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Reality Math 
Joe Sulock, University of North Carolina at Asheville 
Dot Sulock, University of North Carolina at Asheville 
 
Credit Cards  
 
 Understanding credit cards and using them wisely can save you tens of thousands of 
dollars. The goal of this section is to show you how basic mathematics can help you understand 
how credit-card companies make money at your expense.  Then you can use a credit card to 
provide you many benefits at their expense instead. 
 
 1.  Why Get a Credit Card? 
 
 Why get a credit card?  The main reason to get a credit card is to establish a good credit 
rating which will enable you to borrow money for a car or a house at a lower interest rate.  
Having a lower interest rate on a mortgage can save big bucks!   
 
 Let’s see how much a lower mortgage rate might save.  Suppose you want to get a 
$200,000  30-year mortgage.  The monthly payments for different mortgage interest rates are 
given in this table.   
 

Mortgage Interest 
Rate (APR) 

Monthly Payment  Total cost of mortgage 

6% $1,199.10  
5% $1073.64 (30) (12) ($1073.64) = $386,510.40 
4% $954.83  

 
1.   Find the total cost of the mortgage over 30 years at 
 (a)  APR = 4% 
 (b)  APR = 6% 
 (c) A 6% mortgage costs you how much more over 30 years than a 4% mortgage?  
 (d)  The total cost of a 30-year mortgage at 6% is what percent more than the total 

  cost of a 30-year mortgage at 4%? 
 
 So having an APR 2% higher doesn’t raise your cost 2%, it raises your cost 25.6%!  The 
additional cost is almost $88,000! 
 
 Mortgage lenders who advertise on TV know that most people do not understand how 
much difference 1%, or even ½%, makes on a mortgage.  So when you go to buy a home, borrow 
from a bank, not a lender who advertises on TV.  Shop around for the best rate.  Every ¼% 
counts!  Have a good credit rating and a good down payment, so you can get the lowest possible 
rate.  Having a credit card and using it wisely helps you establish the good credit rating necessary 
to get a low interest mortgage and save lots of money.   
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 You can check your credit rating for free at: 
https://www.annualcreditreport.com/cra/index.jsp  Some employers check credit ratings, so a 
good credit rating may be necessary to get a good job. Many car insurance companies give 
people with a good credit rating lower rates. Upscale apartment renting often requires a good 
credit rating. 
 
 However, do not get a credit card if you are not mature enough to handle it wisely.  If you 
do not handle your credit card wisely you will foolishly pay lots of unnecessary finance charges 
and late charges.  You will also create a BAD credit rating for yourself which will make you 
have to pay lots of extra interest on mortgages, as we saw above, and on car loans also.   
 
 In addition, you could get yourself into very burdensome and costly credit card debt if 
you charge things you cannot afford.  In credit card debt is a bad place to be.  If you are in credit 
card debt you are constantly burdened with high finance charges for mistakes you made in 
overspending in the past.  It is hard to get out of credit card debt.  Don’t get into it!   
 

Only buy what you can afford. 
Pay off your credit card bill completely every month. 

 
When you use a credit card, the issuer is loaning you the money to make a purchase.  Credit 
cards are different from debit cards.  With a debit card the money is taken out of your checking 
account when you make a purchase.  Hence, debit cards do not have finance charges.  The 
finance charge is the interest on the loan you have taken out to buy something on “credit.” 
 
 2.  The Finance Charge 
 
 When you get your credit card bill, open it immediately.  Do not set it aside.  Look for the 
balance that you owe them and the payment date.  If you are able to send them the entire 
balance by the payment date, there will be no finance charge. Used this way, a credit card is 
more like a “convenience card.”  You get the benefits, not them.  The credit card company will 
tell you when the payment is due.  They must receive and process the payment by this date.   
 
The payment date is not the date that you must mail the payment by, it is the date that they 
must receive the payment by.   
 
 Allow a week for the mail to get to them.   If you deposit money into your account 
electronically it must deposited by the payment due date. 
 
 If you do not pay the balance in full by the due date, then you will pay interest (called a 
finance charge) on your balance.  The finance charge is the interest you are paying them for 
borrowing their money to pay for your charges. This interest will be calculated using the Annual 
Percentage Rate (APR) of the issuer.  The credit card company charges you daily interest on the 
balance you owe each day.  They have great software programs for doing this, and it would not be a 
wise use of your time to double check the finance charge on your bill.  But remember, if you pay 
for all your purchases at the end of the month every month, you never have to pay the finance 
charge.   
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Just send them the complete balance on your account (but not the finance charge) by the payment 
due date. 
  
 Let’s get the general idea of how the finance charge is calculated.  Assume that you have 
carried over a $2000 balance from the previous month. Never get in this situation!  If you make no 
new purchases but can’t send in a check for the whole $2000 to reach them by the payment due date, 
how much interest will you be charged for that month?   
 
