
 

Pre-Class Problems 16  for Wednesday, March 28 

 

 

These are the type of problems that you will be working on in class. 

 

 

You can go to the solution for each problem by clicking on the problem letter. 

 

 

Properties of Logarithmic Functions 

 

 

1. Use the properties of logarithms to write the following as a sum and/or 

difference of logarithms.  All variables represent positive numbers. 
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2. Write the following as a single logarithm. 

 

 a.      b.    

 



 

 c.      d.    

 

 e.      f.    

 

 g.      h.    

 

 i.      j.    

 

 

3. Use the change of base formula and a calculator to approximate the 

following. 

 

 a.     b.    

 

 c.     d.    

 

 

4. Solve the following logarithmic equations. 

 

 a.   216log x    b.   35log x   c.   2log 3 x  

 

 d.   2)94(log t    e.   6)12(loglog 22  xx  

 

 f.   )5(lnln xx     g.   )117(loglog 88  tt  

 

 h.   )4(log2)173(log 66 xx   

 

 

Problems available in the textbook:  Page 450 … 7 – 68, 79b – 84b and Examples 1 

– 6, 8 starting on page 443.    Problems available in the textbook:  Page 463 … 37 – 

60 and Examples 6 – 10 starting on page 457. 

 

  

 

SOLUTIONS: 

 

 



 

1a. x32log 2         Back to Problem 1. 

 

 

 xxx 2222 log5log32log32log   

 

 

 NOTE:  Since 322 5  , then 532log 2   

 

 

 Answer:  x2log5   

 

 

1b. ba5ln         Back to Problem 1. 
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2a.       Back to Problem 2. 

 

 

 

2b.       Back to Problem 2. 

 

 

 

2c.       Back to Problem 2. 

 

 

 

 

2d.       Back to Problem 2. 

 

 



 

 

2e.       Back to Problem 2. 

 

 

 

2f.       Back to Problem 2. 

 

 

 

2g.       Back to Problem 2. 

 

 

 

 

2h.       Back to Problem 2. 

 

 

 

 

2i.       Back to Problem 2. 

 

 

 

2j.       Back to Problem 2. 

 

 

 

 

3a.       Back to Problem 3. 

 

 

  

 

3b.       Back to Problem 3. 

 

 

  

 

 



 

3c.       Back to Problem 3. 

 

 

 

 

3d.       Back to Problem 3. 

 

 

4a. 216log x        Back to Problem 4. 

 

Using the definition of logarithm  ( xy blog  if and only if xb y   ), we 

will write the logarithmic equation as an exponential equation: 

 

16216log 2  xx  

 

Using square roots to solve the equation  162 x , we have that 

 

      441616 22  xxxx  

 

Since the base of a logarithm can not be negative, then the solution of  

4x  cannot be used.  Thus, the only solution of the equation  

216log x   is  4x . 

 

 

Answer:  4x  

 

 

4b. 35log x        Back to Problem 4. 

 

Using the definition of logarithm  ( xy blog  if and only if xb y   ), we 

will write the logarithmic equation as an exponential equation: 

 

535log 3  xx  

 

Using cube roots to solve the equation  53 x , we have that 



 

 

333 33 555  xxx  

 

 

Answer:  3 5x  

 

 

4c. 2log 3 x        Back to Problem 4. 

 

Using the definition of logarithm  ( xy blog  if and only if xb y   ), we 

will write the logarithmic equation as an exponential equation: 
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We need to check that the number  
9

1
  makes the argument of the logarithm 

positive since the logarithm of a negative number or zero is undefined.  The 

argument of  x3log   is  x.  Thus,  x  will be positive when  
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1
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9

1
 is a solution of the equation 2log 3 x .  Of course, it is the only 

solution. 
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4d. 2)94(log t       Back to Problem 4. 

 

Recall that log is the notation for the common logarithm, and the base of the 

common logarithm is 10.  Using the definition of logarithm  ( xy blog  if 

and only if xb y   ), we will write the logarithmic equation as an 

exponential equation: 
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 Solving the equation  10094 t , we have that  
4
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t . 

 

We need to check that the number  
4
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  makes the argument of the 

logarithm positive since the logarithm of a negative number or zero is 

undefined.  The argument of  )94(log t   is  94 t . 
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the only solution. 
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4e. 6)12(loglog 22  xx     Back to Problem 4. 

 

First, we’ll use the property of logarithms that  vublog   =  ublog   +  vblog   

in order to write  )12(loglog 22  xx   as  )12(log 2 xx .  Thus, 

 

 6)12(loglog 22 xx   6)12(log 2 xx  

 

Now, using the definition of logarithm  ( xy blog  if and only if xb y   ), 

we will write the logarithmic equation  6)12(log 2 xx  as an exponential 

equation: 
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 Solving the equation  64)12( xx , we have that 

 

  64)12( xx    64122 xx    064122 xx  

 

  0)16()4( xx   4x ,  16x  

 

We need to check that the numbers  4   and  16  make the argument of the 

logarithms positive since the logarithm of a negative number or zero is 

undefined.  The argument of x2log  is  x and the argument of  )12(log 2 x   

is  12x . 

 

When  4x , we have that  04 x .  Thus, when  4x , we 

have that )4(loglog 22 x .  However,  )4(log 2    is undefined.  Thus,  

4   is a solution of the equation 64)12( xx , but it is not a solution 

of the equation  6)12(loglog 22  xx . 

