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ev'ie msLv
KviwbK msLv

RwUj ivwkgvjv Kv#K e#j ?
DEi- hw™ aGesb ev'ie msLV nq Z#e a+ibAvKviii ivwkiK RwUj ivwk e%j| msLuwUi

1 +K av-ie Ack Gec ih tK KviwbK A<k eiv nal



RwUj msLv(Complex Number)t

th mKj msLv evie Ges Aevie Ask aviY K#i tmB msLv#K RwUj
msLv e¥j| RwUj msLv#K mvavibZ z @viv cOKvk Kiv nq|
MvwbwZKfvte, z = x + iy thLvib x,y ev'ie msLv

Ges i= KviwbK msLV|

RwUj msLvi AbyeUx (Congugate of Complex Number)t x — iy
AvKvET msLv#K x + iy AvKvii msLvi AbyeUx RwUj msLv e#j|Bnvi#K
z @viv cOKvk Kiv ng| hw' z = x + iy GKwU RwUj msLv nq Ze Gi
AbyeUx n%e

z =X — iy | GKB fvie hw z = x — iy GKwU RwUj msLv nq Z*e Gi
AbyeUx n¥e z = x + iy




KviwbK msLv (Imaginary Number)t GKwU RwUj mslLvi Aevie
Ask*K KviwbK msLv efj| hw' z = x + iy GKwU RwUj msLv nqg Z*e
iy AskiK KviwbK msLv e%j|KviwbK msLv#K i @viv cOKvk Kiv ng|
thlvib i = V-1

RwUj msLvi cig gvb/gWzjvm I Av,©%g>U|

hw' GKwU RwUj z = x + iy msLV nq, Z#e Bnvi ciggvb |z| Qviv
cOKvk Kiv nq|

AvOrr=|z| = |x+iy| = \/XZ + y?

Ges Av©OigpU tan6 =2 -0 =tan" 12

X X

Ges #cvjvi AvKvii cOKvk Kitj x = rCos® Ges y = rSin0




GK#Ki Nbg~j wZbwU 1, w, w?
GK#Ki KviwbK g~j@*qi .bdj =1
2

A Ovr w.w*=1 ev, w° =1,
wi=w3.w=1.0=w

®° = 3. w?=1.0% = w?
wl=wl.wi=11=1

w =wt.o=1w=w

0w® = wl. w?=1.w? = w?
w =wlw.wdi=111=1
o =w.w=1w=

!l = w’. w?=1.w% = w?

GK#Ki KviwbK g~jitqi thvMdj = 0
AOvwrl+w+w?=0
cO¥qvRbxq m~I: w3=1 i?=-1 | 1+w+w?=0



AwZ mswyB cOkoe
1. 1Gi Nbg~j jv wjL|

- DEi-GK#Ki Nbg~j wZbwU 1, - ( 1+-3), —(

1- y=3) G¥'i GKwU ev'le Ges Ab “ywU
KviwbK g~j|

+2.GK#Ki KviwbK Nbg~j 'ywU wijL|
- DEi-GK#Ki KviwbK Nbg~j ywU> (-1+ y=3) >
(1- y=3)



3. hw' x =7 (-1+v=3) ,y =7 (-1-Vv=3 ) nq
Zte x3 + y3Gi gvb wbY©(q Kil

 DEi: awi,
X =@ :% (-1+\/—73)
y=w?=1(-1-/-3)

xS+ y3
=w3 + w°
=1 +(w3)?
-1+ 1%
= 1+1
=2 (Ans)



4 (i) (—i)15 Gigvb KZ ?

*mgvavb:(—i)!>
= (i)
:(i3)15

— 45

=(i%)%%.i

=(—1)%*.i
=1.i

= (Ans.)



0 4(ii) W' Gigvb KZ ?
mgvavb: w1’
= (W3)°>.w?
=(1)°.w?
= >

0 4(iii) i'5Gi gvb KZ ?
mgvavb: i1>

=(i%)7.i

=(—1)".i

=-1.i

3 4(iv) (i°! + i°) Gi gvb KZ ?
mgvavb: (i>1 + i°)
=(i%)%°.i + (i%)?.i
=(—1)%%.i + (—1)2.]
=-1.i+ 1.
-1 +1
0

Q4(v) i3°2Gi gvb KZ ?

mgvavb : 392

— (i2)151
:(_1)151
=-1




5.GK#Ki KviwbK Nbg~j wn#j
()cOgvb Ki th, (1 + w)3 - (1 + w*)3=0

mgvavb: L.S
1+ w)* -1+ w?)?
= (0?)° - (~w)’[ 1+w +w? =0
= -w® +wil+w = -w?
= -(W3)* + w1+ w? = -w]
=-(1)2+1
=-1+1
= 0=R.S



6.a+ib=0n%aGesb Gigvb KZ?
mgvavb:

thinZza+ib=0

a=-Ib

a2: _b?
a’ + b*=0
- a*Ges b? cO¥Z#K thvM+evaK |
myZivscO+Z¥K k~b’bvnjZv¥i thvMdjk~b™
n¥Zcvtibv|
A ©vra=0,b=0

same: a+ib=0n%a>+ b2Gigvb KZ?



