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RwUj msL¨v 

(Complex Numbers) 
 

f‚wgKv 

MYbv c×wZi D™¢veb gvbeRvwZi Ab¨Zg K…wZZ¡| Avgv‡`I PZzw ©̀‡K †h me wewfbœ e¯‘ Avgiv †`L‡Z cvB Zv‡`I cwigvY 

wbiƒcY Kivi Rb¨ AwZ cÖvPxbKv‡j †h cÖZxK mg~‡ni D™¢e nq †m¸‡jv‡K ¯̂vfvweK msL¨v ejv nq| ¯v̂fvweK msL¨v D™¢ve‡bi 

ci abvZ¥K I FYvZ¥K msL¨v QvovI cÖK…wZ ‡f‡` msL¨v‡K AviI A‡bK cÖKv‡ii †kªYx web¨vm Kiv n‡q‡Q| wLªóxq lô`k 

kZvwãi gvSvgvwS wØNvZ mgxKi‡Yi mgvavb wn‡m‡e MwY‡Z RwUj msL¨vi Avwef©ve N‡U| eZ©gvb BDwb‡U RwUj msL¨v wb‡q 

Av‡jvPbv Kiv n‡e| 

 

 

BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb - 

 RwUj msL¨v m¤ú‡K© eY©bv Ki‡Z cvi‡eb,  

 RwUj msL¨vi gWzjvm I AvM©y‡g›U wbY©q Ki‡Z cvi‡eb, 

 RwUj msL¨vi ¸Yvewj eY©bv I cÖ‡qv‡M Ki‡Z cvi‡eb, 

 RwUj msL¨vi eM©g~j wbY©q Ki‡Z cvi‡eb, 

 GK‡Ki Nbg~j m¤ú‡K© eY©bv Ki‡Z Ges mgm¨v mgvav‡b Zv cÖ‡qvM Ki‡Z cvi‡eb| 

 

 

BDwbU mgvwßi mgq 

BDwbU  mgvwßi m‡ev©”P mgq 25 w`b 

 

 

GB BDwb‡Ui cvVmg~n 

 cvV 2.1: RwUj msL¨v I Gi R¨vwgwZK cÖwZiƒc (AviMu wPÎ) 

 cvV 2.2: RwUj msL¨vi ciggvb I bwZ 

 cvV 2.3: AbyewÜ RwUj msL¨v 

 cvV 2.4:RwUj msL¨vi ag© 

 cvV 2.5: RwUj msL¨vi †hvMdj I we‡qvMd‡ji R¨vwgwZK cÖwZiƒc 

 cvV 2.6: RwUj msL¨vi ¸Ydj I fvMd‡ji R¨vwgwZK cÖwZiƒc 

 cvV 2.7: RwUj msL¨vi eM©g~j 

 cvV 2.8:GK‡Ki Nbg~j 

 cvV 2.9: wewea mgm¨v I mgvavb 

 cvV 2.10:e¨envwiK 
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RwUj msL¨v I Gi R¨vwgwZK cÖwZiƒc (AviMu wPÎ) 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 RwUj msL¨v Kx eY©bv Ki‡Z cvi‡eb, 

 AviMu wP‡Îi mvnv‡h¨ RwUj msL¨v e¨vL¨v Ki‡Z cvi‡eb, 

 i Gi NvZ e¨vL¨v Ki‡Z cvi‡eb, 

 msMVK wn‡m‡e i wKfv‡e e¨eüZ nq Zv e¨vL¨v Ki‡Z cvi‡eb| 

 

gyL¨ kã  

RwUj msL¨v, ev¯Íe msL¨v, R¨vwgwZK cÖwZiƒc (AviMu wPÎ), NvZ, msMVK 

 

 

 g~jcvV- 

 

RwUj msL¨vi aviYv: †Kv‡bv abvZ¥K msL¨v‡K eM©g~j Ki‡j abvZ¥K ev FYvZ¥K msL¨v cvIqv hvq|†hgb x2 = + x 
ev – x| wKš‘ FYvZ¥K msL¨vi eM©g~j abvZ¥K ev FYvZ¥K †Kv‡bvwUB bq|  

g‡b Kiæb x2 + 1 = 0 mgxKiYwU mgvavb Ki‡Z n‡e| G‡¶‡Î x2 = – 1, wKš‘ Ggb †Kvb ev¯Íe msL¨v †bB hvi eM© 

FYvZ¥K nq| G ai‡Yi mgxKiY mgvavb Kivi Rb¨ bZyb GK ai‡bi msL¨v cÖeZ©b Kiv n‡q‡Q| G ai‡Yi 

msL¨v‡K RwUj msL¨v ejv nq| RwUj msL¨v‡K cÖZxK i Øviv cÖKvk Kiv nq, †hLv‡b i2 = – 1 A_©vr i = – 1 | GB 

i = – 1  †K RwUj msL¨vi GKK g‡b Kiv nq|  a Ges b ev¯Íe msL¨v n‡j a + ib AvKv‡ii †h †Kvb msL¨v‡K 

RwUj msL¨v ejv nq| 

gšÍe¨: (i) a = b = 0 n‡j 0 + i 0 †K RwUj msL¨v c×wZi (system of complex number) k~b¨ aiv nq Ges G‡K 

k~b¨ Øviv wb‡`©k Kiv nq| 

 (ii) a = 0 wKš‘ b 0 n‡j, ib †K KvíwbK (Purely Imaginary) msL¨v aiv nq| 

 (iii) a 0 wKš‘ b = 0 n‡j RwUj msL¨vwU a + i 0 nq, hv ev Í̄e msL¨v a Gi PvwiwÎK ˆewkó¨ enb K‡i ZvB 

ejv hvq †h, ÒmKj ev Í̄e msL¨vB RwUj msL¨v wKš‘ mKj RwUj msL¨vB ev¯Íe msL¨v bqÓ| 

 (iv) i =  –1n‡j i2 = – 1, i3 = – i, i4 = 1,  i5 = i, i6 = – 1, ..........BZ¨vw`| 

 (v) – a – b abwKš‘ – a – b = – ab; hLba 0, b 0| 

 

RwUj msL¨vi R¨vwgwZK cÖwZiƒc(AviMu wPÎ) (Geometrical representation of Complex Numbers or 
Argand Diagram) 
†h‡Kv‡bv RwUj msL¨v x + iyGi µg‡Rvo (x,y) †K ¯’vbv¼ R¨vwgwZi b¨vq we›`y we‡ePbv K‡i wØgvwÎK mgZ‡j 