Suppose the card issuer charges a 15.99% annual percentage rate (APR).  You must  
 

divide the APR by 12 to get the monthly interest rate 
 
An APR of 15.99% is a 0.1599/12 = .013325 = 1.3325%  monthly interest rate. The finance 
charge for owing $2000 for a whole month is the monthly interest rate times the balance = 
0.013325($2000) = $26.65 in this case. 
 

2.  Determine the monthly finance charge for a balance of $850 with an APR of 22.99%. 
 
 
 3.  Late Payments  
 
 So what happens if you are late with a payment?  Nothing good! You will probably pay a late 
fee of $15 or $39 and your APR may increase sharply.  Having your initial low APR changed to a 
permanent 29.99% APR for making one late payment is not unusual.  Payments are “late” if they are 
received later than the due date by the lender.  It doesn’t matter if you got it in the mail on a day that 
you thought should have been early enough.  Better to make your payments on line.  If using the 
mail, allow at least a week!  Read the fine print! 
 
 
 4.  The Credit-Limit Trap 
 
 If you exceed your credit limit you will pay an over-limit fee of $15 or $39 and your APR 
may increase as well. Some credit card companies will intentionally give a user a relatively low 
credit limit, say, $300.  Users usually interpret this “limit” as meaning that when their credit-card 
purchases exceed $300, they won’t be able to use the card.  Not so! The issuer is hoping that you 
will, in fact, exceed the $300 in order to impose both over-limit fees and a higher APR. 
 
Read the fine print!  There is some fine print on your original application but much more fine 
print when you get your card.  Read it all.  Save everything! 
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 5.  The “Fixed Rate” Trap 
 
 Often solicitations claim that you will have some “fixed” low APR like 6.99%.  This “fixed” 
rate is not very “fixed.”  It is likely to be lost if you ever do one single thing wrong, either make one 
single late payment or go over your credit limit or fail to make the minimum payment, etc.  More 
than 1/3 of credit card owners have at least one late payment per year according to a September 2006 
report from the General Accounting Office of the US federal budget. 
 
 6.  An Example of Student Credit Card Rules 
 
Here are some details from a credit card solicitation for a student credit card from a very popular 
credit card company.  All credit cards have similar rules.  Read the fine print. 
 
 APR 16.99%  (may vary monthly) 
 
 Default Rate:  Up to 28.99%  (If you are late making a payment or exceed your 

credit limit, we may increase your APR to a default rate…determined on factors such 
as your current APR, your payment history, and your general credit history.  See 
Cardmember Agreement for details.) 

 
 Late Fee:  $15 on balances up to $500 and $39 on balances over $500 
 
 Over Limit Fee:  $15 on balances up to $500 and $39 on balances over $500 
 
 Cash Back Rewards:  Earn a full 1% on all purchases after your total annual 

purchases exceed $3,000.  Purchases that are part of your first $1500 earn 0.25% and 
purchases that are part of your second $1500 earn 0.50% 

 
 Credit limit.  Your credit limit will be based on your income and credit history and 

will be at least $500. 
 
 7.  An Example:  Michael and His Credit Card 
 
Month 1: Michael gets the credit card with the above rules.  His credit limit is $500.  He charges 
$290 in books, knowing that there is some “cash back” reward for using this credit card.  He has 
only glanced at the fine print on his application and thinks his “cash back” reward will be 1% of the 
purchase price, but it won’t be!  Read his fine print carefully. 
  

3.  What will Michael’s cash back reward for the books actually be? 
 
 The “cash back” for purchases is kept in a separate account and refunded to the cardholder at 
a later date.  Balances carried over do not receive “cash back” awards and cash backs are not 
subtracted from the balance due.  
 
 Let’s assume that Michael charges the books on the first day of his account period, so the 
finance charge is monthly interest for a complete month. When calculating the finance charge, be 
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sure to divide the annual percentage rate (APR) by 12 to get the monthly rate.  Assume his minimum 
payment is 2% of his new balance.  The credit card company will always tell you what your 
minimum payment is.  If you don’t send in at least this minimum payment reaching them by the due 
date, you will incur a late fee.   

 
It would be best to pay off the complete balance on time each month and never pay a finance 
charge or late fee.  

 
If for some reason you can’t pay the full balance one month, send in as much more than the 
minimum payment as you can.   

 
At the very least, send in your minimum payment on time to avoid late fees and higher APRs 

 
Month 1  Beginning balance   _______0____ 
   Purchases    ____$290____ 
   Finance charge   ____________ 
   Other fees    ____________ 
   New balance    ____________ 
   Minimum payment   ____________ 
   Balance to pay off in full  ____$290____ 
 

4.  Determine Michael’s  
 (a) monthly finance charge,  
 (b) new balance (purchases + finance charge)  
 (c) minimum payment (2% of new balance)  
 (d) How much money would Michael need to send the credit card company before the 
 due date to pay off the complete balance and avoid the finance charge? 

 
His minimum payment should be $5.88.  Michael is short of money and can’t pay off the balance in 
full, but he sends off the minimum payment on time. 
 

