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Section 3.3

Objectives

¢ Identify by sight the graphs of basic functions, such as the constant function, the identity
function, the square function, the cube function, the absolute value function, the square
root function, the cube root function, the reciprocal function, and the greatest integer
function.

¢ Evaluate a piecewise-defined function at a value in its domain.

e Graph a piecewise-defined function.

e Given the graph of a piecewise-defined function, find a rule that describes the function.

¢ Solve application problems involving piecewise-defined functions.

Preliminaries

Sketch the graph of each of the following functions. Indicate domain, range, and intercepts.
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Warm-up Y

1. Find the intercepts algebraically and graph the function: g(x) = —2x + 5.

2. Find the equation of the line passing through the points (=3, —2) and (—=1,5).

Class Notes and Examples

EH What is meant by a piecewise-defined function?

A function 0(€1L?M’0( didferently on (/{;#F”’"—#"p 10n s,
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Piecwise furctions are Li ke Fui-éfff;

How do you evaluate a piecewise-defined function?
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g How do you graph a piecewise-defined function?
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3.3.1 Forthe function f(x) = {
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(B) What is/are the intercept(s) of f?

()= 2033, e gitonepl s (0,5)
"‘_'0 '(‘[1-0( x-f‘nier((/-_é/ n FrLJ ‘E'LL IFZ,'Q,.«; Ha/ Laye Z2€re S
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D= 2X +3
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the X."}‘kq{f’# $ (N, 0).
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3.3.2 Consider the piecewise function f(x) =<2x =1 0<x <1

Vx x>1
(A) Evaluate f(—3), f(1), and f(5).

=) @Y= 1
()= 2Q-=2-1=]

£(s)=J¢

(B) Sketch an accurate graph of f.

AN

(C) What are the intercepts of f?

F(o)_p 1_(0).., = — . tle Z,n;vztr/f/,/,g (o/-;)_

The x-,kk.r(p(;%,‘J - tle f‘";---‘w L‘“/-‘j “‘“Z.ere =) = 2%~/
Se 1{(7«) E’IV“'./ '{0 €0 5'*:/ .(o}vf. for X,

o=1¥-) tle ykerce, i 3 (Yo, 0),

(D) What is the domain of f?

TLe. doma,k O'IL ‘F 0% (-GO/ oo)

(E) What is the range of f?

The range o €5 [~ «)
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3.3.3 Give arule for each of the functions graphed below.
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3.3.5 The following table gives part of the Tax Rate Schedule for a person whose filing status

Let’s call this function T(x), where x is the
adjusted gross income, and T'(x) is the amount of tax.

was single during the 2012 tax year.

Adjust i
jus ed_ gross income but not over Tax Due of the amount over . ..
is over
) $8,500 10% S0
$8,500 $34,500 $850.00 + 15% $8,500
$34,500 583,600 $4,750.00 + 25% $34,500

(A) Explain why this table represents tax as a function of adjusted gross income.
For e a\{L meom é/ U“’fﬂ- 15 ‘“é;— one G OVH")L d‘fc 1(-’4):

j».L\aﬂL;f —{1, Le P“‘.l'/(.

(B) What is the domain of T'(x)?
(0, ¥3,600]

(C) Sketch an accurate graph of T(x).
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(D) What is the range of T(x)?

(0,17025]

(E) Write the rule to express tax as a function of adjusted gross income according to
this table.

0,10 (x=0) 6 < x< $500
T(x)= 4 %50 +0d5{x- 9500y . §S00< X< 34, 5v0
Y380+ 0.25(x= 3¢, su0) - ¥ dvoex & 83,600
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