Complex Numbers

Algebraic form of a complex number:
Z=X+1ly
Z is the affix of point M(x,y).

Trigonometric form: z = r (cos@+ isinf).

Where r = /x? + yZ2.

To find @: put tang = |§|

Then on calculator tan*(ans) = «

If

xy)=(+,+) >0 = «a
()= (+) >0 = —a
xXY)=(G-)->0=rn+«

xy)=(+)->0=n1-«a

Arg (2) =0 + 2kn

Exponential form : z = re'®

|Zp — Z4|l = AB

If M belongs to a circle of center A and radius r, then |Z,, — Z,| = r.
If MA = MB, then M moves on the perpendicular bisector of [AB].
If MA =k, then M moves on a circle of center A and radius k.
Z7Z=x2+y2=|Z)?

where Z is the conjugate of Z

Z =X -y

Arg (Z1.2,) = Arg(Zy) + Arg(Z,)

Arg (1) = Arg(Z,) -Arg(Z.)

Arg (Z") = nArg(2)

Arg (Z) = -Arg(2)

121 = 2|
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Z=X+1y X = real part
If Z is real — imaginary part =0

If Z is pure imaginary = real part = 0
And imaginary part # 0

To prove A,B,C are collinear

Zp_
ZB=24 is real.
Zc_Za

To prove AABC is right at A:

Z
=B= 4 is pure imaginary
Zc_Za

To prove (AB) T1(CD): - Zp- ?‘ is real.

Arg (Zy) = (U, OM) + 2Km

Arg (Zz — Z,) = (U, AB) + 2kn

Arg ( ) Arg (Zg — Z,) - Arg (Z¢c — Z,)
= (U,AB) - (U,AC)
= (AC,AB) + 2kn

y = Imaginary part

Z=-r[cosa + isina] =r[cos(m + a) + isin(w + a)]

Z=r[cosO — isinB] = r[cos(—0) + isin(—0)]

Z=r[sinf + icosO] = r[cos(g —-0) + isin(% —0)]

Z,+2,=7,+ Z, i=-i

(cos@ + isinB)" = cos (nB) + isin (n6)

cosf =<

elt 10

sing = _
21

if Zisreal, thenarg(z) =k
if Z is pure imaginary, then arg(z) = % tkm

eie_ e+ia — ei(9+ a)
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¢ = pil6-m (eiQ)n = ginb

e IfZisreal Z=2Z7

If Z is pure imaginary <Z = -Z
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