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Applications of Logarithms 
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Logarithms Lesson 4 
Part I — Basic Exponential Applications

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exponential Growth & Decay: Situations following this type  

of change can be modeled using the formula:   0

t
PA=A (b)  

 
 
 
 
 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Questions:  
1) A bacterial culture doubles every 40 minutes. If the culture started  
with 24000 bacteria, how many bacteria are present after 20 minutes?  
 
 
2) The half life of a radioactive sample is 4.5 years. If 46000 g of the  
sample was initially present, how much will remain after 89 years?  
 
 
3) The population of a town doubles every 13 years. If 2330 people  
were present in 1990, how many people will be in the town in 2020?  

 

Example 3: The 
population of a town 
triples every 6 years. 
If 4000 people are 
present in 2006, how 
many will be in the 
town in 2016? 

( )

( )

t
P

0

10
6

A = A b

A = 4000 3

A = 24961  people

 

B & P Examples 
 

A bacteria doubles in 4 hours  (b = 2, P = 4) 
A radioactive sample has a half life of 8 years (b = ½, P = 8) 

A population triples every 10 years. (b = 3, P = 10) 

 

A = Future Amount 
Ao = Initial Amount 
b = Type of Growth 

P = Period for Growth To Occur 
t = Elapsed Time 

 

Example 1: A bacterial 
culture doubles every 2 
hours. If the culture 
started with 24000 
bacteria, how many 
bacteria will be present 
in 5 hours?  

( )
t
P

0

5
2

Example 2: The half 
life of a radioactive 
sample is 4 hours. If  
60 g of the sample was 
initially present, how 
much will remain after 
7 hours? 

( )

g

⎛ ⎞
⎜ ⎟
⎝ ⎠

t
P

0

7
4

A = A b

1
A = 60

2
A =17.84

 

 

A = A b

= 2)

=135765  bacteria

A  24000(

A

Answers:
1) 33941 bacteria 
2) 0.05 g 
3) 11536 people 
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Logarithms Lesson 4 
Part II — Solving For Other Variables 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
  

Example 1: A bacterial culture triples every P hours. If the culture started with 13000 
bacteria, and there are 24000 after 2 hours, what is the value of P in hours? 

( )

( )

( )

t
P

0

2
P

2
P

A = A b

24000 =13000 3

1.8462 = 3

P = 3.58 hours

 

 
 
Example 2: The half life of a radioactive sample is 6.2 hours. If 2000 g of the sample is 
present after 7 hours, how much was initially present? 

( )

⎛ ⎞
⎜ ⎟
⎝ ⎠

t
P

0

7
6.2

0

0

0

A = A b

1
2000 = A

2
2000 = A (0.4572)

A = 4374 g

 

 
Example 3: The population of a town changes by an exponential growth factor b every 
4 years. If 2350 people grows to 7000 in 3 years, what is the value of b?   

( )

( )

( )

t
P

0

3
4

3
4

A = A b

7000 = 2350 b

2.9787 = b

b = 4.29

 

1 2 3 4 5 6 7

-2

2

4

6

8

10  

An easy way to solve for variables in 
these questions is to graph and find 

the point of intersection.  
The equations should be simplified as 
much as possible before graphing so 
you don’t have to worry about finding 

huge numbers in your window 
settings.  

 

algebraic mathods involving  
log rules also work to solve  

these equations. The method you use 
is a matter of preference. 

Graph the following: 
Y = 1.8462 1

= 3^(2/x) Y2

This question is 
easily solved by 
basic algebra, 
so there is no 
need to graph.  

 
 
 
 
 
 
 
 
 
 
 
 
 

1 2 3 4 5 6 7

-3

-2

-1

1

2

3

4

5
Graph the following:

Questions: 
 

1) A bacterial culture doubles every P hours. If the culture started with 5000 bacteria, 
and there are 40000 after 3 hours, what is the value of P in hours?  
 
2) The half life of a radioactive sample is 5 years. If 10 g of the  
sample is present after 12 years, how much was initially present? 
 
3) The population of a town changes by an exponential growth factor b  
every 3 years. If a population of 7844 people increases to a  
population of 8002 in 1 year, what is the value of b?  
 

Answers: 
1) 1 hour 
2) 52.78 g 
3) 1.062 

 
Y = 2.9787 Algebraic solution  

with logarithms: 
1

Y = x^(3/4) 2

 *You can 
also use 
logarithm 
rules to 
obtain the 
solution! 

