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Section 2.1 Functions

A function f'is a rule that assigns to each element x in a set D, called the Domain, exactly one
element, called f(x), in a set R, called the range.

In college algebra, the domain is typically the subset of the real numbers for which the
rule is defined/real. In real life, domain is determined by the situation.

D ={x| f(x) is real}
R={y|y=/(x) for somex in D}
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The Range is then all the y-values that are functions of x. All the heights achieved by the
graph of f.

You really need an intuition about the graph.
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3
1 If fix) = x3 + 1, then give the following. (_.\3 (=2

(a) thevalueoffatx=—1isf(| -1 |)=| O |

-
241 = 2341

(b) thevalueoffatx=3isf(| 2 |)=| 28 |

(c) the net change in the value of fhetween x = —1and x = 3 is f( ) - f(-1) =
N-"'L "I"“"'7'4 = Aj = £3)-£t-\ =2 0 =2

J->0“‘\¢\|"\
For a function h, the set of all possible inputs is called the | —-Select--- v| of f, and the set of all possible outputs is
called the | --Select--- v | of h.
]lav\Tt

(a) W@:f the following fupctions have 2 in their domain? (Select all that apply.)

x) = x2 - 3x
x-9 x #0 9’: [—:o,O)U(U,ea) = |R\?a?=$x é\fR \x{:p?

LA(x) =
= fx | xeTR o~d Xi:DE

O h(x) = Vx — 18 X-18 >

° [
x’,l%d q < g=> N\Nb!

(b) For the functions from part (a) that do have 9 in their domain, find the value of the function at 9. (If 9 is not in the

domain, enter UNDEFINED.)
2
foo —x? -3 =7 F(&)= a -364) = gl-27 ,1EE='M") ’
7_ s o :
g(x)=xx_9 — £03) = 1’-? = 3 =[O _]CG)

X) = Vx =18 ke Lined -
P09 = e Keep it REAL.
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Yes or No? If No, give a reason. Let f be a function.

Is it possible that f(4) = 6 and f(5) = 67
4

O No. A function assigns each value of x in its domain to exactly one value of f(x).
O No. A function assigns each value of f(x) in its range to exactly one value of x.
O No. A function expecting a variable cannot be called with a constant argument.

O No. There is no possible function operations that would yield 6 from 5.

Yes or No? If No, give a reason. Let f be a function.

Is it possible that f(4) = 6 and f(4) = 8?
O Yes.

@No. A function assigns each value of x in its domain exactly one value of f(x).
O No. A function assigns each value of f(x) in its range exactly one value of x.
O No. A function expecting a variable cannot be called with a constant argument.

(0 No. There is no possible function operations that would yield 8 from 4.
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Evaluate the function at the indicated values. (If an answer is undefined, enter UNDEFINED.)

6 fix) = x2 + 5% J9‘—-?\
f0) = aHTWYH0 = -pto)S
f3) = 2+ ()= A+ $ k’vﬂl = £ ;
f(-3) = (-3\11—(’(—3\ - —ag-;‘_(, - q_@

oy = (-OT+S (-7 }V

—

(1) - (3)'* S’(l»\:r‘; 2= ﬁz-‘:>4/\

v a

Evaluate the function at the indicated values. (If an answer is undefined, enter UNDEFINED.)

h(t)=t+%
7 3 - (-3 =(-4= h(-9)
h-1) = &0+ 3 (
4 3 _ w3 _J g
hay = YR 5= TSSO = ()
2 2 e, 3 1
O TR I e R
lf2. %
(h(x—n:(x-‘)*;'. |
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Evaluate the piecewise~defined function at the indicated values.

8 X2 +ex Ifx<—1 s
flx) =4 x if—-1<x<1 "
-1 ifx>1
f=3) = (=Y +C (-3 = g-p={-¢ £3)
5y (-EN (-5)- 28
f( I) ( .,\ +6 .,)_ = (& —:.s;n.o - ir_ {-‘c--i)

&
|
—
—
Il

Use the function to evaluate the indicated expressions and simplify.
9 fx) = 3x2 + 7

filx+2) = 3(x+"')1 FF = 3¢ LSk eY) + F=Ax b2x A+ F
--t I LR +1G <« F6d

) + 72) = (2D e (36T +%) 2 A+ 343 (042

=::L_E:1(: Cmﬂz\#)

Nore:  $/xa) # L)+ER)
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Use the function to evaluate the indicated expressions and simplify.

