
5.1 lexz voyksdu

ge tkurs gSa fd ,d okLrfod la[;k dk oxZ lnSo ½.ksÙkj gksrk gSA mnkgj.kkFkZ] (4)2 = 16 vkSj
(– 4)2 = 16 gSA blfy, 16 dk oxZewy ± 4 gSA fdlh ½.kkRed la[;k osQ oxZewy osQ ckjs esa D;k dgk
tk ldrk gS\ ;g Li"V gS fd ,d ½.kkRed la[;k dk dksbZ okLrfod oxZewy ugha gks ldrkA
vr%] gesa okLrfod la[;kvksa osQ fudk; dks ,d ,sls fudk; esa foLr̀r djus dh vko';drk gS ftlesa
ge ½.kkRed la[;kvksa osQ oxZewy Hkh Kkr dj losaQA vkW;yj (1707&1783) ,slk izFke xf.krK Fkk]
ftlus &1 osQ èkukRed oxZewy osQ fy, laosQr i [vk;ksVk ((iota)] iz;qDr fd;kA vFkkZr~]  i = 1−  gSA

5.1.1  dkYifud la[;k,¡

fdlh ½.kkRed la[;k dk oxZewy ,d dkYifud la[;k dgykrk gS]

tSls 9 1 9− = −  = i3, 7 1 7 7− = − = i

5.1.2 i dh iw.kk±dh; ?kkrsa

i = 1− , i 2 = – 1, i 3 = i 2 i  = – i , i 4 = (i 2)2 = (–1)2 = 1, bR;kfnA

n > 4 osQ fy, ,  in vfHkdfyr djus osQ fy,] ge n dks 4 ls Hkkx nsdj mls n = 4m + r osQ :i esa
fy[krs gSa] tgk¡ m HkkxiQy gS vkSj r 'ks"kiQy gS 0 ≤ r ≤ 4 gSA
     vr%] in = i4m+r = (i4)m . ( i)r = (1)m ( i)r = ir

     mnkgj.kkFkZ] (i)39 = i 4 × 9 + 3  = (i4)9 . (i)3 = i3 = – i

     rFkk (i)–435 = i – (4 × 108 + 3) = (i)– (4 × 108) . (i)– 3

= 4 108 3 4

1 1
.

( ) ( ) ( )
= =

i
i

i i i

(i) ;fn a vkSj b èkukRed okLrfod la[;k,¡ gSa] rks

1 1− × − = − × − = × = −a b a b i a i b ab

(ii) .a b ab=  ;fn a vkSj b èkukRed gSa vFkok buesa ls de ls de ,d ½.kkRed

gks ;k 'kwU; gksA ijarq  a b ab≠ , ;fn a vkSj b nksuksa ½.kkRed gSaA

vè;k; 5

lfEeJ la[;k,¡ vkSj f}?kkr
lehdj.k
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5.1.3 lfEeJ la[;k,¡

1. og la[;k ftls a + ib osQ :i esa fy[kk tk losQ ,d lfEeJ la[;k dgykrh gS] tgk¡

a vkSj b okLrfod la[;k,¡ gSa rFkk i = 1−  gSA

2. ;fn z = a + ib ,d lfEeJ la[;k gS] rks a vkSj b Øe'k% bl lfEeJ la[;k osQ okLro
vkSj dkYifud Hkkx dgykrs gSaA bUgsa Re (z) = a vkSj Im (z) = b fy[kk tkrk gSA

3. lfEeJ la[;kvksa osQ fy, Øe lacaèk ^ls cM+k gS* vkSj ^ls NksVk gS* ifjHkkf"kr ugha gSA
4. ;fn fdlh lfEeJ la[;k dk dkYifud Hkkx 'kwU; gks] rks og ,d 'kq¼r% okLrfod la[;k

dgh tkrh gS rFkk ;fn mldk okLrfod Hkkx 'kwU; gks] rks og 'kq¼r% dkYifud la[;k
dgh tkrh gSA mnkgj.kkFkZ] 2 ,d 'kq¼r% dkYifud la[;k gS] D;ksafd bldk dkYifud Hkkx
'kwU; gS rFkk 3i osQ 'kq¼r% dkYifud la[;k gS] D;ksafd bldk okLrfod Hkkx 'kwU; gSA

5.1.4 lfEeJ la[;kvksa dk chtxf.kr
1. nks lfEeJ la[;k z

1
 = a + ib vkSj z

2
 = c + id cjkcj dgykrh gS]

;fn a = c vkSj b = d

2. eku yhft, fd z
1
 = a + ib vkSj z

2
 = c + id nks lfEeJ la[;k,¡ gSaA

rc z
1
 + z

2
 = (a + c) + i (b + d) gksrk gSA

5.1.5 lfEeJ la[;kvksa dk ;ksx fuEufyf[kr xq.kksa (xq.k/eks±) dks larq"V djrk gS
1. D;ksafd nks lfEeJ la[;kvksa dk ;ksx iqu% ,d lfEeJ la[;k gksrk gS] blfy, lfEeJ

la[;kvksa dk leqPp; ;ksx osQ fy, lao`r gSA
2. lfEeJ la[;kvksa dk ;ksx Øe fofues; gksrk gS] vFkkZr~ z

1
 + z

2
 =  z

2
 + z

1

3. lfEeJ la[;kvksa dk ;ksx lkgp;Z (;k lgpkjh) gksrk gS] vFkkZr~
(z

1
 + z

2
) + z

3
 =  z

1
 + (z

2
 + z

3
)

4. fdlh lfEeJ la[;k  z = x + i y osQ fy, ,d ,slh lfEeJ la[;k 0] vFkkZr~ (0 + 0i) ,slh gksrh
gS fd z + 0 = 0 + z = z gksrk gSA ;g la[;k 0 ;ksx osQ fy, rRled vo;o dgykrh gSA

5. ,d lfEeJ la[;k z = x + iy  osQ fy,] lnSo ,d lfEeJ la[;k – z = – x – iy ,slh gksrh
gS fd z + (– z) = (– z) + z = 0A ;g la[;k –z, z dk ;ksT; izfrykse dgykrh gSA

5.1.6 lfEeJ la[;kvksa dk xq.ku

eku yhft, fd z
1
 = a + ib vkSj z

2
 = c + id, nks lfEeJ la[;k,¡ gSaA

     rc z
1 
. z

2
 = (a + ib) (c + id) = (ac  – bd) + i (ad + bc)

1. D;ksafd nks lfEeJ la[;kvksa dk xq.kuiQy iqu% ,d lfEeJ la[;k gS] blfy, lfEeJ
la[;kvksa dk leqPp; xq.ku osQ fy, lao`r gSA

2. lfEeJ la[;kvksa dk xq.ku Øe fofues; gksrk gS] vFkkZr~  z
1
.z

2
 = z

2
.z

1
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3. lfEeJ la[;kvksa dk xq.ku lgpkjh gksrk gS] vFkkZr~  (z
1
.z

2
) . z

3
 = z

1
 . (z

2
.z

3
)

4. fdlh lfEeJ la[;k z = (x + iy) osQ fy, ,d ,slh lfEeJ la[;k 1] vFkkZr~ (1 + 0i), bl
izdkj fd z . 1 = 1 . z = z gksrk gSA ;g la[;k 1 xq.ku osQ fy, rRled vo;o dgykrh gSA