( )

0
3
4

3
4

4
34 3
43

7000 2350

2.9787

2.9787

4.29

t
PA A b

b

b

b

b

=

=

=

⎛ ⎞
= ⎜ ⎟
⎝ ⎠

=
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Logarithms Lesson 4 
Part III — Ratios of Initial & Final Amounts  

 
 

  

 Example 1:

 

 A bacterial culture doubles every 5 hours. How long will it take for a 
culture to quadruple? Algebraic solution 

 
If you are not given actual 
numbers for the initial and 
future values, you can do it 

algebraically. Keep the initial    
  amount as A0 and then express    
  the future value in terms of A0. 

This will cancel out the A0,, 

allowing you to solve the 
question. In this example, the  

  future value is 4 times greater  
 than the initial amount, so 

write the future value as 4A0. 

with logarithms:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

( )

( )

( )

t
P

0

n
5

0 0

n
5

A = A b

4A = A 2

4 = 2

n =10 hours

 

 
 
Example 2: A radioactive sample has a half life of 3 days. How long will it take for 
only 1/8 of the sample to remain? 

( )

⎛ ⎞
⎜ ⎟
⎝ ⎠

⎛ ⎞
⎜ ⎟
⎝ ⎠

t
P

0

n
3

0 0

n
3

A = A b

1 1
A = A

8 2

1 1
=

8 2
n = 9 hours

 

 
Example 3: The population of a town triples every 8 years. How many years will it 
take for the population to double?   

( )

( )

( )

t
P

0

n
8

0 0

n
8

A = A b

2A = A 3

2 = 3

n = 5.05 years

 

 

2 4 6 8 10

-2

-1.5

-1

-0.5

0.5

1

1.5

2

2 4 6 8

-3

-2

-1

1

2

3

Questions: 
1) A bacterial culture doubles every 3 hours. How long will it take for a culture to triple? 
 
 
2) A radioactive sample has a half life of 2 days.  
How long will it take for only 1/6 of the sample to remain? 
 
 
3) The population of a town quadruples every 20 years.  
How many years will it take for the population to double?   

Answers: 
1) 4.75 hours 
2) 5.17 g 
3) 10 years 
 

2 4 6 8 10 12

-4

-2

2

4

 

0

04

t
PA A b

A

=

0A= ( )

( )

( )

5

5

5

2

4 2

log 4 log 2

log 4 log 2
5

5log 4
log 2

10

n

n

n

n

n

n

=

=

=

=

=

 

Graph the following: 
 

Cross multiply  
and divide 

Y = 4 1

= 2^(x/5) Y2

Algebraic solution 
with logarithms:

Graph the following: 
Y1= 1/8 
Y2= (1/2)^(x/3) 

 

0

0
1
8

t
PA A b

A

=

0A=
3

3

3

1
2

1 1
8 2

1 1log log
8 2
1 1log log
8 3 2

n

n

n

n

⎛ ⎞
⎜ ⎟
⎝ ⎠

⎛ ⎞= ⎜ ⎟
⎝ ⎠

⎛ ⎞= ⎜ ⎟
⎝ ⎠
⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

1 13log log
8 2

13log
8

1log
2

9

n

n

n

⎛ ⎞ ⎛ ⎞=⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

⎛ ⎞
⎜ ⎟
⎝ ⎠=
⎛ ⎞
⎜ ⎟
⎝ ⎠

=

  
Cross 

Multiply 

Algebraic solution 
with logarithms: 

0

02

t
PA A b

A

=

0A= ( )

( )

( )

( )

8

8

8

3

2 3

log 2 log 3

log 2 log 3
8

8log 2
log 3

5.05

n

n

n

n

n

n

=

=

=

=

=

 

Graph the following: 
Y = 2 

 

Cross multiply  1
and divide = 3^(x/8) Y2



 

       Principles of mathematics 12: Explained! 
                                                          www.math12.com                                           88 

Logarithms Lesson 4 
Part IV — Percents of Initial & Final Amounts  

 
 

  

 
Example 1

 
 

: Light passing through murky water retains ¾ of its intensity for every 
metre of water. At what depth will the light intensity be 60% of what it is at the 
surface? 

