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TOPIC: INTRODUCTION TO EXPONENTIAL FUNCTIONS 

Exponential Functions 

blank Polynomial functions have a variable base with a number exponent; exponential functions have the opposite! 
blank Exponential functions have a: 

blank Base that is , & _ 1.  

blank Exponent (power) that contains a  

Recall ym  New   

f(x) = x 

EXAMPLE Determine if each function is an exponential function. 

() 
r- ($) 

() 
 y = ° 

xnnil nin?  xnnil nin? O 
Pw Pw 

B B 

♦ You will be asked to evaluate exponential functions for specified values of . 

ower 

f() = 2 
I 

Base 

(C 
 = 0+  

xnnil nin? O 
Pw 

B 

• For exponents that cannot easil be done b hand, tpe ASE)] WER)] into a calculator. 

EXAMPLE Evaluate the exponential function   = 2 for each given value of . 

()  = 4 () X -3 (C X = 3 .4 (D) X =  
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TOPIC: INTRODUCTION TO EXPONENTIAL FUNCTIONS 

■ ::TICE 
 

Determine if each function is an eponential function. f so, identify the power & base then evaluate for x = 4. 

(+ - 
f(x) = ( - 2 ) * 

nnil nin?  

Pw: _  

B:  

f(a = 

() 
f(x) = 3 ( 1.5)* 

() 
r= () 

nnil nin? O nnil nin? O 

Pw: Pw: 

B: B: 

(4) = (4) = 
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TOPIC THE NUMBER e 

Th Numbr e 

= 2° 
♦ Yo will av to valat xponntial xpssions & gap xponntial fnctions wit a as of : 

_  
• , likrr 3.14..), is  a vaial, t a . i=  

( e  2. 718281828459 ... ] 

♦ A calclato sold  sd to valat an xponntial fnction of as  2n] LN] (W)] 

I XL    o o  =  o    o  

blank
 =  

blank
X - -3 

blank  gap of f   * i t gaps of f    and f   * cas  <  <. 
blankJst lik y xponntial fnction, xponntial fnctions of as  can  gapd sing  

1     -
P

--
r --

r --
r --T --

     
I I I I I 

 c  i
I I I I I 
     

 r r r
     

 _L------l--.­
     
I I I I I 

 --<-------­
I I I I I 
     

    * 
   * 

1    
 

 
 --r

1 I  I 

-2 

3 
 

    

4  I  I 

-5 ;      

blank  cos fo t ida of coponding intst t is sfl in an diffnt contxts. 

Compounding Interest Poulato Growth 

0  
836% 2 e 
3865 - 2 .  
6 \ 06° %   

Radoactve Decay 
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I 

I 

TOPIC: THE NUMBER e 

PCTICE: Graph the given function. 

:::c 
& 
CD 

 

 x = e* - 1 
0) dy &   , (  b* 

 l -     ,  
l/b b 

 HA   =  
) S HA  = k   _ 
2)  Rl? □ ---> s s  [  ] 

 S   y   
  

3) S   ym 
-ju  a a a a a a a a a a a a a a a a 

:::c 
& 

Dm always 

CD R  ABOV ym  oo 
  
g  BLOW ym  -0o   
Li. 

!+4 5      - Ll     
     

I I I I I 

_L ___L__J___ 2 1     
 }+ 

I I I I I 

y 

  
- 1 --- ---r --- -- --1    

     
      m 

- __4L__l_      
-  j ---r --- -- *- 

ti ii iii I ii iM 

-5 -4 -3 -2 -1 
-  T    r - -  1    ,       

I I I I I 
I I I I I 

 {+ : -2 

 l-3 
1 I I I I 

 {{       
   I     -5      

    5    !  
I I    

 -_l_--1_--L--_--_'_-
I I    

 I---9------

 '  _ __1     
    +  
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TOPIC: INTRODUCTION TO LOGARITHMS 

Logarithms Introduction 

Table Table  TableTable
Table TableTableTableTable
TableA o gives us the powr that some bs must be raised to in order to equal a particular number. 

