, you saved P E—
$25 a month. You now have 250 C ) |
$175 in your savings account. 225 ' a
@ 200 2w
©
a. Draw a graph that shows the =
balance in your account after ::j 12(5)
()
t months. £ 100
) s 75
b. Use your result from Exploration 1 -
to write an equation that represents 25
the balance A after t months.

0
0123 45¢6 7 897
Time (months)
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Key Vocabulary 1)) Kgy ldea

point-slope form,

p- 294 Point-Slope Form

Words A linear equation written in the form y — y, = m(x — x,)
is in point-slope form. The line passes through the point
(x,, ¥,), and the slope of the line is m.

Algebra y—y, =mx—x)

f

[passes through (x;, y1)]

\

m Writing an Equation Using a Slope and a Point —\

Write an equation in point-slope form of the line that passes through

the point (—6, 1) with slope ;

y—y, =mx—x, Write the point-slope form.

y—1 =§[x - (—6)] Substitute%for m, —6 for x,, and 1 for y,.
2 . .

y—1= g(x +6) Simplify.

So, an equationisy — 1 = g(x + 6).

Check Checkthat (—6, 1) is a solution of the equation.

y—1= g(x + 6) Write the equation.
22 )
1-1= 5(_6 + 6) Substitute.
0=0 '/ Simplify.

Tr Yy [t write an equation in point-slope form of the line that passes
through the given point and has the given slope.

1. (1,2); m=—4 2. (7,0); m=1 3. (=8, —5); m= —2

J
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m Writing an Equation Using Two Points

Another Method

You can use any of the
given points to write an

equation of the line.

Use m = —2 and (5, —2).

y=(=2)= —2(x = 5)
y+2=-2x+10

y=—2x+8

Write an equation in slope-intercept form of the line X
that passes through the given points. Y
-1 10
Find the slope. Use the points (2, 4) and (5, —2).
2 4
YN -2-4 -6
Xy =Xy 5—-2 3
Then use the slope m = —2 and the point (2, 4) to write an equation
of the line.

y—y, =mx—x) Write the point-slope form.
y—4=—2(x—2)

y—4=-2x+4 Distributive Property

y=—-2x+8 Write in slope-intercept form.

Substitute —2 for m, 2 for x,, and 4 for y,.

Tr y [t write an equation in slope-intercept form of the line that

passes through the given points.

4, (-2,1),(3,—4) 5.

J

Self-Assessment for c oncepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria

in your journal.

WRITING AN EQUATION Write an equation in point-slope form of the

line that passes through the given point and has the given slope.

1

6. (2,0, m=1 7. (-3,-1) m= 3 8. (5,4);m=3

9. WRITING AN EQUATION Write an equation of the line that passes

through the points given in the table.

10. DIFFERENT WORDS, SAME QUESTION Which is different? Sketch

“both” graphs.

What is the graph of the equation y = 4x + 3?

Graph the line that passes through the points (4, 5) and (5, 9).

Graphy = 4x + 3. Graph the linear equation y — 7 = 4(x —1).

Section 13.7 Writing Equations in Point-Slope Form
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Modeling Real Life ~

You finish parasailing and are being pulled back to the boat.
After 2 seconds, you are 25 feet above the boat. At what height
were you parasailing?

You are 25 feet above the boat after 2 seconds, which can be
represented by the point (2, 25). You are being pulled down at a
rate of 10 feet per second. So, the slope is —10.

;" Because you know a point and the slope, use point-slope form to
[ write an equation that represents your height y (in feet) above the
ﬁ 10 feet boat after x seconds.

per

second y—y, =mx—x) Write the point-slope form.
_ y—25=—-10(x — 2) Substitute for m, x;, and ;.

y—25=—10x+ 20 Distributive Property
y=—10x + 45 Write in slope-intercept form.
The height at which you were parasailing is represented by the y-intercept.
So, you were parasailing at a height of 45 feet. j

e

V —

Vi

=] Self-Assessment for Problem Solving

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

11. Awriter finishes a project that a coworker started at a rate of 3 pages
per hour. After 3 hours, 25% of the project is complete.

a. The project is 200 pages long. Write and graph an equation for the
total number y of pages that have been finished after the writer
works for x hours.

b. The writer has a total of 45 hours to finish the project. Will the
writer meet the deadline? Explain your reasoning.