Algebraic solution

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

( )

⎛ ⎞
⎜ ⎟
⎝ ⎠

⎛ ⎞
⎜ ⎟
⎝ ⎠

t
P

0

n
1

0 0

n

A = A b

3
0.6A = A

4

3
0.6 =

4
n =1.78 m 

 

 

 

Example 2: The population of a town halves every 15 years.  
In how many years will 20% of the population have fled? 

( )

⎛ ⎞
⎜ ⎟
⎝ ⎠

⎛ ⎞
⎜ ⎟
⎝ ⎠

t
P

0

n
15

0 0

n
15

A = A b

1
0.8A = A

2

1
0.8 =

2
n = 4.83 years

 

 

Example 3: A radioactive sample has a half life of 3 years, and has an  
initial mass of 68 g. How long will it take for the sample to lose 8 g?  
 

( )

⎛ ⎞
⎜ ⎟
⎝ ⎠

⎛ ⎞
⎜ ⎟
⎝ ⎠

t
P

0

n
3

n
3

A = A b

1
60 = 68

2

1
0.8824 =

2
n = 0.54 years

 

 
 
 
 

1 2 3 4

-2

-1.5

-1

-0.5

0.5

1

1.5

2
 

with logarithms: 
The final amount is  

always what you have 
remaining. 

 
In this example, the 

remaining light intensity is 
60%, so you can use 0.6A0 

without any problems. 

0

00.6

t
PA A b

A

=

0A=
13

4

30.6
4

3log 0.6 log
4

3log 0.6 log
4

log 0.6
3log
4

1.78

n

n

n

n

n

n

⎛ ⎞
⎜ ⎟
⎝ ⎠

⎛ ⎞= ⎜ ⎟
⎝ ⎠

⎛ ⎞= ⎜ ⎟
⎝ ⎠
⎛ ⎞= ⎜ ⎟
⎝ ⎠

=
⎛ ⎞
⎜ ⎟
⎝ ⎠

=

 

Graph the following: 
Y = 0.6 1

= (3/4)^x Y2

 

2 4 6 8 10

-2

-1.5

-1

-0.5

0.5

1

1.5

2 Algebraic solution 
with logarithms:

1 2 3 4 5

-2

-1.5

-1

-0.5

0.5

1

1.5

2

 

Questions: 
1) Light passing through murky water retains 6/7 of its intensity of for every metre of 
water. At what depth will the light intensity be 68% of what it is at the surface? 
 
2) The population of a town halves every 12 years.  
In how many years will 27% of the population have fled? 
 
3) A radioactive sample has a half life of 2 years, and has an initial  
mass of 90 g. How long will it take for the sample to lose 10 g?  

Answers: 
1) 2.5 m 
2) 5.45 years 
3) 0.34 years 

In this question,  
the future amount will  

NOT be 0.2A0, since  
that is the amount lost.  

 
The remaining amount will  
be 80% of the population,  

so use 0.8A0 on the  
left side. 

 

0

00.8

t
PA A b

A

=

 

   The final  
 
        amount is simply 
  
                  68 g – 8 g = 60 g.   

0A=
15

15

15

1
2

10.8
2

1log 0.8 log
2

1log 0.8 log
15 2

15log 0.8
1log
2

4.83

n

n

n

n

n

n

⎛ ⎞
⎜ ⎟
⎝ ⎠

⎛ ⎞= ⎜ ⎟
⎝ ⎠

⎛ ⎞= ⎜ ⎟
⎝ ⎠

⎛ ⎞= ⎜ ⎟
⎝ ⎠

=
⎛ ⎞
⎜ ⎟
⎝ ⎠

=

 
Graph the 
following: 
Y = 0.8 1

= (1/2)^(x/15) Y2

Algebraic solution 
with logarithms:  

( )

( )

( )

( )

( )

0

3

3

3

60 68 0.5

0.8824 0.5

log 0.8824 log 0.5

log 0.8824 log 0.5
3

3log 0.8824
log 0.5

0.54

t
P

n

n

n

A A b

n

n

n

=

=

=

=

=

=

=

Graph the following: 
Y = 0.8824 1

= (1/2)^(x/3) Y2
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Logarithms Lesson 4 
Part V — Rate Questions

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Example 1: A crack in a window grows  
by 4.5 % every hour. If the crack starts  
at a length of 3 cm, how long will it be  
in 3 hours? 

