MAT 131
Tutorial: Mini Project 2: Finance


Compound Interest
Compound interest is interest paid on both, the original principal and on all interest that has been added to the original principal since the beginning. The interest is computed and added periodically. (Simple interest is interest paid only on the original principal, but simple interest loans or investments are usually not offered. Also, simple interest does not result in an exponential function.)

In the compound interest formulas, we can compound

Annually: 
This means one time a year, n = 1
Semiannually: This means two times a year, n = 2
Quarterly: 
This means four times a year, n = 4
Monthly: 
This means twelve times a year, n = 12
Daily: 

This means 360 or 365 times a year, n = 360 or n = 365



(credit cards use n = 365, some other bank transactions n = 360.)

Here, n stands for the number of times the principal is compounded per year.

Example: An interesting observation: 
  
$
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but 
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, which is considerably more money.
There can be several hundred dollars difference if a rounded number is raised to a large power, (depending on how you rounded) so don’t round until the answer. When it’s about money, every penny counts.


FORMULAS:

Finding the accumulated balance:

When the principal is compounded n times a year:
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where
A:
accumulated balance after t years


P: 
principal 


r:
annual percentage rate (as a decimal)


n:
number of times compounded per year (see above)

t: 
time in years

When the principal is compounded continuously:
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where
A:
accumulated balance after t years


P: 
principal 


e: 
Euler number, e (find on your calculator)

r:
annual percentage rate (as a decimal)


t: 
time in years
Example: 
$7500 is invested at 8.2% compounded monthly. How much is the accumulated balance (how much has this money grown into) after 4 years? Round the answer to the nearest cent. How much interest does the investment collect over this time?

P: The principal 





P = $ 7500
      r:  The rate (Annual Percentage Rate) as a decimal 
r = 8.2% = 0.082
      n: compounded monthly, so 



n = 12
      t: The time the money stays n the account

t = 4
     Find A.
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     Note: 
Type the last step all in one. Any middle steps that lead to rounding too early should be avoided.

     Note: 
If you are working with a scientific calculator, type the exponential expression first, then multiply by 7500.

     Interest collected: $ 10,399.81 –  $ 7500 = $ 2899.81
    Answer: The accumulated balance after 4 years is $ 10,399.8 and collects $ 2899.81 in    

                    interest.
Example: 
$47,000 is put into an account and compounded continuously at 3.4%. How much is the accumulated balance (how much has this money grown into) after 6 ½ years? Round the answer to the nearest cent.

P: The principal 





P = $ 47,000
      r:  The rate (Annual Percentage Rate) as a decimal 
r = 3.4% = 0.034

      t: The time the money stays n the account

t = 6.5

     compounded continuously: Use the appropriate formula.

     Find A.
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     Note: 
Type the last step all in one. Any middle steps that lead to rounding too early should be avoided.

     Note: 
If you are working with a scientific calculator, type the exponential expression first, then multiply by 47,000.

     Interest collected: $ 58,324.20 –  $ 47,000 = $ 11324.20
    Answer: The accumulated balance after 6.5 years is $ 58,624.20 and collects $ 11324.20

  in interest
Example: 
$4,000 is put into an account and compounded semiannually at 2.5%. The accumulated balance is $ 5002.31 at the end of the time period the investment is left to grow. How long has the money stayed in this account?


P: The principal 






P = $ 4000

     A: The accumulated balance (the amount the money grew into)  A = $ 5002.31       
      r:  The rate (Annual Percentage Rate) as a decimal 

r = 2.5% = 0.025
      n: compounded semiannually, so 




n = 2
     Find t.
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Here it is okay to evaluate 
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 since it is an ending decimal 






and thus exact.
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Divide by 4000
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Solve for 2t using the logarithm
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Use the base change formula to evaluate the logarithm
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Divide by 2 and round to the closest year
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Answer: The money has stayed in this account for 9 years.

Example: 
An account with $80,000 grows at an annual percentage rate of 3.5% compounded continuously. After what time has it reached $200,000? Round to the closest year.


P: The principal 






P = $ 80,000

     A: The accumulated balance (the amount the money grew into)  A = $ 200,000     

      r:  The rate (Annual Percentage Rate) as a decimal 

r = 3.5% = 0.035
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Divide by 80000
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Use the natural logarithm (logarithm base e) to solve for the exponent
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Divide by 0.035
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Answer: It will take 26 years for the $ 80,000 to become $ 200,000.
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