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7.3 Complex Numbers

Section Objectives:

· You shall be able to simplify square roots containing negative integers.   (EXAMPLE 1, 2) [Problems 1 – 8]

· You shall be able to simplify sums and differences of square roots containing positive and negative integers.   (EXAMPLE 2) [Problems 9 – 14]

· You shall be able to add or subtract complex numbers.  (EXAMPLE 3, 4, 5) [Problems 15 – 24]

· You shall be able to multiply two imaginary numbers.  (EXAMPLE 6) [Problems 25 – 26]

· You shall be able to multiply two numbers, both of which are the square root of a negative number.  (EXAMPLE 7) [Problems 27 – 30]

· You shall be able to multiply an imaginary number times a complex number.  (EXAMPLE 8, 9) [Problems 31 – 34]

· You shall be able to multiply two complex numbers.  (EXAMPLE 10, 11) [Problems 35 – 42]

· You shall be able to divide a real or complex number by an imaginary number.  (EXAMPLE 12) [Problems 43 – 46]

· You shall be able to divide a real, imaginary or complex number by a complex number.  (EXAMPLE 13) [Problems 47 – 58]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· imaginary number (pg. 395) An imaginary number is a number of the form bi, where b is a real number and i =
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-

. 

· complex number (pg. 395) A complex number is a number of the form a ( bi, where a and b are real numbers and i =
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.

· real part of a complex number (pg. 396) The real part of a complex number a ( bi is the real number a. 

· complex part of a complex number (pg. 396) The complex part of a complex number a ( bi is the real number b.

· conjugate of a complex number (pg. 398) The conjugate of the complex number a ( bi is the complex number a ( bi.  Similarly, the The conjugate of the complex number a ( bi is the complex number a ( bi.

Mathematical Notation or Symbols

Symbol
Section
Meaning

i
7.3A
The symbol “i” represents the square root of negative one.  That is,  i =
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-



i2
7.3A
The symbol “i2” represents negative one.  That is, i2 = (1

a ( bi
7.3A
Mathematical notation for a complex number.

Concepts, Facts, Theorems – Objective A

Definition of 
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If a is a positive real number, then the principal square root of negative a is the imaginary number i
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 or 
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i.
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 or 
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i.


Complex Number

A complex number is a number of the form a ( bi, where a and b are real numbers and i = 
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-

.  The number a is the real part of a ( bi, and the number b is the imaginary part.

· You shall be able to simplify square roots containing negative integers.   (EXAMPLE 1, 2) [Problems 1 – 8]

· You shall be able to simplify sums and differences of square roots containing positive and negative integers.   (EXAMPLE 2) [Problems 9 – 14]

Process to Simplify Square Roots containing Negative Integers

1. Using the definition of the 
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, rewrite the original problem in the form of i
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 or 
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i.

2. Use the Product Property of Radicals to write every number under the square root as a product of square roots.

3. Simplify the square root that contains the perfect square.

Concepts, Facts, Theorems – Objective B

Addition and Subtraction of Complex Number

To add two complex numbers, add the real parts and imaginary parts.  To subtract two complex numbers, subtract the real parts and subtract the imaginary parts.



(a ( bi) ( (c ( di) = (a ( c) ( (b ( d)i


(a ( bi) ( (c ( di) = (a ( c) ( (b ( d)i

· You shall be able to add or subtract complex numbers.  (EXAMPLE 3, 4, 5) [Problems 15 – 24]

Process to Add or Subtract Complex Numbers

1. First, verify that each complex number is in the form of a ( bi.  If necessary, use the Process to Simplify Square Roots containing Negative Integers to rewrite imaginary numbers in the form 
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2. Second, add or subtract the complex numbers using the Addition and Subtraction of Complex Numbers. (see box above)

3. Finally, add or subtract the real and imaginary parts of the complex number together.

Concepts, Facts, Theorems – Objective C

· You shall be able to multiply two imaginary numbers.  (EXAMPLE 6) [Problems 25 – 26]

· You shall be able to multiply two numbers, both of which are the square root of a negative number.  (EXAMPLE 7) [Problems 27 – 30]

Product of Two Imaginary Numbers

1. First, verify that each imaginary number is in the form of bi.  If necessary, use the Process to Simplify Square Roots containing Negative Integers to rewrite imaginary numbers in the form 
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.  Warning: The product 
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2. Multiply the two imaginary numbers as if they were polynomials, using the fact that , i2 = (1, to simplify your answer.

To multiply the two imaginary numbers a ( bi and c ( di, multiply them out like two binomials using the FOIL method and then simplify.  Alternatively, you may multiply them by using the following equation.



(a ( bi) ( (c ( di) = (ac ( db) ( (ad ( bc)i

· You shall be able to multiply an imaginary number times a complex number.  (EXAMPLE 8, 9) [Problems 31 – 34]

· You shall be able to multiply two complex numbers.  (EXAMPLE 10, 11) [Problems 35 – 42]

Product of Two Complex Numbers - Polynomial Method

1. First, verify that each imaginary number is in the form of bi.  If necessary, use the Process to Simplify Square Roots containing Negative Integers to rewrite imaginary numbers in the form 
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2. Multiply the two complex numbers as if they were polynomials.

· If the product is a monomial times a binomial, use the distributive property to multiply the numbers.

· If the product is a binomial times a binomial, use the FOIL method to multiply them.

3. Replace i2 with (1 to simplify the term containing i2.

4. Add together the real and imaginary parts of the complex number.

Product of Two Complex Numbers - Formula Method

1. To multiply the two complex numbers a ( bi and c ( di, determine the values for a, b, c, and d.  Determine their product by using the following equation.



(a ( bi) ( (c ( di) = (ac ( db) ( (ad ( bc)i

Concepts, Facts, Theorems – Objective D

· You shall be able to divide a real or complex number by an imaginary number.  (EXAMPLE 12) [Problems 43 – 46]

Quotient of a Number Divided by an Imanginary Number

1. Multiply the numerator and the denominator of the given problem by i.  That is, multiply the given problem by 
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.  Make sure that you place parenthesis around the numerator if it contains two terms.

2. If necessary, use the distributive property to multiply the numerator by i.

3. Replace i2 with (1 to simplify the i2 in wherever it occurs.
4. Simplify and write your answer as either an imaginary or complex number.

The Quotient Property of Radicals 

If  and 
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· You shall be able to divide a real, imaginary or complex number by a complex number.  (EXAMPLE 13) [Problems 47 – 58]

Process to Divide Two Radical Expressions

1. First, determine the complex conjugate of the denominator.

2. Next, muliply the numerator and denominator by the complex number determined in Step 1.

3. Multiply out the expressions in the numerator and denominator, using the methods learned in Objective C.
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