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Study Strategy: Use Miultiple Representations

Representing a math concept in more than one way can help you understand it
more clearly. As you read the explanations and example problems in your text,
note the use of tables, lists, graphs, diagrams, and symbols, as well as words to
explain a concept.

From Lesson 4-4:

In this example from Chapter 4, the given function is described using an equation, a
table, ordered pairs, and a graph.

Graphing Functions {

Graph each function.

Step 2 Plot enough points to see
a pattern.

s s

Step 3 The ordered pairs appear to form a line. Draw a line through all
the points to show all the ordered pairs that satisfy the function. Draw
arrowheads on both “ends” of the line.

T

Sy

L m/”%m’“‘“*ww"‘mf

1. If an employee earns $8.00 an hour, y = 8x gives the total pay y the employee will
earn for working x hours. For this equation, make a table of ordered pairs and a
graph. Explain the relationships between the equation, the table, and the graph.

How does each one describe the situation?

2. What situations might make one representation more useful than another?
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Identify linear functions
and linear equations.

Graph linear functions
that represent real-world
situations and give their
domain and range.

Vocabulory
finear function
linear equation

EXAMPLE

300

Wiy learn this?

Linear functions can describe many
' real-world situations, such as distances

traveled at a constant speed.

Most people believe that there is no speed
limit on the German autobahn. However,
many stretches have a speed limit of

120 km/h. If a car travels continuously at
this speed, y = 120x gives the number of
kilometers y that the car would travel in

% hours. Solutions are shown in the graph.

The graph represents a function because
each domain value (x-value) is paired with
exactly one range value (y-value). Notice
that the graph is a straight line. A function
whose graph forms a straight line is called

a linear function .

A

: AEI
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exactly one range

vaiue. Th

forms a fine.

linear function
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identifying a Linear Function by its Graph

Each domain value
is paired with exactly

9}

ne range value.

not a linear function

Chapter 5 Linear Functions

Identify whether each graph represents a function. Explain. If the graph
does represent a function, is the function linear?

2Ly
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i1 1. 2. i T 1 1. JX
—4 =2 04 214
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The only domain

value, 3, is paired

with many

not a function

HECH . Identify whether each graph represents a function. Explain. If the
TouT!, graph does represent a function, is the function linear?
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You can sometimes identify a linear function by looking at a table or a list of
ordered pairs. In a linear function, a constant change in x corresponds to a
constant change in y.
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If you find a
constant change in

the y-values, check " n this table, a constant change of In this table, a constant change of +1
for a constant change . +1 in x corresponds to a constant in x does not correspond to a constant
in the x-values. Both change of —3 in y. These points change in y. These points do not satisfy
need to be constant satisfy a linear function. a linear function.
for the function to be
linear. The points from this table The points from this table do not

lie on a line. lie on a line.

EXAMPLE 2 identifving a Linear Function by Using Ordered Pairs

Tell whether each set of ordered pairs satisfies a linear function. Explain.

A {(2,4),(5,3),(8,2),(11,1)}

Write the ordered pairs in & table.
Look for a pattern.

-1 A constant change of +3in x
corresponds to a constant

q )
5 3
+ BQ‘*—**M—#"**”* Q* 1 change of —1iny
{ )
S, ;s»)

-1 These points satisfy a linear
function.

X y i
+ &m F:10 #_.jgﬁ 2# 6 A ocon
R 4N cet
2 g& ‘”"*”""6‘"_ — 5 A 2 changes in y.
+ E;Qw«-f—wu— —h 5 These points do not satisfy a
5 U Jinear function.

yeck 2. Tell whether the set of ordered pairs {(3, 5), (5 4), (7, 3), (9, 2),
T OUT! o . T
e {11, })} satisfies a linear function. Explain.
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Another way to determine whether a function is linear is to look at its equation.
A function is linear if it is described by a linear equation. A linear equation is
any equation that can be written in the standard form shown below.

Ax + By = Cwhere A, B, and C are real numbers and A and B are not both 0 J

Notice that when a linear equation is written in standard form
o x and y both have exponents of 1.
s x and y are not multiplied together.
« x and y do not appear in denominators, exponents, or radical signs.

Linear Not Linear

3x + 2y = 10 Standard form

3xy + x =1 xand y are multiplied.

y — 2 =3x Can be written as X3 4 y==1 xhasan exponent
Iy = 2 other than 1.
—y = 5% Can be written as X 4 % =12 y is in a denominater.

St y=0

For any two points, there is exactly one line that contains them both. This means
you need only two ordered pairs to graph a line.

EXAMPLE 3 Graphing Linear Functions

Tell whether each function is linear. If so, graph the function.

A y=x+3
y= x+3 Write the eguation in standard form.
—_X —X Subtraction Property of Equality
¥ —x= 3
—X 4 y= 3 The equation is in standard form (A = —1, B =1, C=3).

The equation can be written in standard form, so the function is linear.

To graph, choose three values of x, and
use them to generate ordered pairs.
(You only need two, but graphing three

Plot the points
and connect
them with a

points is a good check.) straight line.
X = 3 y ’
y=Xx+ (% ¥) 61
o | y=06+3=3 ] (43) Al s
1 y=%+3=4 (,4) 4
T —23325 | (29) Vi
X
o 2 4
BE y=x*

This is not linear, because x has an exponent other than 1.

Tell whether each function is linear. If so, graph the function.
3a. y=5x—9 3b. y=12 3¢, y=2"

30z  Chapter 5 Linear Functions



For linear functions whose graphs are not horizontal, the domain and range are all
real numbers. However, in many real-world situations, the domain and range must
be restricted. For example, some quantities cannot be negative, such as time.

Sometimes domain and range are restricted even further to a set of points.

For example, a quantity such as number of people can only be whole numbers.
When this happens, the graph is not actually connected because every point on
the line is not a solution. However, you may see these graphs shown connected
to indicate that the linear pattern, or trend, continues.

EXAMPLE & Career Application

Sue rents a manicure station in a salon and pays the salon owner $5.50
for each manicure she gives. The amount Sue pays each day is given by
f(x) = 5.50x, where X is the number of manicures. Graph this function
and give its domain and range.

