
Credit Cards and Student Loans

Professor Sormani

A supplement for MAT172 using Larson and Hostetler Ed 6

Before doing this assignment read Section 3.1 particularly Example 7. Credit cards
and student loans are compounded continuously so you can compute the amount you
owe using the following formula:

A = P ert

where P is the principal or the amount you borrowed, t is the time in years that has
past, r is the annual interest rate written as a decimal so that 15 percent is .15 and 4
percent is .04, and A is the amount you owe now.

Example I: You are at a department store and have just made a one hundred dollar
purchase. The clerk says you can have a store credit card and you don’t have to pay
minimum payments for 2 years. You agree and sign the forms which mention the credit
card charges 17 percent interest. How much do you owe in 2 years?

Solution: Since you aren’t making any payments for two years, you simply figure
out how much the original one hundred dollars owed increases over two years using:

A = P ert where r=.17 and t=2.

So you owe:

A = (100) e(.17)2 = 100 e(.34) = 100 (1.404948) = 140.49.

That is one hundred and forty dollars and forty nine cents for only one hundred dollars
worth of stuff!!!!

Example II: Next time you go to the store and make a one hundred dollar purchase
the clerk makes the same offer and when you turn it down, the clerk says that you will
get a 10 percent discount on the day’s purchase as well. So you agree, get the 10 percent
discount so your charge is only ninety dollars, and sign the forms which say it is 17
percent interest. How much do you owe in 2 years?

Solution: This is the same as last time except now your principal, P, is only ninety
dollars: So you owe:

A = (90) e(.17)2 = 90 e(.34) = 90 (1.404948) = 126.45

which is one hundred twenty six dollars and 45 cents for only one hundred dollars worth
of stuff!
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Problems: The first five problems have answers at the bottom of the page. Check the
answer to each before trying the next. If your answer doesn’t match look at the hint. If
you still cannot get the right answer discuss the problem with a study partner. Be careful
plugging in the information into your calculator. Make sure you can work out the two
examples using your calculator.

Problem 1: Suppose you buy four hundred fifty dollars worth of textbooks at the
bookstore with a credit card that charges 16 percent interest and requires no minimum
payments for one year. How much do you owe at the end of the year? (answer below)

Problem 2: Suppose you take out a student loan for 15,000 dollars tuition at NYU.
The college loan charges only 8 percent interest and you don’t need to pay a thing until
you finish your studies. How much do you owe after 4 years? How much do you owe
after five years if thats how long it takes you to finish college? What if you finish college
in only four years but spend another seven getting a doctorate? (answers below)

Problem 3: Suppose you take out a one thousand dollar loan for tuition at CUNY on
September 1 and the loan charges 9 percent interest. In December you win a scholarship
with a two thousand dollar stipend and decide to pay off the loan on Jan 1. How much
do you owe? (answer below)

Problem 4: Suppose you take out a one thousand dollar loan for tuition at CUNY
that charges 7 percent interest to take a JAVA programming course. You get a paid
internship the following summer programming for a finance company and decide to pay
off the loan in only 10 months. How much do you owe? (answer below)

Problem 5: You have a wealthy father who promises to pay five thousand dollars
in tuition for you. When he doesn’t give you the check you use your credit card which
charges 18 percent interest. You finally get the five thousand in the mail 45 days later
and pay off the bill. How much more do you owe after paying the 5000 dollars? (answer
below)

Problem 6: You make a purchase of 500 dollars at a department store and get a 15
percent discount for using a new credit card with 17.5 percent interest and no payments
due for a year. How much do you owe in 6 months? In a year?

Problem 7: Suppose you buy two hundred fifty dollars worth of textbooks at the
bookstore on February 1 with a credit card that charges 16 percent interest and requires
no minimum payments for one year. How much do you owe July 1?

Problem 8: Suppose you take out a two thousand dollar loan for tuition at CUNY
that charges 6 percent interest. You graduate in only three years and pay off the loan
after working 2 months. How much do you pay?

Answers: 1) 528.08 dollars 2) 20,656.92 dollars after 4 years (hint: what is r?) ,
22,377.37 dollars after 5 years, 36,163.50 dollars after 11 years 3) 1,030.45 dollars (hint:
how many years?) 4) 1,060.07 dollars (hint: 12 months in a year) 5) 112.20 dollars (hint:
365 days in a year)
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