Week # 02

) dlDe- Moivre’s Theorem
P Applications of De- Moivre’s Theorem

[ I Complex Numbers in Polar form :-

Imagirary

<
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=>rcosf =x
1. Find (x + yi) when its Polar Coordinate are.

=>rsinf =y
(i) (1,30

Sol: — . Z=x+yi =>Z=rcosf+rsinf

» r=1, 06 =30°
’ r=JxZ+y?

6 =tan™?! (%)




Angles

In Degree

X = rcos@

(1)cos (30°)

cos (30°)

—> (A)

not not
defined defined

y =1 sinf
y = (1) sin(30°)

y = sin30°

y=3| —>@®

Z=x+yi > (1)

Put — (A) and — (B) in —» (1)

> 7= 41
2 2
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(ii) (2, 45°)
Contact # 0345-9036870
Sol: —

» r=2, 6=45°

> x =rcos6




x = (2)cos(45°)

x =2(3)

y = rsinf

y = (2)sin(45°)

r=2(3)

> (B)

Z=x+yi > (1)

Put —» (A) and —» (B) in —» (1)

(i) (3, —30°)

> r=3 , 8=-30°
> x =rcos6

> x = (3)cos(—30°)




x=@3)(-2)

oY)

y = rsinf

y = (3)sin(—30°)

—> (B)

> Z=x+yi > (1)

Put — (A) and— (B) in— (1)

Z = (3)<§>+<;>iAns.

x = (3)cos(—60°)

x=3(=3)

x=(=3)

y = rsinf




y = (3)sin(—60)

y =32

Z=x+vyi > (1)

Put — (A) and — (B) in —» (1)

Z=-2+ @2

3 V3,
Z = —§+ (3)(—7) i Ans.

. Find the cordinates of the following Complex Numbers.

(1,1), (x,y)
Sol: —
x=1,y=1

We know that

r=/x2+y?
r=+v1%2 4+ 11

Now we know that 8 = tan™! (%)

0 =tan~! [%J




> 6 =tan"1(1)

> @ =45°0r =
4

T
0 =45° or 7 Ans.

M (2, (xy)

We know that

r = Jarty?

)




> 0= tan‘l(%)

> 9=30°0r%

> |6 =30° or gAns.

(2,1, (x.9)

Sol: —

x_\/§ 1
_zjy_ >

We know that

r = /x2+y2

r= |2+
=/&+6

r
r

Now we know that 8 = tan™! (%)




(ivy  (1,-1), (x,y)

Sol: —
» x=1,y=-1

We know that

r=vi+1
r=v2
r=+2

Now we know that 8 = tan™t (%)

0 =tan! {

-1
/)
6 =tan'(-1)

0 =—45°0r - Z
4

6 = —45° or

[MlDe- Moivre’s Theorem :-

> Z=x+yi

» Z =rcosf + rsinfi




> 7 =%
» (x+yi))" = (rcos@ + irsind)"
Taking " r™ " Common

> (x+yi)" =1r"(cosO + isinf)
Convert Power into Angel

» (x+yi)" =1r"(cos (n)(O) + isin(n)(6)

» |(x +yD)" =r"(cosnf + isinnb)|

» Find the Real and Imaginary parts of the following Complex Numbers using
De- Moivre’s Theorem.

(1) (V3+i)?

Sol: —
we know that

7=4%
» (x+yi)" =1r"(cos (n)(O) + isin(n)(6)

> (V3 +1)? =r2(cos28 + isin26)
Find R=? , 06=?

We know that

r =Ty




> (A)

Now we also know that 8 = tan™?! G)

— -1 i

> 0= tan” ()
> 6 =30°

> > (B)

Put —»(A) and —» (B) in —» (1)
(V3 + )2 = r2(cos26 + isin26)

(V3 +1)? = (2)?(cos2(30°) + isin2(30°))

(V3 +1)? = 4(cos60° + isin60°)

W3+ =4C+iD)

(\/§+i)2=£+/£i

7 7
(V3+0)2=2+2V3i

|Real Part = 2 Ans.|

Imaginary Part = 2v3i Ans.