7. ”Gigvb KZ?
mgvavbt v'’= (0?)°w?
=1. w2
= w? (Ans)

8. 5-61 RwUj msLvi cig gvb/gWzjvm KZ?
mgvavbt awi, z = 5 — 6i
gWzjvm |z| = |5 — 6i |
=52+ (=6)7
=V61
+. wbiY©q gWzjvm =+/61




9. 4-51 RwUj msLvi cig gvb/gWzjvm KZ?
mgvavbt awi, z = 4 — 5i
gWzjvm |z| = |4 — 5i |
= V42 + (-5)°
= V41 (Ans)
+. wbiY©Oq gWzjvm = V41

10. i'®> Gigvb KZ ?

mgvavbt it® = (i%)7.i
=(—-1)".i
= —i (AnS)



11. (—i)1° Gigvb KZ ?
mgvavbt (—i)> = —il®
—(i%)7.1i
—(=1)7.i
—i (Ans)

12. i39% Gi gvb KZ ?

mgvavbt i394 = (j%)1>1
— (_1)151
= —1 (Ans)



GB Aaviqi cwVZ AwZ mswyl3
cOkoevejx
1Gi Nbg~j #jv wjL]
“+»GK#Ki KviwbK Nbg~j ‘'ywU wijl|
Ohw' x =2 (-1+V-3) y =1 (-1-V—3) nq Ztex> + y3Gi gvb
wbY©q k||
% (—0)15 Gigvb KZ ?
d W'"Gigvb KZ?
11(iii) i'5Gi gvb KZ ?
d(i°! +i°) Gi gvb KZ ?
% i392Gj gvb KZ ?

QGK#Ki KviwbK Nbg~j wn#j cOgvb Ki th, (1 + w)3 -
(1+ w?)3=0




GB Aaviqi cwVZ AwZ mswyB
cOkoevejx

GK#Ki KviwbKNbg~j W nij

d(1+ w +2w?)°Gigvb KZ?

1+ w + 2w?*Gi gvb KZ?

d(1+w 9(1+w?) Gi gvb KZ?

(1 +w+ 2w?)%Gi gvb KZ?

dw? -w™*Gigvb KZ?

< w32 Gigvb KZ?

J a+ib=0n¥jaGesbGigvb k
% a+ib=0n%Haz+ b?Gigvb KZ .




mswyB cOkee
1. -1 Gi Nbg~j wbY©q t

mgvavbt awi i/~ 1 = x

ev, x> = —1 (Dfg cy#K Nb K#i cvB)

ev, x> +1=0

ev, (x+1)x*—x+1)

ev, X+1=0

ev, X = —1

Aev x?—x+1
—(-D+/(-1)2-4.11  1+/-3

ev, X = —
2.1 2
—b+Vb2-4
ax? +bx+c=0ntZRvwb, x= _Za i
1+1\/_ 1—iv/3

GK*Ki Nbg~j wZbwU —1,

2



2. i Gi Nbg~j wbY©qt

mgvavbt awi /i = x
ev, x> =i (Dfq cy*K Nb K#i cvB)
ev,x3 —i=0
ev, x3 +1i3 =
ev, (x+1)(x* —xi+i%) =0
ev, x +1)(x* —xi—1)
ev, X+ti=0ev, X = —I
Aev, x? —ix—1=0
—(-D)+/(-1)2-4.1.(-1) _ i+V3

2.1 2

ev, X =

ax? +bx+c=0nZRvwb, x= _bi\/;:_%c
i Gi Nbg~j wzbwl —i, %, =2 (Ans)



3. -I Gi Nbg~j wbY©Oqt
mgvavbt awi,\/—i = x
ev, x> = —i (Dfq cj*K Nb K#i cvB)
ev, x3+i=0
ev, x3 —i3 =
ev, (x —i)(x%2+ix+i%) =0
ev, x—Dx?+ix—1) =0
ev, X—I1=0 ev, X =1
Aev, x*+ix—1=0
—i+y/12-4.1.(-1)  —-i+V3

ev, X =
2.1 2
— 2 __
ax” + bx + ¢ = 0 n¥Z Rvwb, x = bi‘/;a 4ac
+ -1 Nbg~j wZbwl 1, _i;ﬁ, _i;@ (Ans)




mswyB cOkoe

(1+i)%+(1—i)?
(1+i0)%2—(1-i)2
(1+0)%+(1-i0)?
(1+i)2—(1-i)?
1420+ +1-2i+i?

