Algebra I – Linear Extrapolation
Verrrry Interesting!

Every day the mail contains offers for credit cards. Suppose you accept a credit card offer and sign up for a credit card with a $500 limit, $15 minimum monthly payments, and a yearly interest rate of 18%. It sounds like an excellent opportunity for you. You decide to purchase a new TV and some stereo equipment, spending the entire $500. At the end of the month, you receive a statement. You can pay just $15 and then pay interest on the rest of this "loan." At a rate of $15 per month, you estimate that you can pay the money back in 500 ÷ 15 or about 33 months. Is it really that simple? 

Procedure for the Activity 

Step 1 Estimate how long you think it will take to pay off the $500 by making the minimum payment. 
Step 2 The table below can be used to find the balance due to the credit card company on each statement. 
	Statement Number
	Amount Due
	Minimum Payment
	Balance -
Minimum Payment
	Interest on Remaining Balance
(18 ÷ 12 = 1.5%)
	Balance Due

	1
	500.00
	15.00
	485.00
	7.28
	492.28

	2
	492.28
	15.00
	477.28
	7.16
	484.44

	3
	484.44
	15.00
	 
	 
	 

	4
	 
	15.00
	 
	 
	 

	5
	 
	15.00
	 
	 
	 

	6
	 
	15.00
	 
	 
	 




Here is how the values in each column are found. 

Column 2 This is the balance due on each statement. On Statement 1 the balance due is $500. On Statement 2 the balance due is from Column 6 of the previous statement.
Column 3 This column shows that the minimum payment each time is $15.
Column 4 This column shows the balance due minus the minimum payment. For Statement 1, that is $500 - $15 = $485.
Column 5 This column shows the interest owed on the balance in Column 4. For this particular credit card, you are charged interest for the next month on the $485 balance. Since the interest rate is 18% per year, each month you pay of the yearly interest rate or 18% ÷ 12 = 1.5%. Written as a decimal, this is 0.015. For Statement 1, the interest on the remaining balance is found by multiplication, so 485 · 0.015 = 7.275  7.28.
Column 6 This column shows the new balance that will be due on the next statement. For Statement 1, this is $485.00 + $7.28 = $492.28. 

Step 3 Copy or print out the table in Step 2 and complete it for the first six statements.
Step 4 You can continue the table to find when the balance will be $0, or you can make a simpler table. The Distributive Property can simplify the calculations that you need to make. Let the balance B due on the first statement be B = 100% · (500 - 15) + 1.5%(500 - 15). This can be rewritten in decimal form as B = 1 · (500 - 15) + 0.015(500 - 15). Verify that this equation can be used to find that 492.28 will be due on Statement 2.
 Step 5 Each time you make a payment, the balance changes. In the equation B = 1 · (500 - 15) + 0.015(500 - 15), the number 500 will change for each statement. Therefore, replace 500 with a variable, say a. The equation is then B = 1 · (a - 15) + 0.015(a - 15). Use the Distributive Property to simplify this equation.
Step 6 Write an equation is slope-intercept form that describes the balance due at the end of every month as a function of the number of payments made.
Step 7 Make a graph of your equation and make note of when the line crosses the x-axis.  This amount represents the time when your credit card bill we be paid in full.
Step 8 How did your estimate in Step 1 compare to the actual time it took to pay off the $500?
Step 9 How much interest was paid to the credit card company? Explain your method for finding the amount of interest paid. 

Wrapping Up the Activity 

Research at least two different credit cards using the Internet. Find out whether the interest rates can change and what happens if minimum payments are not made on time. Write a one—page summary of your findings. Include a comparison of the two credit cards.
Grading Rubric – 50 points possible
Estimation in Step 1				5 points (include a brief description)
Completed table 	15 points (one point for every blank space)
Correct equation supported by data	5 points (equation must be derived from data)
Complete graph of equation	10 points (make sure to include axis labels)
Description for Steps 8 & 9	5 points (include supporting figures in description)
Wrap-up	10 points (4 points for description of each card, 2 points for comparison)












Lesson meets the following Common Core standards for High School Mathematics:
Standard (A-REI.10) – Understand that the graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a curve (which could be a line).
Standard (A-REI.11) – Explain why the x-coordinates of the points where the graphs of the equations  and ; find the solutions approximately, e.g., using technology to graph the functions, make tables of values, or find successive approximations.  Include cases where  and/or are linear, polynomial, rational, absolute value, exponential, and logarithmic fuctions.*
