MAT 150





Name: ________________________

Week 12: Complex Number System

A complex number z is of the form 
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, where a and b are real numbers and 
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.  Terminology: a is called the real part and b is called the imaginary part of the complex number z, and i is called the imaginary unit.
Complex Arithmetic: KEY: The arithmetic operations of addition, subtraction and multiplication of complex numbers have been defined so that these operations can be carried out by treating the complex numbers as if they were binomials.

Warm-ups: Perform the indicated operations and simplify (writing your answer in 
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 form).
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(b) 
[image: image5.wmf](72)(35)

ii

--+


(c) 
[image: image6.wmf](4)(32)

ii

+-


Exercises:

1. If 
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, find the following (and simplify).


a.  
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b.  
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2. If 
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, find the following (and simplify).


a.  
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b.  
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c.  
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3. If 
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, find the following (and simplify).


a.  
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b.  
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c.  
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(Principal) Square Root of a Negative Number: For any 
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, we define 
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.  KEY: When working with such radicals, first express the number in terms of the imaginary unit, i.
Warm-ups: Perform the indicated operations and simplify (writing your answer in 
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 form).

(a) 
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(b) 
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(c) 
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Do the same in each of the following:

4. 
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5. 
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6. 
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The Division of Complex Numbers: This last arithmetic operation is done by making use of the complex conjugate.  Definition: If 
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, then its complex conjugate is 
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.  The product of a complex number with its conjugate always produces a nonnegative real number.

Warm-up: Divide (and simplify): 
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Do the same in each of the following:

7.  
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8.  
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9.  
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Solve the following equations.  (Write any complex solutions in 
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 form.)

10.  
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11.  
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  (Note: This equation has 3 solutions.)

12.  
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