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Suppose you find a jeep that want for 13,000.  Your bank offers an interest rate of 

6.9% over a period of 4 years.  What would your monthly payment be?

Review: calculating interest
Simple interest is the basis for the interest calculations in many financial transactions.  It is how interest is calculated on credit card balances, car loans, etc.. Simple interest is calculated using the formula
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where
P stands for the amount borrowed, called principal

r stands for the interest rate, and is expressed as a decimal-not a percent

t stands for the time period (in terms of years, so 1 month is 1/12 of a year) the money is borrowed

So in our scenario, if we wanted to calculate how much interest accrued during the first month of the loan then P=13,000 and r= 0.069 and t= 1/12.  This leads to 





[image: image3.wmf]__

__________

)

12

/

1

(

069

.

0

000

,

13

=

×

×

=

I


Hence the new balance at the end of the month would be 
13,000 + ______________=________________
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Scenario 1: no payments

If we made no payments, we would continue to calculate interest on an increasing balance and would be paying interest on the original principal as well as the interest from prior months.  We can use our calculator, in a similar way to the skip counting activity, to find the balance at the end of each month.  To do so, consider what the balance at the end of month 2 would look like:

B1 + interest on B1 = B2

B1+ B1*0.069*(1/12)=B2   or B1 ( 1+ .069/12)=B2

To get this going in your calculator:

13,000 *(1+.069/12) ENTER

ANS *(1+.069/12) ENTER

Hit the equal key for successive months

To make sure you are doing it right, B6 should be:___13,454.997______________

Scenario 2: payments made monthly

Unless you want to default on your loan, you are making payments.  Hence we need to include this in our calculations.  Suppose you made a payment of $200 each month.  Interest is calculated before a payment is deducted.  So the balance at the end of month 1, call it B1 is:



B1= 13,000 + interest – payment


looking at our calculations above gives us
B1= 13,000 ( 1+ .069/12) -200

Hence B2 will be,

B2= B1 ( 1+ .069/12) -200

We can use our calculator’s ANS key to streamline this:


ANS*( 1+ .069/12) -200

Hitting equal now gives the successive balances.  

To make sure you are doing this right, B6 should be:______12,237.614___________

Back to the problem
Recall, we wanted to find out what the required monthly payment would be to pay off our $13,000 jeep over a period of 4 years.  There are financial keys on your calculator, but the approach we are going to take is more fun.  

We can reword this problem to say, find payment P so that when we carry out the procedure in scenario 2 to find the balance, we get B48=0.  Recall, Bn stands for “balance at the end of month n”.  We are going to collect some data at this point.  
1.  Using the procedure outlined in scenario 2, find the balance at the end of the 48th month (B 48) for payments of $200, $300, and $400. 

	payment
	200


	300
	400

	Balance B48
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2. Plug these 3 data points into your calculator and plot them using the statplot features. 

3. Look at the graph, does the relationship between payment P and B48 look linear? ( If it does, what about this situation would verify that?)

4. Use your calculator to find the equation that best fits the data. 

5. Use your graph to find payment P for B48=0. 

6. Use your equation to solve for P when B48=0. 

Connecting to sequences

For a fixed payment, one can think of the above scenario as generating a sequence that contains the principal left on the loan.  Your calculator has a MODE that is called the “sequence mode” that we can use. 

Getting to know the keys involved for using the sequence mode
First, make sure that your statplots are all on the OFF position.  Next, we need to put the calculator in the correct mode. 
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Hit the MODE key and scroll down to the fourth line.  The default mode is the function mode which is shortened to “Func”.  We wish to put it in Sequence mode so scroll over to “Seq”   Hit ENTER.
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A quick note on notation

A sequence of numbers can be referred to as a list { u(n), n=1,2,3…} where we call the first number in the list u(1), the second u(2), …and the nth term u(n).  Your GC uses the lower case letter u, v, and w for different sequences.  If you hit the Y= key your screen will look like the one to the right.  Notice the u(n), v(n) and w(n) lines.  These are where you enter the formula for the sequences.  Also notice the first line, nMin.  You can change this to start with n=1.  u(nMin) is where you enter the first value of your sequence.  
Quick example

Let’s put the sequence of perfect squares, starting with 1^2=1.  This has general formula n^2.  Enter in the following information:
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nMin=1,  u(n)=n^2  (to get the variable n just hit the button you hit for x), u(nMin)=1 
Now to view this, we will eventually hit the little blue table key, but first we need to adjust our table settings.  
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Hit 2nd window and change your TblStart to 1 
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Now hit 2nd Graph to access the table 
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We can also graph the sequence, by hitting the little blue graph button followed by ZoomFit.  

With the interest problem, we were finding the balance at the end of a given month based on what the balance was the prior month.  We can define a sequence of values using this idea. 
Recall, that the balance at the end of a month is ANS*( 1+ .069/12) -200, where ANS was the prior month’s balance.  If we let u(n)= balance at end of month n, then the prior month is u(n-1) and the formula is

 u(n)=u(n-1)*( 1+ .069/12) -200 for payment $200, interest 6.9%.  

We also need to state the beginning value of the sequence, which in the case above was 13,000.  This will be u(nMin) where nMin=0.  To enter this all in, hit the Y= key and fill in the lines as seen below
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We can look at the table of values for this by hitting 2nd Table.  To see further values, just use your south blue cursor key to scroll down through the list.  Recall, when n=6 we are looking at the balance at the end of the 6th month. Note, to see the “cents” involved with these money values, look the bottom of your screen for the expanded decimal.  The table entries show the rounded values. 
We can also check out the graph by hitting graph and then ZoomFit. 
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We can quickly answer the question of “what is B48, the balance at the end of 48 months”, by using the Trace key and hitting in 48.  This will send the cursor to the 48th term of the sequence.  

At the end of 48 months with monthly payment $200, the balance on a 6.9% , 13 K loan is $6099.13.  

Recall, that since the relationship between payment and B48 is linear we just need one more data value to find the equation that relates ending balance to payment.  

Extension and practice

Use the techniques we learned for sequences to fill in the following chart:

	Loan amount
	interest
	payment
	B48
	Eqn relating Balance B to pyment P

	13000
	6.9
	200
	
	

	13000
	6.9
	300
	
	

	13000
	6.9
	
	0
	

	13000
	7.5
	250
	
	

	13000
	7.5
	350
	
	

	13000
	7.5
	
	0
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Tip:  to access the lower case u seen on line 2, hit the 2nd key and the number 7 key. 
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Don’t forget to turn your mode back to “Func” after working with sequences!!!!
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