Activity 4:  Suzannah's Debt



Suzannah has accumulated a credit card balance of $3,525.  She vows to pay off the balance before using the card again.  She can only afford to make monthly payments of $100.  Her credit card company charges an annual interest rate of  15.9%  on the unpaid balance, and no annual fee.  Other companies have lower interest rates, but charge an annual fee.



1.	The balance after each monthly payment is computed by adding  1  month's interest to the previous balance and subtracting the payment.  



	One month's interest  = 	(Previous balance)(annual rate/12)								Monthly payment  = 	$100



Let  Bn  represent the balance after  n  payments (or months), and let  r  represent the annual interest rate.



Note:			    B0	= 	3525



Balance after 1 month	= Original balance + interest - payment

	  B1	= 	B0 + B0 (r/12) - 100

		= 	B0 (1 + r/12) - 100



Balance after 2 months	= Balance after 1 month + interest - payment

  	   	B2	= 	B1 + B1 (r/12) - 100 

		= 	B1 (1 + r/12) - 100 



In general, in terms of the previous balance (after  n - 1  months), the balance after the  nth payment is



 	      Bn	=  _____________________________________________



2.	Let  x = 1 + r/12  to simplify the expression in (a).   Notice that in terms of  x,

B1  = B0 x - 100 ;     B2 = B1 x - 100 ;		



and    Bn = _______________________________



Note:	 B2 =  [B0 x - 100]x - 100  =  B0 x2 - 100x - 100.



Similarly, since  B3 = B2 x - 100,              B3	= [B0 x2 - 100x - 100]x - 100 

			= B0 x3 - 100x2 - 100x - 100



Find a similar expression for  B4:   B4 = ______________________________.



Finally, noting the pattern, express   Bn   in terms of  x  and  B0:



 Bn  = ___________________________________________________.





3.	A polynomial function of a single variable is a function that may be defined by a rule of the form   f(x) = anxn + an-1xn-1 + . . . + a3x3 + a2x2 + a1x + a0   where  n  is a whole number. 



 Bn   is a polynomial of degree  n  for each whole number value of  n.  Replacing  B0 with its value, $3525, write the polynomial that represents the balance after  6  payments as a function of  x:



f(x) = ___________________________________________________________.



4.	When  r = .159,  x = ______________.  



Using X(Plore), evaluate the polynomial  f  that you recorded in (c) at this value of  x.  What does this function value represent in the context of the problem?























5.	If the interest rate were 0%, how many $100 payments would be necessary to pay off the balance?  



Use X(Plore) to graph the polynomial corresponding to this number of payments.  Define f(x)=3525x^n-100*sum(x^k,k=0,n-1), where  n is your answer.   Use a window size of     1 ( x (  1.02  and  0 (  y (  4000.  



Using the arrow keys to move the cross-hairs, approximate the remaining balance after this number of payments for  r = .159  from the graph.
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6.	Recall that the balance after  n  payments for a given value of  x  is also given by                  B(n) = 3525x^n-100*sum(x^k,k=0,n-1) .   Using X(Plore),  enter



x=(the expression that corresponds to r = .159)

B(n)=3525x^n-100*sum(x^k,k=0,n-1)

a=list(n,n=1,60)

y=list(B(n),n=1,60)

window(0,60,-100,4000)

plot(a,y)



a.	How many  $100 payments will be required to pay off the balance at the annual interest rate of  15.9%?  What is her total cost in paying off the debt at this rate?  Explain how you reach your conclusion.































b.	How many $100 payments would be required if she could transfer the debt to a card that has an annual rate of 7.75% and an annual fee of $30?  What would her total cost be with these terms?  Should she search for another card with a lower fee?  Explain.
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