T 1+2i+i2—(1-2i+i2)
_1+2i+i%+1-2i+i?

T 142i+i2-1+2i—i2
2-1-1

4i
=0 (Ans)

»4 . mij Ki :

mgvavb:




5. cOgvb Ki th,(1 — i)~2- (1 + i)~2=i

mgvavb: L.H.S
(1-0)72-(1+10)2

| 1
 (1-D2 (1+i)2
1 1
1-2i+i%2 1+4+2i+i?
1 1
T 1-2i-1 1+2i-1
11

—2i 2i
—1-1

2i
-2 -1 i?

=—-=— = — = j(cOgvwbZ)

21 i i

T
;i?s A
|
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E RN




6. 2i Gi eM©g~j wbbOqt
mgvavbt
awl,2i=1+2i—1
ev, 2i = 1% + 2.1.i + i*
ev, 2i = (1 +1i)?
ev, V2i = /(1 +i)?
ev, V2i = £(1 +1i)
LV2i = +(1+10)

. 2i GieMOg~j V2i=+(1+1i)



»7 .GK#Ki KviwbK Nbg~j wnij cOgvb Ki th,
(viii) (1-w +w?) 1-w?*+w* 1-w*+w?) 1-wB+w1°) =16
mgvavb: L.S

(1-W +W?) (1-W?*+W) (1-W*+W?) (1-W 3+ 1)

= (- +W?)( 1-W? + W) (1-W +W?)( 1-W? + W)
= (1+W? — W)( 1+W-W?)( 1+W? — W)( 1+W-W?)

= (W -W)(-W?*-W?) (-0 -W)(-W*-W?)

= (-2W)(-2W?*)(-2W)(-2W?)
=16(°

=16(W?3)?

=16(1)?

=16=R.S ( )



8. cOgvb Ki th, (x+y)2+(XW+yw?2)2+(xw2+yw)? =16xy
mgvavb: LS

(X+y)?+(Xw +yw?)*+(Xw?+yw)?
=X2+2XY+Y2HX2W 2+ 2XY W3+Y2W X2 W+ 2Xy W3+Yy2w?
=X22XYHY2+X2 W2+ 2XY Y2 + X2 +2Xy Y22
=OXY+XZHX2W+X2W2HY? Y2 (W +Y? (0?2
=6Xy+Xx?(1+w+w?)+y?(1+w+w?)
=6xy+x3(0)+y2(0) [ 1+w+@w?=0]
=6xy(proved)

dSame-8.GK#Ki KviwbK Nbg~j w n¥j x=p+q,y =
PW+qw?,

Z = pw?+ qwnq Z¥e cOgvb Ki th, x2 +y2 + 22 =



(1+0)%+(1-i)>
(1+i)%2—(1-i)?

QOmij Ki :
<cOgvb Ki th,(1 — i)~2- (1 + i) 2=

QGK#Ki KviwbK Nbg~jw nfjcOgvb Ki th,
(1-w +w?) 1-w?*+w?*) 1-w*+w?) 1-w8+w1%) =16

<% cOgvbKi th,(x+y)2+(Xxw +yw 2)?+(Xw 2+yw)? =16xy



\/x + ly P + lq nq Ztet LvI th 4(p2 2) —

mgvavb. tIqv Av+Q,

Jx+iy=p+iq
ev, (i/x +iy)¥=(p+iq)® [Dfqcy *K Nb K#i]
ev, X+ly = p3 + 3p2iq + 3pi2g? + 13¢3

ev, x+1y = p3 + 3p2iq - 3pg? - 103 [12=-1]
Dfqcy n¥Z ev'le I KviwbK gvb mgxK...Z K#I cvB
X = p3 - 3pg? ly = 3p2iq - IQ°
X = p(p? - 3¢°) ly =19(3p? - o)
= (p? - 30?) ~=(3p?- )

"GIR

QI‘<



p q

— p2 - 3q2_|. 3p2 - q2
= 4p2 - 4072

= 4(p? - g?) (proved)



#2.hw Va +ib = x + iy nq Z#e,

cOgvb Ki th, Ya —ib = x — iy
mgvavbt
Flgv AviQ, Va+ib=x+iy
ev, ( Va+ ib)3 = (x + iy)3
ev, a + ib = x> + 3x?iy + 3x(iy)?+(iy)3
ev, a + ib = x3 + 13x%y — 3xy? — iy°

(*#hLv#b,i = —1,i° = i%.i = —i)

ev, a+ib = x> — 3xy? +i(3x%y — y?)

