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Examples: Use the table of the relation to create the table of the relation’s inverse.

Funchon Fanchon
X f(x) X f1(x) X f(x) X f(x)
0 ! | o) 8 0.6 o | -3
> 2 Z S © 0.8 ] g "'b
. 10 -3 =3 \o -4 1 \ -y
15 -10 -\0 \5 -2 1.2 l IZ -2
20 -16 -1b 20 0 1.4 l . b\ 0O



Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury


Janalyn Sainsbury



£ Levene x o g yalutd

Examples: Label each given point. Then graph the inverse of the point and label it. Draw the line of reflection and label it

. -1
y = X_. Draw the inverse of the graph. Be sure to label the new graph f (X)

2. (.2,"?@ =

(s 1'7) + 5
('3;0) C-‘\ﬂ\ 5 :“’,14

&;'v' W
slegs 4o Gnd invese of Gunchidn
@ repare -FO‘) with Y
D. Finding the inverse of an equation. % .S ‘6 @ D"Ik ‘n )

Examples: Find f *(x) So \ve _6 v
1 f)=1-3x 2 F()=x"-1 s oot
3: \-3X Y= xs—\ . -2
X= )39 % = y3-| Y= =3x-4
_ 531_ =
¥\ = X¥\ S g4 ()
= - - 1~ 3 X 223971 ,4
I %ﬁ R | el T o e =
T ——] Y= 2 x+\ ¥a=2% ==Y
i (*- =5 x—3 5. f(x)=2¥x-2-4 "2‘5 ! +¥? e
T 4. f()= R = 2 %x-4

= 2 () = 2x-4
¥o= ¥3 TR T § J

g=es \Fl0)= 883 | e, 3=?@3E'®="‘; zi\F-\&):Z;:; l

E. Are two functions inverses?

Y-¢ T
+2
Examples: Check to see if f(X) and g(X) are inverses eac%other Must £ ( (%57-540‘ =X
2. f(XJ=x-8and g(x)=3x+8
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9.2N - Exponents Review and Solving by Changing Base

A. Basic Properties of Exponents
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B. Write numbers as exponents. _ R = ; 5
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D. Steps to Solve by changing the base
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3 . Sﬂ\ o At this point, the bases are the same.

Set the exponents equal to each other.

Ix=-3 Solve for x.
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3 3 To solve x, divide both sides by 3. That's it.
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9.3 N — Exponential Functions

A. Warm-up: Practice Laws of Exponents.

' S S
o g (-t W -db v a-d -
2 Rt = X0 (@)= x® e, (A 4 4
~7 B. Properties of Exponential Functions 2 Y - q X
2X <
An exponential function is a function of the form =0 where a is a positive real number (a > 0)

and a #1. The domain of f is the set of all real numbers. N ba‘,{,

Examples: Determine if the functions below are exponential and explain why or why not.
R —

T | T [ x [ TRIC

1 122334 1 2 943 1 2/3 .

0 433 Qly 0 57 ] 0 1

1 4/36Vr|= ‘-t/q 1 8 1 3/203f,]

2 49 = 2 11/1% z 9/4
4/27 3 14) 4 27/8

Yoo Shyzormtihy o WngaX yes muld . by ¥z

Properties of the Exponential Function f (X) =a*,a>0, a#1l

. ~ 7/ A
e Domain: (‘OOFQD l Range: (‘0', c0 )
e There aswo X “\+ ; the y-intercept is

(o4\
e The x-axis (y=0)isa stlmp:\!ﬂ-e. .

o For a>1, the graph approaches the x-axis as

5- e

o For 0<ax<l, the graph approaches the x-axis as

S oo

e f(x)=a"isone-to-one. O<a<l

o Fora>1 f(x)=a" isani&(ﬂf)_ﬂ%_{h
function. a A Pos) \Q

o ForO<a<l f(x)=a"isa &
function "SH‘I

e The graphff f contains the pQints "’l’ \12’
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C. The numbere
e The number e (approximately 2.71828...) is defined as the

. 1Y’

number that the expression (1+ —j approaches as o &

n [ | 1)

n — oo. In calculus, this is expressed using limit notation 8-

. Ly [ | 1

as ezllm(1+—j . | 1 1 e
n—w n -

4-=

e Find €?

