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Handout #6
Imaginary Numbers

Algebraic Form :z=a+ib ; a=real part ; b = imaginary part ; i=-1
Argand diagram :

h a + hi

Conjugate: z = a + ib ,the conjugate Z =a—ib;
zZ = a®+ b?, for e.g.
24+i 24il—i 2-2i+i+1 3—i

l+d  14+dil—i | 9

Magnitude(Modulus): | z | = \/ = 4a

Polar (trigonometric) Form :

z =r(cosh + isin®) =re® ; r = |z| = \/XZ + y2 ;

tan® = y/x ; 6 =Argz (argument of z )[Recall Euler’s : €® = cos6 + isinf]

b Qo
I
bo] =

e.g. z=1-1i

r=+2;

tand = -1;06 = -n/4;
=+/2 e™4=1/2 [cos(-n/4)+isin(-n/4)]
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rsin{8)

Feos(B) X

Demiovre’s _
(cosb + isin®)" = €™ = cos(nd) + isin(no)

z = r(cosH + isinB) ; z" = r"(cosh + isind)" = r" €™ = r"[cos(n6) + isin(nB)]
e.g. (-1-iv3)°:
r=2;0=m73;
[2(cos(n/3)+isin(n/3))]° = 2°[cos6(n/3)+isin6(n/3)] = 64[cos2n+isin2n]
= 64[1 + i(0)] = 64

1 3.
Example : Write Ln (E—7I) in the form a + ib

Use Euler’s identity : r e'? =r(cos@+isind)

1 . 1 .
Now you need to convert E(l_ I\/§)= E - 73I to trigonometric

form.
z=a+ ib is converted to z =r(cos@ + isin@) where

b
r=+a’+b’ and 6 =tan? —

a
2 2
3. 1 3 .
For ——£I cr=l=| + £ =1;0:tan'1(—\/§):—60
2 2
(your calculator mode in degrees:Now convert this to radians : - 60
V4 -7 _ _ Sz
X —— = ——rd; you may add 27 to get rid of the —ve sign:0= —)
180 3 3
5w S5z
3 i i
Hence ——gl—e L (——£I)—Lne 8 =j—
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