P DIG DEEPER! You and your friend begin to run along a path at
different constant speeds. After 1 minute, your friend is 45 meters

ahead of you. After 3 minutes, your friend is 105 meters ahead of you.

a. Write and graph an equation for the distance y (in meters) your
friend is ahead of you after x minutes. Justify your answer.

b. Did you and your friend start running from the same spot?
Explain your reasoning.
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1 3 0 7 P ra Ct i ce @ Go to BigldeasMath.com to geD

HELP with solving the exercises.

D> Review & Refresh

Write an equation in slope-intercept form of the line that passes through the

given points.
1. B 2. y \
X 2 0 2 i 25
y | 4 5 6 A/
(=2, -1)
L/
ER/ANEEEE
Ay [ []
Solve the equation. Check your solution, if possible.
3. 2x+3=2x 4, 6x—7=1-3x 5. 0.lx—1=12x—5.4

> Concepts, Skills, & Problem Solving

WRITING AN EQUATION The value of a new car decreases $4000 each year. After
3 years, the car is worth $18,000. (See Exploration 2, p. 593.)

6. Draw a graph that shows the value of the car after ¢ years.

7. Write an equation that represents the value V of the car after ¢ years.

WRITING AN EQUATION Write an equation in point-slope form of the line that
passes through the given point and has the given slope.

2 3

8. (3,0 m= 5 9. (4,8); m:Z 10. (1,-3); m=4
1 5
1. (7, -5); m= — 12. (3,3); ng 13. (-1, —-4); m= -2

WRITING AN EQUATION Write an equation in slope-intercept form of the line that
passes through the given points.

14. (—1,-1),(1,5) 15. (2,4),(3,6) 16. (—2,3),(2,7)
17. (4,1),(8,2) 18. (—9,5),(—3,3) 19. (1,2),(—2,—-1)

20. MODELING REAL LIFE At 0°C, the volume of a gas is 22 liters. For each degree the
temperature T (in degrees Celsius) increases, the volume V (in liters) of the gas

. 2 . . 3
increases by % Write an equation that represents the volume of the gas in terms

of the temperature.
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WRITING AN EQUATION Write an equation of the line that passes through the given
points in any form. Explain your choice of form.

21. . y }( 22. . y ;( 23. \ ; y
4 // 4 s"‘4
3/// 3 ){(2 3.5) (1,45 \\
(—1 1.5)22,(0, 2.5) | | ) /1| \
/ £(1,1.5) A
A1 1 ku, 1.5)
A /1] L
A//*?’l_l 1 2 3x —2-1 1 23 ax 321 \1/2 3 x
1] L 1] NN R
Y N
24. 25. 26.
X y X y X y
—1 3.5 -3 | —1 -7 6
1 —0.5 0 1 -3 4
3 —4.5 3 3 1 2

27. @ REASONING Write an equation of the line that passes through the
point (8, 2) and is parallel to the graph of the equation y = 4x — 3.

28. MODELING REAL LIFE The table shows the amount y (in fluid ounces) X P
of carpet cleaner in a tank after x minutes of cleaning.
1
a. Write an equation that represents the amount of cleaner 08
in the tank after x minutes. 10 | 88
b. How much cleaner is in the tank when the cleaning begins? 15 | 68

c. After how many minutes is the tank empty? Justify your answer.

2 I DIG DEEPER! According to Dolbear’s law, you can

predict the temperature T (in degrees Fahrenheit) by
counting the number x of chirps made by a snowy tree
#(10.75, 42) cricket in 1 minute. When the temperature is 50°F,

a cricket chirps 40 times in 1 minute. For each rise in
temperature of 0.25°F, the cricket makes an additional
chirp each minute.

Leaning Tower of Pisa

a. You count 100 chirps in 1 minute. What is the temperature?

b. The temperature is 96°F. How many chirps do you expect
the cricket to make? Justify your answer.

30. @ PROBLEM SOLVING The Leaning Tower of Pisa in Italy
was built between 1173 and 1350.

a. Write an equation that represents the yellow line.

b. The tower is 56 meters tall. How far from the center is
the top of the tower? Justify your answer.
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' ‘\ Connecting Concepts

» Using the Problem-Solving Plan

1. Everyitem in a retail store is on sale for 40% off. Write and
4 graph an equation that represents the sale price y of an
item that has an original price of x dollars.