5. fdlh 'kwU;srj lfEeJ la[;k  z = x + i y osQ fy,] ,d lfEeJ la[;k 
1

z
 gS ftlosQ fy,

1 1
1⋅ = ⋅ =z z

z z
 gksrk gSA 

1

z
] z dk xq.kukRed izfrykse dgykrk gSA vFkkZr~ a + ib dk

xq.kukRed izfrykse 2 2

1 −
=

+ +

a ib

a ib a b
 gSA

6. fdUgha rhu lfEeJ la[;k z
1
, z

2
  vkSj z

3
 osQ fy,]

z
1
 . (z

2
 + z

3
) = z

1
 . z

2
 + z

1
 . z

3

rFkk (z
1
 + z

2
) . z

3
 = z

1
 . z

3
 + z

2
 . z

3

vFkkZr~ lfEeJ la[;kvksa osQ fy, xq.ku] ;ksx ij forfjr (;k cafVr) gSA
5.1.7 eku yhft, fd z

1
 = a + ib vkSj z

2
 = c + id ('kwU;sÙkj)

nks lfEeJ la[;k,¡ gSaA rc]  z
1
 ÷  z

2
 = 

1

2

z

z
= 

+

+

a ib

c id
= 2 2 2 2

( ) ( )+ −
+

+ +

ac bd bc ad
i

c d c d
5.1.8 ,d lfEeJ la[;k dk la;qXeh
eku yhft, fd z = a + ib ,d lfEeJ la[;k gSA rc blosQ dkYifud Hkkx osQ fpUg dks cnyus
ij izkIr la[;k lfEeJ la[;k z dk la;qXeh dgykrh gS rFkk bls z  ls fufnZ"V fd;k tkrk gS] vFkkZr~
z = a – ib

è;ku nhft, fd z dk ;ksT; izfrykse – a – ib gS] tcfd bldk la;qXeh a – ib gSA
gesa Kkr gS%

1. ( )=z z

2. z + z  = 2 Re (z) ,  z – z = 2 i Im(z)

3. z = z , ;fn z 'kq¼r% okLrfod la[;k gSA
4. z + z  = 0 ⇔  z 'kq¼r% dkYifud la[;k gSA
5. z . z = {Re (z)}2 + {Im (z)}2

6.
1 2 1 2 1 2 1 2( ) ( ) –z z z z z z z z+ = + − =vkjS

7.
1 1

1 2 1 2 2
2 2

( )
( . ) ( ). ( ) , ( 0)

( )

z z
z z z z z

z z

 
= = ≠  

vkSj

5.1.9 ,d lfEeJ la[;k dk ekikad ;k fujis{k eku
eku yhft, fd  z = a + ib ,d lfEeJ la[;k gSA rc] blosQ okLrfod Hkkx osQ oxZ vkSj dkYifud
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Hkkx osQ oxZ osQ ;ksx dk èkukRed oxZewy z dk ekikad (fujis{k eku) dgykrk gSA vkSj bls z

ls fufnZ"V fd;k tkrk gS] vFkkZr~ 2 2= +z a b

lfEeJ la[;kvksa osQ ,d leqP;; esa] z
1
 > z

2
 ;k  z

2
 > z

1
 vFkZghu gS_ ijarq

1 2 1 2z z z z> <;k  vFkZiw.kZ gSa_ D;ksafd 1z  vkSj 2z okLrfod la[;k,¡ gSaA

5.1.10 ,d lfEeJ la[;k osQ ekikad osQ xq.k

1. z  = 0  ⇔  z = 0, vFkkZr~ Re (z) = 0 vkSj Im (z) = 0

2. z = z = − z

3. – z   ≤  Re (z) ≤ z  vkSj   – z  ≤ Im (z) ≤ z

4. z z  = 
2

z , 
22 =z z

5.
11

1 2 1 2 2

2 2

. , ( 0)= = ≠
zz

z z z z z
z z

6.
2 2 2

1 2 1 2 1 22Re ( )+ = + +z z z z z z

7.
2 2 2

1 2 1 2 1 22Re ( )− = + −z z z z z z

8. 1 2 1 2+ ≤ +z z z z

9. 1 2 1 2− ≥ −z z z z

10.
2 2 2 22 2

1 2 1 2 1 2( ) ( )− + + = + +az bz bz az a b z z

fo'ks"kr%

2 2 2 2

1 2 1 2 1 22 ( )− + + = +z z z z z z

11. tSlk fd iwoZ esa ppkZ dh tk pqdh gS] ,d lfEeJ la[;k z = a + ib (≠  0) dk xq.kukRed
izfrykse (O;qRØe)

1

z
 = 2 2

−

+

a ib

a b
 = 2

z

z
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5.2  vkx±M ry
fdlh lfEeJ la[;k z = a + ib dks ledksf.kd v{kksa osQ ,d ;qXe osQ lkis{k ,d dkrhZ; (ry)
esa ,d vf}rh; fcanq (a, b)  osQ :i esa fu:fir fd;k tk ldrk gSA lfEeJ la[;k 0 + 0i ewy fcanq
O ( 0, 0) dks fu:fir djrh gSA ,d 'kq¼r% okLrfod la[;k a, vFkkZr~  (a + 0i) dks x-v{k ij fLFkr
fcanq (a, 0) ls fu:fir fd;k tkrk gSA blhfy,] x-v{k dks okLrfod v{k dgrs gSaA ,d 'kq¼r%
dkYifud la[;k ib, vFkkZr~ (0 + ib) dks y-v{k fLFkr fcanq  (0, b) ls fu:fir fd;k tkrk gSA
blhfy,] y-v{k dks dkYifud v{k dgrs gSaA

blh izdkj] ry esa lfEeJ la[;kvksa osQ fcanqvksa }kjk fu:i.k dks vkx±M vkjs[k (Argand)

diagram) dgrs gSaA og ry ftl ij lfEeJ la[;kvksa dks fcanqvksa osQ :i esa fu:fir fd;k tkrk
gSA lfEeJ ry ;k vkx±M ry ;k xkmluh; ry dgykrk gSA
;fn ,d lfEeJ ry esa] nks lfEeJ la[;k z

1
 vkSj z

2 
dks Øe'k% fcanqvksa P vkSj Q ls fu:fir fd;k

tkrk gS] rks 1 2−z z  = PQ

5.2.1 ,d lfEeJ la[;k dk /zqoh; :i
eku yhft, fd P vkx±M ry esa ,d 'kwU;sÙkj lfEeJ la[;k z = a + ib dks fu:fir djus okyk
,d fcanq gSA ;fn OP, x-v{k dh /ukRed fn'kk ls dks.k θ cuk;s rks  z = r (cosθ + isinθ) bl

lfEeJ la[;k dk /qzoh; :i dgykrk gS] tgk¡ r = z = 2 2+a b  gS vkSj  tanθ = 
b

a
 gSA ;gk¡ θ

lfEeJ la[;k z dk dks.kkad (argument ;k amplitude) dgykrk gS rFkk ge bls arg (z) = θ

fy[krs gSaA θ dk og vf}rh; eku] ftlls – π ≤ θ ≤ π gks] eq[; dks.kkad dgykrk gSA
arg (z

1
 . z

2
) = arg (z

1
) + arg (z

2
)

arg 
1

2

 
 
 

z

z
 = arg (z

1
) – arg (z

2
)

5.2.2 ,d f}?kkr lehdj.k dk gy
lehdj.k ax2 + bx  + c = 0 tgk¡ a, b vkSj c la[;k,¡ (okLrfod ;k lfEeJ]  a ≠ 0 gSa] pj x esa
,d O;kid f}?kkr lehdj.k dgykrk gSA pj osQ os eku tks bl lehdj.k dks larq"V djrs gSa] blosQ
ewy dgykrs gSaA

okLrfod xq.kkadksa okyh f}?kkr lehdj.k ax2 + bx + c = 0 osQ nks ewy 
– + D

2

b

a
vkSj

– – D

2

b

a
gksrs gS a] tgk¡ D = b2 – 4ac gksrk gS] tks bl lehdj.k dk fofoDrdj

dgykrk gSA
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A fVIif.k;k¡
1. tc D = 0 gS] rks f}?kkr lehdj.k osQ ewy okLrfod vkSj cjkcj (leku) gksrs gSaA tc

