Math of Finance – Exponential Functions
Student Worksheet

	Introduction

Albert Einstein was asked, what is the greatest invention of mankind.  His reply was “compound interest.”

There are many web sites to learn more about interest and how it works for you and against you. The two figures (right) show the difference between simple interest and compound interest.

Figure 1

http://betterexplained.com/articles/a-visual-guide-to-simple-compound-and-continuous-interest-rates/
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	The formula used to compute the future value of a deposit that earns interest compounded periodically is 

FV = PV (1 + r/n)nt

	FV = Future Value

PV = Present Value

r = Annual Interest Rate

n = Number of Compoundings per Year

t = Number of Years




	The formula used to compute the future value of a deposit that has interest compounded periodically is 

FV = PV (1 + r/n)nt

	FV = Future Value

PV = Present Value

r = Annual Interest Rate

n = Number of compounding periods per year

t = Number of Years



	In the next few steps, you will complete the table (right).  
Given:

PV = $1000

r = 6%

n = 12

1.  
Find the future value of an initial deposit of $1,000 if it earns interest at 6% compounded monthly.

2.  
Find the Annual Increase in the FV.   
Describe its rate of increase.

 
What do the numbers in this third column mean in the context of this problem? 
3. 
Find the Annual Percent Change in the FV.
	Term of Loan

Future 

Annual Increase 

Annual Percent

(Years)

Value

In FV

Change

0

$      1,000.00

1

$      1,061.68

$     61.68

6.17%

2

3

4

5

6

7

8

9

10

 

	4.  
Based on your responses to the previous questions, what function should be used to model the 
(term, FV) data?
	

	5.  
Construct a scatter plot and find the function that best models the data.  

	

	6.  
What will happen to the data,
(term,  FV), if the interest rate changes?  
If it increases?  
If it decreases?


	

	7.  
The exponential function with base e found in (5) can be rewritten with an equivalent exponential function using the value of e.0599. Use that value to rewrite the exponential model.
	

	8.  
The value 1.06173 tells us the effective yield of 6% compounded monthly:  6.173%.


Explain why this rate is higher than the APR.
	

	9.  
Find the effective yield of 4.5% compounded quarterly.
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