Choose several values of x and

make a table of ordered pairs. Graph the ordered [pairs.
X f(x) = 5.50x Rental Payment
CiTl o | F(0) =550(0) =0 30 :(‘ |
; B &5, 27.50) | v inctivicdual
; ‘ ‘ g The individual
f(x) =y, soin : i | (1) =5.50{1) = 5.50 o 25 ;{;‘;ﬂ’fj rﬂ; v
Example 4, graph 2 | £z e Enlt — 11.00 | = d,200 |0
the function values £ | The) =2 € 20 Jsolutions in this
(dependent. variable) | 2 | £(2) = 5.50 % ?f(3, 16.50) gzt'um‘;mjz, ihi? fine
on the y-axis. f - a 15 shows that the
; ] - .
' ﬁ# f(4) =5. § 10 ., 11.00) , trend continues,
5 | £(5) = 5.50(5 &
. 54 #(1,5.50)
The number of manicures
/10, 0)
must be a whole number, so ! SRS S
o . 0 2 4 6 8
the domain is {0,1,2,3, .
Manicures

The range is {0, 5.50, 11.00,
16.50, ...}

Heck 4. What if...7 At another salon, Sue can renta station for $10.00
ITOUT!.  per day plus $3.00 per manicure. The amount she would pay
each day is given by f(x) = 3x + 10, where x is the number of
manicures. Graph this function and give its domain and range.

THINK AND DISCUSS o

4. Suppose you are given five ordered pairs that satisty a function. When
you graph them, four lie on a straight line, but the fifth does not. Is'the
function linear? Why or why not? ‘

3. In Example 4, why is every point on the line not a solution?

3. GET ORGANIZED Copy and
.complete the graphic
organizer. In each'box,
describe how to use the
information to identify a linear
function. Include an example.

Determining Whether a Function Is Linear
From its From its From a list of |
graph equation ordered pairs

5.1 ldentifying Linear Functions 303




1. Vocabulary Is the linear equation 3x — 2 = y in standard form? Explain.

S5EE EXAMPLE 4 ldentify whether each graph represents a function. Explain. If the graph does
p. 300 represent a function, is the function linear?

2. T ky 3.

4% 4% 1
21 21 2\
1 b i 3. JX 1 1 i i i X i i i X

-4 -2 0{ 2 4 4 —2 0¥ 2 4
1 / o1
~4 =4y ~4
SEE EXAMPLE 2  Tell whether the given ordered pairs satisfy a linear function. Explain.
p- 301 5. 4 3] 2 1 6. 114 9 |16 25

0] 2416818 y 1] 23| 4] 5
7. {(0,5), (~2,3), (=4, 1), (=6, ~1), (-8, -3)}
8. {(2,-2),(-1,0), (=4,1), (=7,3), (=10, 6)}

SEE EXAMPLE | 3
p. 302

Tell whether each function is linear. If so, graph the function.

2
9. 2x+3y=5 10. 2y =8 19, X3 12.
y =Y

W~

Ege
5

13. Transportation A train travels at a constant speed of 75 mi/h. The function
f(x) = 75x gives the distance that the train travels in x hours. Graph this function
and give its domain and range.

SEE EXAMPLE 4
p. 303

14. Entertainment A movie rental store charges a $6.00 membership fee plus $2.50 for
each movie rented. The function f(x) = 2.50x + 6 gives the cost of renting x movies.
Graph this function and give its domain and range.

=

il Identify whether each graph represents a function. Explain. If the graph does

For See represent a function, is the function linear?
Exercises Example
15-17 1 15. 2ty 16. 2t 17. % a2ty A
18-20 2 o1 Y o1
21-24 3 = 1 X ¥ x 4 x
25 4 VIR TN —4 -2 A2 4 4 -2 0} 2 4
- 4 Tt
—4 —41 ~4+
Appiication Practice-p. 532
Tell whether the given ordered pairs satisfy a linear function. Explain.
18 T30 o] 3|69 19. e 1] 2] 3
y | 2|10l 2]4] 302 -1] 0 1

20. {(3.4),(0,2), (=3, 0), (=6, -2), (-9, —4)

304  Chapter 5 Linear Functions
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TesT PREP

Tell whether each function is linear. If so, graph the function.
21, y=5 22, 4y~ 2x=0 23. 3 1 4y=10 24, 5+ 3y=8

25, Transportation The gas tank in Tony’s car holds 15 gallons, a;ld the car can
travel 25 miles for each gallon of gas. When Tony begins with a full tank of gas, the
function f(x) = ——z%x + 15 gives the amount of gas flx) that will be left in the tank

after traveling x miles (if he does not buy more gas). Graph this function and give its
domain and range. .

Tell whether the given ordered pairs satisfy a function. If so, is it a linear function?

2. {(2.5), (2 4),(2.3),(22) (2 Hh 27. {(43, 2), (~6,0), (~4, —2), (=2 =4), (0, _6)}
1
|
|

28. 7 T_ 10| =6 | -2 | 2 ol 29 T T 3 7 T
i | | | ‘
\1L,1\1

i
1
025 | 050 | 0.75 L y | 1] 1
Tell whether each equation is linear. If so, write the equation in standard form and
give the values of A, B, and C.

0

30. 2x — 8y =16 31, y=4x+2 32. Zx“—t%"‘l 33. %:y
, —4 :
34. iéﬁszﬁf 35. x=7 36. xy=6 37. 3x-5+y=2-1
N
38, y=—x+2 39, 5x=2y—3 40. 2y = -6 41. y=vx

Graph each linear function.

42. y=3x+7 43, y=x+25 44, y=8-—x 45. y=2x

46, —2y=—3x+6 47. y—x=4 48. y+2x=-3 49. x=5+Yy

50. Mieasurement One inch is equal to approximately 2.5 centimeters. Let x represent

inches and y represent centimeters. Write an equation in standard form relating X
and y. Give the values of A, B, and C.

51. Wages Molly earns $8.00 an hour at her job.
a. Let x represent the number of hours that Molly works. Write a function using x
and f(x) that describes Molly’s pay for working x hours.
b. Graph this function and give its domain and range.

52. Write About It Fory=2x— 1, make a table of ordered pairs and a graph. Describe
the relationships between the equation, the table, and the graph.

53. Critical Thinking Describe a real-world situation that can be represented by a
linear function whose domain and range must be limited. Give your function and its

domain and range.

54. This problem will prepare you for the Multi—Step

Test Prep on page 342.

a. Juan is running ona treadmill. The table shows —
the number of Calories Juan burns as a function of -

Time (min} Calories

time. Explain how you can tell that this relationship S U N N

is linear by using the table. L L

b. Create a graph of the data. LR 135

c. How can you tell from the graph that the irszﬁmf_ o182 -
1 189

relationship is linear?
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55.

56.

57.

58.

59.

Physical Science A ball was dropped from
a height of 100 meters. Its height above the
ground in meters at different times after its
release is given in the table. Do these ordered
pairs satisfy a linear function? Explain.

100 | 90.2 | 60.8 | 11.8

Critical Thinking s the equation x = 9 a linear equation? Does it describe a linear
function? Explain.