10 f(x) = 10x — 15

() - oo o £ Y
\
@ _ ox-'S vz = N
5 iy =

Find the net change in the value of the function between the given inputs.

11
h(t) = 2+ 3; from—-4to7

W D= b)) = FEr3) - (7 +3)

= NG IL-3 —’(z= h &)- "'C"*\ﬁ\

Pl - £ £

Difference Quotient:

W
- ) = (
P68 |t Kata )= (o)
i ¢ —
- Avu j_g Celpf Dp 'D(x) "_ "I--xl _&
wSover  [=,3+0] 2 a+h
Find f(a), f(a + h), and the difference quotient w, where h # 0.
fix)=6 % Inm';l,—p—-.. L._,Q /Q:._..' 9= Lfony=C
12 flay = 6
fla+h) = (
flath)-fla)y . 6= _ 2 _
- A W oW T
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:.cb] \S—H)(t*‘\*""\ -

Find f{a), fla + h), and the difference guotient fla + h}g — fla) , where h £ 0.
13 =
fx) x+7
.
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_a*+h
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h 2
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Find f(a), f(a + h), and the difference quotient 12 * n}i —na)

, where h £ 0.

1
Ax) =4 — 2x + 3x2 = %x=2x +Y

14 1= 1:"4—7_21‘!-‘4‘1
fla) = Ba-22 M ( 2+
fla+h) = 23 (2 H—.) -2(ak) +M =73 (a"#lﬁl\%-") -2a-2h +4
= 3>‘4 LAk +30 - 22 =2k +Y = 3e¥ a3 ==k
fla+ h) —fla) _ 2 ol F3-22 2k Y — [?3 aa +q)
h

W
33 ook 430 a kY- 3382300

—

L\ = —

——

be-2 =
(he0)

L)-F&R)
h

Gak 2 W (L2 -72)

——————— =
——— -

v LN

\)

, where h £ 0.

Find f(a), f(a + h), and the difference quotient fla + hfi — fla)

flx) = 2x3

15
fla) = 2=1=

fla+h) = ')_(1-4"\) = "L (1—44-\(1—!—5-\ (—.HJ-\) =2 (144.; .:‘-_;_w_u:‘—)
= 2 (2% 224 + Yy a2t ?

= 2 (B+ 3L 131030
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Find the domain and range of the function. (Enter your answers using interval notation.)

16 fix) = 7x2 + 8 $w)=©

2
%x 20

Kol 248 ’5
3 20 |§ ! ?
*
Fvr8 = B S @,3\
)

&’-’E‘/
AM\

Find the domain and range of the function. (Enter your answers using interval notation.)

fix)=4x, -7<x<8

17

domain = [-% 9]

range = [—‘1-3/5"]

Find the domain of the function. (Enter your answer using interval notation.)
Pe
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Find the domain of the function. (Enter your answer using interval notation.)

19 fix) = x* xFexnt #0
x? 4+ x - 12 (x4 ¥x-D 40

x40 a~dl x=3%0

S: \f\)\\f-qﬁg dd cmcd 233

Vﬁ o0, -V (—*,@ ot —ton3

Find the domain of the function. (Enter your answer using interval notation.)

20 —

glx) = v8—-7x
Naed  @-Ix O

Ix 2-8
\L‘.D ‘_"'}Xi ._E— - _3—
meo*f e < -

10
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Find the domain of the function. (Enter your answer using interval notation.)

21 gx)=__

Naud ®rY 20 el Q- xtO

Xz -8 -x# -7
T
N Y .\hj/ y 5 _

=
= \[-eﬁBU(“l,oﬂ = JSJ

Find the domain of the function. (Enter your answer using interval notation.)

