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54 Chapter 1 Functions and Linear Models

a. Which of the following functions bestmodels the data?
(A) A(x) = 0.05x + 20.75
(B) A(x) = 0.1x + 20 + %
(C) A(x) = 0.0008x% — 0,07x + 23.25
(D) 4(x) = 25:5(1. 08)“")

% Graph the model you chose in part (a) with

5 < x < 30. Use your graph to estimate the lowest cost
per hat and the number of hats the team should order to
obtain the lowest price per hat.

27. @ Value of Euro The following table shows the approximate
value V of one Euro in U.S, dollars from its introduction in
January 2000 to January 2005. (r = 0 represents January,
2000.)%

1.00 ] 090 | 1.30

Which of the following kinds of models would best fit the
given data? Explain your choice of model. (4,a, b,c, and m
are constants.)
(A)Linear: V(ty=mt + b
(B) Quadratic: V(1) = at* + bt +c
(C) Exponential: V(£) = .4b

28. @ Household Income The following table shows the approxi-

mate average household income in the U.S. in 1990, 1995,
and 2003. (¢ = 0 represents 1990.)*!

35 143

Which of the following kind of model would best fit the given
data? Explain your choice of model. (4, a, b, c, and m are
constants.) .

{(AyLinear: H(t) = mt +'b
(B) Quadratic: H(7) = at®* + bt + ¢
(C) Exponential: H(#) = Ab'

Ex Acquisifion of Language The percentage. p(1) of
children who-can speak at least single words by the age of ¢
months can be approximated by the equation®”.

12,200
p(f)‘ = 100 1 Taw ) (t = 8.5)

2 SoURCES: Bloomberg Financial Markéts, International Monetary Fund/
New York Times, May 18, 2003, p. 17

in current dollars, unadjusted for inflation. SourcE: U.S.-Census Bureau;
“Table H-5. Race and Hispanic Origin of Househo 1—Households by
Median and Mean Income: 1967 to. 2003;” pubhshed August: 27, 2004;
WWW.CeNsus.gov

2 The model is the authors’ and is based on data presented in the article
The Emergence of Intelligence by William H. Calvin, Scientific American,
October, 1994, pp. 101-107.

& basic skills

a. Give a technology formula for p.

b. Graph p for 8.5 <t < 20 and 0 < p < 100. Use your
graph to answer parts (¢) and (d).

¢. What percentage of children can speak at least single
words by the age of 12 months? (Round your answer to
the nearest percentage point.)

d. By what age are 90% of children speaking at-least

single words? (Round your answer to the nearest

month.)

30. £x Acquisition of Language The percentage p(f)
of children who can speak in sentences of five or more
words by the age of # months can be approximated by the

. %
equation

5.27 x 1077

p(f):lOO(l-— - ;e ) (¢t > 30)

a. Give a technology formula for p.

b. Graph p for 30 <+ <45 and 0 < p < 100. Use your
graph to answer parts (b) and (c).

¢. What percentage of children can speak in sentences of five
or more words by the age of 36 months? (Round your
answer to the nearest percentage point.) '

d. By what age are 75% of children speaking in sentences of
five or more words? (Round your answer to the nearest
“month.) :

31. & Processor Speeds (Compare Exercise 33 in Section 1.1.)
The processor speed, in megahertz, of Intel processors could
be approximated by the following function of time ¢ in years
since the start of 1995:%

P(1) = 75t + 200 ifo<r=<4
S 6006 — 1900 if4 <1 <9
Sketch the graph of P 'and use your gfabh to estimate when
processor speeds first reached 2.0 gigahertz (1 gigahertz =
1000 megahertz).
32. % Leading Economic Indicators (Compare Exercise 34 in
Section 1.1.) The value of the Conference Board Index of 10
economic indicators in the U.S. could be approximated by the

following function of time 7 in months since the end of
2002:%

04r+110 if6<r<15

ED =1 02+ 119 if15 <7<20

Sketch the graph of E and use your graph to estimate when the
index first reached 115

» Ibid.
4 S()LR(F Sandpile.org/New }ark szes May 17,2004, p. CL.

