
Exponential Functions 

 

General Form:  𝒚 = 𝒂𝒃𝒙, where 𝑎 ≠ 0, 𝑏 ≠ 1 and 𝑏 > 0. 

• b is the base and is a constant 

• Domain is set of all reals; range 𝑦 > 0; y-intercept (0, 𝑎) 

• x is the independent variable with domain of x is set of all reals  

• Exponential Growth:  𝑎 > 0 and 𝑏 > 1 

• Exponential Decay:  𝑎 > 0 and 0 < 𝑏 < 1 

• Line 𝑦 = 0 is called an asymptote.   

• b – If Growth it’s the growth factor; If Decay it’s the decay factor  

 

Examples: 

1. What is the graph of 𝑦 = 3𝑥?  

 

 

 

 

 

2. Identify 𝑦 = 0.7𝑥 as an example of exponential growth or decay.  What is the y-intercept? 

 

 

Another Model for Exponential Growth and Decay:  𝑨(𝒕) = 𝒂(𝟏 + 𝒓)𝒕 

 

Another Model for Exponential Growth and Decay:  𝑨(𝒕) = 𝒂(𝟏 +
𝒓

𝒏
)𝒏𝒕 

 𝐴(𝑡) is amount after t time periods 

 a is the initial amount 

 r is the rate of growth or decay 

 t is number of time periods 

 

• Often used when doing financial/banking questions 

 

Examples: 

1. You buy a savings bond for $25 that pays a yearly interest rate of 4.2%.  What will the savings bond be 

worth after fifteen years? 

 

 

 

 



2. You open a savings account that pays 4.5% annual interest.  If your initial investment is $300 and you 

make no additional deposits or withdrawals, how many years will it take for the account to grow to at 

least $500? (Calculator Required – Table) 

 

 

Natural base exponential functions:  Exponential functions base e.  e is a number approximately 2.71828… 

• Base e exponential functions are found in many applied real-world applications (biology, chemistry, 

banking, etc.) 

• Continuously Compounded Interest 

o 𝐴(𝑡) = 𝑃𝑒𝑟𝑡 

 

Graphing characteristics same as other shifts, etc. 

 

Examples 

1. How does the graph of 𝑦 = −
1

2
∙ 4𝑥  compare to the graph of the parent function? 

 

 

2. How does the graph of 𝑦 = 3(𝑥+1) compare to the graph of the parent function? 

 

 

3. Some insects reproduce exponentially.  The chart shows the population of roaches in a colony at 36-

day intervals.  On what day will the colony reach 50,000,000 roaches? (Hint – ExpReg) 

Day Number of Roaches 

1 50 

37 1125 

73 25,290 

109 569,025 

145 12,803,040 

 

 

 

4. What is the value of 2𝑒6?  (Calculator) 

 

 

 

 

 



5. You have $1500 in a bank account that pays 4.5% annual interest compounded continuously.  How 

much will you have in the account after 15 years?  Round to the nearest dollar. 

 

 

 

 

Logarithm’s and Properties 

 

𝑦 = 𝑙𝑜𝑔𝑎𝑥 if and only if 𝑥 = 𝑎𝑦 

 

Properties of Logarithms 

• 𝑙𝑜𝑔𝑎1 = 0 

• 𝑙𝑜𝑔𝑎𝑎 = 1 

• 𝑙𝑜𝑔𝑎𝑎𝑥 = 𝑥 

• If 𝑙𝑜𝑔𝑎𝑥 = 𝑙𝑜𝑔𝑎𝑦 Then x = y 

 

EX: Simplify: 

• 𝑙𝑜𝑔99 

• 20𝑙𝑜𝑔203 

• 𝑙𝑜𝑔√31 

• Solve: 𝑙𝑜𝑔5(𝑥2 + 3) = 𝑙𝑜𝑔512 

 

EX: Evaluate: 

• 𝑓(𝑥) = 𝑙𝑜𝑔6𝑥, 𝑥 = 1 

 

 

• 𝑓(𝑥) = 𝑙𝑜𝑔5𝑥, 𝑥 =
1

125
 

 

 

• 𝑓(𝑥) = 𝑙𝑜𝑔7𝑥, 𝑥 = 343 

 

 

 

 



Natural Logarithm: Log base e 

𝑓(𝑥) = 𝑙𝑜𝑔𝑒𝑥 = 𝑙𝑛𝑥 

 

Properties of Natural Log 

• 𝑙𝑛1 = 0 

• 𝑙𝑛𝑒 = 1 

• 𝑙𝑛𝑒𝑥 = 𝑥 

• If 𝑙𝑛𝑥 = 𝑙𝑛𝑦 then x = y 

 

EX: Simplify 

• 𝑙𝑛𝑒
1

3 

• 5𝑙𝑛1 

• 
3

4
𝑙𝑛𝑒 

• 𝑒𝑙𝑛7 

 

More Properties of Logarithms 

• log𝑏 𝑚𝑛 = log𝑏 𝑚 + log𝑏 𝑛 

• log𝑏
𝑚

𝑛
= log𝑏 𝑚 − log𝑏 𝑛 

• log𝑏 𝑚𝑛 = 𝑛 log𝑏 𝑚 

• log𝑏 𝑚 =
log𝑐 𝑚

log𝑐 𝑏
  (Change of Base) 

• Log on your calculator is log10  

• Examples: 

o What is each expression written as a single logarithm?  If possible, simplify the single logarithm. 

▪ log3 𝑥 − 2 log3 7 
 

 

▪ log8 48 + log8
4

3
 

 

 

o What is each logarithm expanded?  Simplify your answer, if possible. 

▪ log5
125

𝑥𝑦
 

 

 

 

 

 

 



▪ log 𝑥2𝑦2𝑧−1 

 

 

 

 

o What is the value of each expression? Use Change of Base and Calculator. 

 

▪ log9 111 
 

 

 

 

▪ log216 36 

 

 

 

Solving Exponential and Logarithm 
Equations 

 

 

• If possible, write both sides of the equation with same base, b. 

o Example:  What is the solution of 2562𝑥 = 64? 

 

 

 

 

 

• If not easily possible to write both sides of the equation with the same base, use logarithm properties 

to gain access to the exponent variable.  Take log or ln of both sides. 

o Example:  What is the solution of 64𝑥 = 512? 

 

 

 

 

 

 

o Example:  What is the solution of 52𝑥 = 3500? Use calculator method. 

 

 

 



• Example:  What is the solution of log(5𝑥 + 2) = 2? 

 

 

 

 

 

• Example:  What is the solution of log 2𝑥2 − log 5 = 1? 

 

 

 

 

 

 

• Your phone has about 126,000,000 bytes of memory.  Each month you plan to use 5% of the memory 

remaining.  How many months will it take you to use ¼ of the memory? 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 



 



 

 

 


