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18 Linear Functions

PAGES 151 AND 152

Objective
To distinguish between linear and nonlinear functions
and to solve problems using linear functions

@ Introduction
Review linear equations, focusing on equations in
slope-intercept form. Define a linear function as any
function for which the graph is a straight line. A linear
function has an equation that can be written in slope-
intercept form. Identify the linear function from the
given examples. Work through the second sample
item to help students use a table to determine the
equation of a function and then graph the function.
Review how to use the slope formula.

Think About It S

Students should recognize real-life situations thatean
be represented with a linear relationship. For example;
the relationship between the number of poupids o
apples and the total cost is a linear relationship.

values, including reading #
a graph Interpret the ra
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LESSON

18 Linear Functions

[@I Introduction

A linear function is a/fly function with &g
for a linear function gan be written in slope-ittercept form, y £ mx + £, where m is
the slope and b isfhe y-intercept. The slope is the rate of (hange gr how steep
the line is. Slope is 3| m as the ratio of the change in y 1 the chgnge in x. The
yeintercept is where the ghagh crosses the y-axis at the point T8\,

ou can write any
linear equation in

1 slope-intercept form
| by isolating y using
inverse operations.

Which of these equations is aTme
Equation 1:y = 2% + 3
Equation 2: -5x + y = 1

In equations 1 and 3, x is raised to a power, 50 these &
Qt finear. In equation 4, x appears in the denomfhatgr,
| A function is
nonlinear if one of
the variables is
raised to a power,
inside absolute
value symbols, or
in the denominator
| of a fraction when
I solved for one of
{ the variables.

use alNgput-output table, a graph, or two pints on a line to
wrnte a lindag equatidr
Write a linedX equation fheg 8 3
© determine t e slope, pick any two points and use the slope
formula. Use (, 5) and (-3, -1).
_BTh _5-eN 5416 _,
SEHReARTO-(m 0+3 3

To deterrgfine the y-intercept, find the value of y when x is 0. In the table, the
value ofy is 5 when x is 0. The slope s 2 and the y-intercept 5 5. 50, m = 2 and
b=5

| When using the slcpe
=¥
L=a

| make sure to pick points
: that are ordered pairs.

| formula m =

The equation IS 2x + 5.
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Wirite a hhear equation from the graph,

>

The graph crosses the y-axis at -4, so the y-intercept is -4

To find the rate of change, pick any two points and use the slope formula:

hoh _a-2_2
m=F—m=3=5=%=2

S0, the equation is y = 2x — 4,

Think About It ,;3

What is an examgple of a linear relationship in your daily kfe?

@

= 2) Focused Instruction

Many real-life situations can be modeled with a linear function. Think about
the relationship between the variables and the constants in the situation.

» The Parker family went camping. The campground charged an entrance fee of
$20 and $10 per night. Write a function to determine the total cost, y, for a
camping trip for x nights

How miuch does the campground charge per night? $1O
How much does the campground charge for entrance? __ $20
What does x represent in this problem? the number of nights spent camping
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: 2 ) Focused Instruction

Write an expression to represent the cost for x nights of camping only.
10x

Is the entrance fee a constant or does it change? i ) 1
| A constant is a value

constant Lmat does not dﬁngE.J
Is the entrance fee added to or subtracted from the cost per night to
amp? ____addedto
What does y represent in this problem? the total cost for a camping trip

|[ The slope-intercept }
represents m in this problem? 10 Which value I form for a linear I
| 1

equation is y = mx + b.
represents b? 20 (SRS Y T

Thirk about the slope-intercept form of an equation. Which value

Write an equation in slope-intercept form representing the total

cost for x nights of camping. y =10x + 20

Use information in a situation to find the slope and write an equation for a
linear function.

> A candle is 12 inches tall. After it burns for 4 hours, it is 9 inches tall. Cam
graphs the relationship between the height of the candle, ¥ and the amount
of time it bumns, x.

What is the initial height of the candle? 12 inches
he value of is 07 12 itethisas oL oL o
What is the value of y when x is 07 Wirite this as [’m“img! IR ﬁnd"]
an ordered pair. __(0, 12 | ordered pairs for points |
| in the informationina |
What is the value of ywhen xis4? ____ 9 Write this as IL problem. /
an ordered pair. 4, 9) -------------

Use the two points you 1{gunu:!galm}\.'e |§ find the slope of this linear

function. 0-—4

Use the slope and the y-intercept to write the equation describing this linear
function. y=-4x+12

© The Contireetal Press, . DUPLICATING THIS MATERIAL 15 RLEGAL

= 2 ) Focused Instruction

Use i ion in a table to ine if a function is

» Zachary completed a science project to determine the beight (h) of a helium
balloon over time (t). The results of the experiment agé shown in the table.

[ Time, ttinseconds) [ 0 [ 5 | & [ 20 [ a5 |
[Height hiinfeen | 0 | 12 | 16 1~ao | 18 |

Which value represents x? ____ £

Which value represents y? h
Does time change in a constant pattern?
Yes, time increases by 5 gécuomde.in each entry.

Y4

Does height change in a constant Sattern?
No, it changes by diffdrent amounts each time.

Is the rate of change constanf
Is this a linear relationship?
Use what you know about functions to'solve these probl

1 Circle the equation that represents a linear Yynction.

Connections to Standards for
Mathematical Practice

e Make sense of problems and persevere in

solving them.