†`Lv‡bv hvq| me©cÖ_g MwYZwe` ievU© AviMu 1806 wLªóv‡ã RwUj msL¨v‡K wP‡Îi gva¨‡g cÖKvk K‡ib| Zuvi bvg 

Abymv‡i RwUj msL¨vi mgZ‡j ¯’vc‡bi wPÎ‡K AviMu wPÎ(Argand diagram) ejv nq|  

AviMu wP‡Îi mvnv‡h¨ RwUj msL¨vi R¨vwgwZK e¨vL¨v Kiv hvq| mgZ‡j †h we›`yi ¯’vbvsK (x, y) †mB we›`y‡KBx + iy 

RwUj msL¨vwUi R¨vwgwZK cÖwZiƒc aiv nq Ges mgZj¯’ we›`y¸‡jv RwUj msL¨v wn‡m‡e we‡ePbv Ki‡j mgZjwU‡K 

Argand diagram ejv nq| aiæbX'OXGesYOY' `yBwU ci¯úi‡Q`x j¤ ̂ †iLv hv‡`i‡K Avgiv R¨vwgwZ‡Z 

AvqZ¯’vbvsK c×wZ‡Z X A¶ Ges Y A¶ ewj| AviMu wP‡Î GB `yBwU A¶‡K h_vµ‡g ev¯Íe A¶ I KvíwbK A¶ 

e‡j wPwýZ K‡i _vwK| z = x + iy ev, (x, y) RwUj msL¨v‡K R¨vwgwZKfv‡e AviMu wP‡Î †`Lv‡Z n‡j ev¯Íe A¶ 

eivei x Ges KvíwbK A¶ eivei y cwigvwcZ nq Ges AviMu wP‡Î z = x + iymsL¨vwU‡K we›`y AvKv‡i †`Lv‡bv n‡q 

_v‡K| AviMu wPÎ‡K A‡bK mgq Gaussian planeev RwUj mgZj (Complex plane) ejv n‡q _v‡K Ges G 

cvV 2.1 
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mgZ‡ji Dci we›`y mKj RwUj msL¨v| GLv‡b g~j we›`y 0 + i0 ev (0,0), x + i 0 msL¨vwU ev¯Íe A‡¶i Dci Ges 0 
+ iy msL¨vwU KvíwbK A‡¶i Dci Ae¯’vb K‡i| 

z1 = x1 + iy1Gesz2 = x2 + iy2 n‡j we› ỳØ‡qi g‡a¨ `~iZ¡, z1 –  z2 = (x1 – x2)2 + (y1 – y2)2 
 

cv‡ki wP‡Î O, A, B, C, D, E, Fwe› ỳ̧ ‡jvi ¯’vbvsK h_vµ‡g (0, 0), 
(2, 0), (0, 3), (1, 2) (– 3, 3), (– 1, – 3) Ges (2, –2)| G‡`i 

h_vµ‡g 0 +0i, 2 + 0i, 0 + 3i, 1 + 2i, –3 + 3i, –1 – 3i Ges 2 – 2i 
RwUj msL¨vi R¨vwgwZK cÖwZiƒc| 

 

 

 

i Gi NvZ (power ofi); msNUK wn‡m‡e (iis as operator) 
i2= – 1, i3 =i2.i = –1.i = – i, 
i4= (i2)2 = (– 1)2 = 1, i5 = i4.i =1.i = iBZ¨vw` 

x abvZ¥K c~Y© msL¨v n‡j, i4x =(i4)x = 1x = 1, i4x + 1 = i4xi = 1. i = i 
i4x + 2 = i4x.i2 = 1.(–1) = – 1, i4x + 3 =i4x.i3 = 1.i2.i = (– 1).i = – i 
myZivs x h_vµ‡g 4k, 4k + 1, 4k + 2, 4k + 3 AvKv‡ii msL¨v n‡j ix

 Gi gvb h_vµ‡g1, i, – 1, – in‡e| 

Avevi, i.(–i) = – i2 = – (– 1) = 1 weavq i–1 = 
ii
i

i .
1
 = 

i
i2  = 

i
– 1  = – i,  

i–2 = 2

1
i

 = 
1

– 1  = – 1, i–3 = 3

1
i

 = 4i
i

 = 
i

(i2)2  = 
i

(–1)2  = i 

i– 4 = 
1
i4  = 

i
(i2)2  = 

i
(–1)2  = 

1
1  = 1 

myZivs i Gi NvZ FYvZ¥K c~Y©msL¨v n‡jI Zvi gvb  1 ev i n‡e| 

 

z = x + iy Gi cÖwZiƒcx we›`y P Gesiz= ix + i2y = – y +ixGi cÖwZiƒcx we›`y 

Q n‡j OP Ges OQ †iLvskØq ci¯úi j¤ ̂n‡e (hLb z 0)| 
z Gi ev¯Íe A_ev KvíwbK Ask k~b¨ n‡j P Gi Ae¯’vb n‡e  h_vµ‡g 

KvíwbK A_ev ev¯Íe A‡¶i Dci Ges Q Gi Ae¯’vb n‡e h_vµ‡g ev¯Íe 

Ges KvíwbK A‡¶i Dci|OP Gi Xvj n‡e 

y
x  Ges OQ Gi Xvj n‡e 

– y
x  | 

msNUK wn‡m‡e i- †K Nwoi KvUvi wecixZ w`‡K GK mg‡Kv‡Y NyY©b wn‡m‡e 

we‡ePbv Kiv hvh| 

 

P 
(x

, y
) 

O 

Y 

Y 

X X 

Q
 (–

 y
 , 

x)
 

 
GB msNUK cici cÖ‡qvM K‡i i2, i3

 I i4
 †K Nwoi KvUvi wecixZ w`K †_‡K h_vµ‡g `yB mg‡Kv‡Y, wZb mg‡Kv‡Y 

I Pvi mg‡Kv‡Y N~Y©b wn‡m‡e we‡ePbv Kiv hvq|Bnvi2 = – 1, i3 = – i Ges i4 = 1 Gi mv‡_ msMwZc~Y©| 

 