 

When  16x , we have that  016 x   and  0121612 x .  

Thus, 16 is a solution of the equation 6)12(loglog 22  xx . 

 

 

Answer:  16x  

 

 

4f. )5(lnln xx        Back to Problem 4. 

 

In order to solve this equation, we will use the fact that any logarithm 

function is one-to-one.  Thus,  vu bb loglog    if and only if  vu  . 

 

Thus, by the one-to-one property, we have that 
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Solving the equation  xx  5 , we have that  
2

5
x . 

 

We need to check that the number  
2

5
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positive since the logarithm of a negative number or zero is undefined.  The 

argument of xln  is  x and the argument of  )5(ln x   is  x5 . 
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4g. )117(loglog 88  tt      Back to Problem 4. 

 

In order to solve this equation, we will use the fact that any logarithm 

function is one-to-one.  Thus,  vu bb loglog    if and only if  vu  . 

 

Thus, by the one-to-one property, we have that 

 

   117)117(loglog 88  tttt  

 

Solving the equation  117  tt , we have that  
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We need to check that the number 
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logarithms positive since the logarithm of a negative number or zero is 

undefined.  The argument of t8log  is  t and the argument of  

)117(log 8 t   is  117 t . 
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solution of the equation  )117(loglog 88  tt . 

 

 

Answer:  No solution 

 

 

4h. )4(log2)173(log 66 xx     Back to Problem 4. 

 

  )4(log2)173(log 66 xx  2)4(log)173(log 66  xx  

 

 

Now, we’ll use the property of logarithms that  
v

u
blog   =  vu bb loglog   

in order to write  )4(log)173(log 66 xx    as  
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Now, using the definition of logarithm  ( xy blog  if and only if xb y   ), 

we will write the logarithmic equation  2
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 Solving the equation  36
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We need to check that the number 
39
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 makes the argument of the 

logarithms positive since the logarithm of a negative number or zero is 

undefined.  The argument of )173(log 6 x  is 173 x  and the argument 

of  )4(log 6 x   is  x4 . 

 

 

Since 
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x  is a positive number, then x3  is a positive number and 

173 x  is a positive number.  Since 4
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a positive number. 
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Theorem  (Properties of Logarithms) 

 

1. 
r
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2. vublog   =  ublog   +  vblog  
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4. 1log bb  
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7. ub u

b log  

 

8. Change of Base Formula:  
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u
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log

log
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Proof 
 

1. Let  uy blog .  Then by the definition of logarithms, ub y  .  Thus,  
yrryryr bbbu  )( .  Writing the exponential equation  

yrr bu    

in terms of a logarithmic equation, we have that  yru r

b log .  Since  

uy blog , then we have that  uru b

r

b loglog  . 

 

2. Let  uy blog   and  vw blog .  Then by the definition of logarithms, 

ub y    and  vb w  .  Thus,  
wywy bbbvu  .  Writing the 

exponential equation  
wybvu    in terms of a logarithmic equation, we 

have that  wyvub log .  Since  uy blog   and  vw blog , then  

vuvu bbb logloglog  . 

 

3. Let  uy blog   and  vw blog .  Then by the definition of logarithms, 

ub y    and  vb w  .  Thus,  
wy

w

y

b
b

b

v

u  .  Writing the exponential 



 

equation  
wyb

v

u    in terms of a logarithmic equation, we have that  

wy
v

u
b log .  Since  uy blog   and  vw blog , then  

vu
v

u
bbb logloglog  . 

  

Alternate proof: Since  
1 vu

v

u
, we have that  

1loglog  vu
v

u
bb .  

Now, applying Property 2, we have that  
11 logloglog   vuvu bbb .  

Now, applying Property 1, we have that  vv bb loglog 1 
.  Thus, we 

have that  vuvuvu
v

u
bbbbbb loglogloglogloglog 11  

. 

 

6. Let  uy blog .  Then by the definition of logarithms, ub y  .  Since  

uy blog , then  ub
ub 

log
. 

 

7. Follows from applying Property 1 and then Property 4. 

 

8. Let  uy blog ,  uw alog , and  bz alog .  Then by the definition of 

logarithms, we have that  ub y  , ua w  , and ba z  .  Since  ba z  , 

then  
zyyzy aab  )( .  Since  ub y    and  

zyy ab  , then  

ua zy  .  Since  ua w  , then  
wzy aa  .  Thus,  wzy  .  Since  

uy blog ,  bz alog , and  uw alog , then  )log()log( bu ab   = 

 ualog .  Since  b  is the base of a logarithm, then  1b .  Since  0log ba   

if and only if  1b , then  0log ba .  So, we can solve for  ublog   by 

dividing both sides of the equation  )log()log( bu ab   =  ualog  by  balog .  

Thus, we obtain that  
b

u
u

a

a

b
log

log
log  . 

 



 

 Alternate proof:  Let  uy blog .  Then by the definition of logarithms,  

ub y  .  Taking the logarithm base  a  of both sides of this equation, we 

obtain that  ub a

y

a loglog  .  By Property 1, we have that  

byb a

y

a loglog  .  Thus,   ub a

y

a loglog   uby aa l o gl o g  .  

Since  b  is the base of a logarithm, then  1b .  Since  0log ba   if and 

only if  1b , then  0log ba .  Solving for  y, we obtain that 
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u
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log
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 .  Since uy blog , then  
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u
u
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a

b
log
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Back to Top. 

 