+ 2 -
+—t 4/ ' '
-4 2 I'V 2 4

D. Review Transformations. (No Calculators!)

e The general equation for an exponential function is: y=b-a**™ +k 3
List the transformation that cogresponds with each variable. ﬁ“&
vertirad aaniad WG .
b =_%#{ c= 6 of h= % k= \’“h S&M
st N $| : 6“‘ Wp ‘ v
Neggtive function ﬂeﬂcgh)v\ L (0” 3 '“N‘ggg'ave'a‘p‘:)"nent _Mw
ey over X AxD C nedy Y NS

e Without a Calculator, match each equation to the appropriate graph. 532
A) y=2" A) y=-2 sry=2"_ M) y=2"-1 0,0
-X % x-1 9: -ix." | 1-x o B W
Sry=-2 y=2 Wy=1-20  my=2" J=2
1. 2. 3. 4, _C 5
y

b . €

y
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Q¥ X
E. Graphing using transformations and 3 ke omts —L

yek e Car

v ~¥A\$m03ba&(-

Examples: Use 3 key points and transformations to graph. ( No CaIcuIatorsl) Find domain, range, and

horizontal asymptote.

-
a) Graph f (x)=3% Domain: [ =8, 0d x Domain:
o Range: (0' ® 3 4% l} Range:
35 (6, 8)
el Horizontal asymptote: Horizontal asymptote:
1 X gytser 4=0 W=0 orxoMS
2 Key points and Key points and
| transformations: transformatlons
0L -8 22_} 468 e ma.\Ms
s+ -L
41 £ ) ! \
ol <}
10 (v \ e% o 0
V13 o I 3 Y\
.‘ vy i
c) Graph f( ) 5*+3 < Domam 1\ Domain:
pO) d) Graph f(X):(Ej +@ (“D J d
Range \ ) 04_—,\& Range: (3/ :>
Horlzontal asymptote e-; Horizontal asymptote:
o X&S 35 Y=3
Key points and " Key points and p
>+ transformatlons &N =3 Smhdo 9 transformations: “Q 3
2+ 1 i
4; 402 & 4 2+ 2 4 8 8 10
o s X9 X
(243 (=
=1 T
-31 -; 'S "5 o] o h+3 | oy
s V Y2y | s
e) Graph f (x)=27" Domain: ‘ 0@ f) Graph f _3x Domain: N
0T Range: 0T Range:
o (0 ;ob) o (-e0,
6{- Horizontal asymptote: 64: Horizontal asymptote:
,:f =) ST \.?:o ©
! Key points and f Key pointsand K ex
AZSSSEESIE BFABAS! 3 4 trang ormatlons\'e i - 3 += transformations: <
S S Y e ST Reglech x GRS
Rt | 4‘-9 =1 |Vz- -
10 _\ * 0 ) ; 'z ' 0 "
_\ L4 | z -\ % o= ‘
!

o

)

X
\

o
|
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9.4N - Logarithmic Fun€tions

A. Inverses of exponential functions.

e The logarithmic f%ction y =log, X is the inverse of the exponential

functlong a
ODomamya( '\Rangeya ‘Q’w

e Domain y=log, X: (oé) . Range y=1log, x: ‘—balobw

Domain of the logarithmic function =
of the exponential function = (O, oo)
Range of the logarithmic function =

OQW\Q,L‘A of the exponential function = (-0, )

* Caution! You can’t take the log of zero or of a negative because it is
impossible to get zero or a negative by raising a positive base to an
exponent. The argument of a logarithmic function must be greater
than zero.

