
Logarithmic equations  

 

1) Solve the equations: 

 

a) 2)32(log3 =+x  

b) 3)43(log4 =+x  

                              c) 
2

1
13log =+x  

 

 

Solution: 

 a) 2)32(log3 =+x → Use definition:  ⊗
=⇔⊗= ABBAlog  

 

So : 
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                             Because   
2

3
3 −> , solution   x = 3 is “good’’ 

 

 

 

b)        3)43(log4 =+x  → again by definition… 
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                                  Solution satisfies the condition! 

 

 

                  c) 
2

1
13log =+x  
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13log10 =+x  
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1013 =+x                 condition:           

    2/().......1013 =+x    
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                       So, 
3

1
3 −> , solution  x = 3 is “good’’ 
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2) Solve the equations: 

 

            a) 2)2(log)1(log 22 =++− xx  

 

 b) 2)8log()19log( 2
=−−+ xx  

 

                         c) 13log2)5log( =−+− xx  

 

 

 

Solution: 

 

 

                          We use : )(logloglog xyyx aaa =+  

 

 

a) 

 2)2(log)1(log 22 =++− xx  

 →=+− 2)2)(1(log2 xx  Conditions: 01>−x  and   02 >+x  

                               1>x    and     2−>x  

 

            by definition: ⊗
=⇔⊗= ABBAlog  
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Are the solutions satisfy conditions?:   1>x   i    2−>x  

 

 

   

  

 →  'good' 

                                                                                  32 −=x  → ‘ not good’ 

 

 

 

                                So, the only solution is:  
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b) 2)8log()19log( 2
=−−+ xx  

 

2)8(log)19(log 10

2
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We know that:      
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yx aaa logloglog =−  
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    with condition: 0192

>+x  i 08 >−x  

                             8>x  
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Both solutions  are  ''good''  because they are more than 8. 

 

c) 13log2)5log( =−+− xx  

 

Conditions are: 
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So: 3<x  
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                   1141 +=x   does not meet the requirement, and the only solution is 114−=x  



3) Solve the equations:   
 

            a) 02log3log2
=+− xx  

 b) 
2

5
loglog2 =+ xx  

 

Solution: 

 

a)  Replacement:  tx =log  with condition: 0>x  

 

 02log3log2
=+− xx  
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  Back in the replacement :                                  and 

 

 

 

 

b) 
2

5
loglog2 =+ xx                              Use:    
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 Replacement : tx =2log  with condition: 0>x  i 1≠x  
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t  All multiply with 2t 
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 :            Back in the replacement :                                or 
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4) Solve the equations: 

   

             a) 7logloglog 1642 =++ xxx  

  b) 
3

2
loglogloglog 812793 =⋅⋅⋅ xxxx  

 

Solution: 

 

In both examples we use that: x
S

x aaS
log

1
log =  

 

a)  

                                                                condition: x>0 

 

 

 

 

 

 

 

 

 

 

 

 

b) 
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  t = 2   or  t = -2 
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5) Solve the equations: 

 

             a) 2)22(log)64(log
55

=−−−
xx  

  b) 07log)45log()27log( =++−−
xx  

Solution: 

 

a) 

 2)22(log)64(log
55

=−−−
xx  
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0

12

=

=

x

x

 

 

 

 

           It is best to check solutions in the home equation  → x = 2 is the only solution! 

 

b)  

 07log)45log()27log( =++−−
xx  
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 Back in replacement: 

  

                            Or      112 −=
x  no solution 

 

 

 

 

Conditions are  027 >−
x    and   045 >+

x  , solution x = 2  obviously satisfy  them! 

 

 

 

6) Solve the equations: 

 

  

             a) xx x 3log1
=

+  

 

  b) 
)1(log32log1 44 2
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x  

 

 

Solution: 

 

 

a) 
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Back in replacement: 

 

 

1log3 =x   or   1log3 −=x  
13=x      or      13−

=x  

3=x       or      
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b) 
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x → log for basis 4 in both sides 
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Replacement:  tx =4log : 
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So: 

         3log4 =x     or     
2

1
log4 =x  

 34=x          or      2

1

4=x  

64=x          or      2=x  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


