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Chapter 12_Logarithms      
Solving Exponential and Logarithmic Equations 
 
 
Here we will make use of what we have learned about exponentials and logarithms to 
solve equations.   
 
One-to-One Property of Exponential Functions –       
                                                If        then       mn bb = mn =  
 
We may make use of the above property if we are able to express both sides of the 
equation in terms of the same base as shown here. 
 

Solve  xx 223 1255 =−

 

Recall the rule of exponent 
nmmn xx =)(  

Step 1: Express both sides in 
terms of the same base. 

Step 2: Equate the 
exponents. 

Step 3: Solve for the 
variable. 

 
 
A. Solve 

82 =x   6432 2 =−x  121000100 −= xx  

 

 

  
 

2981 −−− = xx   644 12 =−x  321636 −= xx  
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It is not always the case that we will be able to express both sides of an equation in terms 
of the same base.  For this reason we will make use of the following property. 
 
One-to-One Property of Logarithmic Functions –   For all real b,   and  0>b 1≠b
                                           if and only if    yx bb loglog = yx =  
 

Solve  103 12 =−x

 

Step 1: Take the common 
log of both sides. 

Step 2: Apply the power 
rule for logarithms. 

Step 3: Solve for the 
variable. 

Exact Answer 

 

B. Solve 
573 =x   1=− xe  

 

 

 

 
28102 −=− x   30)3.0(5 2 =−x  

 

 

 
 

Problems Solved!  
Approximate answer 
rounded off to the nearest
hundredth. 
1506 =−xe  

 

1032 32 =+ −x  
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When solving exponential equations and using the above process the rule of thumb is to 
choose the common logarithm unless the equation involves e.   We choose these because 
there is a button for them on the calculator. But certainly we could use any base we wish; 
this is the basis for the derivation of the change of base formula. 
 

Prove 
b
x

x
a

a
b log

log
log =  

 

Step 1: Apply the definition 
of the logarithm. 

Step 2: Take the base 
a log of both sides. 

Step 3: Apply the power 
rule for logarithms. 

Step 4: Solve for y. 

 

 
We can also use the one-to-one property for logarithms to so
we are given an equation with a logarithm of the same base o
equate the arguments. 
 

)37(loglog22log 333 −=+ xx

Step 1: Use the rules for 
logarithms to isolate a log 
on both sides of the equation. 

S

Step 3: Solve for the 
variable. 

 
Be sure to check to see if the solutions that we obtain 
solve the original logarithmic equation.  In this manual 
we will put a check mark next to the solution after we 
determine that it really does solve the equation.  This 
process sometimes results in extraneous solutions so  
we must check our answers. 
 
 
Problems Solved!  
For the last step simply 
equate the equivalent forms
of y above. 
lve logarithmic equations. If 
n both sides we may simply 

 

 

Step 2: Equate the 
arguments. 

tep 4: We must check to see if they work.
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C. Solve 
)72(log)3(log 22 += xx   25lnln2 =x  

 

 

 
 

2ln2)102ln( =+x   )20(loglog5log 222 +=+ xx  

 

 

 
8log)1log()1log( =−++ xx   10log)3(loglog 555 =−+ xx  

 
 

 

 
 
Of course, equations like these are very special.  Most of the problems that we will 
encounter will not have a logarithm on both sides, as with the next set. 
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If the answer to our logarithmic equation makes the argument of it negative then it is 
extraneous.  This does not preclude negative answers. We must be sure to check all of our 
solutions. 

5)4(loglog 22 =−+ xx  

 

Step 2: Apply the definition of the 
logarithm and change it to an 
exponential equation. 

Step 1: Use the rules for 
logarithms to isolate a log.. 

Problems Solved!  

 
Tip:  Not all negative solutions are extraneous!  Look at the  
following problems and we can see that some have negative answ

Step 3: Solve for the 
variable. 

 
D. Solve 

2)62(log6 =+x   log

 

 

 
0)4ln( 2 =−x   lo

 

 

 
The check mark indicates that we actually plugged the answers i
indeed solve the original.  Please do not skip this step, extraneou
Step 4: We must check to see if 
the solutions work. 
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ers. 

1)302( =+x  

 

2
1

49 )1(g =+x  

 

n to see that they do 
s solutions occur often. 
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4)1(log)115(log 22 =−−− xx   1)1ln(ln =−− xx  

 

 

 
 

3)12(loglog 44 =−+ xx   1)92(loglog 55 =−+ xx  

 

 

 
 

31)1211log(2 =+−x   )1(log1log 66 −−= xx  

 

 

 
 
Be sure to check all solutions to logarithmic equations because some might be extraneous! 