\6“—-’ V)

t;operties of the Logarithmic Function f (x)=log, x

-

-
1)

e The x-intercept is \ . There is WO __ y-intercept.
e The vertical asymptote of the graph is % =0

e The logarithmic function is NW)} WQif 0<a<1 and
if a>1. The function is®ne-to-one.

e Since y=Ilog, x isthe inverse of y =a“ and the graph y =

contains the point L—EJ, (0,1), and (1, althen the graph, of
a Y e\RYSe

y = log, x contains the points

@=L )L o) |

Common Logarithmic Function: If the base of a logarithmic function is the
number 10, then we have the common logarithmic function. If the base a
of the logarithmic function is not indicated, it is understood to be 10. That

is, y= Iog‘x if and only if x =10°.
°
Natural Logarithms: If the base of a logarithmic function is the number e,

then we have the natural logarithm function (abbreviated In). That is,
y=Inx ifand only ifx=¢".

e y=Inx isthesln\’e'% of y=e~x
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B. Finding the domain of logarithmic functions.

1. f(x)=log, (X¥8)

x+370
_'3 -

X7-3
D omgaN\
("31903

C. Graphing logarithmic functions.

2. h(x)=-log,®
X >0
Domain (0,05)

exponential
Kesy poniS

Steps for Graphing Logarithmic Functions:

1. Find the domain

2. Find the asymptotes
3. Graph the asymptotes

4.

Find the 3 key points (1,0), (a,l),and(é,—lj

X

-\\‘a
o\
1\o0

5. Plot your points and connect them to form a smooth curve.

6. Find the range

Examples: Graph the following functions.

A5 D)

(4

/l

a) y=2* andy =log, x
g

8+

Asymptotes:
= O

Key points and

transformations:

ho Jvon .

y= )orgo(x\

3.

b) y=log(—x)-2.
K=
8-

L

4

rguwwv\- >0

g(x) = In(EXE=5);
“X-570°

-x 7.5
-l

-1
x Lo =S
PomMain (o2 —§)
|
rivhmc
ey PoindS

:
‘I&‘-t
)
ol

lo

and apply the appropriate transformations.

‘Doendin
=X 7..(_2.
' x<0
Domain:
(—<3 ,0
Asymptotes:
X0
Key points and
transformations:

\edk over Yok

i
2 |
+

T T
-~

3 3
T T 1
-

R
\ o “l*%|*1-2 [y
Z \ -' o) -2 _‘\
3 ~(*10" )2 : |
Y= Ine Range:("ODI A |05‘£’0 Range: (= oD,0
c) f(x)==In{x+3 o Dgmain: d) f(x)=2log(x-3 o Domain: ¢
(%) ’.\é ) X\'}Z-s 3 (%) %qg ) xS (Z,oZD
i ;E "7'3 Asymptotes: éi_ N X723 Asymptotes:
4 =- ot 1 %=1
| 3 8 Key points and oF " Key points and “y“"
1'1 transformations: 2t p ransformations: =~ 2
’.‘ - : 2 £ 3 3_:&_ ; : ‘c”x r.\’h"’B
-21 4; 3*\ T‘ .Z %
! 1 3V 1) 0q \ Y2
i 3.(,10 1ez | 1 o
v 13 12
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D. Finding the inverse of a logarithmic function.

¢ 'log, X means “the exponent to which we raise 2 to get x.” ‘6
Pronounced “the logarithm, base 2, of x” or “log, base 2, of x” Z = X

* LOGARITHMS ARE EXPONENTS!*

e Logarithm: |Ogb@ means the exponent to which we raise b to get a.
b is called the base of the logarithm (the number being raised to the exponent).
w’a‘—(i‘sjgilrljadlhe'?v?gig@;ént\of the logarithm (the number you get when you raise the base to the exponent).

The logarithmic function of base b, where b >0 and b =1 isdenated—bY y =log, x and is (ﬁefinﬁg by
A - &

W 77)7/;7@b\XFé?18 o;lly if X:BQ\ =" upomn-"
mﬂé/// e i% 2: f,guwm-/ans\ger

Example: Change each exponential expr /ssion to an equivalent expression involving a logarithm.
a) §7=6}5 o) k= 4,.!\5“’" s &23
- ex’ -
5 X 3
»n
base
Exam hange each logarithmic expression to an equivalent expression involvinggn exponent.
a) lo e b) Iog@ c) Iog@
a
v X

