
Math 3201 

7.2 Evaluating Logarithmic Expressions 

 

In Chapter 6 we evaluated exponential equations where we could express both sides of the 
equation as a common base and then work with the exponents. When we encountered 
equations where we could not express both sides as a common base we used our 
calculators and estimated the exponent through trial and error.  
 
Now that we know exponents have inverses called logarithms we have a better way to 
evaluate all exponential equations. 
 
The parts of an exponent are as follows: 
 
 

𝑏𝑒 = 𝑛 
 
 
 
 
 
 
 
 
 

log𝑏𝑛 = 𝑒 
 
 
 
 
 
Note: This 𝑒 is not the same 𝑒 that represents the natural log.  
 
Example 1:  
Determine the value of y in each exponential equation. 

(A)  81 = 10𝑦       (B)  32 = 10𝑦  
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exponent argument 

exponent 

base 

argument 



Example 2: 
(A)  45 = 10𝑦       (B)  25 = 𝑒𝑦 

 
 
 
 
 
 
 
 
 
Example 3:   
Write the following logarithms in exponential form. 
 

(A)  log28 = 3 
 
 
 
 
 
 
 
 
 
 

(B) log381 = 4 
 
 
 
 
 
 
 
 
 
 

(C)  log464 = 3 
 
 
 
 
 
 
 
 
 



Example 4: 
Solve for y: 
 

(A)   log216 = 𝑦 
 
 
 
 
 
 
 
 
 
 

(B)  𝑦 = log41024 
 

 
 
 
 
 
 
 
Sometimes, the variable y might not be written in the logarithmic equation. In this case, we 
can put y in on our own and solve for it. 
 
Example 5:  
Solve each of the following. 
 

(A)   log3 (
1

27
) 

 
 
 
 
 
 
 
 

(B)   log
(
1

4
)
(64) 

 
 
 
 
 
 



(C)   log644 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(D)   log5 (
1

25
) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(E)   log4(−4)   
 
 
 
 
 
 
 
 
 
 
 
 
 



Example 6: 
Evaluate each expression: 
 

(A)  log216 + log22 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(B)   log21 − log2 (
1

8
) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Special Cases - Base 10 or Base e 
Whenever the base of a logarithm is 10, we can use the log button on our calculator to 
evaluate it. Whenever the base of a logarithm is 𝑒, we can use the ln button on our 
calculator to evaluate it. 
 
Example 7:  
Use a calculator to evaluate the following: 

(A)   log100 
 
 
 
 
 
 
 
 
 

(B)   ln20 
 
 
 
 
 
 
 
 
 
 
 
Evaluating Exponential Equations With it is NOT Possible to Get a Common Base 
(base 10 and 𝒆 only) 
 
Example 8: Write the following in logarithmic form. 
 

(A)   81 = 10𝑦  
 
 
 
 
 
 

(B)   25 = 𝑒𝑦 
 
 
 
 



Example 9: 
 

(A)   45 = 10𝑦  
 
 
 
 
 
 
 

(B)   32 = 𝑒𝑦 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Textbook Questions: page 436 # #1, 2, 3, 4, 8, 9, 10, 11 