Which is NOT a linear function?
@B y=8 ® y=x+8 © y=2
The speed of sound in 0 °C air is about 331 feet per second. Which function could

be used to describe the distance in feet d that sound will travel in air in s seconds?
P d =5+ 331 (& d=331s > s=331d D s=331-4d

y=8—x

Extended Response Write your own linear function. Show that it is a linear
function in at least three different ways. Explain any connections you see between
your three methods.

What equation describes the x-axis? the y-axis? Do these equations represent linear
functions?

Geometry Copy and complete each table below. Then tell whether the table shows
a linear relationship.

61. 63.
Side Length | Perimeter Side Length | Area Side Length | Volume
- 1 1 1

2 2 2

3 3 3

4 4 ) 4
&
Simplify each expression. (Lesson 1-4) ,
64. 8> 65. (—1)° 66. (—4)* 67. (%-)

Solve each equation. Check your answer. (Lesson 2-4)

{ .
68. 6m +5=3m ~ 4 69. 2(1—4)=3—(3t+1) 70. 9y+5-2y=2y+5-y+3

Find the value of x in each diagram. (Lesson 2-8)
71. NABC ~ ADEF 72. ABCD ~ QRST

B
5 ft x ft
& 15 ft 4.cm ¢ xcm
C B A

306
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and interpret their
meanings in real-world
situations.

Use x- and y-intercepts to
graph lines.

Vocabulary
y-intercept
x-intercept

EXAMPLE 1

Wihe uses this?

Using Intercepts

The x-interceptis 4. It
represents the time
that the diver reaches
the surface, or when
depth = 0.

Divers can use intercepts to determine
the time a safe ascent will take.

A diver explored the ocean floor 120 feet below
the surface and then ascended at arate of 30
feet per minute. The graph shows the diver’s
elevation below sea level during the ascent.

The y-intercept is the y-coordinate of the
point where the graph intersects the y-axis.
The x-coordinate of this point is always 0.

The x-intercept is the x-coordinate of the
point where the graph intersects the x~-axis.
The y-coordinate of this point is always 0.

Finding Intercepts

S T X
—4\%<, 2
N\

B 3x—2y=12
To find the x-intercept,

3x -2y =12
3x — 2(0) = 12
3x—-0=12
3x=12
3x _ 12
33

x=4

The x-intercept is 4.

Find the x- and y-intercepts.

replace y with 0 and solve for x.

_15 + 1 2 5
@ -30 1
g ~45 +
-% —60
.9>3 —75 T
w -90 +
—-105 +
—~120 ‘ (0, ~120)
-125 £\

Time (min)

The y-intercept is —120.
It represents the diver’s
elevation at the start of ,
the ascent, when time = 0. |

The graph intersects the x-axis at (—4, 0).
The x-intercept is —4.

The graph intersects the y-axis at {4, ~3).
The y-intercept is —3.

To find the y-intercept, replace x
with 0 and solve for y.
3% — 2y =12
3(0) —2y=12
0—2y=12
—2y =12
—Zy_ 12
-2 -
y=—6

i
W/
4——+——+—f/ 5
—4 / S0
P

1b. —3x + 5y =30
lc. 4x+ 2y =16
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Finding ihfercepm

| use the “cover-up” method to find intercepts. To use this method, make sure
the equation is in standard form first.

If  have 4x — 3y = 12:

First, | cover 4x with my finger and
solve the equation [ can still see.

z Then [ cover —3y with my finger
% and do the same thing.
‘ | 4x (M =12
Madison Stewart t x=3
i

Jefferson High School The y-intercept is —4. The x-intercept is 3.

EXAMPLE 2  Travel Application

The Sandia Peak Tramway in
Albuquerque, New Mexico, travels

a distance of about 4500 meters to
the top of Sandia Peak. Its speed is
300 meters per minute. The function
f(x) = 4500 — 300x gives the tram’s
distance in meters from the top of
the peak after x minutes. Graph this
function and find the intercepts.
What does each intercept represent?

Meither time nor distance can be
negative, so choose several nonnegative

-

values for ». Use the function to

E=R RS s

generate ordered pairs.

x 0 2 5 10 15
(¢ = 4500 — 300x 4500 3900 3000 1500 0

Graph the ordered pairs. Connect the points with a jine.

Sandia Peak Tramway

P

E 4000
The graph is not the § 3000: e y—-rmt'ercepLAAlBO().fThls is the
path of the tram. a ] starting distance from the top
Even though the £ 2000+ (time = 0).
line is descending, © + ' o x-intercept: 15. This the time
the graph describes & 1000 when the tram reaches the
the distance from A i peak (distance = 0).
the peak as the ’ o A
tram goes up the ' 4 8 12 )
mountain. ‘ Time (min)

2. The school store sells pens for $2.00 and notebooks for $3.00.
The equation 2x + 3y = 60 describes the number of pens x and
notebooks y that you can buy for $60.

a. Graph the function and find its intercepts.
b. What does each intercept represent?
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EXAMPLE

You can use a third
point to check your
line. Either choose
a point from your
graph and check it
in the equation, or
use the equation to

generate a point and

check that it is on
your graph.

Remember, to graph a linear function, you need to plot only two ordered pairs.
It is often simplest to find the ordered pairs that contain the intercepts.

3 Graphing Linear Equations by Using Intercepts

Use intercepts to graph the line described by each equation.

B 2x—4y=18
Step 1 Find the intercepts.
y-intercept: Plot

Step 2 Graph the line.

x-intercept: 4, 0) and (0, —2).

2x — 4y =18 2x -4y =18 Connect with a straight line.
2x - 4(0)=8 2(0) —4—y:8
2x =38 —4y =
2x_8 “v_8
2 2 e
x=4 y=—2

Step 1 Write the equation in standard form.

2\ —6la—+
€%§ﬂ‘”6@' o
4y =24 — 3x
3x + 4y =24

Multiply both sides by 6, the LCD of the
fractions, to clear the fractions.

Write the equation in standard form.

Step 2 Find the intercepts. Step 3 Graph the line.

x-intercept: y-intercept: plot (8, ) and (0, 6).
3x+4y=24 3x+ 4y =24 Connect with a straight line.
3x+4(0)=24  3(0)+4y=24
3x =24 4y = 24
3x _24 2
3 3 4 4
x=28 y= 6

!gl%%ig_ : Use intercepts to graph the line described by each equation.

3b. y:—%x—z

3a. —3x+4y=—12

'E’HENE@ AND DISCUSS

1. A functmn has x- mtercept 4and y m‘rercept 2. Name two points onthe
graph of this function.

. What is the y-intercept of 2. 304x +§.= 4.31182&\That is the x-intercept of
i ~-92:4920y = —21. 5489’2 ‘

3. GET ORGANIZED Copy and complete the graphlc organizer.

Graphing Ax + By = C Using Intercepts
1. Find the 4 2. Find the r Graph the line
x-interceptby __7__. y-mtercept by 7 by _? .

