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Math 70 12.1 Algebra of Functions

—~ vaervigw of Chapter 12

12.1

12.2
12.3
124
12.5

Function Composition

Inverse Functions [Functions that “un-do” each other when composed]
Exponential Functions

Logarithmic Functions [Inverse functions (12.1) of Exponential Functions (12.2)]
Properties of Logarithms [Unexpected traits of Logarithmic functions (12.3)]
Natural fogs, and Change of Base [Special logarithmic functions(12.3) and GC]

12.6 &12.7 Solving Exponential and Logarithmic Equations and Applications

N

*This chapter builds one section on the next, layering complicated concepts.

Objectives v

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

a)
b)
c)
d)

e

¥'1) Given f(x)=3x"+4x+1and g(x)=2x-5,find:

(f +8&)x)
(f —g)x)
(f-8)x)
(f/g)x)
(go ()
(fo8)x)

f-D=4 g(-n=—4
=5 gO=-3
=1 g@=-1"
D=1 g(n=9

find

- (f+8)2)

(f -£)0)
(f-8)(7)
(f-8)0
(f/g)0)
(g//)0)
(g0 /)2
(fo8)2)
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1) Observe thati inverse functsons when composed “un-do” each other.
'a) Notation f “!(x) is pronounce “anerse of x". '

CAUT lON This notation looks like an exponent, butit's not. Exponent would be outside: [f (x)]”‘ = —f—(—)

CAUTION: f *‘(x) is NOT usually the reciprocal of f ().

b) “Un-do” means: (f~'o f)(x)=x, (f f'Xx) x
2) Find the inverse of a function.
a) From alist of ordered pairs
b) Algebraically ‘ j
c) Is the resulting inverse a function? . '
3) Determine if a function has an inverse function, AKA “is an invertible function”. Afunctionhasan
inverse function if; ‘ -
a) itis one-to-one: for eachy value there is at most one x value
b) its graph passes the horizontal line test. '
) Recall To be a function, the graph must pass the vertical line test.

CAUTION: A graph can be one-to-one and not be a function, or vice-versa. To be an mvembte functron ,
nt must pass both the VLT and the HLT. :

“4) Graph functions and their inverses. : ;
5) Usealgebrato show that two functions are inverses of each other. Show that: (f“ o f)(x) x and

(fofNx)=x

Practkeand!xamphs
1) Given f(x)=2x+3and g(x)—m(x 3) find:

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

) (g°)23)




2) Complete the tables for f(x)=2x+3and g(x) = —12-(x ~3)

X yEfx) i _ X__1Yy= g0

-2 R 1 |

0 3

1 5 |-

52 107

-1 -2

3 0

5 1

107 52

3) Find the inverse of the function. Graph the points of the function. Is the inverse a function?

WiNi=o X
»idsjw Nj
g

.

4) Find the inverse of the function. Graph the points of the function. Is the inverse a function?

y=f(x)
-1]2

b

(E N SRR

3
4
3




For each graph, identify
a) ftsitafunction?
b) Isitone-to-one?
¢) lsitaninvertible function?

by by
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11)  Find the inverse of the function.
«a) f(x)=2x+3 B
D) fr)=4x"-1

L9 @)=V

d) f(x)=2x_3

12)  Graph the function and its inverse on the same grid.

a) f(x)=2x-5

/D) D) =(+5E
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2) Complete the tables for f(x)=2x+3and g(x)= ‘;’(x -3) 2700 = acﬁ\

x| y=f x__Ly=td
_ —_ 9 -\ _ _ ! )"2—) These
02 ' \ (-2, ) 31 . otored paicS
e - s
152 | o 107| 5o
. T el P
1l o trorde2d 7 a5 oMoer &1derad
3 q pairsen £ 0 |—-t9 pairs on - 22769
5 E (-2.5, = 1 - (4,3
107 | A\3 Q,\,a,OU 52 |a4.5 (\3 5)
(245, %9) (21%, (0F)

3) Find the inverse of the function. Graph the points of the function. Is the inverse a function?

X y=f(x) E;:::T"T""'."'T-“T'".'"':"".'"'EI"'}\"{"'.""7:"3"“*EI'"'%""T‘"."":'::E.
02

13

24

35

swap Hae locakionS
of x and 4 -

20

20\

Hig

e Y@)Xl«z wwe/rs& \&

4) Find the inverse of the function. Graph the points of the function. Is the inverse a function?

I"p w-& —an .""f'"':"_'.'"T"'.'"'."“7""."":"7('T'".’"‘f""."'T"T"'."".' """"
x_| y=f(x) draw any = . 5
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For each graph, identify
a) Isitafunction? =
b) Isitone-to-one? = Toes

Does i} pass Ye Vit?
peess Yhe Kt K

c) Isitaninvertible function? = Do.es Y pass borr ¥ae VLT and Hae Wit ¢

¥

x) yes VLT
b) no WLT

=
>t
1

5)

<) v

7)

w4

Q) yes

10)




11)

12)

Find the inverse of the function.
a) f(x)=2x+3 cee next P“-Se/

b) f(x)=4x" -1

o fx)=V5x+7

@) f@W=5s

Graph the function and its inverse on the same grid.
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- Mat 0

9.1.27 If f(x)=x"+8, g(x) = Vx and h(x) = 2x, write F(x) = 4x% + 8 as a composition using two of the given
functions.

Foo= (][ hw
Given 00O =X43
3 ) = \(;
h(X) = 2X .
Rewrike FOO)= 4X4F os a COVW(L)DS\\HOH o@ ’\’WO“QAMQ\‘\OmS\
Nehice 66@ (X lhas a Squone mo(r/ b
FCX);H)@J,B lhas Vo Saua/m_ oot

5D we probabkt) arey\ﬁ\ @@‘1\/«8% use 3C><> at all.
We'll use {09 = 043

T5 eittier Bl o (W0

Work oud what these are -

Fohxx) (a0

= F o) =\ (Fx)
o CQX\fA—g — Q[Xl‘ﬁ@)
= s = 2X+16

f]\
This s \/\\\/\aj( We Waunted.

| F69 = o100 ]

Page 1
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Exhve Lo po s o

(o)1= $(9(0) is not Hoe same as (gef0) = g(#00)

a5 We saw inn Our (Prev‘\ows WwoTrk*

®

OB (3"1;)0‘\ =
£) (ogdx) =
® 9) GoPHD =9
h) (R () = 4

64+ 8K -3
{2+ —52% 4+ S0

On interstate trips, a driver averages 54 mph. The distance d in miles traveled in t hours is given by
© d(f) =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 c(g) =2.95g..
d) 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.

) g = sit =[et |

a5

b) clalm))= 2.95(2-16€) = [oa72t |

) elgldee)) = (&379)(13) =

% 76.40Y

2 [876.46 |

- 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) = 20¢.

a) If the area of the semicircle is given by A(x) = —;—mz , 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 S minutes?
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