 

 mvims‡ÿc- 

 RwUj msL¨v‡K cÖZxK i Øviv cÖKvk Kiv nq, †hLv‡b i2 = – 1 A_©vr i = – 1 | GB i = – 1  †K RwUj 

msL¨vi GKK g‡b Kiv nq|  a Ges b ev¯Íe msL¨v n‡j a + ib AvKv‡ii †h †Kvb msL¨v‡K RwUj msL¨v 

ejv nq| 
 mKj ev¯Íe msL¨vB RwUj msL¨v wKš‘ mKj RwUj msL¨vB ev¯Íe msL¨v bq| 
 mgZ‡j †h we›`yi ¯’vbvsK (x, y) †mB we›`y‡KBx + iy RwUj msL¨vwUi R¨vwgwZK cÖwZiƒc aiv nq Ges 

– 1 – 3i 

D 
– 3 + 3i 

O 

E 2 – 2i 
F 

B 
0 + 3i 

A 
2 + 0i 

C  1 + 2i 
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mgZj¯’ we›`y¸‡jv RwUj msL¨v wn‡m‡e we‡ePbv Ki‡j mgZjwU‡K Argand diagram ejv nq|  
 i2 = – 1,     i3 = – i,    i4 =  1,    i5 = iBZ¨vw`| 
 i–1 = – i,   i–2 = – 1,   i–3  = i,   i– 4  = 1| myZivs i Gi NvZ FYvZ¥K c~Y©msL¨v n‡jI Zvi gvb  1 ev i 

n‡e| 
 

 

 cv‡VvËi g~j¨vqb 2.1- 

 

1. A + iB AvKv‡i cÖKvk Kiæb 

(i)
i
i

34
25




,  (ii)
222

23
i

i



, (iii) (2+i) (3+2i) (4+3i) 

2. mij Kiæb:  (i)
i
i

53
23




,  (ii) 
iyx

iyx
iyx
iyx






 22 )()(

 

3.  AviMu wP‡Î RwUj msL¨v¸‡jv‡K ’̄vcb Kiæb: (i) 5+3i,   (ii) –1–i,     (iii) –8+5i    (iv)

32
23

i
i




 

4 . z=4–3in‡j  cÖgvY Kiæb  †h,z2–8z+25=0 

 

 

 

 

RwUj msL¨vi ciggvb I bwZ 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 RwUj msL¨vi ciggvb wK Zv eY©bv Ki‡Z cvi‡eb, 

 RwUj msL¨vi bwZ ev AvM©y‡g›U wbY©q Ki‡Z cvi‡eb, 

 RwUj msL¨vi †cvjvi AvKvi eY©bv Ki‡Z cvi‡eb| 

 

gyL¨ kã  

ciggvb (gWzjvm), bwZ (AvM©y‡g›U), †cvjvi AvKvi 

 

 

 g~jcvV- 

 

RwUj msL¨vi ciggvb (gWyjvm), bwZ (AvM©y‡g›U) I †cvjvi AvKvi 

aiæb RwUj mgZ‡j Aew¯’Z P (x, y) GKwU we›`y, hv‡K z = x + iy RwUj msL¨v 

Øviv m~wPZ Kiv hvq| ¯’vbv¼ R¨vwgwZ  Abymv‡i PGi †cvjvi ¯’vbv¼ (r, ) n‡j 

wPÎ Abymv‡i, OP = rGesXOP =  
x = rcosGesy = rsin 

myZivs r = x2 + y2
Ges = tan– 1y

x 

 

r = x2 + y2
 †K ejv nq z Gi gWyjvm ev ciggvb Ges hv‡Kz m~wPZ Kiv nq Ges  †K ejv nq we¯Ívi 

(Amplitude)ev bwZ ev AvMy©‡g›U (Argument) hv‡K amp zev arg z Øviv m~PxZ Kiv nq| 

cvV 2.2 
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z = x + iy = r (cos + isin) = rei
 †Kz RwUj ivwki †cvjvi AvKvi ejv nq|GLv‡b cos + isin = ei

 Ges 

cos– isin = ei;Euler's Formulabv‡g cwiwPZ| 

gšÍe¨: 1. x Gesy Gi gvb wbw`©ó _vK‡jI wÎ‡KvYwgwZ n‡Z Avgiv Rvwb  Gi AmsL¨ gvb we`¨gvb|wKš‘

    e¨ewa‡Z  Gi gvb Abb¨ (Unique) Ges G gvb‡K arg ev  Gi g~L¨ gvb(Principal value) ejv 

nq Ges  Gi mvaviY gvb‡K arg †jLv nq, hLbarg= arg + 2n; n  †Kv‡bv wKQy D‡jøL bv _vK‡j g~L¨ 

AvM©y‡g›U gvb‡K RwUj msL¨vq AvM©y‡g›U aiv nq|  †K mvaviYZ †iwWqv‡b cÖKvk Kiv nq| 
2. z = 0 A_©vr g~jwe›`yi we›`yi †ejvqr = 0,  = 0| 

3. mvaviYfv‡e AvM©‡g›U = tan-1y
xn‡Z wbY©q fyj n‡Z cv‡i †m Rb¨ –   e¨ewa‡Zcos = 

x
rGessin =

y
r 

m¤úK©Øq n‡Z  wbY©q Ki‡j wbf©yj nq| Avi hw` AvM©y‡g›U= tan1y
xm~Î n‡Z wbY©q Ki‡Z nq, Zvn‡j RwUj 

msL¨vwUi Ae¯’vb wPÎ A¼b K‡i  wbY©q Kiv myweavRbK| 

 

wb‡Pi ZvwjKv n‡Z  Gi Ae ’̄vb wbY©q Kiv hvq: 

(i) x 0, y 0 n‡j 0 

2 (ii) x 0, y 0 n‡j –  


2 0 

(iii) x 0, y 0 n‡j


2 (iv) x 0, y 0 n‡j –   –  


2 

(v) x = 0, y 0 n‡j  = 

2 (vi) x = 0, y 0 n‡j = – 


2 

(vii) x 0, y = 0 n‡j  = 0 (viii) x 0, y = 0 n‡j =  
 

D`vniY:(i) 1+i Gi gyL¨ bwZ ev gyL¨ AvM©y‡g›U = 

4 

(ii) –1+iGi gyL¨ bwZ ev gyL¨ AvM©y‡g›U=
3
4  

(iii) –1–iGi gyL¨ bwZ ev gyL¨ AvM©y‡g›U= – 
3
4  

(iv) 1–iGi g~L¨ bwZ ev gyL¨ AvM©y‡g›U =– 

4 

 

gšÍe¨:1. AbyeÜx bq Ggb `yBwU RwUj msL¨vi †hvMdj, we‡qvMdj, ¸Ydj, fvMdj RwUj msL¨v n‡e| 

