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	Resources:

TI 83+ graphing calculators for every student.

JMAP Complex Numbers Worksheet

	Homework:  Complete the JMAP Complex Numbers Worksheet. 

  
	Evaluation:  

JMAP Regents Book by Topic

Algebra/Numbers, Operations and Properties/Complex Numbers


Classroom Dialogue

BIG IDEAS

The Need for Imaginary Numbers:  
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The Set of Complex Numbers:  The set of complex numbers includes all real numbers, all imaginary numbers, and their sums.  The standard form of a complex number is a + bi,  where “a” is a real number and “bi’ is an imaginary number.  Note that either a or b can be zero, so the set of complex numbers includes real numbers in the absence of imaginary numbers as well as imaginary numbers in the absence of real numbers.  This set of complex numbers can be summarized using set notation as follows:

{counting #s, wholes #s, rational #s, irrational #s, imaginary #s, and their sums}

All arithmetic operations can be performed on complex numbers.

Adding and Subtracting Complex Numbers

To add or subtract complex numbers, think of adding and subtracting like terms.  The real numbers are like terms and the imaginary numbers (with the same exponents) are like terms.  You cannot add or subtract unlike terms.  
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Multiplying Complex Numbers: Use the rules for multiplying binomials (eg. the FOIL method) when multiplying complex numbers.  Remember that 
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 when simplifying.
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Multiplication

(34)(26)(32)(36)4246

618824

626241

62624

1826

iiiiii

iii

i

i

i

++=´+´+´+´

=+++

=++-

=+-

=-+


Graphing Calculator Tip:  A TI 83+ graphing calculator will multiply complex numbers.  (It will also add, subtract and divide complex numbers).
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Complex Conjugates:  A complex conjugate is created by taking a complex number and changing the sign of the imaginary term.  Examples include:

	Original

Complex

Number
2+4i

7-5i

-3-2i
3i+2
	Complex 
Conjugate

2-4i

7+5i

-3+2i
-3i+2


Mini Exploration:  What happens when a number is multiplied by its complex conjugate?
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Elicit:  The product is always a positive real number.  

Question:  Of what use are complex conjugates?

Elicit or State:  They can be used to build multiplicative identity elements (ones) that will clear imaginary numbers from the denominators of fractions.
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Graphing Complex Numbers:  Complex numbers can be graphed on a coordinate plane.  The x-axis is replaced by the real number axis and the y-axis is replaced by the imaginary number axis.  All other rules for plotting points remain the same.  Be careful to ensure that numbers plotted are in standard form for complex numbers.  
Previous Math B Regents Exam Question:
	Express 
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 in simplest a + bi form.


One Solution:
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Factor Each Term11633.525193

Simplify433.5533

Rearrange 3.554333
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Student Activity: Students should complete the JMAP Complex Numbers Worksheet.  
NYS Core Performance Standards:

Key Idea 2:  NUMBER AND NUMERATION

Students use number sense and numeration to develop an understanding of the multiple use of numbers in the real world, the use of numbers to communicate mathematically, and the use of numbers in the development of mathematical ideas.

Performance Indicators:

2a.
Understand and use rational and irrational numbers.

2b.
Recognize the order of real numbers.

2c.
Apply the properties of real numbers to various subsets of numbers.

Key Idea 3:  OPERATIONS

Students use mathematical operations and relationships among them to understand mathematics.

Performance Indicators:

3a.
Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

Key Idea 4:  MODELING/MULTIPLE REPRESENTATION

Students use mathematical modeling/multiple representation to provide a means of presenting, interpreting, communicating, and connecting mathematical information and relationships.

Performance Indicators:

4a.
Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.
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