Solving Polynomials 

3 = 216 

/2 = V216 
 = V216 

(  = 8 
2  2  2 = 8 

 = 3 

Solving Exponentials 

(B) 
2 = 216 

x = log 

blank You will need to convert expressions between xponni for and oriic for. 

 F 

 F 
"     

Reca Exponntil Form New Logithmi Fom Exponntil Form 
I 

Logithmi Fom 

 
L 

3 = 81 

   

EXAMPLE Write each log in exponential form & each exponential in log form. 

(A 
x = logs 800 

(B) 
lo 16 = 4 

 

x = log 64 

    

(C) 
1 = 4500 

♦ ,  known as th log can be written as jus and has its own calculator button: OG] 
10 

Ratti - Precalculus: A Right Triangle Approach

Ch. 4 - Exponential and Logarithmic Functions

Page 6



TOPIC: INTRODUCTION TO LOGARITHMS 

The Natural Log 

♦ Besides the common log, (  ), another frequently occurring log is  , called th log. 
10 

• The natural log is written as __ , and also has its own calculator button:  

EXAMPLE 

(A) 
x = I 17 

Equals 

b* = M » log,  = x 

Log base of 

Write each log in exponential form & each exponential in log form. 

(B) 
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TOPIC: INTRODUCTION TO LOGARITHMS 

PRACTICE Convert the following logarithmic statement to its equivalent exponential form. 

(A) 
l og, x = 5 

(B) 
x = log9 

 PRACTICE Convert the following exponential statements to their equivalent logarithmic form. 

(A) 
3 = 7 

(B) 
e9 = X +  
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TOPIC: INTRODUCTION TO LOGARITHMS 

Evaluate Logarithms 

blank You can evaluate many logarithms using properties that come from the log being th of an exponential. 

Table

Table

Table
Table

Table


Table

Table Table

EXAMPLE 

blank

Table

Table Table

TableTable Table Table Table  TableTable  Table

Table Table   Table TableTable Table Table Table

TableTable Table Table  TableTable Table

TableTable Table Table
TableTable Table

Table

Using known properties, evaluate the given logarithms. 

log, Vz 
blank

  
blank

Table

TableTable

TableTableTable

TableTable Table

log10 
(D) 

1 
logs g 
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TOPIC: INTRODUCTION TO LOGARITHMS 

PRACTICE Evaluate the given logarithm. 

(A) (B) 
3 
7 log1 

(C) 
1 

log -° 81 
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TOPIC: PROPERTIES OF LOGARITHMS 

Product, Quotient and Power Rules of Logs 

Table TableTableTable

Table
Table

Table
Table

Table
Table

Table

Table

Table Table

Table TableTable  
TableTable Table

TableTableTable

Table Table Table  
Table

Table

Table Table TableTable
Table

Exand & Condense Exessions Using Proerties of Logs 

blank You y be e probes i wc you e sked o ee xan O oritic epessios. 
blank Poperies of os c be pped i diecios depedi o your o. 

EXAMPLE 

 3 

Table

Table Table

Table Table TableTableTableTableTableTable

Table

Table

Epd te o epresso s 
uc s possibe 

Table Table Table 

Table Table Table

 

EXAMPLE 
Codese te ie epessio 
io  se o. 

2   I + 2 

♦ We codesi os reeber te bse us be te & wys ppy te power ue _ 
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TOPIC: PROPERTIES OF LOGARITHMS 

PRACTICE I Write each logahmic expression as a sngle log. 

blank (B) 
1 

log2 E 
+ 2 log2 3x 

I PRACTICE I Write each sngle logarithm as a sum o difference of logs. 

(A) 

-(8) 
(B) 

3x 
I-+ 2  2y  I 4 

y 

(
52x + 3)

 logs\  
X 
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TOPIC: PROPERTIES OF LOGARITHMS 

Evaluating Logarithms Using the Change of Base Property 

♦ If a logarithm doesn' have a base that is easy to evauate, you can sipl the base. 