3°=x e’=5 M =L

E. Evaluating Logarithms

e Instead of “ IOQQ, " thjnk, t power of 2 equals 8? Or 2 to what power equals 8?
o 2°=8 ﬁ: X=Yy

(O eedy e n

o The answer would be 3 because 2° =8. LXpore '\;\ﬂ\d E' M,
Example: Find the exact value of each logarithm without using g calculatar. ®$°M w ’H‘M&r

a) Iog@ b) Iog@ c) Iog@ bo:\ d) Iog@ e) Io%@
X_ g =

3L el St sl 7RA

X- 4,5 @ x _1 st U}
_2_ g“-' 5t

use ¢ wor 4o evlude . Round o [x=-2)

Cw
St den Yhousa i .
;; )a:g.?s\ (2 din@4) d) ﬁé_‘b-

b \ogl-23) .
ST argquueat B, 7o gy ,
7L o radarNe 3 §959
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9.5 N — Solving Logarithmic Equati 109 1p & <t °
. - 90I1VIn ogarithmic uations
g Log q "\e e e

A. Review
Change each logarithmic statement into an equivalent exponential statement.

1. Ioga@ 0 1 3. lo 4. |
g~ b4 2. 1 g@ z-bl_.:_‘\‘-' %@’\OX:% &Qeg;_y

Change each exponential statement into an equivalent logarithmic statement.

L ﬁ ‘05,\27 =¥ 2.‘;5 Io:s?:i\:—'ll 3. BZ losafl =X

Solve the following equation using the laws of exponents. 50‘\'-2 b\l ? Same b%‘.{

b 3 iy s 2a=S
2= P 3 == —oh = N

BLogarithmic and Exponential Equations

e Use the properties of logarithms and exponents to manipulate the equations.

.
a. Remember the exponential property: a" =a’ < u=v. 4{:“ ‘»iS a \ fcwﬂ*\e

e Try rewriting as an exponential function: y=log, X < x=a’ or ), S -QQQ "
asa lo‘garithmic equation: x=a’ < y =log, x . ¥ T '\+: AN expo )
Reuws rite as «prvuwha-d &wnl-c. 05 ﬁewn al A 109.
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9.6 — Properties of Logarithms ease

* Remember: Definition of Logarithm: y=1log, X < a’ =X X _.)(
« A. Properties lo a:‘ =X T
roperties of Logarithms
For any positive numbers M, N, and a, where a1 and r isa | numbegr
mcg?(ai\‘a VATRRS |
If a° =1 then If a' =a then If a¥ =log, M then If a" =a" then
. |Ogalz o . Iogaa: \ n glovM M! . Iogaar = r
= log, (MN)=log, M +log, N * log,M"=rlog, M

. Ioga(%j=|oga|\/| —log, N * log,M=log,N < M =N

common 19 Noswed 16°)

Change of Base Formula: - log, M = log, M 0g, M logM - log, M = InM
log, a loga Ina
woranoN
, . \04¢ 0‘) In 0‘)
Examples: Find the exact value of each expression. (Do not use a calculator). _
a) log,1= D b)j"’@ - 3 c) Iogjif‘l_ \\03 (XD.. \61066
d) I'g\ = \ e) log, 64 @ _ f) |097 - \0%1 ‘q‘q_ﬁ
\ Dsl‘z - Lﬂ \

locs., a5
= logq -%

Ae} xamples: Write each expression as a sum/d/fference of logarithms. Express powers as factors. = \%47’
a) logsx= 095+ \03)( b) |n_ n3-InX CHO/Q% X°) /3>

5\0‘57

f) In—

(xée” o 1o
G x+4ne” ”gqu q\q_ﬂ

2InX+xiné "m\
\M Y lmﬁ SlnX
‘/q\oqx -‘/4\0(5"\
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Exag es: Write each expression as a single logarithm.
a) In8+Inx b) logu —logv 1