5-2 Using Intercepts
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SEE EXAMPLE
p- 307

SEE EXAMPLE |
p. 308

SEE EXAMPLE .
p. 309

(" KEYWORD: MA7 Parent

1. Vocabulary The ? is the y-coordinate of the point where a graph crosses
the y-axis. (x-intercept or y-intercept)

4 Find the x- and y-intercepts.

2. S 3 Aby 4. by
51 : o1 N
4 -2 0l 2 a 4 20l / a4 4 N0 2 4
1 2/ N
-+ __4@ _4_\
o 5. 2X — 4y =14 6. —2y=3x—-6 7. dy +5x =2y — 3x + 16

Z 8. Biology To thaw a specimen stored at —25 °C, the temperature of a refrigeration
tank is raised 5 °C every hour. The temperature in the tank after x hours can be
described by the function f(x) = —25 + 5x.

a. Graph the function and find its intercepts.
o b. What does each intercept represent?

2 Use intercepts to graph the line described by each equation

9, 4x—-5y=20 10, y=2x+4 11. ——x—»—y 2 12. =5y +2x=~10

Fmd the x- and y- 1nlercepls

For See

Exercises Example 14. ‘ Ay 15. o V
13-21 1 -« LT X /
223 2 42 S
s et M —t
- S o S 4 -2 0l
24-29 3 < _2 g I 21
...4_.. 4
4 _._4...

Skills-Prac e,p. S12

Application Practice p. 532

16. 6x + 3y =12 17. 4y — 8 =2x 18, ~2y+x=2y—8
19. 4x+y=28 20. y —3x=~15 21, 2x+y=10x -1

22, Envirenmental Science A fishing lake was stocked with 300 bass. Each year,
the population decreases by 25. The population of bass in the lake after x years is
represented by the function f(x) = 300 — 25x.

a. Graph the function and find its intercepts.

e AT I vt A mnn vl ek b e s o e 41
L. What does each intercept represents

23. Sports Julie is running a 5-kilometer race. She runs 1 kilometer every 5 minutes.
Julie's dlstance from the finish line after x minutes is represénted by the function

f(x)=5- gx.
a. Graph the function and find its intercepts.
b. What does each intercept represent?
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Use intercepts to graph the line described by each equation.

24. 4x — 6y =12 25. 2x+ 3y =18 26. %x~4y:4
27, y—x=~1 28. 5x+3y=15 29. x~3y= -1

Biology A bamboo plant is growing 1 foot per day. When you first measure it,
itis 4 feet tall.

a. Write an equation to describe the height y, in feet, of the bamboo plant x days
after you measure it.

b. What is the y-intercept?

¢. What is the meaning of the y-intercept in this problem?

. Estimation Look at the scatter plot and
trend line.

‘ a. Hstimate the x- and y-intercepts. 8
Bamboo s tbe world’s b. What is the real-world meaning of @ 7 !
fastest-growing woody h int 2 g 6
plant. Some varieties cach Intercept: La b
- . = o4
. Can grow more than 32. Personal Finance A bank employee 20
30 centimeters a day - : o= 3
notices an abandoned checking account L2
and up to 40 meters tall. . . SE
with a balance of $412. If the bank charges 270
: o1 t : 0
a$4 monthly fee for the account, the 100 200 300 400 500 600,
function b-: 412 — 4m shows the Years since 1800 :
balance b in the account after m months. .

a. Graph the function and give its domain and range. (Hint: The bank will keep
charging the monthly fee even after the account is empty.)

b. Find the intercepts. What does each intercept represent?
¢. When will the bank account balance be 02
33. Critical Thinking Complete the following to learn about intercepts and horizontal
and vertical lines.
a. Graphx = —6, x = 1, and x = 5. Find the intercepts.
b. Graphy= -3,y =2, and y = 7: Find the intercepts.

¢. Write a rule describing the intercepts of linear equations whose graphs are
horizontal and vertical lines.

Match each equation with a graph.
34, —2x—y=4 35. y=4 - 2x 36. 2y +4x=8 37. dx—-2y=8

A B L

_._4&;_
C 4_,y A D % 4__.)/‘
-
t - ]
N \ 2+
~4 —2 0L 2 34 —4 =2 0L 2 2
-2 A
—4 —4%,
&
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' wessssssieney 38, This problem will prepare you for the Multi-Step Test © Time Distance
MiuLr-STER Prep on page 342. Remaining | Covered

Wg? ﬁ@&@ Kristyn rode a stationary bike at the gym. She (min) (mi)
programmed the timer for 20 minutes. The display 20 0
counted backward to show how much time remained 16 0.35
in her workout. It also showed her mileage. 12 0.70
a. What are the intercepts? 8 1.05 |
b. What do the intercepts represent? g 1"710
¢ .75

. 39. Write About It Write a real-world problem that could be modeled by a linear
function whose x-intercept is 5 and whose y-intercept is 60.

:j':;;mw ﬁ‘mw

40. Which is the x-intercept of —2x = 9y — 18?
-9 -2 © 2

41. Which of the following situations could be represented

by the graph? Time {weeks)
(E) Jamie owed her uncle $200. Each week o 10 20 30
for 40 weeks she paid him $5. 20 P
Jamie owed her uncle $200. Each week ® _g0 7
for 5 weeks she paid him $40. B -120f— i
Jamie owed her uncle $40. Each week 0 —160 [~
for 5 weeks she paid him $200. ~200

(I Jamie owed her uncle $40. Each week
for 200 weeks she paid him $5.

42. Gridded Response What is the y-intercept of 60x + 55y = 6607

Use intercepts to graph the line described by each equation.
43. —;—‘-x + %y =1 44. 0.5x — 0.2y =0.75 45. y= %x +6

46. For any linear equation Ax + By = C, what are the intercepts?

47. Find the intercepts of 22x — 380y = 20,900. Explain how to use the intercepts to
determine appropriate scales for the graph.

"1 0 in-"‘l

48. Marlon’s fish tank is 80% filled with water. Based on the )
measurements shown, what volume of the tank is NOT 7 . 15 in.
filled with water? (Lesson 2-9) .

20 in. -

49. 3¢ > 12 50. —4 = - 51. 52. —2w > 14

2

Tell whether the given ordered pairs satisfy a linear function. Explain. (Lesson 51}

53. {(~2,0),(0,3),(2,6), (,9), (6, 12)fp 54, {(0,0), (1,1), (4, 2), (9, 3), (16 4)}
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Area in the
Coordinate Plane

Lines in the coordinate plane can form the sides of polygons.
You can use points on these lines to help you find the areas
of these polygons.