Understand You know the percent discount of items in a retail

the problem ) A
/ store. You are asked to write and graph an equation
that represents the sale price of an item that has an
original price of x dollars.

Make a plan. Selling an item for 40% off is the same as selling an item
/ for 60% of its original price. Use this information to write
and graph an equation that represents the situation.

Solve and

check. /

2. Two supplementary angles have angle measures of x° and y°. Write and
graph an equation that represents the relationship between the measures
of the angles.

Use the plan to solve the problem. Then check your solution.

3. Amechanic charges a diagnostic fee plus an hourly rate. The table shows
the numbers of hours worked and the total costs for three customers.
A fourth customer pays $285. Find the number of hours that the mechanic
worked for the fourth customer.

Hours, x 1 3 5

Cost, y (dollars) | 90 210 330

Performance Task Anatomy of a Hurricane ~

At the beginning of this chapter, you watched a

STEAM Video called “Hurricane!” You are now ready to
complete the performance task related to this video, available
at BigldeasMath.com. Be sure to use the problem-solving
plan as you work through the performance task.
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- ‘,\\ Go to BigldeasMath.com to download
' - B Chapter ReVIeW \® / blank graphic organizers.

» Review Vocabulary

Write the definition and give an example of each vocabulary term.

linear equation, p. 556 rise, p. 562 slope-intercept form,
solution of a linear equation,  run, p. 562 p. 576

p. 556 x-intercept, p. 576 standard form, p. 582
slope, p. 562 y-intercept, p. 576 point-slope form, p. 594

B Graphic Organizers

You can use a Definition and Example Chart to organize information about a concept.
Here is an example of a Definition and Example Chart for the vocabulary term
linear equation.

Linear equation: an equation whose graph is a line

Example

y=2x+1

Example

y=8

Example

x=-2 - yad A
Weekday: A day of the week
other than Saturday or Sundav

Choose and complete a graphic organizer
to help you study the concept.

5 | hoP: c«'rstd
b Lo A \° wasn't nome
1. slope after cat soup!

. slope of parallel lines

. proportional relationship

. standard form
“Here is my Definition and Example Chart.
. point-slope form Wednesday, Thursday, and Friday
(Freya’s day) are all named after
mythical beings.”

2
3
4. slope-intercept form
5
6
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» Chapter Self-Assessment

As you complete the exercises, use the scale below to rate your understanding of the
success criteria in your journal.

1 2 3 4
| do not understand. I can do it I'candoiton | can teach
with help. my own. someone else.

13.1 Graphing Linear Equations (op. 555-560)

Qearning Target: Graph linear equations.

Graph the linear equation.

1. yzgx 2. y=-2 3. y=9—x
4. y=—025x+4 5. y=§x+2 6. x= -5

7. The equation y = 0.5x + 3 represents the
cost y (in dollars) of riding in a taxi x miles.

a. Use a graph to estimate how much it costs
toride 5.25 miles in a taxi.

b. Use the equation to find exactly how much
it costs to ride 5.25 miles in a taxi.

8. The equation y = 9.5x represents the earnings
y (in dollars) of an aquarium gift shop employee
that works x hours.

a. Graph the linear equation.

b. How much does the employee earn for
working 40 hours?

9. Isy = x?alinear equation? Explain your reasoning.

10. The sum S of the exterior angle measures of a polygon
with n sides is S = 360°.

a. Plot four points (n, S) that satisfy the equation.
Is the equation a linear equation? Explain your
reasoning.

b. Does the value n = 2 make sense in the context
of the problem? Explain your reasoning.
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602

(pp- 561-568)

uearning Target: Find and interpret the slope of a line.

Describe the slope of the line. Then find the slope of the line.

y

2 3 4x

11.

4
3
2
1

—4-3-2-1
7 ‘*2
-3
i (=3, -3)

12.

NEd

Find the slope of the line through the given points.
14. (-3,5),(-3,1)

13. (-5,4),(8,4)

The points in the table lie on a line. Find the slope of the line.

15.

0

1

2

3

-1

0

1

2

16.