Reason abstractly and quantitatively.

e Model with mathematics.

e Use appropriate tools strategically.

e Attend to precision.

e | ook for and make use of structure.

o — ———— — — — — — —— —
[ ]
————————— — —— — — —
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@ Guided Practice

Students should complete the Guided Practice section
on their own. Offer assistance as needed, pointing out
the reminder and hint boxes along the right side of
the page.

Independent Practice
Answer Rationales

1 PART A The formula comparing temperature is
written in the slope-intercept form, y = mx + b. So
1.8 is m, the slope or rate of change.

PART B The Fahrenheit temperature when the
Celsius temperature is 0° is the same as the
y-intercept. When solving for the y-intercept, set x, o

3 ) Guided Practice

laph Does it change at |
a constant rate?

Height (feet)

Does this grapkshow a linear relationshyip?

Answer

Risgraph shaws the relationship between the bfight of a plant, in inches,
ind théMige, in months, that it grows.
(s Spiseir Sitac 1
| Think about how |
I the graph relates |
| to real ife.

G equalto0: F=(1.8)(0) + 32; F=0 + 32 = 3%
PART C Substitute the value of C to find F:

°Cc °F
-20 | F=(1.8)(-20) + 32
F=-36+ 32
F=-4
-10 | F=(1.8)(-10) + 32
=-18 + 32
F=14
0 [F=(1.8)0)+ £4) indepe ctice
F=0+ 32 bide the following problems.
F = 32 1 The formula F = 1.8C + 32 converts a temperature in Celsius to the DO K 2
temperature in Fahrenheit.
25 ,‘I:: i 21583_( ) +32 Part A Which value represents the rate of change, or slope? 8'F'3' 4
F=77 Answer 1.8
50 F= (1 8)(50) + 32 Part B What is the temperature in Fahrenheit when the temperature in
- . Celsius is 0°7
F=90+ 32
F%N Answer 32
Part C Complete the table to find the Fahrenheit temperature at the given

Celsius temperature.

[T =0 T -0 T o [ 25 | s |
[*] -4 | 14 | 32 | | 122 |

Part D s this relationship linear? Explain how you know.
Yes, it is linear because the rate of change is constant.

2D which table a linear DOK 2
NHEBEEH or3
Ly [ 1 [olasfa]e] o

[xJo[1T2a]3Ta]
Ly 15 [as]75 [ros5]3s]

¢ [lals]e]nTa]
Ly oo s o[ eo]s0]

b [T e T Teo]
Lr o[z ls]7w]
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hoice B is correct.

so it is not a linear4unction-
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*4 Independent Practice

3 This function table shows the relationship between the number of hours, h, DOK 3
an auto mechanic works to repair a car and the total cost, C in dollars, the
mechanic charges, 8 F 4

€i5)
10
170

230

290

h
1
2
3
4

Part A Write an equation that models this relationship. Explain how you
found your answer.

C = 60h + 50; | found the rate of change and then
substituted O for h to find the y-intercept.

Part B What is the value of C, in dollars, when h =
know.

| found the value of C by substituting 2+ for h:
C = 60(2.25) + 50 = (135) + 50 = $185.

2%? Explain how you

4 Match the equations from the box with th rect ription, You will n
uset:" :h: zuatlgn: om the bax with the correct description. You ot DOK 2
L y-te=0 | 15y = x | y=150+50x | y=150x+50 | 8'F
Equation
Leonard makes $15 an hour. y—15x=0
xsx:ge;‘nas $150 and plans to save 350 y= 150 + 50x

© The Contieeetal Press, . DUPLICATING THIS MATERIAL 15 RLEGAL

3 PART A To writg an eq
mx + b, find thie rate ¢f

ation in the form y =
change forx by using two

as $150, so this is the y-intercept. The
reases by $50 per month, or $50x. This
ip is shown by the equation y = 50x + 150,

= 150 + 50x.

*4 Independent Practice

5 Which table of values matches the equation y = -x + 3

A = ¥y
2 1
4 1
& 3
8 )
T
2 1
4 -1
6 3
8
c = ¥y
2 5
4 7
& 9
8 1
[ “RImy
2 -5
4 -7
5 -
AED
[ t is the slope of a Jine th. ses through the Paints 1 g, 2617 DOK 2
Answer 3 8_F_3’ 4
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To find the table that matches the equation, check
whiether the outputs in each table are able to
correctly substitute in the linear equation to equal
the input. In choice A, -1 # -2 + 3, so it is not
correct. In choice C, 5 # -2 + 3, so it is not correct.
In choice D, -5 # -2 + 3, so it is not correct. The
only table that matches the equation is choice B:
1=-2+3-1=-4+3,-3=-6+3;-5=-8+ 3.

To find the rate of change, use the formula
Yo~ 26 — 5
X, 9-2
The sIope of the line is 3.

N

21
—7—3.

m = Wlth the given points:

Extension Activity

Distribute blank coordinate planes to students. Have
each student draw a line on the coordinate plane
(lines must intersect the y-axis). Students should
exchange graphs with a partner and find the slope
and y-intercept of the graph. They should then write
the equation of the line in slope-intercept form.

o — — — — — — — — —
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