Andrew Gloag
SAT II x-block
Note-sheet – week 1


Complex & Imaginary Numbers

· Normally, we cannot take the square root of a negative number

· We get around this with imaginary numbers
· An imaginary number is a number whose square is negative (i.e. x2 < 0)

· The simplest imaginary number is 
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 and it is called i.

· In other words i2 = -1

We can easily look at higher powers of i:

· i = 
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 = i
· i 2 = 
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 = -1

· i 3 = (i2) · i = -1 · i = -i
· i 4 = (i2)2 = (-1)2 = 1

· i 5 = i 4 · i = i
· and so on and so on……

We can also look at lower powers of i:

· i 0 = 1 (pretty much anything0 = 1)

· i -1 = - i   ( to prove, set x = 
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, then x·i2= i and since i2 = -1, then –x = i)

· i -2 = (-i)2 = -1

· i -3 = i -2 · i -1 = -1 · -i = i
· and so on and so on……

A cool thing to look at is fractional powers of i:

· 
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so we look at what, when squared, gives i?
· Prove that the answer is  ½(i +1) 

Notice that the last bracket there (i + 1) has a mix of imaginary and real numbers!

· Such a mix is called a complex number.
· The solution to an unsolvable quadratic will most likely be complex. WHY?
· The real part is simply the part that has no i.  Re(3 + 7i) = 3  

· The imaginary part is the part that does have the i.  Im(3 + 7i) = 7i (or sometimes just 7)
To find the complex conjugate of a complex number, swap the sign of the imaginary part
· The complex conjugate of (3 + 7i) is simply (3 – 7i)
· Complex solutions to quadratics will always be conjugate pairs. WHY?
· When you multiply a complex number by its conjugate the answer will always be real. WHY? 
· If you look at a complex number (a) & it’s conjugate (a*) on the complex plane, a · a*  is the square of the magnitude of a. WHY?
· Show that a + a*  = 2 · Re(a)    and also that  a – a*  = 2 · Im(a)
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