X —2 0 2

3 4 5

17. How do you know when two lines are parallel? Use an example to justify
your answer.

18. Draw a line through the point (—1, 2) that is parallel to the graph of the line

in Exercise 11.

13.3 Graphing Proportional Relationships (op. 569-574)

u.earning Target: Graph proportional relationships.

Tell whether x and y are in a proportional relationship. Explain your reasoning.

If so, write an equation that represents the relationship.

19. 7

21
18
15
12

o W o ©
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30
25
20
15
10

0
01 2 3 45 6 7«x
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21.

22.

23.

The cost y (in dollars) to provide food for guests at a dinner party is
proportional to the number x of guests attending the party. It costs $30
to provide food for 4 guests.

a. Write an equation that represents the situation.
b. Interpret the slope of the graph of the equation.
c. How much does it cost to provide food for 10 guests?

Justify your answer.

The distance y (in miles) you run after x weeks is represented by
the equation y = 8x. Graph the equation and interpret the slope.

You research that hair grows 15 centimeters per year on average.
The table shows your friend's hair growth.

Months 1 2 3 4

Hair Growth
(centimeters)

1.5 3 4.5 6

a. Does your friend's hair grow faster than average? Explain.

b. Inthe same coordinate plane, graph the average hair growth and the

hair growth of your friend. Compare and interpret the steepness of
each of the graphs.

13.4 Graphing Linear Equations in Slope-Intercept Form (op. 575-550)

u.earning Target: Graph linear equations in slope-intercept form.

Find the slope and the y-intercept of the graph of the linear equation.

24,

y=—-4x+1 25.y=§x—12 26. y— 7=0.5x

Graph the linear equation. Identify the x-intercept.

27.

30.

31.

y=2x—6 28. y=—4x+8 29. y=—x—8

The cost y (in dollars) of one person buying admission
to a fair and going on xrides is y = x + 12.

a. Graph the equation.
b. Interpret the y-intercept and the slope. ﬁt

Graph the linear equation with slope —5
and y-intercept 0.
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13.5 Graphing Linear Equations in Standard Form

- u.earning Target: Graph linear equations in standard form.

Write the linear equation in slope-intercept form.

32, 4x+2y=-12

Graph the linear equation.

34.

36.

38.

1
—x+y=3
Y

x+5y=10

Write an equation in slope-intercept form of the line that passes through

the given points.
39. N
(3.1
—2-1 /2 3 4x
(01 72)
[ |
41.
X y
-2 4
0 1
2 —2
4 -5

40.

42,

33. x—y=

37. —lx +

2

13.6 Writing Equations in Slope-Intercept Form

u_earning Target: Write equations of lines in slope-intercept form.

l = —
o

1

4

35. —4x+2y=28

3
4

A dog kennel charges $30 per night to board your dog and $6 for each hour of
playtime. The amount of money you spend is given by 30x + 6y = 180, where
x is the number of nights and y is the number of hours of playtime. Graph the
equation and interpret the intercepts.

(0, 4)
T, @,2)
1
1y 1234 5%
x |y
-3
1 -1
2 1
3 3

43. Write an equation of the line that passes through (0, 8) and (6, 8).

44. Write an equation of the line that passes through (0, —5) and (—5, —5).
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45. A construction crew is extending a highway sound barrier that is

13 miles long. The crew builds% of a mile per week. Write an equation in

slope-intercept form that represents the length y (in miles) of the barrier

after x weeks.

13.7 Writing Equations in Point-Slope Form

u.earning Target: Write equations of lines in point-slope form.

(pp- 593-598)

Write an equation in point-slope form of the line that passes through the

given point and has the given slope.

46. (4,4 m=3 47. (2, -8); m= —%

Write an equation in slope-intercept form of the line that passes through

the given points.

48. (—4,2),(6, —3) 49.

1

-3

50. The table shows your elevation y (in feet) on a ski slope after x minutes.

y | 800 | 600

400

Write an equation that represents your elevation after x minutes.

b. Whatis your starting elevation?

c. After how many minutes do you reach the bottom of the ski slope?

Justify your answer.

51. A company offers cable television at $29.95 per month plus a one-time
installation fee. The total cost for the first six months of service is $214.70.

a. Write an equation in point-slope form that represents the total cost
you pay for cable television after x months.

b. How much is the installation fee? Justify your answer.