@ (-3 ~20)

Sol: —
we know that

Z=4%

» (x+yi)" =1r"(cos (n)(O) + isin(n)(6)

> (=2 4+ (=20)? =13 (cos3(0) + i sin3(6))




>

>

V3

( _%_ ) )3 =13 (cos3(0) + i sin3(H))

Find R=? , 0=

We know that
r = x2+y2

r=1 (A)
y

Now we also know that 8 = tan™! (;)

s

gLl
9=tan‘1|—2/|
| 1
| -Z/)

0 =tan™*( %E)

6 = tan"1(V/3)
0 = 60°

[0 =60° ] ——(8)

Put — (A) and — (B)

in —» (1)




( _%_ ?i) )® =13 (cos3(0) + i sin3(0))

(—2=L0))? = (1)%(cos3(60°) + isin3(60°)

(—2=L1))? = 1+ cos180° + isin180°

(—2-Lp)y =10+i1)

(—3-50) =1aD

1 43

(_E_?i))3=0+1i

|Real Part = 0 Ans. |

|Imaginary Part = 1i Ans.|

( 1'_@)5

Sol: —
we know that

Z=4%
(x +yi)™ =r"(cos (n)(@) + isin(n) ()

(1 + (—=V3i0))° = r5(cos5(0) + isin5(8))

(1 —+/30)° = r3(cos56 + isin50)

We know that

r = ey

r= \/(1)2 + (—V3)?




> (A)

Now we also know that 8 = tan™?! (%)

0 =tan™?! (_T\E)

6 = tan"1(—/3)

[0 =—-60°] —— (8)

Put — (A) and —— (B) in ——» (1)
(1 —+/3i0)° = r3(cos56 + isin58)

(1 —/30)5 = 25(cos5(—60° + isin5(—60°) )
(1 —V/3i)® = 32 (cos (—300°)+isin(—300°)

(1 =30 =32 - 20)

-5 _ (32 3.
R S

(1 — /305 =16—16+/3i

|Real Part = 16 Ans.|




Imaginary Part = —16V3i Ans.

(V3,4 i)

Sol: —
we know that

Z=4%
(x + yi)® =1r"(cos (n)(O) + isin(n) ()

(V3 + )3 =1r3(cos3(0) + isin3(6))

We know that
r=/x2+y?

> r=|(V3)2+ (1)?

P

>(4)

Now we also know that 6 = tan™! (%)

> 0 =tan™ ! (%)

> [6=30° ]

» Put — (A) and —» (B) in —» (1)

> (V3 +1)3 =1r3(cos3(0) + isin3(0))




(V3 + )% = 23(cos3(30°) + isin3(30°))
(V3 + )3 = 8(cos90° + isin90°)
(V3 +1)3 =8(0+ 1i)

(V3+i)3 =0+8i

|[Real Part = 0 Ans. |

|Imaginary Part = 8i Ans.|

Formulas

[ JlSolved by Formulas:- (a +b)% =a®+ b% + 3a?b + 3ab?

(i) (V3+i)®

(a+ b)? = a? + b? + 2ab

Sol: —

(a —b)® = a®> — b3 — 3a®b + 3ab?

we know that
(a+ b)® = a® + b3 + 3a*b + 3ab?

a’> —b%*=(a+b)(a—b)

(V3+1i)%=(V3)* + ()% +3(V3)” () +3(V3) (1)?
a® — b3 =(a—b)(a®+ ab + b?

(V3+0)3 =37 (V3) + (1) +9i + 3V3 (-1)

(VB4i)d =37 —i+9i—3J7

(V3+i)3=0+8i

|Real Part = 0 Ans.|

|Imaginary Part = 8i Ans.|

(i) (V3+1i)?

Sol: —
We know that

(a + b)? = a? + b? + 2ab




> (V3 +1) =h +O+2(03)Q)

> (V34i)2=3-1+2/3i

> (V34i)2=242V3i

|Real Part = 2 Ans.|

Imaginary Part = 2/3i Ans.

(i) (1+41i)3

Sol: —
we know that

(a + b)® = a®+ b3+ 3a?b + 3ab?

(1+ =D+ O +3M*W +3(ME)?
(1 + i) =14+ (-i)+3i+3(-1)
(1+i)¥*=1-i+3i—3
(14+i)¥=1-3—-i+3i

(L+i)¥=-2+2i

[Real Part = —2 Ans.|

[Imaginary Part = +2i Ans.|

(iv) (24 3i)2

Sol: —

We know that

(a+ b)?> = a* + b? + 2ab




(2+ 3i)2=(2)2+ (32 + 2(2)(30)
(24 3i)2=4+9()*+ 12i

(2+ 3i)2=4+4+9(—1) +12i

(24 3i)2=4—-9+12i

(2+ 3i)>=-5+12i

[Real Part = —5 Ans.|

|Imaginary Part = +12i Ans.

(3— 50)3

Sol: —
we know that

(a — b)® = a®> b® — 3a?b + 3ab?

(3 - 5i)3 = (3)% — (50)% — 3(3)2(50) + 3(3)(50)>
(3 — 5i)3 =27 = 125(i)3 — 3(45i) + 3(75)(i)?
(3 — 5i)3 =27 — 125(—i) = 135i + 225(—1)
(3 — 5i)3 = 27 — 225 + 125 — 135i

(3— 5i)3=-198—-10i

|Real Part = —198 Ans.|

|Imaginary Part = —10i Ans.|

The End of Week # 02