2. AbyeÜx Ggb `yBwU RwUj msL¨vi †hvMdj, ¸Ydj ev Í̄e msL¨v n‡e| 

3. †Kv‡bv abvZ¥K c~Y©msL¨v m~PK kw³ (Power) wewkó RwUj msL¨v GKwU RwUj msL¨v| 

4. †h‡Kv‡bv RwUj msL¨vi g~j (Root) GKwU RwUj msL¨v| 

 
D`vniY 1:z =1 + i 3 RwUj msL¨vwUi †¶‡Î (i) gWyjvm, (ii) gyL¨ I mvaviY bwZ (iii) †cvjvi AvKvi wbY©q Kiæb| 

mgvavb : GLv‡bz = 1 + i 3 myZivs 

(i) gWyjvmz = z = 1 + i 3 = 12+( 3)2 = 2  

(ii) z = 1 + i 3RwUj msL¨vwUi Ae¯’vb 1g PZzf©v‡M, myZivs gyL¨ bwZ ev AvM©y‡g›U= tan–1




3

1  = 

3Ges mvaviY 

bwZ ev AvM©y‡g›U= 2n + 

3; n. 

(iii) Avgiv Rvwb, z = x + iy RwUj msL¨vi †cvjviAvKvi, z = r (cos + isin);  †hLv‡b 

r = x2 + y2 , hv RwUj msL¨vi gWyjvm, 1 + i 3Gi gWyjvm= 2Ges Gi †h gvb x = rcosGes y = 
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rsinwKsev †¶Î we‡kl  = tan–1y
x †K wm× K‡i †mB gvb gyL¨ bwZ| Zvn‡j  = 


3 

 1 + i 3Gi †cvjvi AvKvi = 2 (cos

3 + isin


3). 

 

D`vniY 2: 3 + i †K †cvjvi AvKv‡i (polar form) cÖKvk Kiæb| 

mvgvavb:aiæb, 3 + i = r (cos + isin) GLb Dfq c¶ n‡Z ev¯Íe I KvíwbK As‡ki mgZv weavb K‡i cvB, 
 3 = rcos ----------- (i)Ges       1 = rsin----------- (ii) 
myZivs (i) I (ii) †K eM© K‡i †hvM K‡i cvB, 3 + 1 = r2cos2 + r2sin24 = r2 (cos2  + sin2 ),  
r2 = 4  r = 2 
(ii) †K(i)bs Øvi fvM K‡i cvB, 

 o30tan
3

1
cos
sin


 = 30 = 


6 

myZivs wb‡Y©q †cvjvi AvKviwU = 2 (cos

6 + isin


6) 

 

D`vniY3:z= 2+2 3 i RwUj msL¨vwUi gWyjvm I bwZ wbY©q Kiæb Ges msL¨vwU‡K †cvjvi AvKv‡i cÖKvk Kiæb| 

mgvavb: RwUj msL¨vwUz = 2+2 3 i 
 gWyjvm, |z| = 22 + (2 3 )2  = 4 + 12  = 4 

bwZ = tan–1




2 3

2   = tan–1( )3   

  = tan–1tan




3   = /3 

z= 2 + 2 3 i Gi †cvjvi AvKvi n‡e, 4 



cos 


3 + isin 


3   

 

z (2, 2 3  

O 2 

4 2 3  

 
 

 

 mvims‡ÿc- 

 RwUj mgZ‡j Aew¯’Z P (x, y)GKwU we›`y, hv‡K z = x + iy RwUj msL¨v Øviv m~wPZ Kiv n‡j r = x2 + y2
 

†K ejv nq z Gi gWyjvm ev ciggvb Ges hv‡Kz m~wPZ Kiv nq Ges  †K ejv nq we¯Ívi 

(Amplitude)ev bwZ ev AvMy©‡g›U (Argument) hv‡K amp zevarg z Øviv m~PxZ Kiv nq| 
 z = x + iy = r (cos + i sin) = rei

†KzRwUj ivwki †cvjvi AvKvi ejv nq| 
 

 

 cv‡VvËi g~j¨vqb 2.2- 

 
1. wb‡PiRwUj msL¨vigWyjvm I AvM©y‡g›U wbY©qKiæb: 

(i) 5+2i,  (ii) –7+8i,  (iii) 1+i 3 , (iv) – 7– 6i 

2. 
i
i
32

5



RwUj msL¨vi gWyjvm I AvM©y‡g›U wbY©qKiæb| 

3. wb‡Pi RwUj msL¨v¸‡jv‡K †cvjvi AvKv‡i cÖKvk Kiæb: 
(i) 31 i , (ii) 3–i5, (iii) –2–2i 

4. 
iba
iba




RwUj msL¨vwU‡K A+iBAvKv‡i cÖKvk Kiæb Ges †`Lvb †h, 1



iba
iba
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5. z1 , z2 RwUj msL¨v n‡j cÖgvY Kiæb, 

 2
2

2
1

2
21

2
21 2 zzzzzz   

 
 

 
 

 

 

AbyewÜ RwUj msL¨v 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 AbyewÜ RwUj msL¨v wK Zv e¨vL¨v Ki‡Z cvi‡eb| 

 

gyL¨ kã  

AbyewÜ 

 

 

 g~jcvV- 

 

AbyewÜ RwUj msL¨v(Conjugate Complex Number) 
a + ib Ges a – ib RwUj msL¨v `ywU‡K AbyewÜ RwUj msL¨v e‡j| G‡`i GKwU‡K AciwUi AbyewÜ RwUj msL¨v 

ejv nq| a + ib †K z Øviv cÖKvk Ki‡j a – ib †K 

–z  Øviv cÖKvk Kiv nq| Avevi 

–z Gi AbyewÜ RwUj msL¨v z 

wb‡RB| KviY

–z = a – ib, z = a–  (– ib) = a + ib = z 
myZivs `ywU AbyewÜ RwUj msL¨vi cv_©K¨ †Kej msL¨v `ywUi KvíwbK 