( )

( )

t
P

0

3
1

A = A b

A = 3 1.045

A = 3.42 cm

 

 
 
Example 2: Light passing through murky water loses 30% of it’s intensity for every 
metre of water. At what depth will the light intensity be half of what it is at the 
surface? 

( )

( )

( )

t
P

0

t
1

0 0

t

A = A b

1
A = A 0.7

2
1

= 0.7
2
t =1.94 m

 

 
Example 3: A town loses 0.8% of its population every year. How  
many years will it take for a population of 8000 to become 7000?   

( )

( )
( )

t
P

0

t
1

t

A = A b

7000 = 8000 0.992

0.875 = 0.992

t =16.62 years

 

b - Values 
 

If the rate is an increasing 
percent, add  it to 1. 

 
If the rate is a decreasing 

percent, subtract  it from 1. 

 

Use 1.045  
for the b-value since we 
are adding 4.5% on top of 
the initial value for every 

hour that passes. 

1 2 3 4 5

-2

-1.5

-1

-0.5

0.5

1

1.5

2  

Use 0.7 
for the  

b – value, 
since we 

are 
retaining 

70% of 
the light 
for every 

metre. 

Algebraic solution 
with logarithms:  

0

00.5

t
PA A b

A

=

0A= ( )
( )

( )
( )

0.7

0.5 0.7

log 0.5 log 0.7

log 0.5 log 0.7
log 0.5
log 0.7
1.94

t

t

t

t

t

t

=

=

=

=

=

Graph the following: 
Y = 0.5 1

= (0.7)^x Y2

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

10 20 30 40

-2

-1.5

-1

-0.5

0.5

1

1.5

2

 

Questions: 
1) A crack in a window grows by 6.5 % every hour. If the crack starts at a length of 3.7 
cm, how long will it be in 4 hours?  
 
 
2) Light passing through murky water loses 26% of it’s intensity for every metre of water. 
At what depth will the light intensity be 1/3 of what it is at the surface?  
 
 
3) A town loses 1.2% of its population every year. How many years will it take for a 
population of 10000 to drop under 9500?  

Algebraic solution 

Answers: 
1) 4.76 cm 
2) 3.65 m  
3) 4.25 years 
 

 
Use 0.992 for 
the b-value 
since we are 
retaining  
99.2 % of the 
population 
each year.  

with logarithms:  

( )
( )

( )
( )

0

17000 8000 0.992

0.875 0.992

log 0.875 log 0.992

log 0.875 log 0.992
log 0.875
log 0.992
16.62

t
P

t

t

t

A A b

t

t

n

=

=

=

=

=

=

=

Graph the following: 
Y = 0.875 1

= (0.992)^x Y2
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Logarithms Lesson 4 
Part VI — Compound Interest 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Compound Interest: The formula for compound interest is A = A0(1 + i)n

 
A = Future Amount 
A0 = Initial Amount 

I = Interest rate per compounding period. (Divide annual interest rate by period) 
n = number of compounding periods. (Multiply years by period) 

 
 

 
 
 
 
 
 
 
 
 
 
 
Example 1: A sum of money is invested at 6%, compounded  
quarterly, for 5 years. What are the values required for i & n? 
i = 6% ÷ 4 = 1.5% = 0.015 
n = 5 x 4 = 20 
 
Example 2:  A sum of money is invested at 0.7%, compounded  
semi-annually, for 3 years. What are the values required for i & n? 
i = 0.7% ÷ 2 = 0.35% = 0.0035 
n = 3 x 2 = 6 
 
Example 3: $5000 is invested at 7.2% compounded annually  
for 4 years. What is the amount of money at the end of the 4 years? 
i = 7.2% ÷ 1 = 7.2% = 0.072 
n = 4 x 1 = 4 

4A = 5000(1 + 0.072)  = $6603.12  
 
Example 4: $2300 is invested at 6% compounded monthly  
for 7 years. How much interest is earned? 
i = 6% ÷ 12 = 0.5% = 0.005 
n = 7 x 12 = 84 

84A = 2300(1 + 0.005)  = $3496.85  
Interest earned = $3496.85 – $2300 = $1196.85 
 

Common compounding periods are: 
 

Annually: Once per year 
Semi-Annually: Twice per year 
Quarterly: Four times per year 

Monthly: 12 times per year 
Daily: 365 times per year. 
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Logarithms Lesson 4 
Part VI — Compound Interest 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Example 5: $300 is invested at 10% compounded quarterly. How many years must it 
stay in the bank to double?   
I = 10% ÷ 4 = 2.5% = 0.025 
 
 

2
2

2
n

=
=

n

n

n

n

A = 300(1 + 0.025)

600 = 300(1.025)

2 = (1.025)

log log1.025
log log1.025

log

 
n = = 28 

log1.025

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Questions: 
 
1) $8000 is invested at 5.6% compounded semi-annually for 7 years. What is the 
amount of money at the end of the 7 years?  
 
