Chapter 3

Section 2
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3.2 The Graph of a Function

PREPARING FOR THIS SECTION Before getting started, review the following:
e Graphs of Equations (Section 2.2, pp. 157-159) e Intercepts (Section 2.2, pp. 159-160)
‘%\an Work the ‘Are You Prepared?’ problems on page 218.

OBJECTIVES 1 Identify the Graph of a Function (p. 214)
2 Obtain Information from or about the Graph of a Function (p. 215)
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Table

Year Price Year Price Year Price
1985 2.55 1995 1.72 2005 2.74
1986 1.90 1996 1.80 2006 3.01
1987 1.89 1997 1.76 2007 3.19
1988 1.81 1998 1.49 2008 3.56
1989 1.87 1999 1.61 2009 2.58
1990 2.03 2000 2.03 2010 3.00
1991 1.91 2001 1.90 2011 3.69
1992 1.82 2002 1.76 2012 3.72
1993 1.74 2003 1.99 2013 3.54
1994 1.71 2004 2.31 2014 3.43

Source: U.S. Energy Information Administration
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Figure
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Theorem

Vertical-Line Test

A set of points in the xy-plane is the graph of a function if and only if every
vertical line intersects the graph in at most one point. N
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Example

Identifying the Graph of a Function
Which of the graphs in Figure 14 are graphs of functions?
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(@) y = x2 (b) y=x8 (c) x=y2 (d) x2+ )2 =1
Figure 14
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Solution

The graphs in Figures 14(a) and 14(b) are graphs of functions, because every vertical
line intersects each graph in at most one point. The graphs in Figures 14(c) and 14(d)
are not graphs of functions, because there is a vertical line that intersects each graph
in more than one point. Notice in Figure 14(c) that the input 1 corresponds to two
outputs, —1 and 1. This is why the graph does not represent a function.
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Example

Obtaining Information from the Graph of a Function

Let f be the function whose graph is given in Figure 15. (The graph of f might
represent the distance y that the bob of a pendulum is from its az-rest position at time x.
Negative values of y mean that the pendulum is to the left of the at-rest position, and
positive values of y mean that the pendulum is to the right of the at-rest position.)

3
(a) What are £(0), f(%) and f(3m)?
(b) What is the domain of f?
(c) What is the range of f?

(d) List the intercepts. (Recall that these are the points, if any, where the graph
crosses or touches the coordinate axes.)

(e) How many times does the line y = 2 intersect the graph?
(f) For what values of x does f(x) = —4?
(g) For what values of xis f(x) > 0?
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Solution

(a) Since (0,4) is on the graph of f, the y-coordinate 4 is the value of f at the
3

x-coordinate O; that is, f(0) = 4. In a similar way, when x = EX theny = 0, so
3
f(%) = 0. When x = 37, theny = —4,s0 f(37) = —4.

(b) To determine the domain of f, notice that the points on the graph of f have
x-coordinates between 0 and 47, inclusive; and for each number x between 0 and
4qr, there is a point (x, f(x) ) on the graph.The domain of fis {x|0 = x < 47}
or the interval [ 0, 4 ].

(c) The points on the graph all have y-coordinates between —4 and 4, inclusive; and
for each such number y, there is at least one number x in the domain. The range
of fis {y|—4 = y = 4} or the interval [ —4, 4].
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Solution continued

(d) The intercepts are the points

(0,4), (727 o), (3; 0), (5277 0), and (7277 0)

(e) Draw the horizontal line y = 2 on the graph in Figure 15. Notice that the line
intersects the graph four times.

(f) Since (m,—4) and (3w, —4) are the only points on the graph for which
y = f(x) = —4,we have f(x) = —4whenx = 7 and x = 3.

(g) To determine where f(x) > 0, look at Figure 15 and determine the

x-values from 0 to 47 for which the y-coordinate is positive. This occurs

37 5 7
on {O, E) U (—W —ﬂ-> U (—W, 477}. Using inequality notation, f(x) > 0

2 272 2
for0<x<wor3w<x<sw or 77T<x<4
= — — — — = 411.
2 2 2 2
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Example

Average Cost Function

The average cost C per computer of manufacturing x computers per day is given by
the function

20,000
X

C(x) = 0.56x* — 34.39x + 1212.57 +

Determine the average cost of manufacturing:

(a) 30 computers in a day
(b) 40 computers in a day
(¢c) 50 computers in a day
(d) Graph the function C = C(x),0 < x = 80.

(e) Create a TABLE with TblStart = 1 and ATbl = 1. Which value of x minimizes
the average cost?
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Solution

(a) The average cost per computer of manufacturing x = 30 computers is
20,000

C(30) = 0.56(30)2 — 34.39(30) + 1212.57 + — $1351.54

(b) The average cost per computer of manufacturing x = 40 computers is

20,000
40
(c) The average cost per computer of manufacturing x = 50 computers is

C(40) = 0.56(40)? — 34.39(40) + 1212.57 + = $1232.97

_ 20,000
C(50) = 0.56(50)* = 3439(50) + 1212.57 + = = = $1293.07

(d) See Figure 16 for the graph of C = C(x).
(e) With the function C = C(x) in Y;, we create Table 2. We scroll down until

we find a value of x for which Y] is smallest. Table 3 shows that manufacturing
x = 41 computers minimizes the average cost at $1231.74 per computer.

ALWAYS LEARNING Copyright © 2016, 2012 Pearson Education, Inc. PEARSON Chapter 3.2-15



Solution continued

NORMAL FLOAT AUTO REAL RADIAN MP n

[ =

000

Figure 16
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Solution continued

NORMAL FLOAT AUTO REAL RADIAN MP n
Table 2 PRESS ENTER TO EDIT

FROUONOATVTIWN -

Y1B0.56X°-34.39%+1212.57+2
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Solution continued

NORMAL FLOAT AUTO REAL RADIAN MP n
PRESS # TO EDIT FUNCTION

38
39
40
41
42
43
44
45
46
Y7 :
48 1268.8

Y1=1231.74487805

Table 3
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