5 Source: The Conference Board/New York Times, Vovember 19; 2004,
p.C7.

X fechnology exercise

% Television Advertising The cost, in millions of dol-
lars, of a 30-second television ad during the Super Bowl in the

vears 1990-2001 can be approximated by - the following -

piecewise linear function (# = 0 represents 1990):%°
) = 0.08:+06 if0<r<38
D=103s5 16 its<r=11

a. Give a technology formula for C and use technology to
graph the function C.

b. Based on the graph, a Superbowl ad first exceeded $2 mil-
hon in what year?

% Internet Purchases The percentage p(t) of buyers

of new cars who used the Internet for research or purchase’

27

cach year since 1997 is given by the following function™’

(¢t = 0 represents 1997):

B VA R & Ho<r<l1
) = 15tr+10 ift<tr<4

a. Givea technology formula for p and use technolo gy to
graph the function p.

b. Based on the graph, 50% or more of all new car buyers
used the Internet for research or purchase in what years?

36 SoURCE: New York Times, January 26, 2001, p. C1.
¥ Model is based on data through 2000 (the 2000 value is.estimated):

SoURCE: 1.D. Power Associates/The New York Times, January 25, 2000,

p. CL.

#basic skills

1:8-Linear Fun

i"ofm*moﬂ’{: %@ﬁ aﬁ{é ??easm ng
Exercises:

35,4 True or false: Every graphically spemﬁed fun
be specxﬁed numerically. Explain.

36. % True or false: Every algebraically Speaﬁed
also be specified graphically. Explain.

37. & True or false: Every numerically specified fun
main [0, 10] can also be specified graphically. |

38.'% True or false: Every graphically specified fun

~be specified algebraically. Explain.
39. & How do the graphs of two functions differ if t
fied by the same formula but have different don

40. % How do the graphs 6f two functions f(x) anc

glx) = flx)~+107(Try an example.)

41. How do the graphs of two functions f(x) and
g(x)y = f(x=5)? (Tryan example.}

42, How do the graphs of two functions f(x) and
g(x) = f(—x)? (Try an example.)

% technology sxercise

Linear functions are among the simplest functions and are perhaps the most

mathematical functions.




56 Chapter 1 Functions and Linear Models
ey Linear Functions from the Numerical
/ : and Graphical Point of View
Jy=3e—1 The following table shows values of y = 3x — 1 (m = 3, b = —1) for some values of x:
. -3 -2 -1 0 1 2/3] 4

|
[
<
|
-3
|
FSN
!
bt
[
W
oo
bt
J-—

Its graph is shown in Figure 7.

Figure 7 Looking first at the table, notice that that setting x = 0 gives y = —1, the value of b.
Numerically, b is the value of y when x =0
y On the graph, the corresponding point (0, —1) is the point where the graph crosses the
‘5 P y-axis, and we say that b = —1 is the p-intercept of the graph (Figure 8).
; What about m? Looking once again at the. table, notice that y increases by
=3k —1 m =3 units for every increase of 1 unit in x. This is caused by the term 3x in the for-
/o : mula: for every increase of 1 in x we get an increase of 3 x 1 =3 in y.
f ‘ x Numerically, y increases by m units for every 1-unit increase of x
1 LN Likewise, for every increase of 2 in x we get an increase of 3 x 2 =61iny. In enerak‘,'?i’f‘ ‘
INTESS y g V. 1n gener
/ ‘ x increases by some amount, y will increase by three times that amount. We write:
v ‘ Change in y = 3 x Change in x
Figure 8
yeintercept = b = —1