 (e) What will his balance be at the start of his next billing cycle? 
 
Month 2. Michael doesn’t really worry about his credit limit because he doesn’t know that it is even 
possible to exceed your credit limit.  Thinking about his imagined great cash back rewards, he 
charges a plane ticket for $450 again on the first day of his next billing cycle.   
 

5.  What will Michael’s cash back reward be for the plane ticket?   
 
Michael has gone over his credit limit.      The credit card company is delighted to raise his APR to 
24.99%! Assume they also raise his minimum payment to 3.5%.  
 
Month 2  Beginning balance   ___$288.23__ 
   Purchases    ____________ 
   Finance charge   ____________ 
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   Other fees    ____________ 
   New balance    ___$792.60__ 
   Minimum payment   ____________ 
  
  6.   (a) Determine Michael’s Month 2 finance charge using his new higher  
  monthly rate on the sum of the previous balance and new purchase. Fees  
  are added after the finance charge.  
  (b) Determine his new balance including his over-limit penalty. 
  (c) Determine his minimum payment (now 3.5% of his new balance) 
 

7.   (a)  How much money will Michael  receive in total from his “cash back rewards”?  
 (b)  How much money has Michael paid in total for two months finance changes and 

  his over-limit penalty?  
 (c)   If Michael doesn’t make his second month’s payment on time, what will his  late 

  penalty be? 
 
 
 8.  The “Multiple Credit Card” Trap 
 
 Keeping track of one credit card successfully takes time and effort.  Don’t tempt fate.  A 
late payment on one credit card can automatically cause your other credit card APRs, not just the 
one credit card APR, to skyrocket!  Wow!!  It truly is a credit card conspiracy.  The credit card 
companies work together to maximize their profits.  Actually the same few companies market 
many different cards.  Having many credit cards will lower your credit rating. 
 
 To summarize, a credit card can be a convenient way to make a purchase.  If you pay the 
balance in full each month, then it truly becomes a “convenience card.”  But if you can’t pay the 
balance, it is a good idea to pay as much as you can.  And whatever you do, don’t make any 
payment late and don’t exceed your credit limit.  Finally, it pays to  
 1) read the “fine print” on your credit card agreement (though it can be boring!) and 
 2) call the issuer and ask for a lower APR if by chance you pay late or exceed the credit 
limit and get immediately hit with a very high APR. 
 
 9. The Minimum Payment Trap  
 
 Most credit cards will require a minimum payment by due date, and as low as three 
percent of the outstanding balance is a common minimum payment.  Let’s see what happens to 
your balance if you only make the minimum payment (3% of balance) each month. 
 

month starting balance finance charge new balance  minimum payment 
1 $2000   $61.25 
2   $2021.64  
3  $40.84   
4 $1941.78 xxxxxxxxxxxx xxxxxxxxxxxxxx xxxxxxxxxxxxxxx 
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It will probably be helpful to fill-in the table at the bottom of the previous page or make a new 
table like it, to check your results for problems 8 - 10 
 

8.  With a beginning balance of $2000, no additional charges during the billing cycle and 
an APR of 24.99%, determine for month 1  
 (a) the finance change  
 (b) the new balance  
 (c) the minimum payment  

 
 Note that $41.65 of the minimum payment went to interest (the finance change) and only 
the remainder of the minimum payment, acted to reduce your original balance.  Where’s the 
trap?  It will take you a very long time to get out of debt if you only make the minimum payment 
because your outstanding balance is decreasing very slowly. 
 

9.  For month 2, assuming that you made only the minimum payment in month 1, 
 determine  
 (a) starting balance  
 (b) finance charge  
 (c) new balance   
 (d) minimum payment 

 
10.  For month 3, assuming that you made only the minimum payment in month 2,  

  determine  
 (a) starting balance  
 (b) finance charge  
 (c) new balance  
 (d) minimum payment 
 
11.   (a)  During the first three months, how much money did you send the credit card  

  company making the minimum payments only?  
 (b) How much of the money you sent them did the credit card company keep for  

  itself?  (What was the total amount of finance charges (interest paid) for these  
  three months?)  

 (c) By how much was the starting balance decreased after these three payments?  
  (Subtract the balance at month 4 from the original balance.) 

 (d) Does the total amount that you sent the credit card company (a) equal the total  
  finance charges in (b) plus the amount the balance was decreased from (c)?  It  
  should!  (They kept $123.73 which was about 2/3 of the money you sent them.) 

 (e)  Your finance charges were what percent of your payments? 
  
12.  Reflect.  In your own words, 
 (a)  explain how to avoid ever paying any finance charges. 
 (b) explain why making the minimum payment all the time is great for the credit 
 card company but a disaster for you.  
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 (c)  explain the purpose in getting a credit card and overcoming all these pitfalls. 
 How will having a credit card and handling it wisely enable us to save money in 
 the future compared to not having a credit card at all? 

 
 
 
 
 