52. When might it be better to represent an equation in point-slope form rather
than slope-intercept form? Use an example to justify your answer.

Chapter Review 605



' *\ Practice Test

Find the slope and the y-intercept of the graph of the linear equation.
1. y=6x—5 2. y—1=3x+84 3. —%x+2y=7

Graph the linear equation.

4.y=—%x—5 5. —3x+6y=12 6.y=§x
7. Which lines are parallel? Explain. 8. The points in the table lie on a line.
y Find the slope of the line.
(2, 4) el 4
2 -1 —4
(=4, 1) L@ 05
. 3 - 0 —1
=6 —5—4 //_1 1 2 3 44
T [(—4, 71)_2 1 2
\ 2, -2
=2, -4) 2 5
‘—4
B’

Write an equation in slope-intercept form of the line that passes through

the given points.
9. X b 10. X y
(=3,3) z -2 2
N
AN
J N\ 0 2
—5—-4-3 7? 7} 1 2x
©, - 1) 2 2
INERN
— 4 2
Y IN

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

12. The number y of new vocabulary words that you learn after x weeks
is represented by the equation y = 15x.
Graph the equation and interpret the slope.
b. How many new vocabulary words do you learn after 5 weeks?
c¢. How many more vocabulary words do you learn after 6 weeks than

after 4 weeks?

13. You used $90 worth of paint for a school float. The amount of money you
spend is given by 18x + 15y = 90, where x is the number of gallons of blue
paint and y is the number of gallons of white paint. Graph the equation
and interpret the intercepts.
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1. Which equation matches the line shown in
the graph?

A y=2x—-2
B. y=2x+1
Cy=x—-2

D. y=x+1

2. Which point lies on the graph of 6x — 5y = 14?

Fo(—4,-1) G. (—2,4)

H. (1, —4) I (4, —2)

3. You reflect the triangle in the x-axis. What are the coordinates of the image?

R

Z(2, 1)
X(—4, 1) |
“4-3-2 |o| 1 2 3

PN —
=

A. X'(41),Y(2,3),Z2'(—21) B. X'(4,-1),Y(2 -3),Z' (-2, —1)

C X’(_4I _l)r Y’(_zl _3)7 Z’(zr _1) D. X,(]-r 4)1 Y’(?’r 2)1 Z’(L _2)
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4. Which of the following is the equation of a line parallel to the line shown

in the graph?
Y FE. y=3x—-10
4
\ 1
3 G y=—x+12
) (4, 2) 3
1
\ _
—4-3-2 |o|l 1 2 3 4 6 x H. y=-3x+5

rj \
[ %P

5. What is the value of x?

)

42°

(x +5)° 122°

6. An emergency plumber charges $49.00 plus $70.00 per hour of the repair. A bill
to repair your sink is $241.50. This can be modeled by 70.00/ + 49.00 = 241.50,
where h represents the number of hours for the repair. How many hours did it
take to repair your sink?

A. 2.75hours B. 3.45hours

C. 4.15hours D. 13,475 hours

7. Tt costs $40 to rent a car for one day.
W@ Inaddition, the rental agency charges

S8 you for each mile driven, as shown £ 5 Tl
STIETM  in the graph. 5 100 (500, 90)
T 80 (300, 70) 800, 50)
Part A Determine the slope of the line g 60/(100,50 20060 | | [ |1
s . S 4o 1 ( )
joining the points on the graph. R (VL)
E 2]
-5

0 100 200 300 400 500x

Part B Explain what the slope represents.
Miles driven
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8. What value of x makes the equation true?
>

7+2x=4x—5

9. Trapezoid KLMN is graphed in the coordinate plane shown.

y

=N W s

—5—-4-3 -2 (0] 1 2 3 4 5«x

Rotate Trapezoid KLMN 90° clockwise about the origin. What are the

coordinates of point M’, the image of point M after the rotation?

F (—3,—2)

H. (—2,3)

10. Solve the formula K = 3M — 7 for M.

AL M=K+7

11. What s the distance d across the canyon?

F. 3.6ft

H. 40ft

G. (-2, -3)

. (3,2)

G. 12ft

l. 250 ft

Cumulative Practice

609




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /ExportLayers /ExportVisiblePrintableLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [782.640 868.320]
>> setpagedevice