Graphically, b is the
y-intercept of the graph

quick Examg}ies 1. If x is changed from 1 to 3, we write

Ax = Second value — Firstvalue =3 — 1 =2

- 2. Looking at our linear function, we see that when x changes from 1 to 3, y changes |

from 2 to 8. So,

Ay = Second value — First value =8 -2 =6

Using delta notation, we can now write, for our linear function,

Ay = 3Ax " Change in v = 3 ¥ Change inx
Av

or 2 3
Ax

Because the value of y increases by exactly 3 units for every increase of 1 unit in x, the
graph is a straight line rising by 3 units for every 1 unit we go to the right. We say that

1:3 Linear Fur

we have a rise of 3 units for each run of 1 unit. Because the value ¢
by Ay = 3Ax units for every change of Ax units in x, in general we h:
Ay = 3Ax units for each run of Ax units (Figure 9). Thus, we have a rise ¢
of 2, arise of 9 for.a run of 3, and so on. S6, m =3 s a measure of the stex
line; we call m the slope of the line: '

: Ay Rise
Slope =m. = —— = ~——
Ax Run
4
; ’;‘i
;"’( Rise ’
/1Ay = 3Ax ‘
: i L2 IRise
- x ’ 6
. [/ Run : ;";3;
Ax r 1
/2
E
# ¥ Run

Figure @
Slope =m=3
Graphically, m is the slope of the graph.

In general (replace the number 3 by a general number ), we can say the f




Chapter 1 Functions and Linear Models 1.3 Linear Functi

gxé{mgie 1 Recognizing Linear Data Numerically and Graph

Which of the following two tables gives the values of a linear function? W
. formula for that function? : :

guick Examples 1, f(x) = 2x + | has slope m = 2 and y-intercept b = 1. To sketch the graph, we start

at the y-intercept b = 1 on the y-axis, and then move 1 unit to the rightandupm = 2 0 2 4 6 8 10 12
units to arrive at a second point on the graph. Now connect the two points to obtain N

the graph on the left. e = -0 - B -8

y ¥ 0 2 4 6 8 10 12

41 -1 -5 -9 1 =13 —-17 -21

i~
;

- Solution The function f cannot be linear: If it were, we would have Af =
. some fixed number m. However, although the change in x between successive
Consult the Technology Guides the table is Ax = 2 each time, the change in f is not the same each time. Thu
at the end of the chapterto see | A f/Ax is not the same for every successive pair of points.

how to generate tables showing | On the other hand, the ratio Ag/Ax is the same each time, namely,

7
7

using Technology

¢ 2. The line y = —1.5x + 3.5 has slope m = —1.5 and y-intercept » = 3.5. Since the
slope 1s negative, the graph (above right) goes down 1.5 units for every 1 unit it |

moves to the right. f the ratios Af/Ax and Ag/Ax. Ag 4
, - These tables show at a glance )
that fis not linear. Ax 2
It helps to be able to picture what different slopes ook like, as in Figure 10. Notice
that the larger the absolute value of the slope, the steeper is the line. Ax 2-0=2 4-2=2 6-4=2 §-6=2 W-8=2  12-
s e, ot ey ot i, s, e, -~
0 2 4 6 8 10
3 —~1 -5 -9 ~13 —17
SRR S e R R R — i
) Y rg (e} =3 =S (m1) G (=5 13 (=8 17— (=13 -2
? ; 5 =4 =4 = ik = =4 = -4
/
/ 3 0 X :
A S| 2%%.6 8 10 12 : o _ :
%/ /o, / - ”\‘:\é f " Thus, g is linear with slope m = —2. By the table, g(0) = 3, hence b = 3. T
. /P ol AN
/{/{: f/ 1 ,/’f ‘f 13 e “’f‘é\i\@g g(x)y=-2x+3 Check that this formula gives the values in the ta
17 SR ) 5 . ‘ :
R //”““]'—-f‘ S 1 ] -20 N - If you graph the points in the tables defining fand g above, it becomes easy
Slope + Stope | ¥ Slope 2 ¥ Slope 3 =25 - g is linear and fis not; the points of glieon a straight line (with slope —2), v
Figure %1 - points of /do not lie on a straight line (Figure 11).
. Slope —= ® % Slope ~2 . Slope —3
\':"*\\”\ih ‘71; -, : | i | e e .
e Example 2 Graphing a Linear Equation by Hand: intercepts