 
 
 
 
 
2) $2500 is invested at 9.4% compounded monthly for 1.5 years. How much interest is 
earned?  
 
 
 
 
 
 
3) $380 is invested at 5% compounded quarterly. How many years must it stay in the 
bank to triple?  
 
 

n = 28 represents the 
number of compounding 
periods. 
 
Since the compounding is 
done 4 times per year, that 
means the money has been 
in the bank for 7 years.  
  

 
 
 
 
 
 
 Answers: 

1) $11775.89 
2) $376.98 
3) 22.1 years 
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Logarithms Lesson 4 
Part VII — Earthquakes

 
 
 
 
 
 

 

earthquake intensity: The formula for earthquakes is: 0M-M

0

I
= 10

I
 

         

        

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0

I
I  = Intensity Ratio of earthquakes 

 M = Richter Magnitude of Stronger Earthquake 
  M0 = Richter Magnitude of Weaker Earthquake 
 
           
 

Example 1: A small tremor of magnitude 3.4 is followed by a stronger one of  magnitude 4.1. 
How much stronger is the second tremor than the first? 

0M-M

0

4.1-3.4

0

0

I
=10

I

I
=10

I

I
=5.01

I

 

 
The larger earthquake is 5 times stronger than the weaker. 
 

Example 2: A weak earthquake has a magnitude of 6.5,  
and the following day a strong earthquake occurs  
with double the intensity. What is the magnitude  
of the stronger earthquake? 

( )
( )( )

0M-M

0

M-6.5

M-6.5

I
=10

I

2 =10

log2 = log10

log2 = M - 6.5 log10

log2 = M - 6.5 1

log2 = M - 6.5
M = log2+6.5
M = 6.80

 

 
Example 3: A strong earthquake with a magnitude of  
6.7 is three times more intense than a weaker earthquake.  
What is the magnitude of the weaker earthquake?    

( )
( ) ( )

0

0

0

M-M

0

6.7-M

6.7-M

0

0

0

0

0

I
=10

I

3 =10

log3 = log10

log3 = 6.7 - M log10

log3 = 6.7 - M 1

log3 = 6.7 - M

M = 6.7 - log3

M
  

The Richter Scale is a logarithmic way of 
measuring earthquake strength.  
 
Example 1: an earthquake of magnitude 6 is ten 
times stronger than a magnitude 5 earthquake.   
 
Example 2: an earthquake of magnitude 7 is 100 
times stronger than a magnitude 5 earthquake.   

 
Questions: 

 
1) A small tremor of magnitude 
2.3 is then followed by a stronger 
one of magnitude 5.3. How much 
stronger is the second tremor 
than the first? 
 
 
 
2) An earthquake has a 
magnitude of 6.7, and the 
following week a stronger 
earthquake occurs with six times 
the intensity. What is the 
magnitude of the stronger 
earthquake? 
 
 
 
3) An earthquake with a 
magnitude of 5.9 is one 
thousand times more intense 
than a weaker earthquake.  
What is the magnitude of the 
weaker earthquake? 

 

Answers: 1) 1000, 2) 7.48  3) 2.9 = 226.
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Logarithms Lesson 4 
Part VIII — Sound Loudness 

 
 
 
 
 

 

Sound: The formula for sound intensity is: 
⎛ ⎞
⎜ ⎟
⎝ ⎠

d d  

 
 

0
0

I
B- B = 10 log

I

 
dB = Decible level of Loud Sound;  dBB0 = Decible level of Soft Sound 

0

I
I 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 = Intensity Ratio of Sounds 

 

Example 1: A sound of 80 dB is 45 times louder than a weaker sound.  
What is the loudness of the weaker sound? 

( )

⎛ ⎞⎜ ⎟
⎝ ⎠

=
=

0
0

0

0

0

0

IdB - dB =10log I

80 - dB =10log 45

80 - dB =16.53

dB 80 -16.53

dB 63.47dB

 

 

Example 2: One sound has a loudness of 78 dB, and another sound has a loudness of 
100 dB. How much louder is the second sound?  
 