In(8:%) \06\%\ a0yt
In (8X)

d) Iog7u+§Iog7: 3 e) 4In(uv;l 3In(vw)3 f) log(x—4)+log(6x+ ‘-FoT'S
16070+ \oq,V |n uN -\ (W0 S‘ue"‘“) 1 0q (F-QT>'S

y 3 \0a, (% + Sx-24x-20
\03.'(\”3 g)n ﬂnlN loq bx*-\Gx-20
Examples: Use the'change of base formula to evaluate each logarithm. 4 JeC. f‘“b

a) log, 9 b) log ; 7 - \og‘ 1 ¢) log /3 = _%J
—5——:, qb = lzud _ \Ce looy
3 S-(LM1 - 4a
. o n
Examples: Write the expression using only natural logarithms. (A$4¢ M ,‘ W
a) log, 30 = \h3° b) log,l0 = InlO _
/In‘l = 1.,7474 2 ny — l.LL 1O

Examples: Write the expression using onchommo?Iogar/thms \Se OW 0-( b&
ooy = logs V10079 = oo (ke

109 L \od 2
o’bﬁnpley Use properties of Iogarlthms to find the exact value of each expression. (Do not use a calculator).
(0™ 3) log, 21-1log, 3 SIN“ b) 5M7”m<"se c) log,11-log,; 256
(b
og - (% \5 ,,M 03,5 oes @+
1 |.{ ( cancfaon Y
Cand oypand

'0‘31 (67

D @ Cant 4o
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9.8N - Financial Models & Exp. Growth & Decay Models

A. Review
Express each percent as a decimal.
1) 3% 2) 13.5% 3) 102%

B. Simple Interest: If a principal of P dollars is borrowed for a period of t years at a per annum interest rate
r, expressed as a decimal, the interest | chargedis | = Prt.

Examplel: What is the interest due if $1000 is borrowed for 9 months at a simple interest rate of 5% per year?

Example2: If you borrow $7000 and, after 6 months pay off the loan in the amount of $7,500, what yearly rate
of interest was charged?

C. Compound Interest: When the interest due at the end of a payment period is added to the principal so that
the interest computed at the end of the next payment period is based on the new principal amount (old
principal plus interest), the interest is said to have been compounded. Compound interest is interest paid
on principal and previously earned interest.

The amount A after t years due to a principal P invested at an annual interest rate t compounded n times

nt —nt
r r
per yearis A=P -(1+ —] . Present value or to find the principal: P = A-(1+—) .
n n

Example 1: Investing $1000 at an annual rate of 9% compounded annually, semiannually, quarterly, monthly,
and daily will yield the following amounts after 1 year:
Annual Compounding (n = 1):

Semiannual Compounding (n = 2):
Quarterly Compounding (n = 4):
Monthly Compounding (n = 12):

Daily Compounding (n = 365):



Example 2: How much money must be invested now in order to end up with $20,000 in 10 years at 5%
compounded quarterly?

D. Continuous Compounding
The amount A after t years due to a principal P invested at an annual interest rate r compounded

continuously is A= Pe". Present value or to find the Principal: P = Ae™",

Example 1: Find the amount A that results from investing a principle P of $1000 at an annual rate r of 9%
compounded continuously for a time t of 1 year.

Example 2: How much money must be invested now in order to end up with $20,000 in 10 years at 3.8%
compounded continuously?



E. Exponential Growth and Decay Models

Law of Uninhibited Growth or Decay:
Many natural phenomena have been found to follow the law that an amount A varies with time t according to

the function A(t)= A, where A, is the original amount at time t =0 and k is a constant of growth or

decay (growth if k >0, decay if k <0.)

Example 1: The number N of bacteria present in a culture at time t hours obeys the law of uninhibited growth
where N (t)=1000e""".

a) Determine the number of bacteria at t =0 hours.

b) What is the growth rate of the bacteria?

c) What will the population be after 4 hours?

d) When will the number of bacteria reach 1700?

e) When will the number of bacteria double?



Example 2: lodine 131 is a radioactive material that decays according to the function A(t)= Ae*", where
A, is the initial amount present and A is the amount present at time t (in days). Assume that a scientist has a
sample of 100 grams of iodine 131.

a) What is the decay rate of iodine 1317?

b) How much iodine 131 is left after 9 days?

c) When will 70 grams of iodine 131 be left?

d) What is the half-life of iodine 131? (when A=1A,.)



