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4D-2: Problems with Logarithmic Functions 
In this lesson we will use the properties of logarithms to solve equations that involve logarithms.  We first 
need to recall these properties from  earlier: 
 
Properties of LogarithmsProperties of LogarithmsProperties of LogarithmsProperties of Logarithms    
Let ., 0, and 1 be positive real numbers with . ≠ 1, and 3 a 

Product Rule: Product Rule: Product Rule: Product Rule: log4(67) = log4 6 + log4 7 
Quotient Rule: Quotient Rule: Quotient Rule: Quotient Rule: log4

<
= = log4 6 − log4 7 

Power Rule: Power Rule: Power Rule: Power Rule:   log4 6? = 3 log4 6 
Where ., 0, and 1 be positive real numbers with . ≠ 1, and 3 is any real number. 

 
Example  Assume that D and E are positive below. 

a) Write as a sum of logarithms with no exponents:   log FGH
I   

JKL M + N JKL O − JKL P 
 

b) Write as a single logarithm:  3 ln 2 − 2 ln 4 + Q
R ln 16 

JT NM − JT UN + JT VWV N⁄  = JT Y Z
VW ⋅ U\ = JT N 

To solve equations with logarithms, we can do one of the following: 
1. Set the equation equal to zero, graph the corresponding function, and find the zeros. 
2. Write both sides of the equation as one logarithm with the same base, convert to exponential form, 

and solve. 
 

After solving, you must check your domain to be sure that D is in the domain of the original function. 
 
Example.Solve. 

a) logF(D + 1) = 4 
O = Z_ 

 
 
    

b) 2 log D + 3 log 2 = log 16 
`abcON ⋅ NMd = `ab VW    

ZON = VW 
ON = N 
O = ±√N     

O    cannot be negative in original problem!  So the only solution is cannot be negative in original problem!  So the only solution is cannot be negative in original problem!  So the only solution is cannot be negative in original problem!  So the only solution is O = √N    
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ExercisesExercisesExercisesExercises    
Assuming D and E are positive, use the properties of logarithms to write the expression as a sum or 
difference of logarithms or multiples of logarithms. 

1. logR Eh 
i JKLN P 

 
 

2. logR
RGj
IH  

logR 2DF − logR ER 
logR 2 + 3 logR D − 2 logR E 
V + M JKLN O − N JKLN P 

3. log 1000Dk 
log 1000 + log Dk 
M + U JKL O 

 
Assuming D, E, and l are positive, use properties of logarithms to write the expression as a single logarithm. 
 

4. ln E − ln 3 
JT P

M    
 

5. 4 log E − log l 
JKL PU

m  
6. 3 ln 2 − 2 ln 4 

ln 2F

4R = `n V
N 

op … 
3 ln 2 − 2 ln 2R 
3 ln 2 − 4 ln 2 
− `n N 

 
Find the exact solution algebraically, obtain a numerical approximation, and check it by substituting into 
the original equation. 

7. logk(1 − D) = 1 
O = −M 

8. 3 ln(D − 3) + 4 = 5 
O = √tM + M 

 
9. 3 − log(D + 2) = 5 

O = − Vvv
V__ 

 
 
 

10. Q
R ln(D + 3) − ln D = 0 

ln(D + 3)Q
R = ln D 

(D + 3)Q
R = D 

D + 3 = DR 
D = Q±√QF

R  , by domain restrictions    O = Vw√VM
N  

11. log D − Q
R log(D + 4) = 1 

log D
√D + 4 = 1 

D
√D + 4 = 10 
D = 10√D + 4 
DR = 100(D + 4) 
DR − 100D − 400 = 0 

D = 50 − 10 √29 op D = 10 √29 + 50 
xKJyz{KT: D = 10 √29 + 50     

12. ln(D − 3) + ln(D + 4) = 3 ln 2 
ln(D − 3)(D + 4) = ln 2F 
DR + D − 12 = 8 

 
D = −5 op D = 4 

 
|K … . O = U 

13. log(D − 2) + log(D + 5) = 2 log 3 
log(D − 2)(D + 5) = log 3R 
DR + 3D − 10 = 9 
DR + 3D − 19 = 0 

D = −√85 − 3
2  op D = √85 − 3

2  
Solution:    O = }Mw√Zi

N  
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14. Determine whether a linear, logarithmic, exponential, power, or logistic regression equation is the 

best model for the data using your calculator and finding the 0R value. 
Year 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 
Alaska’s 
Population 

63.6 64.4 55.0 59.2 72.5 128.6 226.2 302.6 401.9 550.0 626.9 
 

�t|z �y��t = �KL{|z{�    
15.15.15.15. In Chemistry, pH value is determined by the hydrogen ion concentration (�w) relative to pure 

water.  The function for finding pH is �(�w) = 7 + log � Q
���.     

a. State the domain of the function �(�w). 
b.b.b.b. For lemon juice, we know �w ≈ 100,000.  Find the pH of lemon Juice.    
c.c.c.c. If a solution of bleach has a pH value of �(�w) = 13.2, find the value of �w.    

 
    