D > 0 gS] rks ewy okLrfod vkSj vleku gksrs gSaA lkFk gh] ;fn a, b, c ∈ Q vkSj D ,d
iw.kZ oxZ gS] rks lehdj.k osQ ewy ifjes; vkSj vleku gksrs gSa rFkk ;fn a, b, c ∈ Q vkSj
D ,d iw.kZ oxZ ugha gS] rks ewy vifjes; gksrs gSa vkSj ,d ;qXe osQ :i esa gksrs gSaA
tc D < 0 rks f}?kkr lehdj.k osQ ewy vokLrfod (lfEeJ) gksrs gSaA

2. ;fn α, β lehdj.k ax2 + bx + c = 0 osQ ewy gSa] rks ewyksa dk ;ksx (α + β) = 
b

a

−
 vkSj

ewyksa dk xq.kuiQy ( α . β) = 
c

a
 gksrk gSA

3. eku yhft, fd fdlh f}?kkr lehdj.k osQ ewyksa dk ;ksx S gS vkSj ewykssa dk xq.kuiQy
P  gS] rks og lehdj.k x2 – Sx + P = 0 gksrk gSA

5.3. gy fd, gq, mnkgj.k
y?kq mÙkjh; iz'u (SA)

mnkgj.k 1 eku Kkr dhft, : (1 + i)6 + (1 – i)3

gy (1 + i)6 = {(1 + i)2}3 = (1 + i2 + 2i)3 = (1 – 1 + 2i)3 = 8 i3 = – 8i

rFkk (1 – i)3 = 1 – i3 – 3i + 3i2 = 1 +  i – 3i – 3 = – 2 – 2i

vr%] (1 + i)6 + (1 – i)3 = – 8i – 2 – 2i = – 2  – 10i

mnkgj.k 2 ;fn 

1

3( )+x iy  = a + ib, tgk¡  y, a, b ∈ R rks n'kkZb, fd

    −
x y

a b
 = – 2 (a2 + b2)

gy 

1

3( )+x iy  =  a + ib

⇒ x + iy = (a + ib)3

vFkkZr~ x + iy = a3 + i3 b3 + 3a2 (ib) + 3a (ib)2

= a3 – ib3 + i3a2b – 3ab2

= a3 – 3ab2  + i  (3a2b –  b3)

⇒ x =  a3  – 3ab2 vkSj y = 3a2b – b3
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vr%]
x

a
 = a2  – 3b2 vkSj  

y

b
=  3a2 – b2

blfy,]
x y

a b
− = a2 – 3b2 – 3a2 + b2  = – 2 a2 – 2b2 = – 2 (a2 + b2)

mnkgj.k 3  lehdj.k z2 = z  dks gy dhft,] tgk¡ z = x + iy gSA

gy    z2 = z     ⇒   x2 –  y2  + i2xy =  x – iy

vr%]   x2 –  y2  =  x       ... (1)      vkSj       2xy = – y       ... (2)

(2) ls] ge  y = 0 ;k x = 
1

2
−  izkIr djrs gSaA

tc y = 0 ] rks (1), ls ge x2 – x = 0 izkIr djrs gSa] ftlls  x = 0 ;k x = 1 izkIr gksrk gSA

tc x = 
1

2
−  rks (1) ls ge y2 = 

1 1

4 2
+     vFkkZr~  y2 = 

3

4
 ftlls  y = 

3

2
± izkIr gksrk gSA

vr% lehdj.k osQ gy 0 + i0, 1 + i0, 
1

2
− + i 

3

2
, 

1 3

2 2
i− −  gSA

mnkgj.k 4  ;fn  
2 1

1

+
+

z

iz
 dk dkYifud Hkkx&2 gS] rks n'kkZb, fd z dks vkx±M ry esa fu:fir

djus okys fcanq dk fcanq iFk ,d ljy js[kk gSA
gy  eku yhft, fd z = x + iy rc]

2 1

1

+

+

z

iz
 =

2( ) 1 (2 1) 2

( ) 1 (1 )

+ + + +
=

+ + − +

x iy x i y

i x iy y ix

=
{(2 1) 2 } {(1 ) }

{(1 ) } {(1 ) }

+ + − −
×

− + − −

x i y y ix

y ix y ix

=

2 2

2 2

(2 1 ) (2 2 2 )

1 2

+ − + − − −

+ − +

x y i y y x x

y y x

bl izdkj]
2 2

2 2

2 1 2 2 2
Im

1 1 2

 + − − −
= + + − + 

z y y x x

iz y y x

ijarq] Im 
2 1

1

 +
 + 

z

iz
=  – 2 (fn;k gS)
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vr%]
2 2

2 2

2 2 2
2

1 2

− − −
=−

+ − +

y y x x

y y x

⇒ 2y – 2y2 – 2x2 – x = – 2 – 2y2 + 4y – 2x2

vFkkZr~ x + 2y – 2 = 0, tks ,d ljy js[kk dk lehdj.k gSA

mnkgj.k 5  ;fn 
22

1 1− = +z z  gS] rks n'kkZb, fd z dkYifud v{k ij fLFkr gSA

gy   eku yhft, fd z = x + iy] rc  | z 2 – 1 | = | z |2
 
+ 1

⇒ 22 2
1 2 1− − + = + +x y i xy x iy

⇒ (x2 – y2 –1)2 + 4x2y2 = (x2 + y2 + 1)2

⇒ 4x2 = 0    vFkkZr~    x = 0

vr%] z, y-v{k] vFkkZr~ dkYifud v{k ij fLFkr gSA

mnkgj.k 6  eku yhft, fd z
1
 vkSj z

2
 nks lfEeJ la[;k,¡ bl izdkj gS fd  

1 2 0+ =z i z gS rFkk

arg (z
1
 z

2
) = π, rc arg (z

1
) Kkr dhft,A

gy  fn;k gS% 1 2 0+ =z i z

⇒ z
1
 = i z

2 
vkSj  z

2
 = – i  z

1

bl izdkj arg (z
1
 z

2
) = arg (z

1
) + arg (–i z

1
) = π

⇒ arg 2
1(– )i z = π

⇒ arg (– i )  + arg 2
1( )z  = π

⇒ arg (– i )  + 2 arg (z
1
) = π

⇒
2

−π
+ 2 arg (z

1
) = π

⇒ arg (z
1
) = 

3

4

π

mnkgj.k 7  eku yhft, fd z
1
 vkSj z

2
 nks lfEeJ la[;k,¡ bl izdkj gSa fd

|z
1
 + x

2
|  = |z

1
| + z

2
| rc n'kkZb, fd arg (z

1
) – arg (z

2
) = 0

gy  eku yhft, fd z
1
 = r

1
 (cosθ

1
 + i sin θ

1
) rFkk z

2
 = r

2
 (cosθ

2
 + i sin θ

2
)

tgk¡ r
1
 = 1z , arg 1( )z = θ

1
, r

2
 = 2z  vkSj arg (z

2
) = θ

2

gesa Kkr gS 1 2+z z
 
= 1 2+z z

=
1 1 1 2 2 2 1 2(cos sin ) (cos sin )r i r i r rθ + θ + θ + θ = +
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= 2 2 2
1 2 1 2 1 2 1 22 cos( ) ( )+ + θ −θ = +r r r r r r  ⇒ cos (θ

