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Math 70 12.1 Algebra of Functions

/'\[ Overview of Chapter 12

12.1 Function Composition

Inverse Functions [Functions that “un-do” each other when composed]
12.2 Exponential Functions
12.3 Logarithmic Functions [Inverse functions (12.1) of Exponential Functions (12.2)]
12.4 Properties of Logarithms [Unexpected traits of Logarithmic functions (12.3)]
125 Natural logs, and Change of Base [Special logarithmic functions(12.3) and GC]
12.6&12.7 Solving Exponential and Logarithmic Equations and Applications
*This chapter builds one section on the next, layering complicated concepts.

Objectives
1) Find a new function which is composition (f o g)(x) of two given functions.

2) Review 5.9: the sum (f + g)(x), difference (f — g)(x), product (f- g)(x), quotient (f/g)(x)

3) Recognize function notation and notation for the names of these functions.
4) Practice negative and positive exponents on common bases, in preparation for 12.2.
Practice and Examples

1) Given f(x)=3x*+4x+1land g(x)=2x-S5,find:
g a) (f+g)x)
b) (f-g)x)
d (f-g)x)
d) (f/g)Xx)
e) (gof)x)
) (fe8)x

fED=4 g(-H=—+4
S(O)=5 g0)=-3
f@=17 g@=-1"
fM=1 gMH=9
< a) (f+2)2)
- b)) (f-2)0)
o (f-8D
» d) (f-8)0)
e) (f/g)0)
- ) (g//)0)
v 8 (8°/X2)
TN e h) (fe8)2)

2) Given find



=

skep
3) Oninterstate trips, a driver averages 54 mph. The distance d in miles traveled in t hours is given by
d(t) = 54t . Because the driver averages 25 miles per gallon, the number of gallons g used is given by

N g(d)=d/25. The cost per gallon is $2.95, so the total fuel cost is given by c¢(g) =2.95g .

a) Write a function describing the number of gallons used in t hours of travel.
b) Write a function describing the total fuel cost in t hours of travel.
c) Determine the total fuel cost of a 12-hour trip.

sk p
4) An oil tanker runs aground and springs a leak. The oil spreads out in a semicircular pattern from the

shoreline. The distance r (in feet) from the tanker to the edge of the oil spill at time t (in minutes) is
given by the function #(¢) = 20¢.

a) Ifthe area of the semicircle is given by A(x) = —;—nx? , where x is the radius, write a function for

the area covered by the oil at time t.
b) What is the area of the oil spill after 5 minutes?

Yol
5) Given f(x)=2x+3and g(x)= —;—(x ~3), find:

a) (gof)x)
b) (fog)x)



Math=o

RQC‘%\\ - ;V\V\U\*Uw No*srzc\‘\cw ‘(;K)i} Y™Mea NS “-? O‘Q XH

UOC\(’/Q/ ’Q Vs Ale Mame o M«&,\medﬂovw and
() Fells Mae oun oble Used 1w Kre —-(;uwC\ﬁo'A'

j}\‘ 61.\/ W i i\ wiede CC"*’@I*B , 5.Po\<er\ W :P‘u.s q
5)@ >< 5 l}d\/\\df\ YW\ ounS /\Y,\/\e Va nwae. (DQ %e net o <

) ‘? \a/QuUS %“ O\/\ACQ Ye \[cuﬂa\a‘e, \o—e\\w% lASK,(l (s X,

lRCA\JﬂONn “o—fi <! dofg \Qf.i' WA-eaun “Mu;\‘\r%pbj b)( x. (

@ Given f) =3

Q) (—Q +3)(ﬂ .

XFHRH and gx) = Ax-5, Pind

s the name of the

——rt v
hame  funchion notation £
hoé:w A iﬁ?c\;vi'eﬁ +3V\600 HFnchon
£funchon Vo zloles Mseci &_F,\_S)()Q is va\ouvxceo\
Metbod. Add o and 3()0. -V plus 3)09 x"
(£ +3) ) = Fo)+ SCX).
=fo) + q06<)
= (B Yy + D) + (2x-5) subst expressions for £6I & 3()().
= '?)Xz-—Fé)( -ﬂ combine ke feims = add.
b) (ng)Cx)
= PX) — 3()0 ‘F—SN s ’i’éf: name. of He o
= (2 +4x+ 1) = (2x-5 new funchon — S minus g,0r x "
( 0 (2x 5) substhude CARPres Sions J
* must wses ()
= X Hx4| - 2x 45 dishibute negative
= [ ranr | Conbine like +erms

~ ) EF e
b d . .
Pranaﬂwrihnﬁ aleet! 4:'3 \s differe nt From —poa

A

/ﬂ.
small dot=math P\Y loop = commpose.



= “ZCX) . 3C)0

f’: (3¥"+4x+9(2x—5)

}

3

= x> (2x-5) + Hx(:.x—.-s) + 1 (k-5

i

'-Pwﬂ—ma ove *Cuho{—wvﬂ Values inside. another is ca,ﬂ ed 1

Lunchen

J/ﬂms 15 Yhe wu>54\' \moa@v
: becm&ée/W-e/V\e—CA Wt

e wn-do _.gmc;\'\ané

j

i
J

—PC%GGW is alse Caﬂﬂo\ Q—p°3)@<3

g

s e e

P %mw 3 o-P‘ pc "
or 9‘MP\7 “..F.ﬁ of 9& "

subshhde

¥ mustuse ()