Find the area of the triangle formed by the x-axis, the y-axis, and the line
described by 3x + 2y = 18. ‘

Step 1 Find the intercepts of 3x + 2y = 18.

x-intercept: . y-intercept:
3x+2y=18 Sx+2y=18
3x +2(0) =18 3(0) + 2y =18
3x=18 2y =18
x=56 v=9

Step 2 Use the intercepts to graph the line. The x-intercept is 6,
so plot (6, 0). The y-intercept is 9, so plot (0, 9). Connect
with a straight line. Then shade the triangle formed by the
line and the axes, as described.

Step 3 Recall that the area of a triangle is given by A = L bh. 9 units

« The length of the base is &.
¢ The height is 9.

Step 4 Substitute these values into the formula.

6 units
=Lpn
2
A= %{6%{;‘2) Substitite into the area formula,
= %(54) Simplify.
=27

The area of the triangle is 27 square units.

1. Find the area of the triangle formed by the x-axis, the y-axis, and the line
described by 3x + 2y = 12.

2. Find the area of the triangle formed by the x-axis, the y-axis, and the line
described by y = 6 — x.

3. Find the area of the polygon formed by the x-axis, the y-axis, the line described by
y = 6, and the line described by x = 4.

Connecting Algebra to Geometry




5-3
and Slope ;
i ¢
‘ il !Q
” ¢
¢
,, Why learn this? Gy
Find rates of change and Rates of change can be used to find how 5 ¢
slopes. - quickly costs have increased. 2 ¢
Relate a constant rate of . T | ¢
lci:aenge to the slope of a1, 1985 the cost of sending a 1-ounce letter was » i ?
’ 22 cents. In 1988, the cost was 25 cents. How fast g \% ¢
Vocabular did the cost change from 1985 to 19887 In other »r C
v words, at what rate did the cost change? r C
rate of change T T T O TR R R ¢
nse A rate of change is a ratio that ¢
run compares the amount of change in a dependent €
slope . ) . 4
variable to the amount of change in an ¢
independent variable. f‘\f”‘f’”\f"’\f‘“\f’"\f’\f’“\!““f““
change in dep@ndem *J&ﬁm&ﬁ&
rate of change = — "
change in indepe
EXAMPLE % Consumer Application

A rate of change of
1.25 cents per year
for a 4-year period
means that the
average change was
1.25 cents per year.
The actual change in
each year may have
been different.

Chapter 5

Rate of Change

Find the rate of change in cost for each time

The table shows the cost of mailing a 1-ounce letter in different years.

interval. During which

time interval did the cost increase at the greatest rate?

Year 1988 1990 1991 2004

2008

Cost (¢) | 25 25 29 37

42

dependent: cost

Step 2 Find the rates of change.

Step 1 Identify the dependent and independent variables.

independent: year

change in cost

change in cost 5 O
1988 t0 1990 —— = =5=0

changeé in cost 3G 95 !
1990 to 1991 & _ 2925 _4_,

1991 to 2004

change in cost

2004 t0 2008 ——— = —

The cost increased at the greatest rate from 1990 to 1991

The tahle chows the b halance of

AV

Yop 2T 2RY
Y] mour

o ’)1"\]/ e n/\nrH

days of the month. Find the rate of change for each time

interval. During which time interval did the balance decrease

at the greatest rate?

Day 1 6 16

22 30

210

- Balance ($) 550 | 285

2106 | 175

Linear Functions



EXAMPLE 2 Finding Rates of Change from a Graph

Graph the data from Example 1 and show the rates of change.
Postage Costs Graph the ordered pairs. The vertical

blue segments show the changes

in the dependent variable, and the
horizontal gree segments af‘zaw the
c_r’:dﬁgeg in the independent variable.

Natice that the greatest rate of change

i5 represented by ‘“a stespest of the

Alse

fweern 1988 and

0 cents

O<, : year .
1988 1992 1996 2000 2004
Year

fﬁ’f&:‘% 2. Graph the data from Check It Out Problem 1 and show the
rour. rates of change.

If all of the connected segments have the same rate of change, then they ali
have the same steepness and together form a straight line. The constant rate of
change of a nonvertical line is called the slope of the line.

The rise is the difference in the y-values of two Pr— —
points on a line. e ‘

The run is the difference in the »values of two
points on a line.

The slope of a line is the ratio of rise to run for

w
]
any two points on the line. El
rise changeiny
slope = —— = - X
R change in

(Remember that ¥ is the dependent variable and
x is the independent variable.)

EXAMPLE 2 Finding Slope
Find the slope of the line.

(i Begin at one point and count
y oV A2,3) vertically to find the rise.

: Then count f’!«’}i”f?(?ﬁ‘é“&fff&f o
% Risg = 2 ot to

Pay attention to
the scales on the ,
axes. One square
on the grid may not |
represent 1 unit.

X
In Example 3, eatch 1 )
quua're represents ‘ 3 4 slope = =% = 2
5 unit. ‘ —}

_ 3?@%@ _ 3. Find the slope of the line that contains (0, —3) and (5, —5).

5- Rate of Change and Slope 315



EXAMPLE ‘& Finding Slopes of Horizontal and Vertical Lines

Find the slope of each line.
(-1, 27 3,2 230 7
X (=2, D¢ T X
Z4 -2 00 2 a4 —2 | ol 2 a4
-2+ -
]+ ’__4_.
rise 0 _ rise _ 2
v T4 RTI
The slopeis 0. The slope is undefined.

c#ECK  Find the slope of each line.

T OoUT: :
Lo 4a V 4b. ty
10,5 1
4 X
2} ’ :
5 0
Ry 2 0 2 4
~4 -2 04 2 a4 21
o1 (0-a]  4-4

(6, -3)

As shown in the previous examples, slope can be positive, negative, zero, or
undefined. You can tell which of these is the case by looking at the graph of a
line—you do not need to calculate the slope.

Negative Slope Zero Slope Undefined Slope

N I

Positive Slope

Nianii!

Line rises from
left to right.

Line falls from
left to right.

Horizontal line

Vertical line

EXAMPLE & Describing Slope

Tell whether the slope of each line is positive, negative, zero, or undefined.

The slope is negative.

The slope is 0.
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CHECK  Tell whether the slope of each line is positive, negative, zero,
ouTt .
W1 or undefined.

5a. 3 5h.

Aline’s slope is a measure of its steepness. Some lines are steeper than others. As
the absolute value of the slope increases, the line becomes steeper.
As the absolute value of the slope decreases, the line becomes less steep.