! Graph the equation x + 2y = 4. Where does the line cross the x- and y-axes’

- Solution We first write v as a linear function of x by solving the equation fi

% 2y =-x+4
so
Figure 10 y= ~§x +2




&0 Chapter 1 Functions and Linear Models
¥y ‘ - Now we can see that the graph is a straight line with a slope of —1/2 and a y-intercept
of 2. We start at 2 on the y-axis and go down 1/2 unit for every 1 unit we go to the right.
gl - The graph is shown in Figure 12.
%i;\% We already know that the line crosses the y-axis at 2. Where does it cross the x-axis?
Lo . - Wherever that is, we know that the y-coordinate will be 0 at that point. So, we set y = 0
1\\.\7\&* and solve for x. It’s most convenient to use the equation we were originally given:
: R j x+2(0) =4 Original equation withx = §
F 50 x =4
Figure 12

* The line crosses the x-axis at 4.

- Before we go on... We could have graphed the equation in Example 2 another way,
by first finding the intercepts. Once we know that the line crosses the y-axis at 2 and the
x-axis at 4, we can draw those two points and then draw the line connecting them. =

We now summarize the procedure for finding the intercepts of a line.

:%Wf?;txé’m?i?; Consider the equation 3x —2y =6. To find its x-intercept, set y =0 to find
X =06/3=2.To find its y-intercept, set x =0 to find y = 6/(—2) = —3. The line
crosses the x-axis at 2 and the y-axis at —3.

1.3 Linear Fu

quick Examples § Tpe slope of the line through (x;, y}) :'(1,“3) and'(xﬁ, v2) = (5, 11) is

ES

m:_A_};:yz-—yl = 11-—3:—:2
‘ Ax  xp -~ Xy 5—1 4
2. The slope of the line through (x;, y1) = (1, 2) and (X2, ) = (2, 1) is
A. — — po—
m=Y _Yzn _1-2 -1_ |
2~1 1

Ax Xy — Xy

Ld. Whatif we had chosen to list the two points in Quick Example 1 in reverse orde
suppose we had taken (x1, y;) :ﬁ(S, 11} and (x,, &) = (1. 3). What would have bes

on the computation of the slope £
A We would have found

Ay _»-n
Ax Xy — X1

3—11 -8

=2
1-3 -4

mo=

the same answer. The order in which we take the points is not important, as long as
same order in the numerator ond the denominator. &

Computing the Slope of a Line

We know that the slope of a line is given by

Example 3 Special Slopes
. Find the slope of the line through (2, 3) and (—1, 3) and the slope of the

Rise Ay

Slope = m = =
pe=m Run Ax

Recall that two points—say (xy, ;) and (x,, y2)—determine a line in the xy-plane. To
find its slope, we need a run Ax and corresponding rise Ay. In Figure 13, we see that we

(3.2 and (3, —1).

Solution The line through (2, 3) and (—1, 3) has slope
| Ay 3-3 @

can use Ax = x; — x, the change in the x-coordinate from the first point to the second, Figure 14 m = e et 0
as our run, and Ay = y, — v, the change in the y-coordinate, as our rise. The resulting B ; T -
formula for computing the slope is given below. - A line of slope 0 has 0 rise, so is a orizontal line, as shown in Figure |
¥ - through (3, 2) and (3, —1) has slope
, z
; Av N -
Y2 B Ax 3-3 0
| (X, ¥) :
| . . which is undefined. If we plot the two points, we see that the line passing th
Ay =1y, ~y / R&f . is vertical, as shown in Figure 15.
v v Rum Finding a Linear Eqaatisn from Data:
“ Ax How to Make a Linear Model
: P g * ' Vertical lines have undefined slope. If we happen to know the slope and y-intercept of a line, writing down its
*1 T Figure 18 straightforward. For example, if we know that the slope is 3 and the y-inter

Figure 13




Functions and Linear Models

then the equation is y = 3x — 1. Sadly, the information we are given is seldom so
convenient. For instance; we may know the slope and a point other than the y-intercept,
two points on the line, or-other information.

