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(a) Making both sides of the equation with a single log of the same base. 

       

 

(1) When each term of an equation is a logarithm of the same base, apply laws of logarithm to make each   

      side as a single logarithm. 

(2) From (1), we have the form: 

         log loga aA B A B    

(3) Solve for the unknown in A=B. 

(4) Check each root in the original equation.  Reject any root that makes logarithm of a negative number. 

 

Example 1 

If log 3log log loga a a aN x y z   , solve for N in terms of x, y, and z. 

 

 

 

 

 

 

 

 

Example 2 

Solve for x:    
1

log log 27 log5
3

x    

 

 

 

 

 

 

 

 

 

 

 

Example 3 

Solve for x:    4 4 4log ( 2) log ( 3) log 9x x     
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(b) Solving logarithmic equations with constant terms 

 

 

(1) Collect all the terms of logarithms with same base on one side, and make them as a single logarithm. 

(2) Write the equation in the form logaN=number. 

(3) Change to exponential form, and solve the equation. 

(4) Check each root in the original equation.  Reject any root that makes logarithm of a negative number. 

 

Example 4 

Solve for x:    4 4log log ( 6) 2x x    

 

 

 

 

 

 

 

Example 5 

Solve for x:     2

3 3log 80 2 log ( 1)x x    

 

 

 

 

 

 

 

 

Example 6 

Determine the points of intersection of the curves 10 10log ( 2) and 1 log ( 1).y x y x      

 

 

 

 

 

 

 

Example 7  

Explain why there are no solutions to the equations 5log ( 125) x  and 2log 16 x   

 

 

 

 

 

 

 

 

 

Homework: 

p.391 #1 – 3, 5, 6, 9, 11 

(omit 11b) 

7.3   #1-4, 6-8 
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1) Solve each of the following exponential equation. 

a)      xxx
365812163        b)    020232 3

1
3

2


 x

x

           c)  03333 322   xxx  

d) x
x

3
12

3
4

33



       e)    11

22 
x

xx             

2)  Solve each of the following equation for x. 

       a)  5.10logloglog 2555  xxx    b)  172log8log2 2  xx  

       c)  11logloglog
3333

 xxx     d)  733log81log 
xx  

       e)        42log2log2log 2.055  xxx   

       f)               xxxxxxxxx 255332532 loglogloglogloglog2logloglog    

3)   If a3log 2 and b6log5 , find 9log10 in terms of a and b. 

4)   Solve the system of equations  

 

0logloglog

1logloglog

2logloglog

25255

16416

399







zyx

zyx

zyx

 

5)  Determine          89tanlog...3tanlog2tanlog1tanlog 10101010   

6)  If 40log ,24log  ww yx  and 12log wxyz , find wzlog  

7)  Solve each of the following equation for x. 

      a)    11loglog 66  xx   b)    1log2log 33  xx   c)      012log13log 22  xx  

     d)     xx  3log224log 2  e)   
2

1
3log24log 22  xx  f)      12log1log  xx  

     g)      11log12log 55  xx  h)  
 
 

3
2log

4log 3






x

xx
        i)       5log112log120log 2  xxx  

     j)     10loglog 32
 xx       k)     0logloglog 222 x  l)  1010log


x

x        m)    
2

1
3loglog 2


x  
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8)   Solve each of the following to 2 decimal places. 

    a)  3105 
x

  b)  0324 1  xx   c)  92log8log 2  xx  

9)   If mxa log , find the value of each of following in terms of m: 

    a)  x
a2log   b)  x

a

1log  c)  axlog  d)  a
x3log  e)  3

2log x
a

 f)  
a

x

1
log

2

1  

10)  Simplify each of the following. 

    a)  
15log27log 103 103    b)  

 7log5log8log 335 35


   c)  
10log25log4 34 32   d)  

5log
64log 3

1

25 35   

 

 

 

============================================================================ 

Answers: 

1a)  0 & 
2

1
   b)  6    c)  1 & -2     d)  0&

3

1
    e)  2 & -1 & -2    

2a)  125    b)  256&2     c)  27       d)   3    e)  27      f)  900       

3)   
1

2

 ba

ab
         4)  

2

27
,

3

8
,

6

1
 zyx                 5)  0     

6)  60    7a)  
5

6
    b)  3   c)  

6

5
   d)  

6

15
    e)  

12

24
5.3 

    f)   4    g)  2   h)  No Solution   i)  No Solution 

    j)   100000,
100

1
     

k)  4     l)  10 & 
10

1
    m)  23          8a)  -0.46   b)  1.58   c)  2 & 256        

9a)  
2

m
    b)  -m   c)   

m

1
    d)  

m3

1
   e)  

2

3m
    f)  

m2

1
 

10a)  42    b)  -27    c)  125   d)  
5

1
8  

 