F
VX

22 g(x) =

7x%2+6x -1
Naeo X 20 Ano P Hox—I 40
(3x- V)x+ ()
= ‘_—_I_DD.‘ ‘-)
x# 5 AD ad -
J9—= [o,00) () R~Z-158
Y
N =%

l 3 \|Iﬁ
£ T = J\
o 7

11
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Find the domain of the function. {(Enter your answer using interval notation.)

——— —index root
23 g(x) = {/x? - 3x L\l T
v Neaed /uc\-'cﬁd-d = O

R~ \/\
y =D =2 -\'\-— +
R A )
L—— —> z0 =o
o > o 3
20 =0
(e ]

Find the domain of the function. (Enter your answer using interval notation.)

24 g(x) = v/ x2 — 2x — 15
I think you're ready for this.
Find the domain of the function. (Enter your answer using interval notation.)
25 X
fx) = ===
V81l —x
N« e el-xX" 20 AnD —_— Bl x' > O
ol -x' 40
..x"'
(9-)(G+x) =2

N\
|

v
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>
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A verbal description of a function is given.

26 Let V(d) be the volume of a sphere of diameter d. To find the volume, take the cube of the diameter, then
multiply by m and divide by 6. 3 . 17“1.
V)= 4T —( -—

(a) Find an algebraic representation for the function. A

N >
wal V(rdus) = T
v ()= "" J 3
N"‘w d?—o( SD

(b) Find a numerical representation for the fu,nction. §-= @ﬁ‘b
d v(d) \{ — ‘

3
9 TG _ em_
g ) v - &t 3

L

(c) Find a graphical representation for the function.
4% i
\Y} [
o
(‘l-l“-b\
T —7d
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Find the domain and range of f.

f(x) = {1 ?fx !s .ratiolnal
4 if x is irrational

27
Domain: a b#og
O {1, 4} Q.*.hjﬁ%‘@‘ %-; l1,5e'1,
O all rational numbers
- P S o, \ 2 3 ~ve
O all irrational numbers —ZZ - ?--w St s S T

O {1, all irrational numbers}

Q_all real numbers PRI TR
Range:
or:

O all rational numbers \

-

O all irrational numbers

-

O {1, all irrational numbers}

O all real numbers

The surface area S of a sphere is a function of its radius r given by Lextcon

28 S(r) = 4mr. $25(¥)= SurFeer anea o L sphore as

(a) Find S(4)and S(5). (Round your answers to two decimal places.) a'ﬁﬂ"‘""'h" ° £
S(a) = METGD)= 4T = v=radins o f <‘Pt\w
yv (g)‘ = 1001 2~

5(5)

(b) What do your answers in part (a) represent?

O S(4) represents the radius of a sphere with a surface area of 4, and S(5) represents the radius of a sphere with
a surface area of 5.

O S(4) represents the radius of a sphere with a surface area of 5, and S(5) represents the radius of a sphere with
a surface area of 4.

O S(4) represents the surface area of a sphere of radius 4, and S(5) represents the surface area of a sphere of
radius 5.

O S(5) represents the initial surface area, and S(4) represents the final surface area.

O S(4) represents the surface area of a sphere of radius 5, and S(5) represents the surface area of a sphere of
radius 4.

14
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function of the number of nights x that a guest stays.

T(x) =
Mo+ ‘“—(""")ifx 52

(b) Find T(2), T(3), and T(5).

72) = #230
13) = B
75) = bso6

(c) What do your answers in part (b) represent?

O The cost of only the last night.

O The number of nights one can stay for a certain cost.

O The total cost of the stay.

O The total cost of parking.

+ 30

29 ns ¥ ifo<x<2 NS x

Let T=

A hotel chain charges $115 each night for the first two nights and $92 for each additional night's stay. The total cost Tis a

(a) Complete the expressions in the following piecewise defined function.

(| \5')(1,\:-7-30

13%_ 9L
a 3 1026
I acd at o _1_';5-———
50 b
Lax'con

T = Johl ash of nokel
shy G;QS Y- dekh-go
x= ¥ ofF ,;,j-H-s apjown SJ"lj

=~ he maximum number of nights a person can stay at the hotel.

15
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