
Applications of Exponentials and Logs

Compound Interest

Growth and Decay



Interest is a payment in exchange for the 
use of money. It can be earned by lending 
your money to a bank, or you might pay 
interest when you borrow money from a 

bank.





Types of Interest

The amount of interest 
earned on the original 

amount of money 
invested.

The interest paid on 
interest.



• Invest $100 at a yearly 
interest rate of 5%

• Gives an interest 
payment of $5

• Paid $5 on the initial 
investment of $100 each

year thereafter

• 5% interest compounded 
annually

• $5 earned on initial 
investment of $100

• Next year, paid 5% interest 
on $105 which comes to 
$5.25

• Longer you invest, higher 
your interest payments will 
grow



I. Compound Interest

Formula: 𝐴 = 𝑃 1 +
𝑟

𝑛

𝑛𝑡

A= total amount (principle and interest)
P= amount invested (principle)
r= rate of annual interest
t= number of years invested
n= number of times interest is compounded 
per year



Remember!

Quarterly=   _____ times/year

Semi-annually=   _____ times/year

Bi-annually=   _____ times/year

Weekly=   _____ times/year

I. Compound Interest

4

2

½ 

52



Example

1. How much money will you have if you 
invest $100 for one year at 8% annual 
interest, compounded quarterly?

*Use formula 𝐴 = 𝑃 1 +
𝑟

𝑛

𝑛𝑡



Example

2. How much money will you have if you 
invest $1000 at 9 ½ % interest for five 
years, compounded annually?

*Use formula 𝐴 = 𝑃 1 +
𝑟

𝑛

𝑛𝑡



II. Continuous Compounding

Formula: 𝐴 = 𝑃𝑒𝑟𝑡

A= total amount

P= principle amount invested

r= rate of annual interest

t=  time (in years)



Example

1. How much money will you have if you 
invest $500 at 6% interest, 
compounded continuously for 40 
years?

*Use formula 𝐴 = 𝑃𝑒𝑟𝑡



Example

2. How much money will you have if you 
invest $100 at 7% interest, compounded 
continuously for 15 years?

*Use formula 𝐴 = 𝑃𝑒𝑟𝑡



III. More applications…

Scientists use exponential and logarithmic 
equations to describe exponential _______ 
and _______.

growth
decay



Exponential Growth and Decay

Formulas for exponential _______ vary
based on the substance being measured.

Exponential _______ has one set formula 
that we will use.

growth

decay



Decay Formula

• Helps approximate the age of ________ 
by measuring the amount of carbon-14, 
or any other radioactive isotope, that 
remains inside them.

fossils



Exponential Decay Formula

Formula 𝐴 = 𝐴02
−
𝑡

𝑘

A= present amount of radioactive isotope

A0= original amount of radioactive isotope

t= time it takes to reduce original amount 
of isotope to present amount

k= half-life of the isotope, measured in 
the same units as t



Exponential Decay

*Note:

The _________ is the average time 
required for one-half of the atoms of a 
sample of radioactive substance to decay.

half-life



Example

1. The growth rate for a particular bacterial 
culture can be calculated using the formula B= 
1000(2)(t/50), where B is the number of 
bacteria and t is the elapsed time in hours.

How many bacteria, to the nearest whole 
number, will be present after 10 hours?

*This is exponential GROWTH, so we use the 
given formula here instead of the formula we 
used.*



Example

2. Using the same formula for the same
culture, how long will it take, to the 
nearest hour, for there to be 15,000
bacteria in the culture?



Example

3. A fossil that originally contained 150mg 
of carbon-14 now contains 80mg of the 
isotope. Determine the approximate age of 
the fossil to the nearest year if the half-life 
of carbon-14 is 5570 years.

* Use formula 𝐴 = 𝐴02
−
𝑡

𝑘



Example

4. A particular isotope has a half-life of 16 
days.  How many days will it take for a 
64mg sample to decay to 8mg?

* Use formula 𝐴 = 𝐴02
−
𝑡

𝑘


