3.2 Linear Functions

Linear function:
e The graph of a linear equation is a line
e A function whose graph is a nonvertical line
e Has a constant rate of change
e Slope-Intercept Form: y = mx + b
e Solution is an ordered pair(x,vy)

Example 1: Parts of a linear function.
Identify the parts of slope-intercept form

y=mx+b»b
Example 2: Identifying Linear Functions
Do the tables represent a linear function?
A x| 36 | 9 12 b) 'x 1 3 | 5
y 36 30 24 18 y 2 9 20

Try on your own: Do the following represent a linear function?
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Example 3: Identifying Linear Functions
Which of the following represents a linear function?

a) y=25 b)y = /x c)y=§ dy=6(x—-1) e)x’+y=1 fly=2x+1

Core Concepts:
Discrete and Continuous Domains

Discrete domain: set of input values that consists of only certain numbers in an interval
-2 -7 0 1 2 3 4 5 b
Continuous domain: set of input values that consists of all numbers in an interval
) — >
-2-1 0 1 2 3 4 5 6

Example 4: Graphing Discrete Data

The linear function y = $12.50x represents the cost y (in dollars) of x tickets for a school concert. Each
customer can buy a maximum of 6 tickets.

a) Find the domain of the function.

b) Is the domain discrete or continuous?

c) Graph the function using its domain
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Try on your own:
The linear function m = 80 — 5t represents the amount m (in dollars) of money you have after buying t tacos.
Find the domain of the function. Is the domain discrete or continuous?

Example 5: Graphing Continuous Data
A cereal bar contains 75 calories. The number c of calories consumed is a function of the number b of bars
eaten.
a) Does this situation represent a linear function?
b) Find the domain of the function.
c) Isthe domain discrete or continuous?
d) Graph the function
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Homework: 12-14, 16-24, 27-28, 35, 36,



3- 2 EXE I‘CISES Dynamic Solutions available at BigldeasMath.com

—Vocabulary and Core Concept Check

1. COMPLETE THE SENTENCE A linear equation in two variables is an equation that can be written
in the form . where m and b are constants.

2. VOCABULARY Compare linear functions and nonlinear functions.
3. VOCABULARY Compare discrete domains and continuous domains.

4. WRITING How can you tell whether a graph shows a discrete domain or a continuous domain?

Monitoring Progress and Modeling with Mathematics

In Exercises 5-10, determine whether the graph 13. { x| 4 3 2 16
represents a linear or nonlinear function. Explain. — !  —
(See Example 1.) ‘ y 16 12 7 1
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% -3 ERROR ANALYSIS In Exercises 15 and 16, describe and

correct the error in determining whether the table or
graph represents a linear function.
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In Exercises 11-14, determine whether the table 2
represents a linear or nonlinear function. Explain.
(See Example 2.) NE 2 [x
=
Mlx 123 4
Y Y

5 10 15 | 20 ' e
The graph is a line. So, the graph

represents a linear function.

12.
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In Exercises 17-24, determine whether the equation
represents a linear or nonlinear function. Explain.
(See Example 3.)

17. y=x2+13 18. y=7-3x

19. y=V8 —x 20. y=4x(8 — x)
21. 2+ 1y=3x+4 2. y—x=2x—13y
23. 18x — 2y =126 24, 2x + 3y = 9xy

25. CLASSIFYING FUNCTIONS Which of the following
equations do not represent linear functions? Explain.

@A) 12=22+42 ® y—-x+3=x

© x=8 ® x=9- 3y
Sx i

) Y=1 @® y=vx+3

26. USING STRUCTURE Fill in the table so it represents a
linear function.

In Exercises 27 and 28, find the domain of the function
represented by the graph. Determine whether the
domain is discrete or continuous. Explain.

2.
24“)'. - - |- 40“y
18 . ® - - e 30
hol 4T B g
1 - - -
Y 4.8 12 6x | Y. 2.4 6]8x

In Exercises 29-32, determine whether the domain is
discrete or continuous. Explain.

29.

Input " 4 6
Bags, x -
Output "
Marbles, y 20 | 40 ] 60

30. [1nput A I
Years, x -
Ll 6 9 | 12
Height of tree (feet), y B

118 Chapter 3 Graphing Linear Functions

31. [1nput

Time (hours), x
Output
Distance (miles), y

150 | 300 | 450

32. [jnput

Relay teams, x
Output
Athletes, y

ERROR ANALYSIS In Exercises 33 and 34, describe and
correct the error in the statement about the domain.

33.
A
4‘y. 1 1 —

———+

Yy 2[1416] 8x

2.5 is inthe domain.

