Compound Interest Student Notes


Lesson Objective:  Students will be able to calculate simple and compound interest using formulas.  Students will be able to solve exponential equations.  
How much money you earn doesn’t matter if you don’t know how to manage it!

INTEREST:  _____________________________________________________________________

________________________________________________________________________________

PRINCIPAL: _____________________________________________________________________

APR: ___________________________________________________________________________

________________________________________________________________________________

APY: ___________________________________________________________________________

________________________________________________________________________________

SIMPLE INTEREST:  _____________________________________________________________

________________________________________________________________________________

The formula for simple interest is:
_____________________________

P = principal, r = interest rate (as a decimal), t = time (in years)

COMPOUND INTEREST: _________________________________________________________

The formula for compound interest is:

P = principal




Compoundings, n

r = interest rate (as decimal)


n = 1 annual

n = number of compoundings/year

n = 2 semi-annual or bi-annual

t = time (in years)



n = 4 quarterly






n = 12 monthly







n = 365 daily

Example 1:  Simple Interest
Tyler deposits $9,000 in an account that pays an annual 2% interest rate.  Determine the simple interest and the amount in the account for:  a) 3 years
b) 3 months

c) 3 days
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Try it:
[image: image4.wmf]If you place $1500 in an account earning an APR of 5%, how much have interest have you earned in 9 months?

Compound interest is used in banking, credit cards, loans, and investments.  The most common form of compounding is daily.  Banks use daily compounding to determine the interest for that day’s principal, but records/reports it monthly or quarterly on your statements.  Similarly, credit card companies use daily compounding since your principal ($ you spend) changes as you use the card.  It is then compiled into your monthly statement. 

Think about how these banking tools might be used in agribusiness.  Give examples below.

Example 2: Compound Interest

Tyler deposits $9,000 in an account that pays an annual 2% interest rate.  Determine the amount in the account over one year if it is compounded, a) annually b) semiannually c) quarterly 

d) monthly e) daily.
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Notice the amount in the account, A, ___________________ as the number of compoundings, n, increases.  

	n
	1
	2
	4
	12
	365



	A
	
	
	
	
	


This shows how you can earn interest on your interest and make your money work for you.  While this example does not show a significant amount of difference in earnings, it can be very significant when looked at over a period of time.
Try it:  
Mr. Smith is taking out a $75,000 loan for purchasing some farmland.  His bank offers a 30- year or 15-year loan at an APR of 4.25% compounded annually.  Calculate how much the farmland will cost him with both the 30-year loan and the 15-year loan.


This example shows how the time frame can significantly change the amount of money handled.  Mr. Smith could save $121,398.71 in loan costs by choosing the 15-year loan instead of the 30-year loan.  Often, banks will also have lower interest rates on shorter time frames, which will increase the savings even more.  The drawback to the lower time frame is having higher monthly payments.

Try it: Sara has $3,000 to invest in a CD.  National Bank offers a 3-year CD that earns 3.25% compounded daily.  United Bank offers a 3-year CD that earns 3.5% compounded quarterly.  Which is the better investment for Sara to make?


This example shows that you need to consider both the APR and the number of compoundings to determine the best deal.

Compound interest is only one example of exponential growth.  There are other examples of exponential growth applications as well as solving exponential equations in math class.  Some of these applications can also be used in agriculture.  Population problems and bacterial growth are examples of exponential growth.

Exponential Equation 
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a represents the initial amount 

b is the growth (or decay) factor, b = 1 + r where r is the rate of increase (as a decimal)

x is the time
Example 3:  The bear population increases at a rate of 2% per year.  There are 1573 bear this year. Write a function that models the bear population. How many bears will there be in 10 yr?


Try it: The starting salary for a new employee is $25,000.  The salary for this employee increases by 1.5% per year.  What is the salary after 5 years?


1) Substitute P = 9000, r = .02 (2% as a decimal ( move decimal 2 places to the left), and t into the equation I = prt.  The time is t = 3 , t = 3/12, and t = 3/365 respectively.  Time is in years so for parts b and c, the part must be put over 1 year or its equivalent in months and days.


2) Multiply to solve for I.


3) The amount in the account is the 9000 plus the interest, I.


Round to the nearest cent.





1) Substitute P = 1500, r = .05 (5% as a decimal ( move decimal 2 places to the left), and t =9/12 into the equation I = prt.


2) Multiply to solve for I.





Notice this question only asked for the interest, not the amount in the account.  Make sure to read the questions carefully to answer it correctly!





1) Substitute P = 9000, r = .02, t = 1, and n = 1, 2, 4, and 365 for each compounding into the compound interest formula.


2) Solve for A.





1) Substitute P = 75000, r = .0425, n = 1, and t = 30 and 15 into the compound interest formula.


2) Solve for A.








Use 	� EMBED Equation.3  ���	to find the balances for both banks, then compare.








1) Determine the values represented in the problem and what needs to be found.


2) Substitute values into exponential equation, � EMBED Equation.3  ���.


3) Solve for y.  Since you cannot have a partial bear, round down to the nearest whole number.





1) Determine the values represented in the problem and what needs to be found.


2) Substitute values into exponential equation, � EMBED Equation.3  ���.


3) Solve for y.  Since you are finding money, round to the nearest cent.
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