 
 
 
 
 
 
 
 
 

The louder sound is 158.5 times louder than the weaker sound. 
 

Example 3: If the intensity of one sound is 10 000 times stronger than another sound, 
what is the difference in decibels between the two sounds? 

( )

⎛ ⎞Δ ⎜ ⎟
⎝ ⎠

Δ

Δ

0

IdB =10log I

dB =10log 10000

dB =

     Use the " "seven rule

⎛ ⎞⎜ ⎟
⎝ ⎠
⎛ ⎞⎜ ⎟
⎝ ⎠

⎛ ⎞⎜ ⎟
⎝ ⎠

⎛ ⎞= ⎜ ⎟
⎝ ⎠

=

=

0
0

0

0

0

2.2

0

0

IdB - dB =10log I

I100 - 78 =10log I

I=10log I

I2 log I

10I

158.5I

22

2.

I

I

 

40

 

 

 

The louder sound is 40 dB greater than the weaker sound. 

 
 
 
 
 
 
 
 

Questions:  
1) A sound of 70 dB is 8900 times louder than weaker sound.  
What is the loudness of the weaker sound? 
 
2) One sound has a loudness of 97 dB, and another sound has a  
loudness of 110 dB. How many times louder is the second sound? 
 
3) If the intensity of one sound is 500 000 times stronger than another  
sound, what is the difference in decibels between the two sounds?  

Answers: 
1) 30.5 dB 
2) 20  
3) 57 dB 

 



 

       Principles of mathematics 12: Explained! 
                                                          www.math12.com                                           94 

Logarithms Lesson 4 
Part IX — Acids 

 
 
 
 
 
 
 

 

pH: The formula for acid strength is: ⎡ ⎤⎣ ⎦
+pH =- log H  

 
pH = Acid Strength (power of hydrogen) 

                                                H + = Concentration of Hydrogen Ion 
 

Example 1: A beaker of acid has a hydrogen concentration of  -63.5 ×10  mol/L
Calculate the pH of the acid. 

( )
( )

+

-6

pH = -log H

pH = -log 3.5×10

pH = 5.46

 

 
 
Example 2: If a beaker of acid has a pH of 4.1, Calculate the hydrogen concentration of the acid. 

The formula for finding [H+], given the pH, is ⎡ ⎤⎣ ⎦
+ -pH = 10 H  

 

⎡ ⎤⎣ ⎦
⎡ ⎤⎣ ⎦
⎡ ⎤ ×⎣ ⎦

+ -pH

+ -4.1

+ -5

H =10

H =10

H = 7.94 10 mol/L

 

 
 
 
 
 

Example 3: A beaker of acid has a pH of 4.9, and a second beaker has a pH of 7.6. Determine how 
many times higher the hydrogen concentration is in the strong acid as compared to the weaker one.  

Step 1: Calculate  in the stronger acid ⎡⎣
+H

Derivation of above formula: 

 

⎡ ⎤⎣ ⎦

⎡ ⎤⎣ ⎦

   Take  the  negative  to  the  other  side  of  the  equation  to  isolate  the  logarithm

          

+                                   pH = - log H

+                                - pH = log H
 10

  

 

  = ⎡ ⎤⎣ ⎦

                                        Now  Use  the  seven  rule

-pH +                                    10 H

 

⎤⎦
-5

⎤⎦
-8

=⎡ ⎤⎣ ⎦
+ -4.9H = 10 1.26×10  

Step 2: Calculate  in the weaker acid ⎡⎣
+H

=⎡ ⎤⎣ ⎦
+ -7.6H = 10 2.512 ×10  

Step 3: Divide the results: =
-51.26×10

= 501-82.512×10

strong
weak

 

 
Questions:  

1)   A beaker of acid has a hydrogen concentration of 8.9  -3×10  mol/L
      Calculate the pH of the acid. 
 
2)   If a beaker of acid has a pH of 8.7, Calculate the hydrogen concentration of the acid. 
 
3)   A beaker of acid has a pH of 4.5, and a second beaker has a pH of 1.9.  
      Determine how much higher the hydrogen concentration is in the second  
      beaker as compared to the first beaker. 

Answers: 
1) 2.05 
2) 2 × 10-9 mol/L 
3) 398 times stronger. 