1
 – θ

2
 ) =1

⇒ θ
1
 – θ

2
  = 0 vFkkZr~  θ

1
 = θ

2

vFkkZr~
1 2

arg( ) arg( )z z=  ;k 
1 2

arg( ) – arg( ) 0z z =

mnkgj.k 8  ;fn z
1
, z

2
, z

3
 ,slh lfEeJ la[;k,¡ gSa fd 1 2 3

1 2 3

1 1 1
1= = = + + =z z z

z z z
,

rks 1 2 3+ +z z z dk eku Kkr dhft,A

gy  1 2 3 1= = =z z z

⇒ 22 2

1 2 3 1= = =z z z

⇒ 1 1 2 2 3 3 1= = =z z z z z z

⇒
1 2 3

1 2 3

1 1 1
, ,= = =z z z

z z z

fn;k gS fd
1 2 3

1 1 1
1+ + =

z z z

⇒ 1 2 3 1+ + =z z z , vFkkZr~  1 2 3 1+ + =z z z

⇒ 1 2 3 1+ + =z z z

mnkgj.k 9  ;fn ,d lfEeJ la[;k z f=kT;k 3 bdkbZ vkSj osaQnz (– 4, 0) okys ,d o`Ùk osQ vH;arj

;k mldh ifjlhek ij fLFkr gS] rks 1+z  osQ vfèkdre vkSj U;wure eku Kkr dhft,A

gy  z dks fu:fir djus okys fcanq dh o`Ùk osQ osaQnz ls nwjh ( 4 0) 4− − + = +z i z

vc] 1 4 – 3 4 3+ = + ≤ + + −z z z  3 3 6≤ + =

vr%] 1z +  dk vfèkdre eku 6 gSA

D;ksafd fdlh lfEeJ la[;k osQ ekikad dk U;wure eku 'kwU; gksrk gS] blfy,  |z + 1| dk
U;wure eku 0 gSA

mnkgj.k 10  os fcanq fuèkkZfjr dhft,] ftuosQ fy, 3 4< <z

gy%  4< ⇒z  x2 + y2 < 16, tks osaQnz ewyfcanq vkSj f=kT;k 4 bdkbZ okys o`Ùk dk vH;arj gS rFkk

3> ⇒z  x2 + y2 > 9, tks osaQnz ewyfcanq vkSj f=kT;k 3 bdkbZ okys o`r dk cfgHkkZx gSA vr%
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3 < z  < 4 og Hkkx gS tks nks o`Ùk x2 + y2 = 9 vkSj  x2 + y2 = 16 osQ chp esa fLFkr gSA

mnkgj.k 11  2x4 + 5x3 + 7x2 – x + 41 dk eku Kkr dhft,] tc x = – 2 – 3 i

gy  x + 2 = – 3 i  ⇒  x2 + 4x + 7 = 0

vr% 2x4 + 5x3 + 7x2 – x + 41 = (x2 + 4x + 7) (2x2 – 3x + 5) + 6

= 0 × (2x2 – 3x + 5) + 6 = 6

mnkgj.k 12  P dk og eku Kkr dhft, ftlosQ fy, lehdj.k  x2 – Px  + 8 = 0 osQ ewyksa
dk varj 2 gksA

gy  eku yhft, fd  x2 – Px + 8 = 0 osQ ewy α vkSj β gSaA
blfy,] α + β = P vkSj   α . β = 8

vc] α – β = ± 2(  + )  – 4α β αβ

vr%] 2 = 2P 32± −

⇒ P2 – 32 = 4, P2 = 36  vFkkZr~ P = ± 6

mnkgj.k 13  a dk og eku Kkr dhft, ftlosQ fy, lehdj.k  x2 – (a – 2) x – (a + 1) = 0

osQ ewyksa osQ oxks± dk ;ksx U;wure gSA
gy  eku yhft, fd α, β fn, gq, lehdj.k osQ ewy gSaA
vr%] α + β = a – 2 vkSj   αβ = – ( a + 1)

vc] α2 + β2 = (α + β)2 – 2αβ
= (a – 2)2 + 2 (a + 1)

= (a – 1)2 + 5

vr%] α2 + β2 U;wure gksxk] tc (a – 1)2 = 0, vFkkZr~  a = 1

nh?kZ mÙkjh; iz'u (LA)

mnkgj.k 14  ;fn lfEeJ la[;kvksa  z
1
 vkSj z

2 
osQ fy,]

2 2

1 2 1 21− − −z z z z =
2 2

1 2(1 ) (1 )− −k z z rks k dk eku Kkr dhft,A

gy%

LHS =
2 2

1 2 1 21− − −z z z z

= 1 2 1 2 1 2 1 2(1 ) (1 ) ( ) ( )− − − − −z z z z z z z z

= 1 2 1 2 1 2 1 2(1 ) (1 ) ( ) ( )− − − − −z z z z z z z z

= 1 + z
1 1 2 2 1 1 2 2− −z z z z z z z
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=
2 2 2 2

1 2 1 21+ ⋅ − −z z z z

=
2 2

1 2(1 ) (1 )− −z z

RHS = k (1 –  
2 2

1 2) (1 )z z−

vr%] LHS vkSj RHS dks cjkcj djus ij k = 1

mnkgj.k 15  ;fn z
1
 vkSj z

2
 nksuksa z + 2 1z z= − , tgk¡ arg (z

1
 – z

2
) = 

4

π
 dks larq"V djrs  gSa]

rks Im (z
1
 + z

2
) Kkr dhft,A

gy  eku yhft, fd z = x + iy, z
1
 = x

1
 + iy

1
 vkSj z

2
 = x

2
 + iy

2 
gSA

rc] z + z = 2 1−z

⇒ (x + iy) + (x – iy) = 2 1− +x iy

⇒ 2x = 1 + y2 ... (1)

D;ksafd z
1
 vkSj z

2
 nksuksa  (1) dks larq"V djrs gSa] blfy, gesa izkIr gS%
2x

1
 = 1 + y

1
2 vkSj 2x

2 
= 1 + y

2
2

⇒ 2 (x
1
 – x

2
) = (y

1
 + y

2
) (y

1
 – y

2
)

⇒ 2  = (y
1
 + y

2
) 1 2

1 2

 −
 

− 

y y

x x
... (2)

iqu% z
1
 – z

2
 = (x

1
 – x

2
) + i (y

1
 – y

2
)

vr% tan θ = 
1 2

1 2

−

−

y y

x x
, tgk¡ θ = arg (z

1
 – z

2
) gSA

⇒
1 2

1 2

tan
4

−π
=

−

y y

x x 4

π θ=  
D;k safd

vFkkZr~ 1 2

1 2

1
−

=
−

y y

x x

vr%] (2) ls gesa izkIr gksrk gS% 2 = y
1
 + y

2
] vFkkZr~ Im (z

1
 + z

2
) = 2

oLrqfu"B iz'u
mnkgj.k 16  fjDr LFkkuksa dh iwfrZ dhft,%

(i) ‘a’  dk okLrfod eku ftlosQ fy, 3i3 – 2ai2 + (1 – a)i + 5 okLrfod gS 
______

gksxkA
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(ii) ;fn 2z =  vkSj arg (z) = 
4

