Looking Into The Future…Value
Student Worksheet


	Introduction
The goal of this activity is to examine the formula for the future value of a single deposit:  
FV = PV (1 + i)n 
and determine how 
the future value changes when one 
of the other variables change and the others remain constant.
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Interest rates seem to be constantly in the news.  Home mortgage rates are certainly of interest, as are the rate you get on your savings account.  Interest rates that are used commercially are often tied to rates the Federal Government sets.  One of those rates is the Daily Treasury Yield.  The graph in Figure 1 shows the change in the 10-year treasury yield since 1990 (The complete data set can be found on the worksheet:  “10YR Tbill”.)
Examine the curve showing the yield over the past 15 years.  Is this a curve for which one might find a model that can be used to make valid predications?   Explain.

	People who study these sorts of things often place a line along the curve to show the cap on the maximum or peak. The equation of this line is shown. If another peak is forecast for x=9000, what might it be?
Figure 2
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Directions

	The future value of a single deposit is a function of the present value, the periodic interest rate, and the number of periods.

FV = PV (1 + i)n

PV - present value – the amount of the deposit

  i   - periodic interest rate – the Annual Percentage Rate  divided by the number of compounding per year

 n – number of periods – the number of compounding over the length of the deposit.
1. At what rate does the future value change as you change the APR and keep the term of the loan and initial value the same?

At what rate does the future value change as you change the term of the loan and keep the APR the same?


	

	2. Find the periodic interest rate if 

a.  the APR is 6% and money is compounded monthly.

b. the APR is 4 ¼ % and money is compounded quarterly.

c. the APR is 17 ¾ % and money is compounded monthly.

Find the number of periods if

d.  the deposit is for 5 years and money is compounded monthly.

e. the deposit is for 10 years and money is compounded quarterly.

f. the deposit is for 3 years and 6 months and money is compounded monthly.


	

	3.
Find the future value of $1,000 invested for five years at 4% compounded monthly.


	


	4.
If the amount invested is increased what will happen to the future value? 

As the amount invested is increased by constant amounts, will the future value increase at an increasing, constant, or decreasing rate?

Find a model for the future value as a function of the amount deposited if the APR is 4% and interest is compounded monthly over five years.

(Use technology to aid in this investigation.)


	

	5. 
Find the future value of $1,000 invested for five years at 3% compounded monthly.


	

	6.
If the APR is increased what will happen to the future value?

As the APR is increased by constant amounts, will the future value increase at an increasing, constant, or decreasing rate?

Find a model for the future value as a function of the APR if interest is compounded monthly over five years and the  PV = $1000.


	

	7. 
If the length of the deposit is increased what will happen to the future value?

As the length of the deposit is increased by constant amounts, will the future value increase at an increasing, constant, or decreasing rate?

Find a model for the future value as a function of the term of the deposit using an APR of 4% compounded monthly over five years.


	


	Examine the model you found in (6).

8.     
Write a model for the future value as a function of n, if the initial deposit is $5000, the APR is 4.5%.


	

	The highest yield on a 10-yr Treasury Bill (1990-2009) was 9.09%.  The lowest has been 5.19%.

9.
What is the difference in interest earned over 10 years on $10,000 at those two rates?
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