We describe a straightforward method for finding the equation of a line: the point-
slope method. As the name suggests, we need two pieces of information:

* The slope m (which specifies the direction of the line)

* A point (xy, y1) on the line (which pins down its location in the plane)

The equation of the line through the point (x;, ¥1) with stope m must have the form
y=mx+b

for some (unknown) number b. To determine b we use the fact that the line must pass
through the point (x1, y1), so that (xy, ;) satisfies the equation y = mx + b. In other
words, :

y =mx) +b
Solving for b gives
b=y —mx

Summarizing:

The line through (2, 3) with slope 4 has equation
y=4x + b, where b =3 —-(4)(2) =5, soy =4x — 5

%
H

{47 When do we use the point-slope formula rather than the slope-intercept form ’

fiki Use the point-slope formula to find the equation of a line when you are given information
about a point and the slope of the line. The formula does not apply if the slope is undefined, as
in a vertical line; see Example 4(d) below. The slope-intercept form is more useful for graphing
a line whose equation you already have. &

| Example 4 Using the Point-Slope Formula
Find equations for the following straight lines.

a. Through the points (1, 2) and (3, —1)

b. Through (2, —2) and parallel to the line 3x + 4y =5
¢. Horizontal and through (-9, 5)

- d. Vertical and through (=9, 5)

1.3 Linear Func

| Sclution In each case other than (d), we apply the point-siope formula.

. To apply the point-siope formula, we need

« Point We have two to choose from, so we take the first, (xy, yy) = (1,

« Slope Not given directly, but we do have enough information to calcul
we are given two points on the line, we can use the slope formula:

_n=n -1=2 3

xzf-—,x;_ 3-—-1 - 2

m

An equationrof the line is therefore

3
P e b
y==3x+
"3 7
whereb = yy —mx; =2~ (_5)(1) =550
3 +7
f o ——X —
y=-5%+3

. Proceeding as before,

* Point Given here as (2, —2).

+ Slope We use the fact that parallel lines have the same slope. (Wh
find the slope of 3x + 4y = 5 by solving for y and then looking at the
of x:

3
y == =X 4 - To find the slope, solve for y.

4 4

so the slope is —3/4.
An equation for the desired line is

3
)/.—.—.——Zx—}—b
here b = = -2 3 (2) = !
where b = yy —mx; = p )= 5
3 1
T T
S0 ¥ 1 3

. We are given a point: (=9, 5). Furthermore, we are told that the line is

which tells us that the slope is 0. Therefore, we get
y=0x+b=5b

where b = y; —mx; =5 —(0)(—9) =5
SO y=3

. We are given a point: (—9, 5). This time, we are told that the line is ver

means that the slope is undefined. Thus, we can’t use the point-slope for
formula makes sense only when the stope of the line is defined.) What
Well, here are:some points on the desired line:

(“99 i)a (’—97 2)9 (_93 3)’ S

sox = —9and y = anything. If we simply say that x = —9, then these
solutions, so the equation is x = —9. ‘
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denotes basic skills exercises
TEx indicates exercises that should be solved using technology

In Exercises 1-6, a table of values for a linear function is given.
Fill in the missing value and calculate m in each case.

In Exercises 710, first find f(0), if not supplied, and then find
the equation of the given linear function.