π
 gS] rks z = 

______ 
 gSA

(iii) arg (z) =  
3

π
 dks larq"V djus okys z dk fcanq iFk 

______ 
 gSA

(iv) 4 –3
( 1)− − n  dk eku 

______ 
 gS] tgk¡ n ∈ N

(v) lfEeJ la[;k 1

1

−

+

i

i
 dk la;qXeh  

______ 
 gSA

(vi) ;fn ,d lfEeJ la[;k rhljs prqFkk±'k esa fLFkr gS] rks mldk la;qXeh 
______ 

 esa fLFkr
gksxkA

(vii) ;fn (2 + i) (2 + 2i) (2 + 3i) ... (2 + ni) = x + iy rks 5.8.13 ... (4 + n2) = 
______

gy
(i) 3i3 – 2ai2 + (1 – a)i  + 5 = –3i + 2a + 5 + (1 – a)i

= 2a + 5 + (– a – 2) i, tks okLrfod gksxk ;fn – a – 2 = 0 vFkkZr~  a = – 2

(ii) z = 
1 1

cos sin 2 2 (1 )
4 4 2 2

π π   + = + = +   
   

z i i i

(iii) eku yhft, fd z = x + iy, rks bldk /zqoh; :i z = r (cos θ + i  sin θ) gS] tgk¡

tan θ=
y

x
 vkSj  θ, arg (z) gSA  

3

π
θ=  fn;k gSA

bl izdkj] tan
3

π
= 

y

x
 3⇒ =y x , tgk¡ x > 0, y > 0 gSA

vr%]  z dk fcanq iFk] ewyfcanq osQ vfrfjDr 3=y x , dk izFke prqFkk±'k esa ,d Hkkx gSA

(iv) ;gk¡] 4 –3 4 3 4 3

3

1
(– 1) ( ) ( ) ( )

( )

− −− = − = − − =
−

n n n
i i i

i

= 3 2

1 1
= = = −

−

i
i

ii i

(v)

2

2

1 1 1 1 2 1 1 2

1 1 1 1 11

− − − + − − −= × = = = −
+ + − +−

i i i i i i
i

i i i i

vr%] 
1

1

−
+

i

i
  dk la;qXeh i gSA

(vi) fdlh lfEeJ la[;k dk la;qXeh x-v{k osQ lkis{k mldk izfrfcac gksrk gSA vr%] ,d la[;k
rhljs prqFkk±'k esa fLFkr gS] rks mldk izfrfcac nwljs prqFkk±'k esa fLFkr gksxkA

(vii) fn;k gS%  (2 + i) (2 + 2 i) (2 + 3i) ... (2 + ni) = x + iy ... (1)
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⇒ ( )(2 ) (2 2 ) (2 3 )... (2 ) ( )+ + + + = + = −i i i ni x iy x iy

vFkkZr~ (2 – i) (2 – 2i) (2 – 3 i) ... (2 – ni) = x – iy ... (2)

 (1) vkSj (2) dk xq.kk djus ij] gesa izkIr gksrk gS% 5.8.13 ... (4 + n2) = x2 + y2

mnkgj.k 17  crkb, fd fuEufyf[kr esa ls dkSu lk dFku lR; gS vkSj dkSu lk vlR; gSA
(i) ,d 'kwU;srj lfEeJ la[;k dks i ls xq.kk djus ij] og mls okekorZ fn'kk esa ,d ledks.k

ij ?kqek nsrk gSA
(ii) lfEeJ la[;k cosθ + i sinθ, θ osQ fdlh eku osQ fy, 'kwU; gks ldrh gSA
(iii) ;fn dksbZ lfEeJ la[;k vius la;qXeh osQ lkFk laikrh gS] rks og la[;k vo'; gh

dkYifud v{k ij fLFkr gksuk pkfg,A

(iv) lfEeJ la[;k,a  z = (1 +i 3 ) (1 + i) (cos θ + i sin θ) dk dks.kkad 
7

12

π
+ θ gSA

(v) lfEeJ la[;k z, ftlosQ fy, 1 1+ < −z z  gS] dks fu:fir djus okys fcanq ,d o`Ùk osQ

vH;arj esa fLFkr gksrs gSaA
(vi) ;fn rhu lfEeJ la[;k,¡ z

1
, z

2
 vkSj z

3
 ,d lekarj Js.kh (A.P) esa gSa rks os lfEeJ ry

esa ,d o`Ùk ij fLFkr gksrs gSaA
(vii) ;fn n ,d /ukRed iw.kk±d gS] rks  in  + (i)n+1 + (i)n+2  +  (i)n+3 dk eku 'kwU; gSA

gy

(i) lR;] eku yhft, fd OP }kjk fu:fir lfEeJ la[;k z = 2 + 3i gSA rc] iz = –3 + 2i

js[kk[kaM OQ ls fu:fir gksxk] tgk¡ OP okekorZ fn'kk esa ,d ledks.k ij ?kweus ij OQ

osQ laikrh gks tkrk gSA
(ii) vlR;] D;ksafd cosθ + isinθ = 0 ⇒ cosθ = 0 vkSj sinθ = 0. ijarq θ dk dksbZ ,slk eku

ugha gS] ftlosQ fy, cosθ vkSj sinθ ,d lkFk 'kwU; gksaxsA
(iii) vlR;] D;ksafd x + iy = x – iy ⇒ y = 0 ⇒ la[;k x-v{k ij fLFkr gSA

(iv) lR;, arg (z) = arg (1 + i 3 ) + arg (1 + i) + arg (cosθ + isinθ)

⇒
7

3 4 12

π π π
+ + θ= + θ

(v) vlR;] D;ksafd 1 1+ + < + −x iy x iy

⇒ (x + 1)2 + y2 < (x – 1)2 + y2

  
ftlls  4x < 0 izkIr gksrk gSA

(vi) vlR;] D;ksafd ;fn  z
1
, z

2
 vkSj z

3
 ,d lekarj Js.kh esa gksa] rks  1 3

2
2

+
=

z z
z ⇒ z

2 
, z

1
 vkSj

z
3
 dk eè; fcanq gSA bldk vFkZ gS fd z

1
, z

2 
vkSj z

3
 lajs[k gSaA
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(vii) lR;] D;ksafd in + (i)n+1 + (i)n+2 + (i)n+3

= in (1 + i +  i2 + i3) = in (1 + i – 1 – i)

= in (0) = 0

mnkgj.k 18 LraHk A vkSj LraHk B osQ dFkuksa dk lgh feyku dhft,%

LraHk  A LraHk  B

(a) 1+i2 + i4 + i6 + ... i20  dk eku gS (i) 'kq¼r% dkYifud lfEeJ la[;k

(b) i–1097 dk eku gS (ii) 'kq¼r% okLrfod lfEeJ la[;k

(c) 1+i dk la;qXeh fdl prqFkkZa'k esa fLFkr gS (iii) f}rh; prqFkk±'k

(d)
1 2

1

+

−

i

i
 fdl prqFkkZa'k esa fLFkr gS (iv) pkSFkk prqFkk±'k

(e) ;fn a, b, c ∈ R vkSj b2 – 4ac  < 0 (v) la;qXeh ;qXeksa esa ?kfVr ugha gks ldrs gSa

rc lehdj.k ax2 + bx + c = 0

osQ ewy vokLrfod ,oa lfEeJ gSa

(f) ;fn a, b, c ∈ R vkSj b2 – 4ac  > 0 (vi) la;qXeh ;qXeksa esa ?kfVr gks ldrs gSa

,oa b2 – 4ac ,d iw.kZ oxZ gS] rks

lehdj.k ax 2 + bx + c = 0 osQ ewy gSa

gy

(a) ⇔     (ii), D;ksafd 1 + i2 + i4 + i6 + ... + i20

= 1 – 1 + 1 – 1 + ... + 1 = 1 (tks 'kq¼r% ,d okLrfod lfEeJ la[;k gS)

(b) ⇔     (i), D;ksafd i–1097 = 1097 4 274 1

1 1

( )
× +=

i i
 =  

4 274 2

1 1

( )

i
i

ii i i
= = = − ] tks

'kq¼r% ,d dkYifud lfEeJ la[;k gSA

(c) ⇔     (iv), 1 + i dk la;qXeh 1 – i gS] tks fcanq (1, –1) ls fu:fir fd;k tkrk gS vkSj ;g pkSFks
prqFkk±'k esa fLFkr gSA