Comparing Slopes

The line with slope 4 is The line with slope —2 The line with slope —
steeper than the line is steeper than the line is steeper than the line
with slope % with slope —1. with slope %
1 B 3
L — —1 -3 2
j1>| 5] |20 >1-1] -31>|3|

?E%E?ééé AN@ DISCUSS

. What is the rise shown in the grdph? What is v
the run? What is the slope?

2. The rate of change of the profits of a company
over one year is negative. How have the
profits of the company changed over
thatyear?

3. Would you rather chmb a hill'with a slope
of 4 or a hill with a slope of 2 29 Explam your
answer.

GET ORGANIZED Copy and complete the graphic organizer. In each
box, sketch a line whose slope matches the given description.

[Negétivej (Zéroj (Un(;;ﬁneM
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SEE EXAMPLE 1
p. 314

SEE EXAMPLE 2
p. 315

SEE EXAMPLE 3
p.315

SEE EXAMPLE 4
p. 316

SEE EXAMPLE 5
p.316

s

e

L

e

4,

6.

. Wocabulary The slope of any nonvertical line is

KEYWORD: M)/

iy

KEYWORD: MA7 Parent

? . (positive or constant)

The table shows the volume of gasoline in a gas tank at different times. Find the
rate of change for each time interval. During which time interval did the volume

decrease at the greatest rate?

The table shows a person’s heart rate over time. Graph the data and show the

rates of change.

10

92

146

64

Tell whether the slope of each line is positive, negative, zero, or undefined.

8.

10.

AN

TN

Chapter 5 Linear Functions

9.
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For See
Exercises Example
12 1
13 2
14-15 3
16-17 4
18-19 5

hil i1
Skills Practice p. S

12
Application ‘Practice'p. $32

g T A e

been called “America’s
Most Amazing Mile.” A
round-trip on the raitway
lasts about 1.5 hours.

The Incline Raitway’s climb ¢
up Lookout Mountain has |

B E

12. The table shows the length of a baby at different ages. Find the rate of change for
each time interval. Round your answers to the nearest tenth. During which time
interval did the baby have the greatest growth rate?

18

26

33

235|275

31.6

345

36.7

13. The table shows the distance of an elevator from the ground floor at different times.
Graph the data and show the rates of change.

15 | 23 | 30 | 35
70 0 45 60
Find the slope of each line.

14. % v 15.

N6

2

‘—:é I——Zl I\L\O\__

—432&}2,4)

16. y
PR
24_
T o X
—4 -2 0L 214
~21@ -3
.._..4--

17. r
s
2_.
1 1 i 1 L |X
4 —2 0 2 a4
....2._
(3, —3)

(=2,=-3) 4

Tell whether the slope of each line is positive, negative, zero, or undefined.

18.

/

|4

19.

P

Trave! The Lookout Mouniain Incline Railway in Chattanooga, Tennessee, is the
steepest passenger railway in the world. A section of the railway has a slope of about

0.73. In this section, a vertical change of 1 unit corresponds to a horizontal change of
what length? Round your answer to the nearest hundredth.

21.

change in x corresponds to a constant change in y. How is this related to siope?

5-2 Rate of Change and Slope

Critical Thinking In Lesson 5-1, you learned thatin a linear function, a constant
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22. This problem will prepare you for the

MuLTI-STER Mutlti-Step Test Prep on page 342.
Test PrREP . ; b > 7
R a. The graph shows a relationship S 240
L between a person’s age and his or £ 200 2 ﬂo) 5
i her estimated maximum heart rate 9 E 60 L J_i))
in beats per minute. Find the slope. £ £ 120 —
@
. Describe the rate of change in _E g &0
this situation. L 40

0 10 20 30 40 50 60 70 80 90
Age (yr)

23. Construction Most staircases in use today have 9-inch treads
and B%«inch risers. What is the slope of a staircase with these
measurements?

24. A ladder is leaned against a building. The bottom of the ladder
is 9 feet from the building. The top of the ladder is 16 feet
above the ground. Tread ~ "
a. Draw a diagram to represent this situation. -
b. What is the slope of the ladder? Riser —

w 25. Write About It Why will the slope of any horizontal line
be 02 Why will the slope of any vertical line be undefined?

26. The table shows the distance traveled by a car during a five-hour road trip.

40 § 80 | 80 | 110 | 160

a. Graph the data and show the rates of change.
b. The rate of change represents the average speed. During which hour was the
car’s average speed the greatest?

27. Estimation The graph shows the number of files
scanned by a computer virus detection program

over time. 800
a. Estimate the coordinates of point A. § 600
b. Estimate the coordinates of point B. § v g
¢. Use your answers from parts a and b to estimate g 400 L
the rate of change (in files per second) between T 200 o’

points A and B.

0 4 8 12 16 20 24

K@ 28. Data Collection Use a graphing calculator Time (5)
ime (s

N and a motion detector for the following. Set the
equipment so that the graph shows distance on
the y-axis and time on the x-axis.

a. Experiment with walking in front of the motion detector. How must you walk to
graph a straight line? Explain.

b. Describe what you must do differently to graph aline with a positive slope vs. a
line with a negative slope.
¢. How can you graph a line with slope 0? Explain.

N
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29. The slope of which line has the greatest absolute value?

B line A © line C
line B line D
30. For which line is the run equal to 0?7
fine A @© lineC
line B @ lineD

31. Which line has a slope of 4?7
@&
2_.

e
-2 04 2

—2 4

itk fo

372. Recreation Tara and Jade are hiking up a hill. Each has a different stride. The run

for Tara’s stride is 32 inches, and the rise is 8 inches. The run for Jade's stride is 36
inches. What is the rise of Jade’s stride?

33. Ecomomics The table shows cost in dollars charged by an electric company for
various amounts of energy in kilowatt-hours.

Energy (kWh) | 0 | 200 | 400 | 600 | 1000 | 2000
Cost ($) 3 3 | 31159115 | 150

. Graph the data and show the rates of change.

a
b. Compare the rates of change for each interval. Are they all the same? Explain.
¢. What do the rates of change represent?

d

. Describe in words the electric company’s billing plan.

Add or subtract. (Lesson 1-2)
34. -5+ 15 35. 9—11 36. —5 — (—25)

Find the domain and range of each relation, and tell whether the relation is a
function. {Lesson 4-2}

37. {(3,4),(3,2),(3,0),(3,—2)} 3. [ T o T2 [ 2| -2] -4
y (0ol 2 4|2 4

¥ind the x- and y-intercepts. |
39. 2x+y=6

41, 2y=—4x+ 1

5-3 Rate of Change and Slope
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« a quantity increases by a constant amount

» g quantity decreases by a constant amount.

