Chapter 1

Functions
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1.1

Review of Functions
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DEFINITION Function

A function f is a rule that assigns to each value x in a set D a wnigre valoe denoted
flx). The set [21s the domain of the function. The range is the set of all values of
Jx) produced as x varies over the domain (Figu 1L
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Figure 1.2

Two times for one temperature
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e Test

raph represents a function if and only if it passes the vertical line test: Every
vertical ling intersects the graph at most once. A graph that fails this test does not

represent a function.
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Figure 1.3 (a)
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Figure 1.3 (b)
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Figure 1.3 (c)
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Figure 1.3 (d)
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Figure 1.4
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Figure 1.5
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Figure 1.6
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Figure 1.7
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DEFINITION Composite Functions

Given two functions f and g, the composite function f
(feg)x) = fleg(x)). ltis evaluated in two steps: v = flu), where v = g(x).
The domain of f= g consists of all v in the domain of g such that v = g(x) isin
the domain of f(Fizur )

ris defined by
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Figure 1.8 (a) & (b)
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Figure 1.9
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Figure 1.10
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Figure 1.11
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Figure 1.12
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DEFINITION Symm

Graphs
A graph is symmetric with respect to the y
the graph. the point (—x. ¥) is also on th ph. This property means that the graph is
unchanged when reflected about the yv-axis (Fizu 13a),

A graph is symmetric with respect to the x
on the graph, the point (v, —) is also on the g

is if whenever the point (v, v) is on

xis if whenever the point (x, v) is
ph. This property means that the graph

is unchanged when reflected about the v-axis ( )
A graphis s tric with respect to the origin if whenever the point (v, v} is
on the graph, the point {(—x, —v) is also on the graph (1 1 3¢) Symmetry about

both the x- and y-axes implies symmetry about the origin, but not vice versa.
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Figure 1.13 (a)
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Figure 1.13 (b)
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Figure 1.13 (c)
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DEFINITION Symmetry in Functions

n f has the property that f(—x) = f{x), for all v in the domai
graph of an even function is symmetric about the y-axis. Polynomials consisting of
only even powers of the variable (of the form x~", where n is a nonnegative imeger)

are even functions.

An odd function f has the property that f{—x) = —f{x). for all x in the domain.
The graph of an odd function is symmetric about the origin. Polynomials consisting of
only odd powers of the variable (of the form v, where nisa nonnegative integer)
are odd functions.
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Figure 1.14
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Figure 1.16

Odd function—if (x, v} is on the
graph, then { —x, —v) is on the graph
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1.2

Representing Functions
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Figure 1.17
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Snapshot of a traveling wave packet

Figure 1.18
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The demand function
d& d= —50p+ 1100
is defined on the interval
1200 = 0=p=<22
10600 <
RO -1
600 =+ d==350p + 1100
400+
200 =+
1 1 1
T T T T L
" 5 10 15 w25 P
ALMIATS LEARNING Copyright © 2013 Pearson Education, Inc. PEARSON 33




Figure 1.21
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Figure 1.22
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Figure 1.23
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Figure 1.25
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Figure 1.27
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Figure 1.28
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Table 1.1

t(s) d (cm)
0 0
| 2
2 6
3 14
4 24
5 34
6 44
q 54
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Figure 1.29
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Figure 1.32
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Figure 1.35 (a) & (b)
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Figure 1.38
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For ¢ =0, the graph of ¥
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Figure 1.41
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Figure 1.44
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SUMMARY  Transformations
Given the real numbers a, b, ¢, and o and the function f, the graph of
v = ¢f{a(x — b)) + dis obtained from the graph of ¥ = f(x) in the
following steps.

horizemtal scaling

¥y = flax)
horizental shife

__ by b units -y = fla(x = b))

vertical scaling
by a facior of |¢| :

LY, flel | ¥y = cfla(x — b))
vertical shift

by d units .y =cftalx — b)) + d
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1.3

Trigonometric Functions
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Figure 1.45 (a) & (b)
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Figure 1.47
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TION Trigonometric Functions

Let P(x, ¥) be a point on a circle of radius r associated with the angle #. Then

. A) X ¥
sinf = cosll = tan # =
I !
v r T
cottl = sech = cscll =
¥y ) )
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Figure 1.48
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Figure 1.49
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Figure 1.50
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Trigonometric Iden

Reciprocal Ident

sin # I cos f
tanfl = el = =
cos # tan # sin
| I
cscl = — sech =
sin cos
sint 6 + cos’H = | |+ cot’f = cse’ @ an’# + 1 = sec’p

Double- and Hall-Angle Formulas

sin 28 = 2sinflcos®  cos20 = cos’@ — sin* @
" I + cos 26 o 1 = cos 28
cos™H 5 sin~ ¢ N
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Period of T nometric Fune

The functions sin #, cos &, sec #. and csc @ have a period of 27

sin (# + 2ar) = sin#l cos (# + 2w) = cosf

)

= s f,

sec (6 + = sec cse (@ + 2

for all # in the domain,
The functions tan & and cot # have a period of

tan (A + 7} = tan# cot (B + ) = cord,

for all @ in the domain,
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Figure 1.51 (a) & (b)
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Figure 1.52 (a) & (b)

The graph of v = tan & has period = The graph of 1

cot @ has period 7.
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v (hours)

Figure 1.54

Daylight function gives length
of day throughout the year.
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