(d) ⇔     (iii),  D;ksafd 
1 2

1 –

i

i

+
 = 

1 2 1 1 3 1 3

1 1 2 2 2

i i i
i

i i

+ + − +
× = = − +

− +
] ftls f}rh; prqFkk±'k

esa fcanq 1 3
,

2 2

 − 
 

 ls fu:fir fd;k tkrk gSA
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(e) ⇔     (vi), ;fn  b2 – 4ac < 0 rks  = D < 0 vFkkZr~ D dk oxZewy ,d dkYifud la[;k

gSA vr% ewy 
2

b
x

a

− ±
=

dkYifud l[a ;k
 gS] vFkkZr~ ewy la;qXeh ;qXeksa esa gSaA

(f) ⇔          (v), lehdj.k x2 – (5 + 2 ) x + 5 2 = 0 ij fopkj dhft,] tgk¡ a = 1,

b = – (5 + 2 ), c = 5 2  Li"Vr% a, b, c ∈  R

vc D = b2 – 4ac = {– (5 + 2 )}2 – 4.1.5 2  = (5 – 2 )2

vr% 
5 2 (5 2)

5, 2
2

x
+ ± −

= =  ftlls la;qXeh ;qXe ugha curk gSA

mnkgj.k 19: 
4 1 4 1

2

+ −−n n
i i

 dk D;k eku gS\

gy%  i, D;ksafd 
4 1 4 1 4 4

2 2

+ − −− −
=

n n n n i
i i i i i i

 = 

2
1

1 2

2 2 2

− − −
= = =

i
ii i

i i

mnkgj.k 20:  og dkSu&lk U;wure èkukRed iw.kk±d n gS] ftlosQ fy, (1 + i)2n = (1 – i)2n \

gy  n = 2, D;ksafd (1 + i)2n = (1 – i)2n  ⇒ 

2
1

1
1

 +
= − 

n
i

i

⇒ (i)2n = 1 tks  n = 2 osQ fy, laHko gS (∴ i4 = 1)

mnkgj.k 21: 3 + 7 i dk O;qRØe D;k gS\

gy%   z dk O;qRØe = 2

z

z

vr%] 3 + 7  i dk O;qRØe = 
3 7 3 7

–
16 16 16

− =i i

mnkgj.k 22:  ;fn z
1
 = 3 + i 3 vkSj z

2
 = 3 + i] rks Kkr dhft, fd 1

2

 
 
 

z

z
 fdl prqFkk±'k

esa fLFkr gSA
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gy%  1

2

z

z
 = 

3 3 3 3 3 3

4 43

   + + −
= +      +    

i
i

i
, tks izFke prqFkk±'k esa fLFkr ,d fcanq ls

fu:fir gksrk gSA

mnkgj.k 23:  
5 12 5 12

5 12 5 12

+ + −

+ − −

i i

i i
 dk la;qXeh D;k gS\

gy% eku yhft, fd

z =
5 12 5 12 5 12 5 12

5 12 5 12 5 12 5 12

+ + − + + −
×

+ − − + + −

i i i i

i i i i

=
5 12 5 12 2 25 144

5 12 5 12

+ + − + +

+ − +

i i

i i

=
3

2i
 = 

3

2−

i
 = 0

3

2
− i

vr%] z dk la;qXeh = 0 + 
3

2
i

mnkgj.k 24:  1 – i osQ dks.kkad dk eq[; eku D;k gS\

gy%  eku yhft, fd 1 – i osQ dks.kkad dk eq[;eku θ gSA

D;ksafd tan θ = – 1 = tan
4 4

π π − ⇒ θ = − 
 

mnkgj.k 25: lfEeJ la[;k (i25)3 dk /zqoh; :i D;k gS\

gy% z = (i25)3 = (i)75  = i4×18+3
 
=

 
(i4)18  (i)3

= i3 = – i = 0 – i

z dk /zqoh; :i = r (cos θ + i sinθ)

= 1 cos sin
2 2

 π π   − + −    
    

i

= cos
2

π
 –  i sin

2

π

mnkgj.k 26 :   z dk fcanq iFk D;k gksxk] ;fn z – 2 – 3i dk dks.kkad  
4

π
gS\

gy% eku yhft, fd z = x + iy rc]   z – 2 – 3i = (x – 2) + i (y – 3)
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eku yhft, fd z – 2 – 3i dk dks.kkad  θ gSA rc] 
3

tan
2

−
θ =

−
y

x

⇒
3

tan
4 2 4

y

x

π − π = θ =  −
D;ksafd

⇒
3

1
2

y

x

−
=

−
 vFkkZr~ x – y + 1 = 0

vr%] z dk fcanq iFk ,d ljy js[kk gSA

mnkgj.k 27  ;fn 1 – i lehdj.k x2 + ax  + b = 0 dk ,d ewy gS] tgk¡ a, b ∈ R, rc  a vkSj b

osQ eku Kkr dhft,A

gy  ewyksa dk ;ksx =
1

−a
= (1 – i) + (1 + i) ⇒ a = – 2.

(D;ksafd vokLrfod lfEeJ ewy la;qXeh ;qXeksa esa ?kfVr gksrs gSa)

ewyksa dk xq.kuiQy = (1 ) (1 )
1

= − +
b

i i  ⇒ b = 2

mnkgj.k 28 ls 33 rd izR;sd osQ fy, fn, gq, pkj fodYiksa esa ls lgh fodYi pqfu, (M.C.Q.):

mnkgj.k 28 1 + i2 + i4 + i6 + ... + i2n gS%
(A) èkukRed (B) ½.kkRed
(C) 0 (D) bldk eku ugha fudkyk tk ldrk

gy  (D)  1 + i2 + i4 + i6 + ... + i2n  =  1 – 1 + 1 – 1 + ... (–1) n

bldk eku rc rd ugha fudkyk tk ldrk] tc rd fd n dk Kku u gksA

mnkgj.k 29 ;fn lfEeJ la[;k z = x + iy izfrcaèk 1 1+ =z  dks larq"V djrh gS]

rks z fLFkr gS%
(A) x-v{k ij
(B) osaQnz (1, 0) vkSj f=kT;k  1 bdkbZ okys ,d o`Ùk ij
(C) osaQnz (–1, 0) vkSj f=kT;k 1 okys o`Ùk ij
(D) y-v{k ij

gy  (C), 1 1+ =z  ⇒ ( 1) 1+ + =x iy

⇒  (x +1)2 + y2 = 1

osaQnz (–1, 0) vkSj f=kT;k 1 bdkbZ okyk ,d o`Ùk gSA
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mnkgj.k 30 lfEeJ la[;kvksa z, – iz vkSj z + iz }kjk lfEeJ ry esa cuk;s x;s f=kHkqt dk {ks=kiQy gSA

(A)
2

z (B)
2

z

(C)

2

2

z
(D) buesa ls dksbZ ugha

gy (C) eku yhft, fd z = x + iy rc] – iz = y – ix

vr% z + iz = (x – y) + i (x + y)

f=kHkqt dk okafNr {ks=kiQy = 
2 21

( )
2

+x y  = 

2

2

z

mnkgj.k 31  lehdj.k 1 1+ − = − +z i z i  fu:fir djrk gS ,d

(A) ljy js[kk (B) òÙk
(C) ijoy; (D) vfrijoy;

gy  (A),  1 1+ − = − +z i z i

⇒ ( 1 ) (1 )− − + = − −z i z i

⇒ PA = PB , tgk¡  A fcanq (–1, 1) dks O;Dr djrk gS]  B fcanq (1, –1) dks O;Dr djrk gS
rFkk P fcanq (x, y) dks O;Dr djrk gSA