Use with Lesson 5-3

There are many real-life situations in which the amount of change s
constant. In these activities, you will explore what happens when

janice has read 7 books for her summer reading club. She plans to read 2 books each

weel for the rest

will have read after different numbers of weeks have passed.

What number is added to the number of books in
each row to get the number of books in the next row?

of the summer. The t ahie shows the total number of books that Janice

What does your answer to Problem | represent
in Janice’s situation? Describe the meaning of the
constant change.
2 11

Graph the ordered pairs from the table. Describe 3 13
how the points are related. e

) 4 15
Look again at your answer 10 Problem 1. Explain 5 17

how this number affects your graph.

At a particular college, a full-time student must take at Jeast 12 credit hours
per semester and may take up to 18 crec dit hours per semester. Tuition costs

$200 per credit hour.

]

£

Copy and complete the table by using the information above.
What number is added to the cost in each row to get the cost in
the next row?

What does your answer (o Pmbiem 2 above represent in the
situation? Describe the meaning of the constant change.

Graph the ordered pairs from the table. Describe how the points
are related.

Look agam at y@ur answer to Problem 2. Explain how this
number affects your graph.

sctivity 1 and Problem 4. How are

rent?

i”; of any :ﬁs*a {w 11 that

14




An airplane is 3000 miles from its destination. The plane is traveling at a rate of 540
miles per hour. The table shows how far the plane is from its destination after various
amounts of time have passed.

What number is subtracted from the distance in
each row to get the distance in the next row?

. T'me (h)

What does your answer to Problem 1 represent in o | 3000
the situation? Describe the meaning of the constant
change. ! 2460
2 1920
€} Graph the ordered pairs from the table. Describe 3 1380 -
how the points are related.
4 840

Look again at your answer to Problem 1. Explain
how this number affects your graph.

A television game show begins with 20 contestants. Each week, the players vote 2
contestants off the show.

8. Copy and complete the table by using the
information above.

9. What number is subtracted from the number of
contestants in each row to get the number of
contestants in the next row? 1

10. What does your answer to Problem 9 represent in the
situation? Describe the meaning of the constant change. —

11. Graph the ordered pairs from the table. Describe how the
points are related.

12. Look again at your answer to Problem 9. Explain how this
number affects your graph.

13. Compare your graphs from Activity 2 and Problem 11.
How are they alike? How are they different?

14. Miake a Conjecture Describe the graph of any situation that involves repeated
subtraction of a positive number. Why do you think your description is correct?

15. Compare your two graphs from Activity 1 with your two graphs from Activity 2.
How are they alike? How are they different?

16. Make a Conjecture How are graphs of situations involving repeated
subtraction different from graphs of situations involving repeated addition?
Explain your answer.

5-3 Algebra Lab
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Find slop
slope for

e by using the
mula.

The Slope Formula

Vithwy tearn this?

i You can use the slope formula to

- find how quickly a quantity, such as
' the amount of water in a reservoir,
| is changing. (See Example 3.)

In Lesson 5-3, slope was described as
the constant rate of change of a line.
You saw how to find the slope of a line
by using its graph.

There is also a formula you can use to
find the slope of a line, which is usually
represented by the letter m. To use this
formula, you need the coordinates of
two different points on the line.

FORMULA EXAMPLE

The small numbers
16 the bottom right
of the variables are
called subscripts.
Read x, as “xsub
one” and y, as

"y sub two.”

324

The slope of a line is the
ratio of the difference in
y-values to the difference
in x-values between any
two different points on
the line.

If (35, ¥4) and (x,, yp) are
any two different points
on a line, the slope of

the line is m = 22201

Ly X"

If (2, ~3) and (1, 4) are
two points on a line, the
slope of the line is

Finding Slope by Using the Siepe Formula

lc. Find the slope of the line that contains (% Z«) and (%, %\

Chapter 5 Linear Functions

Find the slope of the line that contains (4, —2) and (-1, 2).
m= u {se the slope formula.
wA/z e v/i/l
2 —{(~2) o , N # :
= \u A”/ Substitute (4, —2) for (x,, y;) and (=1, 2} for (x,, v2)-
4
= — Simplity.
= _4
5
Tho clane nf the line that containg (4 _92Y and (1 2Yie 4,[
The slope of the line that contains (4, -2} and (—1, 2} i — -
%ﬁgﬁ% _ la. Find the slope of the line that contains (—2, —2) and (7, —2)

1b. Find the slope of the line that contains (5, —7) and (6, —4).




Sometimes you are not given two points to use in the formula. You might have to
choose two points from a graph or a table.

EXAMPLE E Finding Siope from Graphs and Tables

Each graph or table shows a linear relationship. Find the slope.

(2,3) be (%, Vo)
Step 2 Use the slope formula.

o Y

i

Simplity.

Use the slope formula,

Substitute (2, 0) for (x,, yi) @

A
La 1Y o
2 / tet (2, 2) be (x5, yr) and (=2, 1) be (x,. ¥2)-
(-2, -1 1 @2
4 N0 2 4
/ =21
—d
Vo= Wi . . ,
m = - Use the slope formula.
Ky Hy ¢
T2 Substitute (4, £} Tor (X 1) aha | —d, ) for (X, ¥z}
-3 e
= implity.
=3
4
: |
B 2 2| 2
o 1|35

