Lab 4: Exponential Functions
In this lab you will do several problems that will give you more practice dealing with exponential
functions and their applications. Do the problems neatly in pencil. Clearly lay out your work using
proper notation. This means that if you use a formula, you should show how you set it up (though you
may use a calculator to evaluate it). If you don't do this, you won't receive credit for your answer. Use
your best judgment when it comes to rounding your final answer.
If you need more space, attach additional paper (if you do so, make sure you number your problems). If
a problem involves algebraic work, circle/highlight/box your final answer. This lab is worth 40 points.
Task 1 (10 pts): The population of a small town is given by the formula
where is
the number of years since 1980.
a) What does
mean? Be precise and answer with a sentence. (This is an
interpretation problem only; no calculation is required.)

b) What was the population in 2007?

c) In what year will the population reach 1000? (You will need to graph the function to answer this
unless you have previous experience with logarithms.) Verbally explain how you figured this out
using your calculator. That doesn't mean you need to record every keystroke; just a general
description will do.

d) By what percentage does the population increase each year, and how do you know that simply
by looking at the formula? Double-check your answer by finding the population in two
consecutive years and showing that it did indeed increase by that percentage (I want to see this
check).

Task 2 (8 pts): The population of a certain species of fish in a lake is given by
may assume is measured in years since the fish were introduced to the lake at time
a) How many fish were initially introduced to the lake?

and you
.

b) If this model continues to hold, how many fish will be in the lake in 30 years? 40 years? 50
years?

c) What happens to the output as becomes very large? Use the word “asymptote” if
appropriate. What does this tells you about the lake and its capacity for this fish?

Task 3 (6 pts): Say you bought a new car at a cost of $20,000. Each year, the car loses 15% of its value.
The value of the car years after purchase is given by
.
a) Explain what the 0.85 value in the formula means in the context of this problem.

b) How much will the car be worth 10 years after purchase?

c) How long will it take before the car is worth only $1000, according to this model? (Again, you
will probably need to graph the function to answer this, but you don't need to explain your
process this time.)

Task 4 (16 pts): A $1000 deposit made into an account with 3% APR and left there for 1 year.
a) What is the account balance at the end of that year under each of the following scenarios?
i) annual compounding

ii) quarterly compounding

iii) monthly compounding

iv) daily compounding

v) continuous compounding

b) The APY, or annual percentage yield, is the actual percentage by which your balance grows each
year. What is the APY for this account if interest is compounded:
i)

monthly?

ii) continuously?

c) A bank offers a savings account (not a loan) with monthly compounding. Given your results
above, do you think it will advertise the APR or the APY? Why? Find the web page of a bank
and confirm your answer (the compounding does not have to be monthly; I am only interested
in whether the APR or APY is given). Please include the exact URL where you found the
information.