⇒ z js[kk[kaM AB osQ yac lef}Hkktd ij fLFkr gS vkSj yac lef}Hkktd ,d ljy js[kk gksrh
gSA

mnkgj.k 32 lehdj.k z2 + 
2

z = 0, z ≠ 0 osQ gyksa dh la[;k gS

(A) 1 (B) 2 (C) 3            (D) vifjfer :i ls vusd

gy  (D), z2 + 
2

z = 0, z ≠  0

⇒ x2 – y2 + i2xy + x2 + y2 = 0

⇒ 2x2 + i2xy = 0  ⇒  2x (x + iy) = 0

⇒ x = 0   ;k   x + iy = 0 (laHko ugha)
blfy,%] x = 0 vkSj z ≠ 0

blh izdkj] y dk dksbZ Hkh okLrfod eku gks ldrk gSA blhfy,] vifjfer :i ls vusd gyA

mnkgj.k 33  sin (1 cos )
5 5

π π
+ −i dk dks.kkad gS

(A)
2

5

π
(B)

5

π
(C)

15

π
(D)

10

π
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gy    (D), ;gk¡ r cos θ = sin 
5

π 
 
 

rFkk  r sin θ = 1 – cos 
5

π

blfy,] tan θ = 

2
2sin1 cos

105

sin 2 sin .cos
5 10 10

π π
−   =

π π π   
   
   

⇒ tan tan
10 10

π π θ = θ=  
vFkkZRk ~

5.4 iz'ukoyh
y?kq mÙkjh; iz'u (SA)

1. ,d èkukRed iw.kk±ad n osQ fy,] (1 – i)n 
1

1
 − 
 

n

i
 dk eku Kkr dhft,A

2.

13
1

1

( )
+

=

+∑ n n

n

i i  dk eku Kkr dhft,] tgk¡ n∈N

3. ;fn 

3 3
1+ 1

1- 1

   −
−   +   

i i

i i
=  x + iy, rks (x, y) Kkr dhft,A

4. ;fn  

2
(1 )

2

+

−

i

i
= x + iy] rks x + y Kkr dhft,A

5. ;fn  

100
1

1

 −
 + 

i

i
= a + ib gS] rks (a, b) Kkr dhft,A

6. ;fn a = cos θ + i  sinθ gS] rks 
1

1

+

−

a

a
 dk eku Kkr dhft,A

7. ;fn (1 + i) z = (1 – i) z  gS] rks n'kkZb, fd z = – i z

8. ;fn z = x + iy] rks n'kkZb, fd z z + 2 (z + z ) + b = 0 tgk¡ b ∈ R] ,d o`Ùk fu:fir
djrk gSA

9. ;fn 
2

1

+
−

z

z
 dk okLrfod Hkkx  4 gS] rks n'kkZb, fd z dks fu:fir djus okys fcanq dk fcanq

iFk lfEeJ ry esa ,d o`Ùk gSA

10. n'kkZb, fd izfrcaèk arg 
1

1

 −
 + 

z

z
= 

4

π
 dks larq"V djus okyh lfEeJ la[;k z ,d o`Ùk ij

fLFkr gSA
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11. lehdj.k z = z + 1 + 2i dks gy dhft,A

nh?kZ mÙkj iz'u (LA)

12. ;fn 1+z = z + 2 (1 + i) gS] rks z Kkr dhft,A

13. ;fn arg (z – 1) = arg (z + 3i) gS] rks x – 1 : y. Kkr dhft,] tgk¡  z = x + iy

14. n'kkZb, fd 
2

3

−

−

z

z
 = 2 ,d o`Ùk fu:fir djrk gSA bldh osaQnz vkSj f=kT;k Kkr dhft,A

15. ;fn  
1

1

−

+

z

z
 ,d 'kq¼r% dkYifud la[;k gS (z ≠  – 1), rks z  dk eku Kkr dhft,A

16. ;fn z
1
 vkSj z

2
 nks ,slh lfEeJ la[;k,¡ gSa rkfd 1 2=z z  vkSj arg (z

1
) + arg (z

2
) = π] rks

n'kkZb, fd z
1
 = 

2− z

17. ;fn  1z = 1 (z
1
 ≠ –1) vkSj  

1
2

1

1

1

−
=

+
z

z
z

] rks n'kkZb, fd  z
2
 dk okLrfod Hkkx 'kwU; gSA

18. ;fn z
1
, z

2
 vkSj  z

3
, z

4
 la;qXeh lfEeJ la[;kvksa osQ nks ;qXe gSa] rc

arg 
1

4

 
 
 

z

z
+ arg 2

3

 
 
 

z

z
 Kkr dhft,A

19. ;fn 1 2=z z  = ... = 1=nz ] rks n'kkZb, fd

1 2 3
1 2 3

1 1 1 1
... ...+ + + + = + + + +n

n

z z z z
z z z z

20. ;fn lfEeJ la[;k z
1 
vkSj z

2 
osQ fy,] arg (z

1
) – arg (z

2
) = 0] rc n'kkZb, fd

1 2 1 2− = −z z z z

21. lehdj.kksa osQ fudk; Re (z2) = 0, 2=z  dks gy dhft,A

22. lehdj.k z + 2  |(z + 1)|  + i = 0 dks larq"V djus okyh lfEeJ la[;k Kkr dhft,A

23. lfEeJ la[;k 
1

cos sin
3 3

−
=

π π
+

i
z

i

 dks /zqoh; :i esa fyf[k,A

24. ;fn z vkSj  w nks lfEeJ la[;k,¡ bl izdkj gSa fd 1=zw vkSj arg (z) – arg (w) = 
2

π
] rks

n'kkZb, fd z w = – i
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oLrqfu"B iz'u

25.  fuEufyf[kr esa fjDr LFkkuksa dh iwfrZ dhft,%

(i) fdUgha nks lfEeJ la[;kvksa z
1
, z

2
 vkSj fdUgha okLrfod la[;kvksa  a, b, osQ fy,]

2 2

1 2 1 2− + +az bz bz az = .....

(ii) 25 9− × −  dk eku ...................gSA

(iii) la[;k 
3

3

(1 )

1

−

−

i

i
............... osQ cjkcj gS

(iv) Js.kh i + i2 + i3 + ... dk 1000 inksa rd dk ;ksx ..........gSA

(v) 1 + i dk xq.kukRed izfrykse .............. gSA
(vi) ;fn z

1
 vkSj z

2
 ,slh lfEeJ la[;k,¡ gSa fd z

1
 + z

2
 ,d okLrfod la[;k gS] rks z

2
 = ....

(vii) arg (z) + arg z  ( 0)z ≠  ............. gSA

(viii) ;fn 4 3+ ≤z  rks 1z +  osQ vfèkdre vkSj U;wure eku ..... ,oa ------- gaSA

(ix) ;fn 
2

2 6

− π
=

+

z

z
 gS] rks z dk fcanq iFk  ............ gSA

(x) ;fn z  = 4 vkSj arg (z) = 
5

6

π
, rks z = ............

