Math 100 – Notes on Financial Math #2 – 11/4/08
These notes cover:

Interest – simple, compound, and continuously compounded interest, credit cards and bank accounts.
2. Interest
Three Formulas for Interest:
1) Simple Interest:
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2) Compound Interest:
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3) Continuously Compounded Interest:
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A = amount in account at time t; 

P = principal, that is, the initial investment; 

r = yearly interest rate (APR); 

t = number of years; 

i = periodic interest rate; 

n = total number of periods.

Example: Suppose we invest $1000 in an account and let it sit. How much is in our account at the end of 9 years if the account has an annual rate of 4% and uses
(a) simple interest?
(b) interest compounded yearly?
(c) interest compounded monthly?
(d) interest compounded daily?
(e) interest compounded continuously?

The difference between the 3 types of interest: simple interest is a fixed amount of interest added on once per year, compounded interest in computed every period, while continuously compounded interest is computed continuously (or every instant).

Bank Accounts: The typical savings account computes interest by compounding continuously.

Example: Your savings account pays 2.2% annual interest (APR). If you have $7500 in your account now and you don’t withdraw or deposit any money, then how much is in your account 6 months from now? How long will it take for your account to grow to $10,000?
Exercise: Figure out how long it would take $500 to double in a standard savings account with 2.5% APR.

Credit Cards: The typical credit card computes interest by compounding daily.

Example: Suppose your Discover Card has a previous balance of $6000 and APR of 12.74%. 

(a) What is the daily periodic rate?

(b) What will the finance charges be this month (assume 30 days in the month)?

(c) What is your new account balance?

(d) Discover Card agrees to waive any fees for missing payments. So you decide to not pay anything on your card for a whole year. What is the balance on your card after the year is up?

Exercise: Suppose MasterCard gives you a credit card with 17% APR and no fees for missing payments. You purchase a new snowboard and gear for $500 on your MasterCard.

(a) What will the first months finance charges be?

(b) If you don’t make payments or new purchases for a year what is your new account balance?

A more common question among credit card users is, “How long will it take me to pay off my credit card if I keep making payments of a fixed amount?”

This question can be answered by using the formula for Present Value of a Sinking Fund. We will explore the uses of this formula in “Notes on Finance #3.”
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