‘;- —I5X" 48R —20x 4 ax~5 |
= G6x3 ’X — '8/)( T COVW}DMQ, :
d) 83/“3)6(")“ ’ i
_ -P(;Q £ O‘HAC"CJ by ﬂ’a.p_ xs‘l
g <)
= 2Xder| Packor aind] cquncel
ot ‘&-D)/ —P—rae—he—n
a | l~(> ;a:ss;b{e_.
= @ﬁ—"ﬂ(mfﬂ
(x-5) 3>< 2R 4 3BX X 4|
- Fu T

= X (x+1) «(:TZ;:—D
= ) (3x+D)

A—aua-}' skall v a.l

Civverse ‘P’UWL@}'\@Y)SB

s WN—do ,e,x‘oonaer\—?a,‘ Lnebions SPZG(‘p‘thuub Cloﬂm:ww@

f '“‘—9 ComP05€9\mﬂﬁoQ'><

dishibute cach

f,
H
¥




TN

N

—~ -S(chn

?M% |
: &) (g 'F')(’() “ 3 Compa'&d on % o x"
keep Hoe order of Ahe Punchions

=, ’3—() 5
rcplm all >{s in 300 1”3 Qoo

= a2( Fﬁ") -5 sulost for L0
= 2 (3;?’4~L+x ) -5 S mnplify
- CXH Tk 2 -5 distribuke 2
= ]Goé"ki?x -3 combine

- H Feqdl “£ composed on g, of x"

=+ Goen kecp Ahe order of Ahe funchions

Lo,

= 3( ) +%( )+
) T | |
replace all X's in o b){ 3&3

= 3 (gu) T4 (g6 + 1 Sups ke for 400
= 3 (2x-5)" +4 (Ax-5) + | Simph®y us™mg order
(255" 4 (2x-5) R e e
-—e»&d:)oﬂon*\'s
..../Hnenmdrhﬁo\\/

— Yhen add [subbact (>R,
= 3(2x-5Y2x~5) +4(2x-5) +
e e \
ex«oovxexﬁ' =Foll.
= 2 (4 —20x +25 )+ H (ax-5) +|

= 12X -60x 415 +SY — a6 4|

= 12— 52x + 5(01



Meadtth F0
TF e ave %\QQV\ M ode
I e

- Ce)=S  gled= -7
LH=7 a(=2>= |
£E)=) 6(:0:"\

?\V\A

o) (’C*@QC@? w g ?\\AS 4 o ot
= P+ 3D vmerhed

= F &+ (*"D Suls SHtude 3'\Je,w \/cgkuefs
— \b
—
T4 we SM‘P\’\ 7\11;00
Y1= 3&)
\/b“éc'"’%)UQ

] end leok ok 4 dalde of values, we Wil see Rhnat atra
particdar valne ok X, Ya= Yoty s 4he Swn of Hre V-values

N

————

b) (‘P ‘63>CO> P vwatnuws 3 O-&r\ Zevo

= Q(b) — 660) W\t—\’(‘/'\DC\
= 0B~ (-2 supshitute
- By
9 &P " fes q oA
= £E=) - fj(q'ﬁ mvc—\fi’/\o;\
= 1-9 subsHitute



Matth 0

4 F- 93 "L diees g o zecs”
— = L q(ed et o
= (F’l" 3D suboet fute
- 28]
6> (-p/(:))CO) ! £ duvide \03 4 0"(’ 2ero
= 'PCO) /(3(0) W\{,H/\oc\
= 5/ (-3) suloshhute
E INonce: Nahwualliply by 2evo.
Yes: Evaluade oY zexo .
g) CS}S;)(O) \\(3 At de by & ot 2ero"
= gle) /£ ()
= -3 /5
= |2
5
33 (3 ?)(13 o
Find (4\’(93)

546?; Lind £E@1=F

shepa: put resut inte 9
Find g) =1
 answer |91

W Fe@)  Find £0q025)
work From Yhe inside owt

—~ Sep | 1 Lind 569-)"‘ —~A
stepz. pler+lis resuwh- C1) wH-o-@
Find £61=

answer =4



“["\Q,\‘e\ 0
(f—og)(x): -?(5()0) 15 not e same as (6*’-9)(70:-— 5(410()\

as We saw in Our prévious wotTK ¢

® e (304:)0(\ — x4 8/X-3
) (FOSXX) = 10> —52%x + 56

® 9 GHE =g
h) Eep() =4

@ On interstate trips, a driver averages 54 mph. The distance d in miles traveled in t hours is glven by
- d@) =<_{-,54t . Because the driver averages 25 miles per gallon, the number of gallons g used is given by
g(d) =d/25. The cost per gallon is $2.95, so the total fuel cost is given by ¢(g) =2.95¢ .

a) Write a function describing the number of gallons used in t hours of travel.
b) Write a function describing the total fuel cost in t hours of travel.
'c¢) Determine the total fuel cost of a 12-hour trip.

) U= st =[Aibt |

| a5 , -
b) clg@))= a.95(2-16t) = [gamat

- ¢) clgld(e))) = (e3712)(13) = 376406
x 577646 _|
~ An oil tanker suns aground and springs a leak. The oil spreads out in a semicircular pattern from the
shoreline. The distance r (in feet) from the tanker to the edge of the oil spill at time t (in minutes) is
given by the function r(f) = 20z .
a) If the area of the semicircle is given by A(x) =—;—7zx2, where gis the radius, write a function for the
area covered by the oil at time t.
b) What is the area of the oil spill after 5 minutes?
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Math 70 Practice with Exponents

Complete the table by ralsmg each base to each exponent. Some example entries are provided.
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