
7.7 Solving Exponential and Logarithmic 
Equations 
Objectives:

• Solve exponential and logarithmic equations using algebraic methods.

• Solve application problems using exponential and logarithmic equations.


So far in this chapter we have solved exponential and logarithmic equations by 
incorporating a graphical method.  We will now focus on using algebraic methods and the 
knowledge that logarithms and exponentials are inverse functions of each other.  We start 
with revisiting the idea of equality in equations.


If , then  for all real positive numbers,  
and 

If , then  for all real positive numbers,  

Now, exponential and logarithmic functions are one-to-one, meaning that each x-value has 
only one y-value and each y-value has only one x-value.  Because of this characteristic the 
following are true as well;


If , then  
and 

If , then  

Using these facts, the knowledge of bases raised to power, laws of exponents, and laws of 
logarithms, exponential and logarithmic equations can be solved algebraically.  This method 
is a must because graphical methods are mostly approximations, whereas algebraic can 
give exact results.  




Example 1: Recognizing powers of the same base.

Solve:   

https://youtu.be/H1NXCsaW-Gw





Example 2: Different bases

Solve:  

https://youtu.be/vHlIdga8H4M


u = v bu = bv b > 0

u = v logb u = logb v b > 0

bu = bv u = v

logb u = logb v u = v

8x = 2x+1

5x = 4





Example 3:  Different bases with exponents

Solve:  

https://youtu.be/gVKhupvazx4





Example 4:  Algebraic manipulation with quadratic methods

Solve:  

https://youtu.be/RnYbO3MMT-U


Applications

Recall that when a living organism dies its carbon-14 begins to decay.  The half-life of 
carbon-14 is 5730 years and the amount remaining at time  is given by the formula 




 P represents the initial amount of carbon-14 at the time of death.




Example 5

The skeleton of an unidentified creature is found and is determined to have lost 58% of its 
carbon-14.  When did the creature die?

https://youtu.be/z1gYo3MA7z0




Example 6

If $3,000 is to be invested at 8% per year, compounded quarterly, in how many years will the 
investment be worth $20,000?

https://youtu.be/aUj2Hs1Wdz8





Example 7

A Virologist understands that if there are no inhibiting or stimulating factors, the amount of 
virus cells in a body will increase exponentially. The population at time  is given by the 
function




Where P is the initial population and  is the continuous growth rate.  The virologist has a 
culture that contains 1000 virus cells and 7 hours later there are 11,000 virus cells.

a. Write the function that models the growth of the virus population.

b. When will the population of the virus reach 1 billion?

https://youtu.be/FsgC4b19Y8s
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Example 8

A population of fish in a lake at time  months is given by the function


	 	 	 	 	 	 


How long will it take for the fish population to reach 15,000?

https://youtu.be/IrESKbsUHYk





Example 9

Solve:  

https://youtu.be/FEs9_V4qD3g





Example 10

Solve:  

https://youtu.be/1fcxSm0mO9M





Example 11

Solve:  

https://youtu.be/8oyGd-ikFBc


t

F(t) =
20000

1 + 24e− t
4

ln(x − 3) + ln(2x + 1) = 2 ln x

ln(x − 3) = 5 − ln(x − 3)

log(x − 16) = 2 − log(x − 1)
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