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Examples 2 on Definitions for Logarithms 

 
 
 
 
 
Find the value of x in each case below. 
 
 
0.  x = log3 81    1.  x = 

3 2
log 324  

 

2.  x = 3log 9 3    3.  x = log0.2 125 

 

4.  x = log0.4 15.625   5.  x = 0.3log 0.027 0.3  

 

6.  x = 16log ( 7 4 3 7 4 3 )+ + −  7.  x = 12log ( 5 2 6 5 2 6 )+ + −  

 

8.  x = 4log ( 3 5 3 5 )+ − −   9.  2
3log 3 3x =  

 

A.  5
2log 3 3

x
=    B.  1

2log 2 3
x

= −  

 

C.  logx 125 = 5    D.  log 15.625 3
x

= −  

 

E.  x = 0.5log 8     F.  log2 3x = 2 



 2

G.  log3 3x = 9    H.  log2 (log3 x) = 1 

 

I.   log0.2 (log0.3 x) = 2   J.   log12 (log3 x2) = 3 

 

K.  log3 (log0.2 x2) = -2   L.  log0.2 (log12 x-2) = 3 

 

M.  log2 (logx 16) = 3   N.  2log (log 8) 3
x

= −  

 

O.  22log (log 3 3) 2
x

= −   P.  0.32log (log 4) 1
x

= −  

 

Q.  log2 {log3 (log5 x)} = 2 
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Suggestions or Solutions 

To the Examples 2 on Definitions for Logarithms 

 
 
 
 
 
The definition for logs is A = bx ⇔ x = logb A. 
 
So using the definition, we can get the solutions the way below. 
 
 
 
0.  x = log3 81 ⇔ 81 = 3x.  And we have 81 = 34.  So we get x = 4. 
 
 
 
 
1.  x = 

3 2
log 324⇔ 324 = .(3 2)x  

 
And we have 324 = 2⋅162 = 2⋅2⋅81 = 2234 = 4( 2) 34 = 4(3 2) .  So we get x = 4. 

 
 
 
 
2.  x = .3log 9 3 9 3 3x⇔ =  And we have .2 0.5 2.59 3 3 3 3= =  So we get x = 2.5. 

 
 
 
 
3.  x = log0.2 125 ⇔ 125 = 0.2x.  And we have 0.2 = 1/5 = 5-1, and 125 = 5⋅25 = 53. 
 
So we get 125 = 0.2x ⇒ 53 = (5-1)x = 5-x ⇒ 53 = 5-x ⇒ x = -3. 
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4.  x = log0.4 15.625 ⇔ 15.625 = 0.4x. 
 
And we have 0.4 = 2/5 = 2⋅5-1, and 15.625 = 15625⋅10-3. 
 
So we get 0.4x = (2⋅5-1)x. 
 
 
And we have 15625 = 5⋅3125 = 52⋅625 = 52⋅252 = 56, and 10-3 = 2-35-3. 
 
So we get 15.625 = 15625⋅10-3 = 562-35-3 = 2-353 = (235-3)-1 = (2⋅5-1)-3. 
 
 
Thus, we get 15.625 = 0.4x ⇒ (2⋅5-1)-3 = (2⋅5-1)x ⇒ x = -3. 
 
 
 
 
5.  x = .0.3log 0.027 0.3 0.027 0.3 0.3x⇔ =  
 
And we have .3 0.5 3.50.027 0.3 0.3 0.3 0.3= =  So we get x = 3.5. 
 
 
 
 

6.  x = .16log ( 7 4 3 7 4 3 ) 7 4 3 7 4 3 16x+ + − ⇔ + + − =  
 
And we have 2 27 4 3 7 2 4 3 4 3 2 4 3 4 3 2 3( ) (+ = + ⋅ = + + ⋅ = + = + .)  
 
So by the same token, we get 27 4 3 7 2 4 3 4 3 2 4 3 2 3 .( )− = − ⋅ = + − ⋅ = −  
 

Thus, we get 7 4 3 7 4 3 2 3 2 3 4.+ + − = + + − =  
 
So we get 4 = 16x = 42x ⇒ 2x = 1 ⇒ x = 1/2. 
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7.  x = .12log ( 5 2 6 5 2 6 ) 5 2 6 5 2 6 12x+ + − ⇔ + + − =  
 
And we have 25 2 6 5 2 3 2 3 2 2 3 2 3 2 .( )+ = + ⋅ = + + ⋅ = +  
 
By the same token, we get 25 2 6 5 2 3 2 3 2 2 3 2 3 2( )− = − ⋅ = + − ⋅ = − .  
 

So we get 5 2 6 5 2 6 3 2 3 2 2 3.+ + − = + + − =  
 
Thus, we get .2 3 12x=  And we have 0 52 3 12 12 ..= =  
 
So we get 120.5 = 12x ⇒ x = 0.5. 
 
 
 
 

8.  x = .4log ( 3 5 3 5 ) 3 5 3 5 4x+ − − ⇔ + − − =  
 
And we have 21 1 1

2 2 23 5 6 2 5 5 1 2 5 1 5 1( ) ( ) (+ = + = + + ⋅ = + .)  
 
By the same token, we get 21 1 1

2 2 23 5 6 2 5 5 1 2 5 1 5 1( ) ( ) (− = − = + − ⋅ = − .)  
 

So we get 0 51 2
2 2

3 5 3 5 5 1 5 1 2 2 .{( ) ( )}+ − − = + − − = = = .  

 
Thus, we get 20.5 = 4x, which is 22x.  So we get 2x = 0.5 ⇒ x = 1/4. 
 