• You'l mos often want o change the base o be eithe_ o_, to easiy evauae wth any calcuao 

EXAMPLE 

(A) 
 3 

New Change of Base Property 

@ 
 M 

 0@ 

 M <  M = 1   Og 10 

 M 
  1a 22 

  
Og e 

Evauae he gven logaithms usng the change of base popety and a cacuato Use common ogs or (A), (B) 
and naural ogs or (C) , (D) 

(B) 
" 9  

( C) 
 9  

(D) 
  = 
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TOPIC: PROPERTIES OF LOGARITHMS 

PRACTICE Evaluate the given logarihms using the change of base fomula and a calculator. Use common logs. 

(A) 
log 17 

(B) 

- Evaluate the given logarihms using he change of base omula and a calculator Use naua logs 

(A) 
oe 41 

(B) 
lo2 3789 
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TOPIC: SOLVING EXPONENTIAL & LOGARITHMIC EQUATONS 

Solving Exponential Equations Using Like Bases 

blank W evaluated . fc r  x; w solve  equations f w  m h m 

•    , rwr ch   h m   ,  f_ 

Recall Exponential Fuco Nw Exponentia quo 

f() = * 

f(4) = 2 

f) = 16 

16 = 2 

- =  ° 

EXMPLE 
 ch   by r ch    

w  h m b 
COMMON POWERS 

Squares Cubes 

(A) 
64 = 2° 

(B) 
5+' = V5 

(C) 
27 = 9° 2 4  8 

3 9  27 
16 4 64 
25 5 ° = 125 
36 
49 Other 

8 64  16 

9  81 2 32 

10  1 3 8 
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TOPIC: SOLVING EXPONENTIAL & LOGARITHMIC EQUATONS 

PRACTICE Solve the exponential equaons. 

(A) 
4 + 7 = 16 

(B) 
100* = 10° + 7 

(C) 
81° +  = 2*+ 5 

Ratti - Precalculus: A Right Triangle Approach
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TOPIC: SOLVING EXPONENTIAL & LOGARITHMIC EQUATONS 

Solving Exponential Equations Using Los 

blank If you CANNOT rewrite sdes of exponential equaon to have the same base, sove usng og or n. 

k B 

16 = 2 

2 = 2 

4 =  

k B 

17 = 2 

2 x  =  

EXAMPLE  c   b  . 

(A) 
10 + 64 = 1 

(B) 
3  2° 

rrt f ihm 

Nae Poey 

dc    ) =   +  

  » (    -  " 

w       

HOW TO: SOLVE EXP. EQNS WITH LOGS 

)  ( 
)  b 0 k  b d 

  b 0 k  b d 
3)          

  
5)  )   cc 

blank c        b   ,   b!   k   b. 
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TOPIC: SOLVING EXPONENTIAL & LOGARITHMIC EQUATONS 

PRACTICE Solve the exponential equaons. 

(A) 
2 • 10* = 5 

(B) 
9 = °+7 

(C) (D) 
2x+5  8 
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TOPIC: SOLVING EXPONENTIAL & LOGARITHMIC EQUATONS 

Solving Loarithmic Equations 

blank When solving log equatons, you'll encouner two possblites:  M =  N OR  M =  
If a logarithmic equation can be written as log base b of M equals log base b of N, set the expressions equal to each other and solve for x.     

Recall Exponential Equation New Logarthmc Equation 

16  2 

2  2 

4 = x 

I EXAMPLE  Solve the log equaton 

 +  -     8 

log2 ( + 1) = log2 5 

Table

 --

 
- -

Table

Table

Table Table Table TableTableTable

Table Table Table TableTable Table

Table Table Table Table

blank If a og equaion CAT be written as  M =   pu n o, ten solve or  

ecall Equals 

c = log, M 

To the power of 

I EXAMPLE  Solve te log equaton 

2   5 

HOW TO:SOLVE OG EQNS: EXP FORM 

1) log epession 
2 Put in eponenia orm 
3 o X 
4 oluion by plugging  n  

•   > 0, DE 
•   < 0 _    lui 
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TOPIC: SOLVING EXPONENTIAL & LOGARITHMIC EQUATONS 

PRACTICE Solve the ogarimic equations. 

(A) 
logs (3x + 9) = ogs 5 + o 12 

blank
log(x + 2)  log 2 = 3 

(C) 
log,(6x + 13) = 2 
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