Step 1 Choose any two points from the table. Let (2, 0) be (x,, y;) and

nd (2, 3) for (%, ¥2)-

cHeCK  FBach graph or table shows a line
fTour?. ,

~~~~~~~~~~ 2a.
a gty
61 (8’6)«’?
4:/'«1,4)
A
- ok
oy 2 4 6.8
2c. 0ol 21516
105 | 11|13 |

ar relationship. Find the slope.

2b.

2d.

(=2,4) }
2+

Remember that slope is a rate of change. In real-world problems, finding the
slope can give you information about how a quantity is changing.
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EXAMPLE 2 Environmental Science Application

The graph shows how much water is in
a reservoir at different times. Find the
slope of the line. Then tell what the

“_(20. 3000) ‘

o
slope represents. & 3000
pexep 2 2500
Step 1 Use the slope formula. g 2000 | :
2 (60, 2000
Vo =¥ 2 1500
m=<—"z = 1000
o i % 500
_ 2000 — 3000 K |
G — 20 0 10 20 30 40 50 60
—1000 Time (h}

—-25

44

Step 2 Tell what the slope represents.

In this situation, y represents volume of water and x represents ti
- change in volume

So slope represents U0 in units of ‘h"“s"‘“ﬁf’if"“”“ feet
e HIES

CREnNge

A slope of —25 means the amount of water in the reservoir is decreasing
(negative change) at a rate of 25 thousand cubic feet each hour.

HECK . 3. The graph shows the height of a plant over a period of days.
ITOUT!. pind the slope of the line. Then
tell what the slope represents.

24
20
16 Iy
12 pa

8 (30,710

R\

200

~E
]

Height {cm)

4 7

(A
0 10 20 30 40 50
If you know the equation that describes a line, you Time (days)
can find its slope by using any two ordered-pair
solutions. It is often easiest to use the ordered pairs that contain the intercepts.

EXAMPLE 4 Finding Slope from an Equation
‘ Find the slope of the line described by 6x — 5y = 30.

Step 1 Find the x-intercept. Step 2 Find the y-intercept.
6x - 5y = 30 6x — by =30
6x —5(0) =30 flety=0 6(0) —5y =30 letx=0
6x = 30 —5y =30
6x _ 30 5y _ 30
6 6 -5 =5
x=D5 y=—06

Step 3 The line contains (5,¢) and (¢, —86). Use the siope formula.

VoYV _ ~68-0 _ ~B _

Louiloy

Ccuecy 4. Find the slope of the line described by 2x + 3y = 12.
17 out!, '
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THINK AND DISCUSS

4. The slope of a line is the difference of the 2 divided by the
difference of the 2 for any two points on the line.

2. Two points lie on a line. When you substitute their coordinates into the
slope formula, the value of the denominator is 0. Describe this line.

3. GET ORGANIZED Copy and complete the — ‘
graphic organizer. In each box, describe how
to find slope using the given method. — |

}
From a} From al [ From an
graph tableJ equation

~ KEYWORD: MA7 Parent

SEE EXAMPLE 4 Find the slope of the line that contains each pair of points.

p.324 | 1. (3,6)and(6,9) 2. (2,7)and (4, 4) 3. (—1,-5)and (-9, -1)

SEE EXAMPLE 2 FEach graph or table shows a linear relationship. Find the slope.
p.325 | 4 :

oo 5 - ;
4. 2)
2 ; 0 25
i i X ###### a5
(~2, 1) 0 2. A4 G
-2 4 65
L 6 85

p.326 | 6.

7.
T ; o (48
- 180 ‘ ! @ 9 -
@ 1c0 _(12,160) £ sl
B 140 | ' =7
£ 120 “g 6 I
© 100 5 i i
@ : o 1/
H a
5 sl @0 L] N -
5 S : ) o 5| /e, 3
0 2 4 6 8 1012 & 7000 4000
Time worked (h} Peanuts
SEE EXAMPLE 4 Find the slope of the line described by each equation.
p.326 L. 8 8x+2y=096 9. 5x =90 — 9y 10. 5y =160 + 9x

5-4 The Slope Formula
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For See

 Exercises Example
113 1
14-15 2

ey 3
18-20 4

Skills Practice p. S12
Application Practice p. 532
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ERGE

(2,5)and (3, 1)

SR

Find the slope of the line that contains each
11.

pair of points.
12. (—9, —5) and (6, —5)

13. 3,4 and 3, -1

Each graph or table shows a linear relationship. Find the slope.

14.

x y
1 185
2 22
3 25.5
4 29

15 %
\Ay
02

(mé 10’— + ‘i\é

—4

Y

Find the slope of each line. Then tell what the slope represents.

16.

Find the slope of the line described by each equation.
19. 5y =130~ 13x

JIFERROR ANALYSISIF Two students found the slope of the line that contains

18.
21.

22.

23.

24.

(") 10

& ,

w

£ —40 —20 0 =
Nt o i
= ’ (57 +15)
8- / i3

£ :

@ 40

P & (—40, —40)

Temperature (°F)

7x 4+ 13y =91

17.

=~ n
& 294117 00 312.0) 1
— (=500, 212.9) [
= DT
g 210
o DA
‘: [Avie)
. 206
e T :
—1000 0 1000 2000

Altitude above sea level (ft)

20, 7 =3y =9x

(;6, 3) and (2, ~1). Who is incorrect? Explain the error.

_ =1-3

T2 - (=6)

=t
8

1
2

®

£
2

Environmental Seience The table shows how the number of cricket chirps per
minute changes with the air temperature.

Temperature,(‘?‘F) ;

40

50

60

70

80 90

Chirps per minute

0

i

40

80

120

160

a. Find the rates of change.

b. Is the graph of the data a line? If so, what is the slope? If not, explain why not.

Critical Thinking The graph shows the distance traveled

by two cars.

a. Which car is going faster? How much faster?

b. How are the speeds related to slope?

¢. At what rate is the distance between the cars changing?

Wirite About It You are given the coordinates of two 0 1
points on a line. Describe two different ways to find the

slope of that line.
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MULTI-STEP
TEST PREP

J—
@3
)

et

&3
o

25. This problem will prepare you for the Multi-Step Test Prep on page 342.

a. One way to estimate your maximum heart rate is to subtract your age from 220.
Write a function to describe the relationship between maximum heart rate y and
age X.

b. The graph of this function is a line. Find its slope. Then tell what the slope
represents. '

26. The equation 2y + 3x = —6 describes a line with what slope?

2 0 1 -2

27. A line with slope w% could pass through which of the following pairs of points?
& (O, ——%) and (1, 1) (0, 0) and (-13« »—%—)
(—6, 5) and (=3, 4) D (5, -6)and (4, 3)

28. Gridded Response Find the slope of the line that contains (—1,2) and (5, 5).

i B

Find the slope of the line that contains each pair of points.

29. (a, 0) and ((), b) 30. (Zx, y) and (x, 3y> 31. (x, ) and (x +2,3— y)
Find the value of x so that the points lie on a line with the given slope.

32. (x,2)and (-5,8),m=—1 - 33. (4, x) and (6,3x), m = 5

34. (1, —3) and (3,x), m = —1 35. (~10, ~4) and (x %), m =+

36. A line contains the point (1, 2) and has a slope of —12: Use the slope formula to find
another point on this line.

37. The points (2, 4), (0, 2), and (3, x — 1) all lie on the same line. What is the value
of x? (Hint: Remember that the slope of a line is constant for any two points on
the line.)

e

Solve each inequality and graph the solutions. (Lesson 3-7)

38. |x|+5 <16 39. |x+8] <3 40, 3lx| <12
41, x| -11= -4 42. |x — 6| > 10 43. |x+1|=7
Tell whether the given ordered pairs satisfy a linear function. (Lesson 5-1)

as. {(1,1), (2,4). (3,9). (4 16)} a5. {(9,0), (8, =5), (5. ~20), (3, ~30)}

Use the intercepts to graph the line described by each equation. {Lesson 52
46. x—y =5 47. 3x+y=9 48, y=>5x+ 10

5.4 The Slope Formula 329




