Notes on Simple Interest (for Learning Units 10.1 and 10.2)

When you borrow money, you want to pay simple interest. Simple interest is when you only 
pay interest on the amount you borrow. When you save money, you want the bank or other financial institution to pay you compound interest (chapter 12). Compound interest pays interest on the interest. 

The formula for simple interest is: I = P * R * T, where 

I = Interest paid (in dollars)

P = Principal amount (the amount of money borrowed)

R = rate (change the percent to a decimal)

T = time (in years)

When the time is given in months or days, it must be converted to years.

Part I: Find Simple Interest and Maturity Value when time is given in years or months.

Example 1: Mary borrowed $12,354 to buy a car. The loan was for 3 year at an annual interest rate of 7.5%. What is the amount of interest Mary paid? What is the maturity value of the loan?

I. Calculate interest. 

I = P * R * T

I = $12,354 * 0.075 * 3

I = $2779.65

Calculator steps:
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The TI-84 and TI-83 do not contain a % button. You must change the percent to a decimal before you enter the value into the calculator.
II. Calculate maturity value.

Maturity Value is the total amount to be repaid to the bank (the principal plus the interest). 

MV = P + I

MV = $12,354 + $2779.65

MV = $15,133.65

Example 2: When the time is given in months, the number of months must be put over 12. The “time” must be in years, so number of months / 12 = time in years.

Nancy Williams borrowed $4,325 to buy furniture for her office. The loan was for 6 months at an annual interest rate of 9%. What is the amount of interest Nancy paid? What is the maturity value of the loan?
I. Calculate interest. 

I = P * R * T

I = $4,325 * 0.09 * [image: image3.wmf]6
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Note the time is 6 months, so it must be put over 12 months. This reduces to ½ year. 

I = $4,325 * 0.09 * [image: image4.wmf]1

2


I = $194.63 (rounded to the nearest cent)

Calculator steps:
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II. Calculate maturity value.

MV = P + I

MV = $4,325 + $194.63

MV = $4,519.63
Part II: Find the number of days from one given date to another given date.

Example 3: How many days is it from March 15, 2009 to October 28, 2011?

Using the TI-84 or TI – 83 Plus calculator:
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Press the [image: image7.wmf]APPS

 button.

The APPLICATIONS screen will appear.
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Press 1: Finance

The screen should appear as follows:
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Press [image: image11.wmf]ENTER


Enter the dates for “date borrowed” and “date repaid.”

03 for March

Date borrowed: March 15, 2009


Date repaid: Oct 28, 2011

    dbd(03.1509,10.2811)

Press [image: image12.wmf]ENTER
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The calculator shows that the “exact time” is 957 days.

The answer is 957 days.

This is very useful when going from one year to the next or when calculating time over a long period of time. You can even find out how many days you have lived as long as you were born after 1950! The dates must be between the years of 1950 and 2049.

Example 4 : Thomas Miller was born on June 3, 1990. He wants to know how many days old he will be on August 25, 2012.

Press the [image: image14.wmf]APPS

 button.

The APPLICATIONS screen will appear.
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Press 1: Finance

The screen should appear as follows:
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Press [image: image18.wmf]ENTER


Enter “birth date” and “ending date.”

Birth date: June 3, 1990

Ending date: Aug 25, 2012


     dbd(06.0390,08.2512)

Press [image: image19.wmf]ENTER
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The calculator shows that the “exact” number of days is 8119.

The answer is 8119.

Part III: Find Simple Interest and Maturity Value when time is given in days using exact interest and ordinary interest.

Exact interest: denominator is 365

Ordinary interest (banker’s year) denominator is 360

Example 5: Juan Sanchez borrowed $11,325 for 45 days at 8% annual interest. What is the amount of interest Juan paid? What is the maturity value of the loan? Use exact interest. 

I = P * R * T

I = $11,325 * 0.08 * [image: image21.wmf]45

365


I = $111.70 (rounded to the nearest cent)

Calculator steps:
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MV = P + I

MV = $11,325 + $111.70

MV = $11,436.70

Example 6: Tomas Sanchez borrowed $11,325 for 45 days at 8% annual interest. What is the amount of interest Juan paid? What is the maturity value of the loan? Use ordinary interest. 

I = P * R * T

I = $11,325 * 0.08 * [image: image23.wmf]45
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I = $113.25

Calculator steps:
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MV = P + I

MV = $11,325 + $113.25

MV = $11,438.25

NOTE: ***Tomas paid more interest because of ordinary interest!

Part IV: Find the unknown in Simple Interest Formula.
In this section, you will use algebraic methods learned in Chapter 5 to solve for the unknown.

Example 7:  Joseph Roberts borrowed $553 for 3 years. He paid $132.72 in simple interest. What is the annual rate?

I = P * R * T

$132.72 = $553 * R * 3

Multiply 553 * 3

$132.72 = $1659 * R

or

1659R = 132.72

Divide by the coefficient of R: 1659
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16591659

R

=


R = 0.08 = 8%

The annual rate is 8%.

Example 8: Yue Chen borrowed some money from the bank at an 11% annual rate for 5 years. She paid $1,375 in interest. How much money did she borrow?

I = P * R * T

$1,375 = P * 0.11 * 5


Multiply 0.11 * 5

$1,375 = P * 0.55

or

0.55 P = 1,375


Divide both sides of the equation by 0.55
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0.550.55

P

=


P = $2,500

Yue borrowed $2,500.

Example 9: Stephanie Johnson borrowed $1,300 at 7.5% annual interest rate. She paid $48.75 in interest. How long (in years) did she have the loan?

I = P * R * T

$48.75 = $1,300 * 0.075 * T

Multiply $1,300 * 0.075

$48.75 = 97.5 * T

or

97.5T = 48.75


Divide both sides of the equation by 97.5

[image: image27.wmf]97.548.75

  

97.597.5

T

=


T = 0.5 or ½ year

Stephanie had the loan for ½ year.

Now convert this to months and days.


I.
Convert to months.

½ year * 12 months = 6 months.
II.
Convert to days.

A. Exact interest use 365 days.

½ year * 365 days = 182.5 days

B. Ordinary interest use 360 days.

½ year * 360 days = 180 days

Practice Problems:
1.
Tyler Holly borrowed $8,300 for 16 months at 6.5%. What is the amount of interest he paid? What is the maturity value of the loan?

2.
John Roberts borrowed $16,000 for 9 months at 11.5%. What is the amount of interest he paid? What is the maturity value of the loan?

3.
Answer each of the following using ordinary interest (360 days) using the TI-84 or TI-83 calculator. Note: the year is not given. Use the current year for the first date. 

	
Principal
	Interest Rate
	Date Borrowed
	Date Repaid
	
Exact time
	
Interest
	Maturity Value

	$1,000
	  8%
	March 8
	June 9
	
	
	

	$   585
	  9%
	June 5
	Dec. 15
	
	
	

	$1,200
	12%
	July 7
	Jan. 10
	
	
	


4.
Answer each of the following using exact interest (365 days) using the TI-84 or TI-83 calculator. Note: the year is not given. Use the current year for the first date. 

	
Principal
	Interest Rate
	Date Borrowed
	Date Repaid
	
Exact time
	
Interest
	Maturity Value

	$1,000
	  8%
	March 8
	June 9
	
	
	

	$   585
	  9%
	June 5
	Dec. 15
	
	
	

	$1,200
	12%
	July 7
	Jan. 10
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