Dfg ¢y t_#K ev'le I KviwbK AskiK mgxK...Z K#i cvB
a=x>—3xy* Ges b = (3x%y —y°)



GLb, a —ib = (x*-3xy?) —i(3x%y — y°)
ev, a — ib = x3 — 3xy? — i3x?%y + iy>
ev, a—ib=x3— 3X21y — 3Xy2 — (—i)}’3

ev, a —ib = x3 — 3x%iy + 3x(iy)? — (iy)> (~ i = —i)

ev, a—ib = (x —iy)?>

Va—ib=x—1iy (Proved)




## 3.Y/—64 Gi gvb KZ ?
mgvavb: g¥fbKwi,

V=64 = x

ev,+/(2i)6 = x [(20)6= 26.i6 =64.(i2)3=64(-1)?
ev, (2i)° = x°=-64]

ev,x6 - (20)6=0

ev,(x*)% - {(2)3}* =0

ev,{x°+ (2i)3Hx* — (2)3}=0
x4+ (20)3=0
ev,(X+21)(x?-2Ix+412)=0
ev,(X+21)(x2-2i1x-4)=0
ev,(x+21)=0

ev, X = - 2I



S X =

X2-2IX-4=0
—b+VvbZ2—4ac

2i2§J(—2i)2—4.1.(—4)

_ 2i+V4i%2+16
2i+v/—-4+16




Avevi, x*>—(2i)3=0
ev,(X-21)(x2+2ix +4i2) =0
ev,(X-2i)(x2+2ix-4)=0
ev,(x-2i)=0

ev, X = 24

A_eV, X2+ 2i1Xx-4=0

—b+vb2Z2-4ac
2a

—zii\/(Zi)2—4-1'(_4)[ a=1b=2ic=4]

2.1 | |

_zii\/m
2

—2i+V=4+16
2
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—211£V12

2

—21+vV4%3
2
—2i+2+/3

—~——v———w
-

2
_ 2(-ity3)
2

= - i+V/3

wh#Y©q gvb mg~n x = +2i, i+V3, -i+V3



## 4.1/—144 Gi gvb wbb©q Ki]
mgvavbty/—144 = /(12i)2
= V121 = V12.VHi
= 4+2v3./4i
Glb, i = (2i) =~ (1 + 2i +i?)

=~ (1+1)?
Abyifc, —i = = (1 — i)?
@ Fl = Jl(1 +i)2= %(1 + 1)
2 =144 = +2V3.— (1) = +v/6(1 + 1) (Ans)




## 5. hw‘x=%(—1+\/—_3) Ges yzg(—l—\/—_B)

nq Z+e t'Lvl th,

()% + = = 2

i)x?+xy+y2=0

(iii) x3 + y3 = 2

(iv)x* + x%y? +y* =0

mgvavbt

Flgv AViQ, x =~ (—1+V=3), y =5 (-1 - v=3)
awi,x=§(—1+\/—_3) = w
Ges y==(-1-v=3) = o’



= 2 (R.H.S) (Proved)

(i)L.H.S = x? + xy + y?
= w? + w.0w? + (0
= w? + > + w*
=w?’+1+w = 0 R.H.S(Proved)

2)2



(ii)L.HS = x3 +y°
— (1)3 + (0)2)3
=1+ w3
=1+1
= 2 R.H.S (Proved)

(iv)L.H.S = x* + x%y? + y*
— (1)4 + (1)2((1)2)2+((1)2)4
= w* + 0’ o* + »°

w* + 0wl + w°

w+ 14 w?

= 0 R.H.S (Proved)



GB Aaitqi cwVZ iPbvg~jK cOkoevejx

Ohw' 3/x + iy = p + ignqZie +'LvI th,4(p2-q?2) :% n %

% Y=64 Gigvb KZ? _
-1 Ges iGiNbg~jevwni Ki < s
< - iIGINbg~jevwni Ki] e
12, 1+i eM©g~j wbb©q
JGK#Ki KviwbK Nbg~j wn¥jx =p+q,y=
pw+qw?,

Z = pw? + qwng Zte cOgvbKi th, x2 + y2 + 72 =

6pQ