As‡ki wP‡ý A_©vr GKwUi KvíwbK Ask AciwUi KvíwbK As‡ki 

†hŠwMK wecwiZK| 

wP‡Î z Ges 

–z Gi R¨vwgwZK cÖwZiƒc †`Lv‡bv n‡jv : 

–z Gi cÖwZiƒcx we›`y ev¯Íe A‡¶i cÖw¶‡Z 

z Gi cÖwZiƒcx we›`y A (a, b) Gi cÖwZdwjZ we› ỳ 

–
A (a, – b) 

 

 

D`vniY 1:z GKwU RwUj msL¨v n‡j cÖgvY Kiæb †h, zzzz   

mgvavb: aiæb iyxz  | Zvn‡j iyxziyxz  ,  Ges iyxz   

GLb, 

22 yxz   

    2222 yxyxz   

  2222 yxyxz   

    2222 yxyxz   

myZivs, zzzz   

 

cvV 2.3 

 

A (a, b) 

–
A  (a, – b) 

O  
 

Y 

Y 

X X 
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 mvims‡ÿc- 

 a + ibGes a – ibRwUj msL¨v `ywU‡K AbyewÜ RwUj msL¨v e‡j| G‡`i GKwU‡K AciwUi AbyewÜ RwUj 

msL¨v ejv nq|  
 a + ib†K z Øviv cÖKvk Ki‡j a – ib†K 

–z  Øviv cÖKvk Kiv nq|  
 

–z Gi AbyewÜ RwUj msL¨v z wb‡RB,  KviY 

–z = a – ib,     z = a–  (– ib) = a + ib = z 
 

 

 cv‡VvËi g~j¨vqb 2.3- 

 

1. hw` z=3+5inq, Z‡e cÖgvY Kiæb, z =z 

2. hw`znq, Z‡e cÖgvY Kiæb, z+–z =2Re(z) 

3. z GKwU RwUj msL¨v n‡j cÖgvY Kiæb †h, zzzzzz 
2222  

 
 
 
 
 
 

RwUj msL¨vi ag© 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 RwUj msL¨vi ag© eY©bv Ki‡Z cvi‡eb, 

 RwUj msL¨vi ciggv‡bi ag© eY©bv Ki‡Z cvi‡eb| 

 

gyL¨ kã  

ag©, ciggvb 

 

 

 g~jcvV- 

 
RwUj msL¨vi ag© (Characteristics of Complex Numbers) 
(i)†Kv‡bv RwUj msL¨vx + iy = 0 n‡e, hw` x = 0 Gesy = 0 nq| 

cÖgvY:x + iy = 0 †hLv‡bx, yx = – iyev,x2= – y2
ev,x2 + y2 = 0 

†h‡nZz Ak~b¨ `yBwU msL¨vi e‡M©i mgwó KLbB k~b¨ nq bv; myZivs msL¨v `yBwU c„_Kfv‡e wb‡RivB k~b¨|A_©vr,x = 
0 Gesy = 0 

 

(ii)`yBwU RwUj msL¨v x1+iy1Ix2+iy2 mgvb n‡e hw` Ges †Kej hw` x1= x2  Ges y1=y2 nq| 

cÖgvY:aiæb, x1 + iy1 = x2+iy2ev, x1 – x2 = iy2 – iy1 ev, (x1 – x2)2= i2 (y2– y1)2
  

ev, (x1 – x2)2= – (y2 – y1)2
ev, (x1 – x2)2+  (y2 – y1)2= 0; 

GwU m¤¢e hLb x1 – x2 = 0  Ges y2 – y1 = 0 nq|  

A_©vr x1 = x2Ges y1 = y2 n‡j x1 + iy1 Ges x2 + iy2 RwUj msL¨vØq mgvb n‡e| 

 

cvV 2.4 
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(iii)†Kv‡bv RwUj msL¨vi AbyeÜxi AbyeÜx H RwUj msL¨vwUB A_©vr 

z  = z 

cÖgvY:aiæb,  z = x + iy Zvn‡j 

–z  = x –  iy ev, z  = x – iy  = x + iy z  = z 
 

(iv)†h‡Kv‡bv RwUj msL¨v Ges Zvi AbyeÜx RwUj msL¨vi mgwó I ¸Ydj DfqB ev¯Íe msL¨v| 

cÖgvY: g‡b Kiæbz = x + iy; GLv‡bx, y; myZivs z Gi AbyeÜx RwUj 

–z  = x – iy 

GLb  z + –z  = (x + iy) + (x –  iy) = 2x, hv ev Í̄e msL¨v; 

Ges z–z  = (x + iy) (x –  iy) = x2 –  i2y2 = x2 + y2, hv ev Í̄e msL¨v| 

 

(v)†h‡Kv‡bv `yBwU AbyeÜx RwUj msL¨vi we‡qvMdj GKwU KvíwbK msL¨v Ges fvMdj GKwU RwUj msL¨v| 

cÖgvY: g‡b Kiæb, z = x + iyGKwU RwUj msL¨v Zvn‡j zGi AbyeÜx RwUj

–z = x – iy 

z –  –z  = (x + iy) –  (x –  iy) = 2iy, hv KvíwbK msL¨v 

Ges 

z
z  = 

x + iy
 x – iy = 

(x + iy)2

x2 + y2  = 
x2 – y2

x2 + y2 + i
2xy

x2 + y2, hv RwUj msL¨v 

(vi)AbyeÜx bq Giƒc ỳBwU RwUj msL¨vi †hvMdj, we‡qvMdj, ¸Ydj Ges fvMdj cÖwZwUB GK GKwU RwUj msL¨v| 

cÖgvY: g‡b Kiæb,z1 = x1 + iy1Gesz2 = x2 + iy2 Zvn‡j, 

†hvMdj :z1+z2 = x1 + iy1 + x2 + iy2 = (x1 + x2) + i(y1 + y2),  hv GKwU RwUj msL¨v| 

we‡qvMdj :z1–z2 = (x1 + iy1)– (x2 + iy2) =  (x1 – x2) + i(y1 – y2),  hv GKwU RwUj msL¨v| 

