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Title:  Car Loans and Credit Card Payments as Exponential Functions
Topic: Interest Rates and Exponential Functions
Connection to Core Curriculum:  Algebra 2, Standard II, Objective2:  Define and graph exponential function and use them to model problems in mathematical and real-world contexts.

a. Define exponential functions as function of the form y=abx , b>0, b≠1.

b. Model problems of growth and decay using exponential functions.
c. Graph exponential functions.

Overview:  We will investigate exponential functions as they pertain to Car Loans and Credit Card Payments.

Objectives:

· Students will discover exponential functions in the real world.

· Students will become aware of the dangers of credit cards and loans.
Technology:  The Geogebra Applets found at http://www.geogebra.org/en/upload/files/english/Math%20Bu/FinancialLiteracy/creditcard.html and http://www.geogebra.org/en/upload/files/english/Math%20Bu/FinancialLiteracy/carLoan.html. 
The Role of Technology: This technology illustrates graphically the time it take to pay off a credit card/car loan based on the rates and initial balance.  It applies exponential functions that are applicable to real life.
Plan:

1.  Hand out scenarios and introduce the applet and explain what it’s doing.
· Read the scenario

· Show how to adjust the values.

2. Give everyone time to work through their scenarios.

3. Discuss what they learned about Car Loans and Credit Cards. 
·  At what interest rate does the balance become impossible to pay off? 
4. Discuss exponential functions.  
· What did you find?  
· Is this modeling growth or decay?  
· What part of the function also indicates this?  

· What changes in the function when it becomes impossible to pay off the balance?
5. We will then give the students’ time to look online for something that they would want to own themselves, and to find the price of the object. Then to go onto a banks webpage and see what the starting APR is for a loan that they would need. With this information the student will enter their situation and find how long it will take the pay of their item of desire. 

Car Loan
You’ve just bought a Toyota Prius for $22,000 with no downpayment.  The car loan you have has a 5.59% interest rate.  

If you make payments of $300 per month, how many months will it take you to pay off your loan?

If you want to have the loan paid off in 4 years how much will your monthly payment need to be?

At about what interest rate would a $300 monthly payment become impossible to pay off?

Write the equation of the balance function in terms of D as the Initial Debt, M as the monthly payment, and r as the Annual Percentage Rate.

Now manipulate this equation to get it in the form B=(a)(b)x.

Is this model exponential growth or decay?  

Which part of the equation tells you this?

Car Loan
Congratulations!  You’ve just bought a Jeep Rubicon for $38,000 with $500 down.  The car loan you have has a 10% interest rate.  

If you make payments of $550 per month, how many months will it take you to pay off your loan?

If you want to have the loan paid off in 6 years and 2 months how much will your monthly payment need to be?

At about what interest rate would a $550 monthly payment become impossible to pay off?

Write the equation of the balance function in terms of D as the Initial Debt, M as the monthly payment, and r as the Annual Percentage Rate.

Now manipulate this equation to get it in the form B=(a)(b)x.

Is this model exponential growth or decay?  

Which part of the equation tells you this?
Credit Card Loan
You just got a raise at your job so to celebrate you go down to SLC to The Gateway and spent $3100 on celebration items.

Lucky for you your new job also came with a credit card that has an APR of 16%. And with your regular income you figure you can at least pay 9% each month.

How many months will it take you to pay off your loan? (Are you really so lucky?)

If you want to have the loan paid off in 3 years how much will your monthly payment percentage need to be?
At about what monthly payment percentage would it become impossible to pay off with APR of 16%? 

Write the equation of the balance function in terms of D and the Initial Debt, M as the monthly payment percentage, and r as the Annual Percentage Rate. 

Now manipulate this equation to get it in the form B=(a)(b)x. 
 
 
 


 

Is this model exponential growth or decay?  

Which part of the equation tells you this? 

Credit Card Loan
It is almost Christmas and with your family of 31 you realize that your bank account of $21 will not cut it for gifts for all of them so to supplement you decided to go to the local bank and get a credit card.

This card has an APR of 7% and after the holidays are over you realize that you spent about $2500 on the card. With the current job that you have you are only going to be able to pay about 8% each month. 

How many months will it take you to pay off your loan? (Are you really so lucky?)

If you want to have the loan paid off in 3 years how much will your monthly payment percentage need to be?
At about what monthly payment percentage would it become impossible to pay off with APR of 7%? 

Write the equation of the balance function in terms of D and the Initial Debt, M as the monthly payment percentage, and r as the Annual Percentage Rate. 

Now manipulate this equation to get it in the form B=(a)(b)x. 
 
 
 


 

Is this model exponential growth or decay?  

Which part of the equation tells you this? 


