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Demoivre’s formula
Let z = r(cosO + isin@) then
z" = [r(cos@ + isin®)]" = r*(cosnf + isinnf) =r"e™®  nez
Ex. write (v3 + i) in the form x + iy.

Sol.z=+3+i
r=x2+y2=/3+1=2

0 = tan~! (%) =tan~! <\/—1§> _z

z’7 =27 [cos% + isin%]7

6

= 128[—\/—§—1i]

7T 7T
=128 [cos? + isin—]

2 2

= —64V3 — 64i
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Ex. write z = [—\1/;/151] in the form x + yi
_ [-1+V3i] [V3+i -2v3+2i _ —V3 1.
SOI'Z_[x/?—i]'[\/?H]: 4 = t3t

1
5 -1 1
— tan-1(2 — a1 2 e i S T
6 = tan ()=>9 tan — /3 = 0 = tan <\/§> tan <\/§
2
__T
6

z =1(cosO + isinf)

T T
z=1(cos——+lsm——)

6 6
T . w
z = cos = —isin
z> = cosS—n— isinS—n
6 6
V3 1.
=-5 3

EX. Prove that by Demoivre’s formula
1. cos 260 = cos 8% — sin 62
2.sin260 = 2sinf cos O
Proof.
(cos 8 + isinf)? = cos 02 + 2isinBcosh + isinh?
c0s20 + isin20 = cos 82 — sinf? + 2isinfcosO
c0s20 = cos9? —sinfh? — — — — — — — — — 1

2



sin20 = 2sinfcosf — — — — — — — — — — — 2
EX. Prove that by Demoivre’s formula
1. cos30 = 4cos83 — 3cos6
2. sin 30 = 3sinf — 4sin3 0
Proof. (cos8 + isinf)3 = cos03 + 3cosH?.isinb + 3cosh.isinB? + i3sinh3

c0s360 + isin30 = cosO3 + 3icosO?sind — 3cosOsinf? — isinb?3

cos30 = cos83 — 3cos0sinB? = cos83 — 3(1 — cosB?).cosO
= c0s03 — 3cos0 + 3cos03 = 4cosH3 — 3cosh
c0s30 = 4cos03 —3cosf — — — — — — — 1
sin30 = 3cosH?sinh — sinf3
= 3(1 — sinf8?)sinf — sinb?

= 3sinf — 3sinf3 — sin63

sin360 = 3sinf — 4sinf3 — — — — — — 2
(Alie) 2l clial s Ja

H .W. Show that

(@) Re (iz) = — Im(2).

(b) Im(iz) = Re(2).

(a) Sol.

Letz = x + iy = Re(ix — y) = —y —-meemmmem- (1)

—Im(x +iy) = —y - (2)
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(b) Sol.

Letz=x+iy=Im(ix —y) = x ----------

Re(z) = Re(x + iy) = x ---------- (2)

L )=@

1- Find the value of X, y that satisfy the eq.

(x —y-6)+i(y?-x) =0

Sol.
x—-—y-6)=0 - 1
Y2 - x =0 --o-mmmmemee- 2
From -1- x=y+6----—---- 3 Substitute -2-
yi—y—6=

(y-3)y+2)=y=3,-2andx =89

2. Solve for real x, y the eq.

14 i\? 1 _
( ) + —=1+1
1-—1 x+ iy

Sol.

14+i 1+i\2 1 , 2i 1
( )+ =1+ =><—)+ ,

- X . .
1—-i 1+ x + 1y

1
-1+ —=1+1
x+ 1y
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X ly—S 5
_2 _i
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3. Solve the following equation (3 — 2i) (x + iy) =2(x—2iy) +2i —1

Sol.

3x+3yi —2xi+2y =2x—4iy+2i—1
3x+2y=2x—1=>x+2y=—-1------- 1.
3y—2x=2—-4y=7y—2x =2 -—---- 2
x+ 2y = —1--------- 1
7y — 2x = 2 --——--- 2

x=-1,y=0
5. Express the following equations in complex conjugate form.
(sl 38 yal) Araay 45Y) VAl e e
N2x+y =275, 2)x* +y? = 36

1) Sol.

2N (A2 25 =24 (=8 =5 x2
(2)(21’)_ ZZ(2i>_

zZ—Z 1
Zz+22"+< i ><—_>=10

l



2z+2zZ—iz+iz=10 or 2z+2z2+(Z—2)i =10

2) Sol.
zZ = 36
20 311 adadl) dslae; f
x2—y2=1
&
z2+(2)? =2
Sol.
x2—y2=1

<z+z‘>2 (z—z‘)z_l

2 2i /]

z%2 227 72 7?2 ZZZ_+Z_2
42 4z a2
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H.w. 1.Express z in the form x + yi when z = —5e ¢
Sol.

Z =71[cos 8 + isinb]

2 = =5 o (22 - s (2]

V3 1
22]

2= s|-F+g

2. Show that |e'?| = 1
Sol.

le®®| = |cosB + isind| = \/(cos0)? + (sinf)? =1

]
ez2

3. Find

Sol.

2 2
T .. T Vs . Vs
|cos; + lSlTl;| = \/(cosz) + (smz) =1



