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Exploration: Complex Roots and the Quadratic Function

Consider the graph of
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1. Graph f(x) in detail in the xy plane without using a graphing calculator?
2. What conclusion can you make about the roots of f(x)?
3. Suppose that we use the complex numbers as the domain for

f(x). 

a) Show that f(-2 + 
[image: image2.wmf]3

i) really does equal zero.


b) Show that f(-2 + 2i) is a real number.


c) Show that f(7 + 4i) is not a real number.


d) Try a few more complex values and make a conjecture about real number values of a and b for which f (a + bi) is a real number. Explain how you arrived at your conjecture.


e) Prove that your conjecture in part (d) is true.


4. Assuming that f is a function between the complex numbers and the real numbers, what
 

is the domain of f and what is the range of f?

5. Now, suppose that x=a+bi is a complex number.  Find conditions on a and b that 



make f(x) an imaginary number.  If you thought of a as being the x-coordinate and b as 


being the y-coordinate, what kind of graph would you get if you plotted all the points (a,b) 

that made f(a+bi) an imaginary number?
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