¸Ydj :z1z2 = (x1 + iy1) (x2 + iy2) = (x1x2 – y1y2) + i (x1y2 + x2y1), hv GKwU RwUj msL¨v wb‡`©k K‡i| 

fvMdj  :

z1

z2
 =  

x1 + iy1

x2 + iy2
 = 

(x1 + iy1)(x2 – iy2)
(x2 + iy2)(x2 – iy2) = 



x1x2 + y1y2

x2
2+ y2

2  + i



y1x2 – x1y2

x2
2+ y2

2 , hv GKwU RwUj msL¨v wb‡ ©̀k K‡i| 

 

(vii) †h‡Kv‡bv RwUj msL¨vi g~j GKwU RwUj msL¨v| 

cÖgvY: hw` m¤¢e nq g‡b Kiæb, 

n a + ib = p, hLb n, a, p, b  Ges a 0, b 0, 
a + ib = pn------------- (i) 
GLb pn

GKwU ev¯Íe msL¨v| myZivs (i) †_‡K b = 0| wKš‘ Kíbv weiæ×| myZivs RwUj msL¨vi g~j ev Í̄e n‡Z cv‡i bv| 

Avevi, aiæb, 

n a + ib = iq,    a + ib = inqn
   hw` n = 4m nq Zvn‡j msL¨vwU ev¯Íe msL¨v Ges hw` n 4m nq 

Zvn‡j msL¨vwU KvíwbK ivwk bq| 
myZivs cÖ_g †¶‡Î b = 0 Ges wØZxq †¶‡Î a = 0 wKš‘ G `yBwUB Kíbv weiæ×| 

RwUj msL v̈i g~j GKwU weï× KvíwbK msL v̈ n‡Z cv‡i bv| myZivs RwUj msL v̈i †h‡Kv‡bv g~j GKwU RwUj msL¨v n‡e| 

 

(viii) †Kv‡bv RwUj msL¨vi kw³i m~PK abvZ¥K c~Y©msL¨v n‡j kw³wewkó RwUj msL¨vwUI GKwU RwUj msL¨v| 

cÖgvY: g‡bKiæbz = x + iyGKwU RwUj msL¨v; †hLv‡b x, y.   
z2 = (x + iy)2 = (x2 – y2) + i 2xy, hv GKwU RwUj msL¨v| 

z3 = (x + iy)3 = x3 + 3x2(iy) + 3x(iy)2 + (iy)3 = (x3 – 3xy2) + i(3x2y – y3) hv, GKwU RwUj msL¨v| 
GKBfv‡e AMÖmi n‡j zn

 GKwU RwUj msL¨v n‡e| †hLv‡b n †h‡Kv‡bv abvZ¥K c~Y©msL¨v| 

 

(ix)†h‡Kv‡bv RwUj msL¨v I Zvi AbyeÜx RwUj msL¨vi ciggvb ci¯úi mgvb Ges Zv‡`i ¸Ydj †h‡Kv‡bvwUi 

ciggv‡bi e‡M©i mgvb|  

cÖgvY: aiæbz = x + iy–z  = x – iy;  myZivs z= x2 + y2
Ges

–z  = x2 + (–y)2 = x2 + y2 =z 

A_©vr z= –z Ges z–z = z
2

. 
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(x) †h‡Kv‡bv `yBwU RwUj msL¨vi †hvMd‡ji AbyeÜx RwUj, c„_Kfv‡e msL¨v `yBwUi AbyeÜx RwUj msL¨vi 

†hvMd‡ji mgvb| Abyiƒ‡c `yBwU RwUj msL¨vi ¸Yd‡ji AbyeÜx RwUj msL¨v, c„_Kfv‡e H msL¨v `yBwUi AbyeÜx 

RwUj msL¨vi ¸Yd‡ji mgvb, A_©vr z1 + z2 = –z1  + –z2 , Ges z1z2  = –z1 
–z2  

cÖgvY: aiæbz1 = x1 + iy1, z2 = x2 + iy2 Zvn‡j

–z1 = x1 –  iy1Ges

–z2 = x2 –  iy2 
myZivsz1 + z2 = (x1 + x2) +  i (y1 + y2) 

AZGe, z1 + z2 = (x1 + x2) – i (y1 + y2) = (x1 –  iy1) + i(x2 – iy2) = –z1 + –z2  
Avevi,z1z2 =  (x1 + iy1)  (x2 + iy2) = (x1x2 –  y1y2) + i (x2y1 + y2x1)  
myZivs, z1z2  = (x1x2 –  y1y2) –i (x2y1 + y2x1) 

Avevi,

–z1 
–z2  = (x1 – iy1) (x2 – iy2) = (x1x2 –  y1y2) – i (x2y1 +x1y2)         

AZGe, z1z2 = –z1 
–z2  

 

RwUj msL¨vi †hvM, we‡qvM, ¸Y Ges fvM:i2 = – 1 a‡i ev¯Íe msL¨vi exRMwYZxq wbq‡g RwUj msL¨vmg~‡ni g‡a¨ 

wewfbœ wµqv (Operation) N‡U|z1 = a + ibGesz2 = c + idn‡j 

1. †hvM : z1 + z2 = (a + ib) + (c + id) = (a + c) + i (b + d) 
2. we‡qvM : z1 –  z2 = (a + ib) –  (c + id) = (a –  c) + i (b –  d) 
3. ¸Y : z1z2 = (a + ib) (c + id) = (ac –  bd) + i (ad + bc) 

4. fvM : 

z1

z2
 = 

a + ib
c + id = 

(a + ib) (c – id)
 (c + id) (c – id) = 

(ac + bd) + i(bc – ad)
 c2 + d2 ; c + id 0 

 
RwUj msL¨vi ciggv‡bi ag©  

g‡b Kiæbz = a + ib GKwU RwUj msL¨v|ciggv‡bi msÁv n‡Z |z| = a2 + b2  

Avgiv Rvwb, |z| 2 = a2 + b2 = (a + ib) (a – ib) = z–z  
AviMu wP‡Î z Gi cÖwZiƒcx we›`y A n‡j |z| =  a2 + b2 n‡”Q g~j we›`y n‡Z A we› ỳi ~̀iZ¡| 

(i) |z|  0 me©̀ v Ges |z| = 0 z = 0 

(ii)|z1z2| = |z1|. |z2| Ges 

z1

z2
  = 

|z1|
|z2| hw` z2 0 

(iii) |z1 + z2|  |z1| + |z2| 
(iv)  |z1 – z2|  |z1| + |z2| 
cÖgvY:(i) ciggv‡bi msÁvbymv‡i me©̀ v |z|  0 