0 2 4
-2 | -3 -4
-3 0
2 3 4
-3 -2 -1
-2 -3 |4
1 2 3 4
4 8 10

In each of Exercises 1114, decide which of the two given func-
tions is linear and find its equation. hint [see Example 1]

11. %

-
1§93
L
g

10 14 |18 |22

12. & 0 10 | 20 1 30

0 1.5 25135

% basic skilis

3 6 10 | 15

5 11 19 |29

8 4 |17 | 26

In Exercises 15-24, find the slope of the given line, if it is defined.

3 ) 2x
15,%},:_5}7_4 16.%%}’:—3—+4

x4+ 1 2x —1
Hy = — LBy = —
17. &y G 18. &y 3
19.23x+1=0 20.88x —2y =1
2.e3y+1=0 22.%2x +3=0
23.@4x +3y =7 24.82y +3=0 o

In Exercises 25-38, graph the given equation.
hirt [ses Example 2}

25. 2y =2x—1 26,3y =x—3
27.@y——-~%x+2 28.@y=—%x+3
29.%y+ tx=—4 30.8y— jx=-2
3.&7x -2y =7 32.@2x —3y =1
33.&3x =8 34, @2x = 7

35. 46y =9 36. 23y =4
37.%2x =3y 38. #3x = -2y

In Exercises 39-54, calculate the slope, if defined, of the straight

line through the given pair of points. Try to do as many as you
can without writing anything down except the answer.
hint [see Example 3}

39.2(0,0)and (1,2) 40. % (0,0) and (-1, 2)
41. % (—1,-2)and (0, 0) 42, %(2,1) and (0, 0)
43.%(4,3)and (5, 1) 44. % (4,3)and (4, 1)

45.2 (1, ~1)and (1, —-2) 46, 2(—2,2)and (-1, —1)
47.%(2,3.5) and (4, 6.5) 48. % (10, —3.5) and (0, —1.5)
49. % (300, 20.2) and (400, 11.2)

50.% (1, —20.2) and (2,3.2)

51.%(0, 1) and (=1, 3)

52. (5, 1) and (-1, 3)

83, @ (a,byand (¢, d) (a # ¢}

84. & (a, by and (¢, b) (a # ¢)

Ex technology exercise

55, % In the following figure, estimate the slopes of all line segments.

1.3 Linear F

@, (b

1) 0N 0\

(a) © @ , @

i o,

O Je N

In Exercises 57--70, find a linear equation whose graph is the
straight line with the given properties. hini [see Example 4}

57. & Through (1, 3) with slope 3
58. @ Through (2, 1) with slope 2
59. % Through (1, ~%) with slope %
60. @ Through (0, —31) with slope %

61, @ Through (20, —3.5) and increasing at a rate of 10 units of y
per unit of x

62. % Through (3.5, —10) and increasing at a rate of 1 unit of y
per 2 units of x.

63. & Through (2, —4) and (1, 1)

64, # Through (1, —4) and (-1, —1)

65. % Through (1, —0.75) and (0.5, 0.75)

66. % Through (0.5, —0.75) and (1, —3.75)

67. @ Through (6, 6) and parallel to the linex + y = 4

68. & Through (1/3, —1) and parallel to the line 3x —4y =8
69. & Through (0.5, 5) and parallel to the line 4x — 2y = 11

70. % Through (1/3, 0) and parallel to the line 6x — 2y = 11

% basic skifls

Communication and Reasoning
Exercises

71.

72,

73.

74.

785.

76.

% How would you test a table of values of x :
comes from a linear function?

# You have ascertained that a table of values «
sponds to a linear function. How do-you find
that linear function?

# To what linear function of x does the
ax + by = c(b #0) correspond? Why -d
b #0?

% Complete the following. The slope of the lir
y = mx + b is the number of units that ___
unit increase in _____.

& Complete the following. If, in a straight Jing
three times as fast as x, then its is

# Suppose that y is decreasing at a rate of 4 un
crease of x. What can we say about the slope
lationship between x and y? What can we
intercept?