26. crkb, fd fuEufyf[kr esa ls dkSu lk dFku lR; gS vkSj dkSu lk dFku vlR; gS

(i) lfEeJ la[;kvksa osQ leqPp; esa Øe lacaèk ifjHkkf"kr gSA
(ii) ,d 'kwU;sÙkj lfEeJ la[;k dk – i ls xq.ku ml lfEeJ la[;k }kjk fu:fir fcanq dk

ewy fcanq osQ ifjr okekorZ fn'kk esa ,d ledks.k ij ?kw.kZu dj nsrk gSA

(iii) fdlh Hkh lfEeJ la[;k z osQ fy,] 1z z+ −  dk de ls de eku 1 gSA

(iv) 1z z i− = −  dks fu:fir djus okyk fcanq iFk (1, 0) vkSj (0, 1) dks feykus okyh

js[kk ij ,d yac js[kk gSA

(v) ;fn z ,d ,slh lfEeJ la[;k gS fd 0z ≠ vkSj Re (z) = 0] rks Im (z2) = 0

(vi) vlfedk 4 2− < −z z  vlfedk  x > 3 ls iznÙk {ks=k dks fu:fir djrh gSA

(vii) eku yhft, fd z
1
 vkSj  z

2
 nks ,slh lfEeJ la[;k,¡ gSa fd 1 2 1 2+ = +z z z z

rc arg (z
1
 – z

2
) = 0
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(viii) 2 ,d lfEeJ la[;k gSA

27. LraHk A vkSj LraHk B osQ dFkuksa dk lgh feyku dhft,%

LraHk A LraHk  B

(a) i + 3  dk /zqoh; :i gS (i) (µ2] 0) vkSj (2] 0) dks feykus okys

js[kk[kaM dk yac lef}Hkktd

(b) –1 + 3−  dk dks.kkad gS (ii) osaQnz (0] µ4) vkSj f=kT;k 3 bdkbZ okys
o`Ùk ij ;k mlosQ ckgj

(c) ;fn 2 2+ = −z z ] rks (iii)
2

3

π

z dk fcanq iFk gS

(d) ;fn 2 2+ = −z i z i ] rks (iv) (0]µ2) vkSj (0] 2) dks feykus okys

z dk fcanqiFk gS js[kk[kaM dk yac lef}Hkktd

(e) 4 3+ ≥z i  ls fu:fir (v) 2 cos sin
6 6

π π 
+ 

 
i

{ks=k gS

(f) 4 3+ ≤z  ls fu:fir {ks=k gS (vi) osaQnz (µ4] 0) vkSj f=kT;k 3 ek=kd okys

o`Ùk ij ;k mlosQ vanj

(g)
1 2

1

+

−

i

i
dk la;qXeh fdl prqFkk±'k esa fLFkr gS (vii) izFke prqFkk±'k

(h) 1 – i dk O;qRØe fdl prqFkk±'k esa fLFkr gS (viii) rhljk prqFkk±'k

28. 2

2

(1 2 )

−

−

i

i
 dk la;qXeh D;k gS\

29. ;fn 1 2=z z  rc D;k z
1
 = z

2 
gksuk vko';d gS\

30. ;fn 

2 2
( 1)

2

+

−

a

a i
= x + iy rks x2 + y2 dk D;k eku gS\

31. z Kkr dhft,] ;fn 4z = vkSj arg (z) = 
5

6

π
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32.
(2 )

(1 )
(3 )

+
+

+

i
i

i
 Kkr dhft,A

33. (1 + i 3 )2  dk eq[; dks.kkad Kkr dhft,A

34. ;fn 
5

1
5

−
=

+
z i

z i
] rks z dgk¡ fLFkr gS\

iz'u 35 ls 50 rd izR;sd esa fn, gq, pkj fodYiksa esa ls lgh fodYi pqfu,  (M.C.Q):

35. fuEufyf[kr esa ls fdlosQ fy,] sinx + i cos 2x vkSj cos x – i sin 2x ijLij la;qXeh gSa

(A) x = nπ (B) x = 
1

2 2

π + 
 
n

(C) x = 0 (D) x dk dksbZ eku ugha

36. α dk og okLrfod eku] ftlosQ fy, O;atd
1 sin

1 2 sin

− α

+ α

i

i
 'kq¼r% okLrfod gS] fuEufyf[kr

esa ls dkSu lk gS%

(A) ( )1
2

π
+n (B) (2n + 1) 

2

π

(C) n π (D) buesa ls dksbZ ugha] tgk¡ n ∈N

37. ;fn z = x + iy rhljs prqFkk±'k esa fLFkr gS] rks  
z

z
 Hkh rhljs prqFkk±'k esa fLFkr gksxk] ;fn

(A) x > y > 0 (B) x < y < 0

(C) y < x < 0 (D) y > x > 0

38. (z + 3) ( z + 3) dk eku fuEufyf[kr esa ls fdlosQ lerqY; gS

(A)
2

3+z (B) 3−z

(C) z2 + 3 (D) buesa ls dksbZ ugha

39. ;fn 
1

1

 +
 − 

x
i

i
 = 1] rks

(A) x = 2n+1 (B) x = 4n

(C) x = 2n (D) x = 4n + 1,  tgk¡  n ∈N

40. x dk ,d okLrfod eku lehdj.k 
3 4

3 4

 −
= α − β + 

ix
i

ix
( , )α β∈R dks larq"V djrk gS]
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;fn  α2 + β2 =

(A) 1 (B) – 1 (C) 2 (D) – 2

41. fdUgha nks lfEeJ la[;kvksa z
1
 rFkk z

2
 osQ fy,] fuEufyf[kr esa ls dkSu lgh gS\

(A) 1 2 1 2=z z z z (B) arg (z
1
z

2
) = arg (z

1
). arg (z

2
)

(C) 1 2 1 2+ = +z z z z (D) 1 2 1 2+ ≥ −z z z z

42. ;fn lfEeJ la[;k 2 – i ls fu:fir fcanq dks ewyfcanq osQ izfr nf{k.kkorZ fn'kk esa ,d dks.k

2

π
 ij ?kqek;k tk,] rks ml fcanq dh u;h fLFkfr gksxh

(A) 1 + 2i (B) –1 – 2i (C) 2 + i (D) –1 + 2 i

43. eku yhft, fd x, y ∈ R, rks x + iy ,d vokLrfod lfEeJ la[;k gS] ;fn

(A) x = 0 (B) y = 0 (C) x ≠ 0 (D) y ≠ 0

44. ;fn a + ib = c + id] rks
(A) a2 + c2 = 0 (B) b2 + c2 = 0

(C) b2 + d2 = 0 (D) a2 + b2 = c2 + d2

45. izfrcaèk 
i z

i z

+
−

dks larq"V djus okyh lfEeJ la[;k fLFkr gksxh%

(A) òÙk x2 + y2 = 1 ij (B) x-v{k ij

(C) y-v{k ij (D) js[kk x + y = 1 ij

46. ;fn z ,d lfEeJ la[;k gS] rks

(A)
22 >z z (B)

22 =z z

(C)
22 <z z (D)

22 ≥z z

47. 1 2 1 2+ = +z z z z  laHko gS] ;fn

(A) z
2
 = 

1
z (B) z

2
 = 

1

1

z

(C) arg (z
1
) = arg (z

2
) (D) 1 2=z z
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48. θ dk og okLrfod eku] ftlosQ fy,
1 cos

1 2 cos

i

i

+ θ
− θ

 ,d okLrfod la[;k gS] fuEufyf[kr

esa ls dkSu lk gS%

(A)
4

π
π +n (B) ( 1)

4

π
π + − n

n

(C) 2
2

π
π±n (D) buesa ls dksbZ ugha

49. tc x < 0 rks arg (x) dk eku gS

(A) 0 (B)
π

2

(C) π (D) buesa ls dksbZ ugha

50. ;fn  f (z) = 
2

7

1

−

−

z

z
 tgk¡  z = 1 + 2i,  rks ( )f z  gS

(A)
2

z
(B) z

(C) 2 z (D) buesa ls dksbZ ughaA


