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Roots of complex number

1 1 i[9+2kﬂ] 1 0+ 2km . [0+ 2kn
Zn=7rnel n l=7rn [cos (T) + lsm(T)],k =012, ...n—-1

1
Ex. Find out the roots of (—1)2
Sol. z=-1+40i

r=1

0
0 =tan~! (—1> =tan }(0) =m

z =r[cosb + isinb]

Z = COST + isinm

1 T+ 2kn . (m+ 2kn
zzzcos( )+lsm( ) k=01
n n
T+ 2(0)m o (m+200)n
k =0 then = cos B — + isin B —

s s
zlzcosE +isin5=>21=0+i=i

T+ 2(1)7T> . <7T + 2(1)7t>
— |t isin|——

k=1 th
encos < > >



3 3

Zy = COS—- +isin7=>z2 =0—i=—i
s={i,—i}
Ex. Find out the cube roots of (—8i) LneSl) ) saal) CadisS)

Sol.z=0—-8i =r=v0+64 =

—8 T
6 = tan™? (—) =—

0 2
Z—8[COS—+lSln_—T[]=>Z=8[COSE—iSin—]
2 2 2
1 1 T 7'[% 1 %+2kﬂf %‘I‘Zkﬂf
3 = 83 — —jSin — = 83 I XN ¥ (- — —
z 8 [cos2 lSan 83 |cos 3 isin 3 k=012
T on V3 .
k=0then21=2[cosg—Lsm6]=>zl—2 7——l]=>21—\/§—l
51t 51
WA WA 5t 5t
k=1then z, =2 COS?—lSlTl? =>zz—2[cos——15m? =
V3 1
=2|l———Zjl=—=/3—1i
2 2] N
om o
k=2th 2 |cos 2 — isin—-2-| = 2[ 3T _ sin S
= Za = —_— —_— 75 = — — —_—
en zs cos 3 isin 3 ) cos > isin >
=2[0+i] =2i

s ={2i,—V3-i,V3-1i}



Ex. Solve the equation x3 + i = 0

1
Sol. x3 = —i this means x = (—i)3

T T T
_ _ __= . 3 — __ P
=r=|z|=>r=1&60 = 2=..x cos( 2)+lSlTL( 2)
3 A .. T - . .
x* = cos 5 — isin LSl Hodallaa gl k= 0,1.2
T T
=0 >+2(0r 5+2(0)n m .m V3 1.
= = = e ————— e ——— ] —_— —_—= —— =
X; = COS 3 isin 3 cos ¢ isin c > 21
T T
o1 >t2m 5+ 2m 51 5w V3 1
= e = —_ = —_— —_—_——_——— =
X5 = COS isin 3 cos c isin c > Zl
T T
L= 2 St4m S t4m 9 91 3t 3m
= - = —_ = —_— _— = —_— —_—
X3 = COS 3 isin 3 cos G isin G cos 2 isin >
=04+i=1i

e M

(. V3 1.3 1.
ST T T2 T2

3
Ex. Find out the cube roots of (v3 + i) 2

T

Solz=+vV3+4+i =r=2, :>¢9:g
z=2[cos£+isin£].
6 6

Now by Demoivre’s formula



_3
773 =273 [cosE + isinz]
6 6
-3 _ -3 _ E .. _ E
Z7°>=2 [cos( 3) -+ isin(—3) 6]
z7-3=1 [cosz - isinz]
8 2 2

hence

1 T T
3 = —+2K —+2K
77 = (%)2 [cos (2+2 ”) _ isin (2+2 ”)] Where K=0, 1

=12, s ()] = gt

—1+1
4 T4t
- 2
Ex. Find out the cube roots of (—i) s
Solz=0—-i =>r=1, =>9=_§

T . . T
z=1 [cos—— lsm—].
2 2

By Demoivre’s formula

—2
— _ T . . VA
772 =172 [cos;— lSln;]

K=0,7, = (%) |cos (%) — isin (%)] = <ﬁ§> [\/—17 - \/—121'

1

V2

]



= [cosm + isinm]
Z_g = (1)3 [cos (nfm) + isin (H;Kn)]. Where K=0, 1, 2

s 1 V3

K=0,Z,= [cos (§) + isin(g)] = [E+7l

K=1,Z, =[cos(m) + isin(n)] = [0 —i] = —i

5n 5n
K=212;= [cos (;) + isin <?)] =