2EX technology exercise
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77. % If y and x are related by the linear expression y = mx + b, What is the effect on the slope-of increasing the y-coordinate -
how will y change as x changes if m is positive? negative? zero? of the second point (the point whose coordinates are in
78. & Your friend April tells you that y = f(x) has the property Row 3)? Explain.
that, whenever x is changed by Ax, the corresponding change  80. x Referring to the worksheet in Exercise 79, what is the

inyis Ay = —Ax. What can you tell her about /7 - effect on the slope of increasing the x-coordinate of the second

point (the point whose coordinates are in row 3)? Explain.

Ex Consider the following worksheet:

% basic skills

Ex technology exercise

Using linear functions to describe or approximate relationships in the real world is called
linear modeling. We start with some examples involving cost, revenue, and profit.

Cost, Revenue, and Profit Functions

, Examele 1 Linear Cost Function

. As of January, 2005 Yellow Cab Chicago’s rates were $1.90 on entering the cab plus
$1.60 for each mile.”

a. Find the cost C of an x-mile trip.
b.Use your answer te calculate the cost of a 40-mile trip.

¢. What is the cost of the second mile? What is the cost of the tehth mile?
d. Graph C as a function of x.

‘Solution
a. We are being asked to find how the cost C depends on the length x of the trip, or to
' yﬁﬁndC as a function of x. Here is the cost in a few cases:

Cost of'a 1-mile trip: C = 1.60(1) + 1.90 = 3.50
Costof a 2-mile trip: C = 1.60(2) + 1.90 = 5.10
Cost of a 3-mile trip: C = 1.60(3) + 1.90 = 6.70

$1.6

0 per mile plus $1.90

$1.60 per mile plug $1.90

otodist/Getty Images

3 miles @ $1.60 per mile plus $1.90

Do you see the pattern? The cost of an x- mlle trip is gwen by the linear function:
C(x)w16()xﬂ~190 '

Notice that the slope 1.60 is the incremental cost per mile. In this context we call 1.60

the marginal cost; the varying quantity 1:60x is called the variable cost. The

“According to their website at www.yellowcabchicago.comy/.

R

14 Linear N

C-intercept 1.90 is thecoé ch we call the fixed cost.

a linear cost function has ¢

P

Cx) = mx + b
R

Marginalcost:  Fixed ¢

b. We can use. the formula ‘Calculaie;the cost .o

trip as:

C(40) = 160(40)+l90 - $65.90

c. To calculate the cost of the second mlle we'could proceed as follows

Cldollars) : ; Find the cost of a 1-mile mp C(l) =1, 60(1) gy l 90 = $3.50
g }’f T f Find the cost of a 2-mile trip: C(2).= 1:60(2) + 190 = $5.10
f ;’g IR 3 Therefore, the cost of the second mlle is $5.10 =$3.50'= $1.60-
/€= 1.60x + 1.90 :
S/ : . But notice that this is just the margmal cost In faet, the marglnal cost is

'/ Marginal cost = Slope
Ao 160

/

each additional mile, so we could have done thls more. snnply

AL T S T B SO Cost of second mile = Cost of tenth mlle:: Marginal cost = $1.6(
{ Fixed cost = C-intereept = 1.90 : L

: o d. Figure 16 shows the graph of the cost function, which we can interpret
] , : 1 (miles) miles graph. The fixed cost is the starting height on the left, while the mary
o ' the slope of the line.

;n

Figure 18

“‘%‘* Before we go on.. In general, the slope m measures the number of units o
y per I-unit change inx, so we measure min umts of v per unit of x:

Umts of Slope — Units of y per umt of x

In Example 1, y is the cost C measured in dollars and x is the length of a trij
“in miles. Hence,

Units of Slope = Umts of ¥ per Umt of x = Dollals per mile

The y-intercept b, being a value of y, is measured in the same units as y. In
b is measured in dollars. = -

Here is a summary of the terms used in the precedmg example, alo
introduction to some new terms.






