
Math 121 (Lesieutre); §5.7 & §5.8; September 20, 2017

1. We are going to start with Financial Models. You have likely seen the Simple Interest Formula
I = Prt.

a) How does simple interest compare to compounded interest?

b) If n represents the number of times per year interest will be compounded, P is the principal, r the
interest rate, and t is the time it accrues interest (number of years, in these examples), then we can come
up with a compounding interest as follows.

2. A few lectures ago, we looked at a limit definition of e. This can be used to obtain a formula for
Continuous Compounding.

A = Pert

3. $10,000 was invested for 5 years at 4% interest. Find the amount in the account if it was compounded
in the following ways.

a) annually

b) monthly

c) continuously

4. As you hopefully notice, the more frequently interest is compounded, the more money you end up with.
This difference can be described using the effective rate, which shows in effect, what simple annual interest
rate is being used.

5. How many years would it take an investment of $10,000 to double, if it is invested at 5% interest
compounded continuously?



6. Biological examples often follow exponential growth or decay. If a population or material follows the
law of uninhibited growth (or decay), you will use the formula

N(t) = N0e
kt

where k is the rate of growth/decay, t represents the amount of time that has passed, and N0 is the size
of the population initially.

7. Assume a population of a colony of mosquitoes obeys the law of uninhibited growth.

a) If there are 1000 mosquitoes initially and there are 1800 after 1 day, what is the size of the colony after
3 days?

b) How long is it until there are 10,000 mosquitoes?

8. Typically, populations have a max capacity (carrying capacity), and these types of population models

are logistic models, and follow the formula P (t) =
c

1 + ae−bt
, where a, b, and c are constants.

9. Suppose a group of birds were introduced to an area. The population was expected to follow the
following growth model.

P (t) =
500

1 + 19e−0.1t

a) How many birds were initially introduced?

b) As t → ∞, how many birds are expected in the area? (This is the carrying capacity)

c) What will be the population after 5 years?