 
 

9.  .
2
32

3log 3 3 3 3x x= ⇔ =  
 

And we have .
3 3 93 3 2 2 9
2 2 3 4 3 32 2 413 3 3 3 3 3 (3 )⋅ ⋅ ⋅⋅= = = = =

2

 
 

So we get .
2 9 2 2
3 3 34 43 3 (3 ) 3x x x= ⇒ = ⇒ =

9
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A.  .
5
25

2log 3 3 3 3 ( )
x

x= ⇔ =  

 

And we have .
5 51
2 2 2( ) ( )x x x= =

5
4  Also, we get .

3 5 63 3 4
2 5 4 52 2 13 3 3 3 3 (3 )⋅ ⋅⋅= = = =

5
4  

So we get .
6 65 5
5 54 4(3 ) 3x x= ⇒ =  

 
 

B.  .
1 1
2 41

2log 2 3 2 3 ( )
x

x x− −= − ⇔ = =  

And we have .
1

1 12
4 42 22 3 12 12 (12 ) (12 )−−= = = =  

So we get .
1 1
4 42 2(12 ) 12x x− −− −= ⇒ =  

 
 
C.  logx 125 = 5 ⇔ 125 = x5. 
 
And we have 125 = 53 = 53⋅1 = 

3 31
5 5 53 5 5 55 5 5( )⋅ ⋅ ⋅= = .  

So we get 
3 3
5 55 55 5( ) x x= ⇒ = .  

 
 
D.  .

3
23log 15.625 3 15.625 ( )

x
x x−−= − ⇔ = =  And we have 

 
15.625 = 15625⋅10-3 = 5610-3 = 56(5⋅2)-3 = 532-3 

= .
3 3 31

2 2 2 23 ( )( 2) ( )( 2) ( 2)( )3 3 1 ( 2)5 5 5 5 5 5 4
2 2 2 2 2 2 25( ) ( ) ( ) ( ) ( ) {( ) } ( )⋅ − − − − − − −⋅ −= = = = = =

3
2−  

 
So we get .

3 3
2 24 4

25 25( ) x x− −= ⇒ =  
 
 
E.  x = 0.5log 8⇔ 8 = x0.5.  And we have 8 = 23 = 26⋅0.5 = (26)0.5. 
 
So we get 8 = x0.5 ⇒ (26)0.5 = x0.5 ⇒ x = 26. 
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F.  log2 3x = 2 ⇔ 3x = 22 = 4.  So we get 3x = 4 ⇒ x = 4/3. 
 
 
G.  log3 3x = 9 ⇔ 3x = 39.  So we get x = 39/3 = 39-1 = 38. 
 
 
 
H.  log2 (log3 x) = 1 ⇔ log3 x = 21 = 2. 
 
And by the definition again, we can get log3 x = 2 ⇔ x = 32. 
 
 
 
I.   log0.2 (log0.3 x) = 2 ⇔ log0.3 x = 0.22 = 0.04 ⇔ x = 0.30.04. 

 
 
J.   log12 (log3 x2) = 3 ⇔ log3 x2 = 123. 

And by the definition again, we can get log3 x2 = 123 ⇔ x2 =  .
3123

And we have .
331 123

2 22 1212 23 3 (3 )⋅ ⋅= =  Thus, we get .
312

23x =  

 
 
 
K.  log3 (log0.2 x2) = -2 ⇔ log0.2 x2 = 3-2 = 1/9. 

And by the definition again, we can get log0.2 x2 = 1/9 ⇔ x2 = .
1 2 1
9 18 18 20.2 0.2 (0.2 )= =  

Thus, we get .
1

180.2x =  

 
 
L.  log0.2 (log12 x-2) = 3 ⇔ log12 x-2 = 0.23 = 0.008.  So we get log12 x-2 = 0.008. 

And by the definition, we get log12 x-2 = 0.008 ⇔ x-2 = 120.008 = .
0.008 0.008

2 2( 2) 212 (12 )− −⋅ − −=  

Thus, we get  .0.00412x −=
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M.  log2 (logx 16) = 3 ⇔ logx 16 = 23 = 8. 

And by the definition again, we can get logx 16 = 8 ⇔ 16 = x8. 

And we have 16 = 24 = (20.5)8.  So we get x = 20.5 = .2  
 
 
 
N.  .3 1

2 8log (log 8) 3 log 8 2
x x

−= − ⇔ = =  

And by the definition again, we can get .
1 1
8 11

8log 8 8 ( )
x

x x= ⇔ = = 6  

And we have 8 = 23 = .
1 1

16 16 163 16 48 482 2 (2⋅ ⋅ ⋅= =
1

)   So we get x = 248. 

 
 
 
O.  .2 2

2 1
2 4log (log 3 3) 2 log 3 3 2

x x
−= − ⇔ = =  

And by the definition again, we can get .
1 1
4 2

2
21

4log 3 3 3 3 ( )
x

x x= ⇔ = =  

And we have .
3 1
2 33 3 3 (3 )= = 2  So we get x = 33. 

 
 
 
P.  .

30.31
202 2

0.3 0.3
1 0.31

2 2log (log 4) 1 log 4 2 4 ( )
x x

x x x−= − ⇔ = = ⇔ = = =  

And we have 4 = 22 = .
20 3 40 3 40 3
3 20 3 20 3 2022 2 (2⋅ ⋅ ⋅= = )  So we get .

40
32x =  

 
 
 
Q.  log2 {log3 (log5 x)} = 2 ⇔ log3 (log5 x) = 22 = 4 ⇔ log5 x = 34 = 81 ⇔ x = 581. 


