—3x+4y=5
2x—-y=-10
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Definition of an Exponential Function

An exponential function is one in which the variable is in the exponent.

1‘ f(x)=bx}where b>0,b#1,xeR ( b.‘s Ca\'ed. +ha b«)

Ex 1: Fill out the table and plot the graph of y = 2" .

x|f(x) (x, f(x)

323 R (3, 'R)
]2 Yo | (-1,
0 [2°s1 [(o 1)
1 [2=2 | (y, 2)
2 [ T=9 [ (3,Y)

®

"2
Notice these things about the graph above.
Domain (“03 °°) Range (OIN) y-intercept (0‘, |)

Horizontal asymptote 33 0 ('\O{'-: -'.k'; *M'\"’i af '('L‘
deiie gt et et enly dioribe
Dﬁ eelaviev I-eH- Bcl\a.\l}ov‘ hot r;at‘.‘-
§-values ave always Side lehauer)
M(H’aSi/\}

Horizontal line test !
Hhis graph pastes howz. Lingdast S it Onehrong
(ie- ¥ has an 'mvu;e‘)




As the base, b changes note how little else does.
o

373 5

| | ’S‘\tre of curves

| 1S aboud Hhe samae
) ey all hove

H y- M\ﬂar\‘ of (1)
/ +Hhey all haw HA

* & povantial M

We can use transformations learned previously to graph variations.

N

Ex 2: Use transformations to sketch these functions. '6”3)
2) fv) = 3“‘“":/\\ b) g =20-122
£D¢t4¥ R\ how
et ~Oshiftupe , "'F:c\v\
bqsr.k 1 T \\_psk;ﬂ-
153)‘ 'F(x)g} I /3 sk‘ﬂ_
o1y |(1,3
3 TY % . _&Vg{\ \

LR RO UL O i SOl R e

Q, Z)\(-l »3) |(21)
HA té-.-\




Definition of a Logarithm

For y > 0 and b a positive constant other than 1, log,y is called a logarithm in
base b of y, and is the power of b that gives y.

yleng®x=by7 L’m lﬂheb
of (a.”

reladed £x: 1S:3=S &= IS=3-S

Ex 3: Find the exact value for each of these.

2) log; 1622 b) log,, 100000 o) logs L9 1og84-? @
e @ gt =4
2=l 03.. «(<”) 24}

Ex 4: Convert from 10gar1thmlc form to exp entlal form or visa versa.

a) 932 b) log8 8=— C) log,, 4= 3 d)10” =0.001

-9, y<3 ¥ \o=3 x-ﬁ loq, 0.00[=-3
f |°3ﬁzﬂl m 200 )

F



To solve a logarithmic equation, it is convenient to turn it into an exponential
equation.

use defn of (oz
g, O=-% & b=

Ex 5: Solve each equation.

a) log,(x-1)=35 b) log,,(3z) =2
s S
2 =¥ o= 32

SZ-'H =X ‘rL?gg =3




Definition of a Logarithmic Function

7(x) = log, x |is

a logarithmic function withx>0, 5> 0 and b # 1.

dOMA'm

Ex 6: Fill in the table and sketch a graph of f{x) = log, x

"'.-—L,-,—-.-.
2=3

L
!.‘ 1

X )

(. fx)) —)

14 |VonCh §=-2 (¥4,-2)
12 |°3,, =1 (72, <1)

0| (\, o)

1 03;(\)

2 Io;,_(z)*l (2, 1)

Ex 7: Use transformations to sketch f(x) = -log,(x) + 1

4 llog, (4)= 2 (1,2) |

T ]

Q'vevt. ve-fj

r 1@\1- & @swift :
({, ‘) \(.l. ) RF |

s | 2X

(t,-1)

“(,0) |(1, o) (L) VA: x=0
SR EENIG 0)




Relationship of Exponential and Logarithmic Functions

“A Y=o ;f (XE) :sz . \u:* Ex 7: Note the symmetry in the two
.......... functions. Compute this.

""""" ) s w0 )
(00 4 VA.x=0 - 3(2*)
= \031. (2:,.)

e D 00§60 ave inverse fue!




Ex 8: All of the previous graphs given in this lesson have the characteristic that 5 > 1.
Examine what happens when 0 <b <1 . Sketch below for b =" .

'3"@')¥ Sporerdhial d«mz \

Xl _1‘_5;

ol T I

o) B e = '

A i ~— 1[0
: 2 1=\

]
f(x):bx,bzl/z f(x)=logbx,b=1/z

HAy=0 VA =0
Properties of Graphs of Logarithmic and Exponential Functions
&l | g
pt - (o, (1, o)
Isgrptde. | P2 40 |VA w0

L > : uncrea 5ing, ’mcv-casiﬂ}

0<be | - decmsma, | J-e(vfaii«}




