Imaginary Numbers

NOTE:  This lesson is conceptually related to the lesson on complex numbers.

Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

A2.N.6 Write square roots of negative numbers in terms of i.

A2.N.7 Simplify powers of i.
Big Idea: 

The following equation can be solved using real numbers.
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Change the x to 
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 and the problem becomes much different.
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There is no real number that can be squared to equal -1.
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The need to solve equations of the type 
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 x  +  1  =  0

 made necessary the creation of imaginary numbers.

The Imaginary Number Unit

If 
[image: image6.wmf]2

 x  +  1  =  0

, then 
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The square root of any negative number can be expressed in terms of 
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 times the square root of a positive real number.  The 
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 is an imaginary number.  It is not a real number.  We use the letter (i) to represent 
[image: image12.wmf]1

-

.

Multiplying and Dividing Imaginary Numbers:  The rules for multiplying and dividing terms with exponents apply to imaginary numbers.  The value of i raised to exponential powers follows a pattern and is predictable:
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	Assigning values for  i  with different exponents
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	The pattern continues indefinitely.


Factoring units of 
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 from 
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  When the exponent of i is raised to any value greater than 4, it is possible to factor units of 
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Since 
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, this reduces 
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to an equivalent form of 
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.  For example:
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The same results may be obtained by dividing the exponent by 4, and using the remainder (0<remainder
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4) as the new exponent.  For example:
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	TI 83+ Hint:  If you do not remember the values of i with different exponents, you can use your graphing calculator to find the values of 
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 through 

ii

.   Be cautious when trying to find the value of anything greater than 
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 on your calculator when solving Regents problems.  The following example of 
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 reflects an error due to rounding by the calculator.  The number 
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 is a very, very small real number (not imaginary) and its value is very close to zero.  This part of the graphing calculator’s answer must be rounded to zero or simply ignored.  The correct answer is simply 
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, which is equivalent to 
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Adding and Subtracting Imaginary Numbers:  To add or subtract imaginary numbers, use the rules for combining like terms and add or subtract the coefficients of I.  
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Factoring i from a Negative Square Root.  When the radicand is less than zero, the imaginary number i can be factored from it.

Example:  
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Modeling:

Math B Regents Exam Question:

	Expressed in simplest form, 
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 is equivalent to

(1)  1

(3)  
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(2)  -1

(4)  -i


One Solution:
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Review of Types of Numbers:  The Set of Imaginary Numbers can now be added to the Set of Real Numbers, which is summarized below:
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Rational Numbers

A rational number is any number than can be

expressed as the ratio of two integers.

Includes fractions, repeating

decimals, and terminating

decimals

Includes all non-repeating,

non-terminating decimals.

Examples include:

pi

square roots of all not perfect square

numbers

An irrational number is any number that cannot be

expressed as

the ratio of two integers.

The Set of Real Numbers includes two major classifications of numbers

Irrational and

Rational

Irrational Numbers


Check for Understanding: 

Guided Practice: 

Selected worksheet.

Independent Practice: 

Students should complete the worksheet on their own.
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