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Complex equations

If two complex numbers are equal, then their real parts are equal and their
imaginary parts are cqual. Hence if a+ib=c+id, then a =c and
b=d.

Example: Solve the complex equations:

a)2(x+iy)=6-3i
b)(1+2i)(-2-3i)=a+ib

c)2-3)=Va+ib (HW) Ans.a=-5,b=-12
dx=-i2y)+(y—-i3d3x)=2+3i I’ Ans. x=-=7, y=9
Sol.

a)2(x+iy)=6-3i

2x+i2y=6-31
S2x=6 > x=3

-3
Ln2y==3 = y=-5-

b)(A+2i)(-2=3i)=a+b
-2-3i—4i+6=a+ib
4-7i=a+ib

ca=4 , b=-7
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Example:

Find the value of the complex numbers:

mr=1.9=§
byr=1.,0=n

3x
c)r=1 .9—7

dyr=1,06=2n
Sol.
ayr=1 ,0=

z=r(cos0@ +isinb)
n n
z= l(cosE-HslnE-)

z=10+1i+1)

z=|{
cor=1 .0=:,z2

Z=r(cosO +isind)

z—l( 3 “3
= cosz+ sn-z—
z=10+i=+-1)

z=—i
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De Moiver’s Theorem

For z = r|[cos @ + i sin 8] with power n, we have:

z" = r"[cos(nf) + { sin(no))

where n is integer (positive or negative).

Note
To find the value of complex number with power :

1) find r and 6.

2) Use De Moiver's formula z" = r"[cos(n@) + 1 sin(nv)) .

Example: Find the valueof a)(140)* . b)(14+0)™® ?

Sol,
a)(1+1i0)°

r=yxt+yr=J(1)2+1)2=v2

0 = tan™! (5) = tan~! (-;—) =%

z" = r"[cos(n@) + i sin(nd)] .

(1+0)°%= (\/—) [cos(so-)+lsln(8.-)|

= 16 [cos(2n) + i sin(2n)]

= 16[1 + i+ 0]
=16
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b)(1+i)®
r=yx2+y?=J(1)?+(1)? = V2
2y 1 n
6 = tan '(;)=tan ‘(T)=-4-
z" = r"[cos(n@) + isin(nf)] . n= -8
y -8 n n
1+8= (\/i) [cos(—8 E z) + i sin (-8 » z)]

1
= [cos(=2n) + { sin(=2n)]

(V2)

= IL [cos(2m) — i sin(2n)]

1
=1z [1=i+0]

1
16
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