AwaKš‘ |z|2 = 0x2 + y2 = 0x = 0 Ges y = 0z = 0 

(ii) Avgiv Rvwb, |z|2 = z–z  Ges z1z2   = –z1 
–z2  

 |z1z2|2  =(z1z2) ( z1z2  ) = (z1z2) (
–z1 

–z2 ) = (z1
–z1 ) (z2

–z2 ) 
 |z1z2|2  = |z1|2 |z2|2 
Dfq c‡¶ AFYvZ¥K eM©g~j wb‡q cvB,  |z1z2| = |z1| |z2| 
 

weKí cÖgvY: g‡b Kiæb 

 z1 = a1 + ib1 Ges z2 = a2 + ib2 
      |z1z2|2   = |(a1 + ib1) (a2 + ib2)|2= |a1a2 – b1b2 + i (a1b2 + a2b1)|2= (a1a2 – b1b2)2 + (a1b2 + a2b1)2 
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   = a1
2a2

2 – 2a1a2b1b2 + b1
2b2

2+ a1
2b2

2 + 2a1b2a2b1 + a2
2b1

2 
  = a1

2 (a2
2 + b2

2) + b1
2 (a2

2 + b2
2)= (a1

2 + b1
2) (a2

2 + b2
2) 

 |z1z2|2  = |z1|2 |z2|2 
Dfq c‡¶ AFYvZ¥K eM©g~j wb‡q cvB |z1z2| = |z1| |z2| 

z2 0 n‡j 

z1

z2
 .z2 = z1 

Dc‡ii cÖgvY n‡Z cvB, 2
2

1 .z
z
z = |z1|

z1

z2
 |z2| = |z1| 

Dfq c‡¶ |z2| Øviv fvM K‡i cvB,  

z1

z2
 = 

|z1|
|z2|  

(iii) Avgiv Rvwb, 

z1 + z2
2
 = (z1 + z2) ( z1 + z2 )    [z

2
 = z–z ] 

= (z1 + z2)(
–z1 + –z2 )   [ z1 + z2 = –z1 +

–z2 ] 

=z1
–z1 + z1

–z2 + z2
–z1 +z2

–z2  

= z1
2
 + z2

2
 + 2Re (z1

–z2 )    [z1
–z2  + z2

–z1 = 2Re(z1
–z2 )] 

z1 + z2
2
z1

2
 + z2

2
 + 2 z1

–z2    [Re(z) z] 

= z1
2
 + z2

2
 + 2 z1

–z2    [z1
–z2 = z1

–z2 ] 

= z1
2
 + z2

2
 + 2 z1z2   [

–z2 = z2]    
                       =(z1 + z2)

2
 

z1 + z2z1 + z2 
 

 

wkÿv_x©i 

KvR 

cÖgvY Kiæb †h: 

(a)z1 + z2 + z3z1+z2+z3, (b)z1 + z2 +...+ zn =z1+z2+....+ zn 
 

(iv) Avgiv Rvwb,z1 – z2
2
 = (z1 – z2) ( z1 – z2 )  [z

2
 = z–z ] 

= (z1 – z2) (
–z1 –

–z2 )  [ z1–z2  = –z1 –
–z2 ] 

= z1
–z1  – z1

–z2  – z2
–z1 + z2

–z2 = z1
2
 – (z1

–z2 + z2
–z1 ) + z2

2
 [z

2
 = z–z ] 

= z1
2
– (z1

–z2 + z2 z1 ) + z2
2
  [–z = z] 

= z1
2
 – 2Re(z1

–z2 ) + –z2 
2
  [ – x x2 + y2 – Re(z) z] 

z1 – z2
2
z1

2
 + 2z1

–z2  + z2
2
= z1

2
+ 2z1

–z2 +z2
2
= z1

2
+ 2z1z2+z2

2
 

z1 – z2
2
 (z1 + z2)2 

z1 – z2z1 + z2 
 
 
 

RwUj msL¨vi †hvMdj I we‡qvMd‡ji R¨vwgwZK cÖwZiƒc 

 

cvV 2.5 
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cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 RwUj msL¨vi †hvMdj wP‡Îi mvnv‡h¨ e¨vL¨v Ki‡Z cvi‡eb, 

 RwUj msL¨vi we‡qvMdj wP‡Îi mvnv‡h¨ e¨vL¨v Ki‡Z cvi‡eb| 

 

gyL¨ kã  

†hvMdj, we‡qvMdj, R¨vwgwZK cÖwZiƒc 

 

 

 g~jcvV- 

 

RwUj msL¨vi †hvM: g‡b Kiæb, z1 = x1 + iy1Gesz2 = x2 + iy2 `yBwU RwUj msL¨v| AviMu wP‡Î G‡`i‡K h_vµ‡g A 

Ges B we›`y Øviv wPwýZ Kiv n‡jv|  

GLbOAGesOB†K mwbœwnZevû a‡iOACB mvgvšÍwiK A¼b Kiæb hvi KY© 

OC| AZtci A, B, C we› ỳ n‡ZOX Gi Dci h_vµ‡gAD, BE, CF j¤ ̂

A¼b Kiæb|  

Zvn‡j OF = x1 + x2GesCF = y1 + y2, 
myZivs z1 + z2 = x1 + iy1 + x2 + iy2 = (x1 + x2) + i(y1 + y2) hv wP‡Î C we›`y 

Øviv m~wPZ nq| myZivs R¨vwgwZKfv‡e RwUj msL¨vi †hvM mvgšÍwi‡Ki m~Î 

†g‡b P‡j| 

 

(z2) 

O 

Y 

D E F X 

C 

B 

A (z1) 

 

 

D`vniY 1:z1 = 2 + 3i Ges z2 = 5 + i n‡j z1 + z2 Gi gvb wbY©q Kiæb| 

mgvavb: GLv‡b, z1= 2 + 3i, z2 = 5 + i 
z1 + z2 = (2 + 3i) + (5 + i) = (2 + 5)+ (3 +1)i = 7 + 4i 
 
