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Topic A:
A Question of Linearity
N-CN.A.3, N-CN.B.4
	Focus Standards:
	N-CN.A.3

	(+) Find the conjugate of a complex number; use conjugates to find moduli and quotients of complex numbers.

	
	N-CN.B.4
	(+) Represent complex numbers on the complex plane in rectangular and polar form (including real and imaginary numbers), and explain why the rectangular and polar forms of a given complex number represent the same number.

	Instructional Days:
	8
	

	Lessons 1–2:
	Wishful Thinking—Does Linearity Hold? (E, E)[footnoteRef:1] [1:  Lesson Structure Key:  P-Problem Set Lesson, M-Modeling Cycle Lesson, E-Exploration Lesson, S-Socratic Lesson] 


	Lesson 3:
	Which Real Number Functions Define a Linear Transformation? (S)

	Lessons 4–5:
	An Appearance of Complex Numbers (P, P)

	Lesson 6:
	Complex Numbers as Vectors (P)

	Lessons 7–8:
	Complex Number Division (P, P)
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[bookmark: _GoBack]Linear transformations are a unifying theme of Module 1, Topic A.  In Lesson 1, students are introduced to the term “linear transformation” and its definition.  A function is a linear transformation if it satisfies the conditions and.  Students contrast this to their previous understanding of a linear transformation which was likely a function whose graph is a straight line.  This idea of linearity is revisited as students study complex numbers and their transformations in Topic B and matrices in Topic C.  Lesson 1 begins as students look at common mistakes made in Algebra and asks questions such as “For which numbers  and  does  happen to hold?”  Students discover that these statements are usually false by substituting real number values for the variables and then exploring values that make the statements true.  Lesson 2 continues this exploration asking, “Are there numbers  and  for which ?” and so on.  This exercise has only complex solutions, which launches a study of complex numbers.  Lesson 3 concludes this study of misconceptions by defining a linear function (a function whose graph is a line) and explaining the difference between a linear function and a linear transformation.  The concept of a linear transformation is developed in the first three lessons and is revisited throughout the module.  Linear transformations are important because they help students link complex numbers and their transformations to matrices as this module progresses.  Linear transformations are also essential in college mathematics as they are a foundational concept in linear algebra.  Lessons 4 and 5 begin the study of complex numbers defining  geometrically by rotating the number line  and thus giving a “number”  with the property .  Students then add, subtract, and multiply complex numbers (N-CN.A.2).  Lesson 6 explores complex numbers as vectors.  Lessons 7 and 8 conclude Topic A with the study of quotients of complex numbers and the use of conjugates to find moduli and quotients (N-CN.A.3).  Linearity is revisited when students classify real and complex functions that satisfy linearity conditions.  (A function  is linear if and only if there is a real or complex value  such that  for all real or complex .)  Complex number multiplication is again emphasized in Lesson 8.  This topic focuses on MP.3 as students study common mistakes that algebra students make and determine the validity of the statements.  
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