24/

o

xy | |

Y 2.4 6|8

The graph ends at x = 6,
so the domain is discrete.

35. MODELING WITH MATHEMATICS The linear function
m = 55 — 8.5b represents the amount m (in dollars)
of money that you have after buying b books.

(See Example 4.)

a. Find the domain of the function. Is the domain
discrete or continuous? Explain.

b. Graph the function using its domain.
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36.

37.

38.

MODELING WITH MATHEMATICS The number y
of calories burned after x hours of rock climbing is
represented by the linear function y = 650x.

a. Find the domain of
the function. Is the
domain discrete or
continuous? Explain.

b. Graph the function
using its domain.

MODELING WITH MATHEMATICS You are researching
the speed of sound waves in dry air at 86°F. The table
shows the distances d (in miles) sound waves travel

in 7 seconds. (See Example 5.)

Time Distance
(seconds), t | (miles), d
2 0.434
4 0.868
6 1.302
8 1.736
10 2.170

a. Does this situation represent a linear function?
Explain.

b. Find the domain of the function. Is the domain
discrete or continuous? Explain.

¢. Graph the function using its domain.
MODELING WITH MATHEMATICS The function

y = 30 + 5x represents the cost y (in dollars) of
having your dog groomed and buying x extra services.

Se

Pampered Pups <,
s e = . xS

Re * T« T p S
Extra Grooming Services
Paw Treatment Deshedding
Teeth Brushing Ear Treatment
Nail Polish

J

a. Does this situation represent a linear function?
Explain.

b. Find the domain of the function. Is the domain
discrete or continuous? Explain.

¢. Graph the function using its domain.

WRITING In Exercises 39-42, write a real-life problem
to fit the data shown in the graph. Determine whether
the domain of the function is discrete or continuous.

Explain. (See Example 6.)
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43.

y (in dollars) for working x hours.

a. What is the missing
y-value that makes
the table represent a
linear function?

b. What is your hourly
pay rate?

USING STRUCTURE The table shows your earnings

Time Earnings
(hours), x (dollars), y
4 40.80
5
6 61.20
7 71.40

MAKING AN ARGUMENT The linear function

d = 50t represents the distance d (in miles) Car A is
from a car rental store after ¢ hours. The table shows
the distances Car B is from the rental store.

Time Distance
(hours), t = (miles), d
1 60
3 180
5 310

a. Does the table represent a linear or nonlinear

function? Explain.

b. Your friend claims Car B is moving at a faster rate.
Is your friend correct? Explain.
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MATHEMATICAL CONNECTIONS In Exercises 45-48, tell 51. CLASSIFYING A FUNCTION Is the function
whether the volume of the solid is a linear or nonlinear represented by the ordered pairs linear or nonlinear?
function of the missing dimension(s). Explain. Explain your reasoning.
45. . 46. 0.2), 3, 14), (5, 22), (9, 38), (11, 46)
!
P H=-- 52. HOW DO YOU SEE IT? You and your friend go
s L7 ’ 9m 3in. running. The graph shows the distances you and
7 4in. your friend run.
s
b
Running Distance
47. 2cm 48. r -
L -~y
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0, = >
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Minutes
49. REASONING A water company fills two different-
sized jugs. The first jug can hold x gallons of water. a. Describe your run and your friend’s run. Who
The second jug can hold y gallons of water. The
. L . runs at a constant rate? How do you know?
company fills A jugs of the first size and B jugs of the .
; ) Why might a person not run at a constant rate?
second size. What does each expression
represent? Does each expression represent b. Find the domain of each function. Describe the
a set of discrete or continuous values? domains using the context of the problem.
a x+y
p
b A+E WRITING In Exercises 53 and 54, describe a real-life
c. Ax situation for the constraints.
d. Ax + By 53. The function has at least one negative number in the
domain. The domain is continuous.
54. The function gives at least one negative number as an

50. THOUGHT PROVOKING You go to a farmer’s market
to buy tomatoes. Graph a function that represents the

cost of buying tomatoes. Explain your reasoning.

output. The domain is discrete.

—Maintaining Mathematical Proficiency revevie wat you reamed n pevious graces an essans
Tell whether x and y show direct variation. Explain your reasoning.  (Skills Review Handbook)
55. ‘ Ay: 56. 3lkyf 57. '3“y ‘
1 t f 1 4
3 7 [ 1 3x T2 2 | x =2 2 | x
1 | . l
v ¥y Y3y
Evaluate the expression when x = 2. (Skills Review Handbook)
58. 6x + 8 59. 10— 2x+38 60. 4(x +2 —5x) 61. % +5x—7
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