RwUj msL¨vi we‡qvMdj 

g‡b Kiæbz1 = x1 + iy1 Ges z2 = x2 + iy2 `ywU RwUj msL¨v, AviMu wP‡Î G‡`i‡K P1 (z1) Ges P2 (z2) we›`y Øviv 

wPwýZ Kiv nj| P2 †K Q2 ch©šÍ ewa©Z Kiæb †hb OP2 = OQ2 nq| myZivs Q2 we›`y – z2 = – x2 – iy2 Gi cÖwZiƒc| 

OP1 Ges OQ2 †iLvØq‡K mwbœwnZ evû a‡i OP1Q1Q2 mvgvšÍwiK A¼b Kiæb| 

myZivs Q1 we›`y P1 Ges P2 we›`y Øviv wb‡`©wkZ RwUj msL¨v `ywUi 

we‡qvMdj wb‡`©k Ki‡e, †Kbbv z1– z2 =z1 + (– z2)| 

 

D`vniY2:z1 = 4 + i Ges z2 = 2 + 3i n‡j z1 – z2 Gi gvb wbY©q Kiæb| 

mgvavb:GLv‡b z1 = 4 + i, z2 = 2 + 3i 
z1 – z2 = (4 + i) – (2 + 3i) = (4 – 2) + (1 – 3)i= 2 – 2i 
 
 
 
 

 

 mvims‡ÿc- 

 z1 = x1 + iy1Gesz2 = x2 + iy2 n‡jz1 + z2 = x1 + iy1 + x2 + iy2 = (x1 + x2) + i(y1 + y2) 
 z1 = x1 + iy1Gesz2 = x2 + iy2 n‡jz1–z2 = (x1 + iy1)–(x2 + iy2) = (x1–x2) + i(y1–y2) 

 

  

Q1 

X 

Y 

X 

Y 

O 
P1 (z1) 

P2 (z2) 

(z1 – z2) Q2 (– z2) 
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 cv‡VvËi g~j¨vqb 2.5- 

 

1. wb¤œwjwLZ RwUj msL¨v¸‡jvi †hvMdj I we‡qvMdj wbY©q Kiæb| 
       (i) z1=3+5i,  z2=2+7i(ii) z1=9+4i,   z2=7+5i       (iii) z1=6+11i,   z2= 3 +5i 

 
 
 
 
 

RwUj msL¨vi ¸Ydj I fvMd‡ji R¨vwgwZK cÖwZiƒc 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 RwUj msL¨vi ¸Ydj e¨vL¨v Ki‡Z cvi‡eb, 

 AviMu wP‡Îi mvnv‡h¨ RwUj msL¨vi ¸Y e¨vL¨v Ki‡Z cvi‡eb, 

 RwUj msL¨vi fvMdj e¨vL¨v Ki‡Z cvi‡eb, 

 AviMu wP‡Îi mvnv‡h¨ RwUj msL¨vi fvM e¨vL¨v Ki‡Z cvi‡eb| 

 

gyL¨ kã  

¸Ydj, fvMdj, R¨vwgwZK cÖwZiƒc 

 

 

 g~jcvV- 

 

RwUj msL¨vi ¸Ydj: RwUj ivwkØq‡K h_vµ‡g PGes Qwe›`yØq Øviv m~wPZ Kiæb| GLb aiæbz1 Ges z2 Gi †cvjvi 

AvKvi z1 = r1 (cos1+isin1) I z2 = r2 (cos2 + isin2) Zvn‡jz1 = OP = r1 Gesz2= OQ = r2 

g‡b Kiæb, XOP = 1Ges XOQ = 2 
GLb, XOR Ggb GKwU †KvY A¼b Kiv  n‡jv †hb, XOR = XOP + 
XOQ =  1 + 2|  

GLb ORGgb ˆ`N©̈  †bIqv n‡jv †hb OR = OP.OQ = r1.r2 
GLb z1z2=r1 (cos1 + isin1)  r2(cos2 + isin2) 
 =r1.r2{cos1cos2–sin1sin2)+i(sin1cos2+cos1sin2).  
R †_‡K X A‡ÿi DciRMj¤̂ Uvbv n‡jv hv X A¶‡K M we›`y‡Z †Q` K‡i| 

 

Zvn‡j OM = r1. r2cos(1 + 2) Ges RM = r1.r2sin(1 + 2)  
myZivs R we›`ywU r1.r2 {cos (1 + 2) + isin(1 + 2)} RwUj ivwk Øviv m~wPZ nq A_©vr z1z2†K m~wPZ K‡i| 

GLb r1.r2 = r Ges 1 + 2 =  ai‡j z1z2 = r(cos + isin) 
 

gšÍe¨:(i) `yBwU RwUj ivwki ¸Yd‡ji gWyjvm ivwk `yBwUi gWyjv‡mi ¸Yd‡ji mgvb| A_©vrz1z2=z1. z2 
(ii) `yBwU RwUj ivwki ¸Yd‡ji AvM©y‡g›U ev bwZ ivwk `yBwUi bwZ ev GgwcøPz‡Wi †hvMd‡ji mgvb| 

A_©vr amp (z1z2) = amp (z1) + amp (z2) 
RwUj msL¨vi fvMd‡ji R¨vwgwZKcÖwZiƒc 

g‡b Kiæb AviMu mgZ‡j P, Q we›`yØq h_vµ‡g z1I z2ivwkØq‡K m~wPZ K‡i Ges  
z1 = r1 (cos1 + isin1) I z2 = r2 (cos2 + isin2)  
Zvn‡j z1= OP = r1,z2= OQ = r2 

 

cvV 2.6 
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 
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†hLv‡b, XOP = 1 Ges XOQ = 2 

GLb

z1

z2
 = 

r1(cos1 + isin1)
r2 (cos2 + isin2)

 

=
r1(cos1 + isin1) (cos2 – isin2)
r2 (cos2 + isin2) (cos2 – isin2)

 

= 
r1

r2
 {cos(1 – 2) + isin (1 – 2)} 

GLb, 1 – 2 = XOR,  hLb OR  = 
r1

r2
 : AZ ci x A‡¶i Dci RM j¤̂ A¼b Kiv n‡jv|  

Zvn‡j, OM = 
r1

r2
cos(1 – 2) Ges RM = 

r1

r2
sin(1 – 2) 

AZGe R we›`yBwU

r1

r2
 . {cos(1 – 2) + isin (1 – 2)} †K A_©vr 

z1

z2
 †K m~wPZ K‡i| 

GLb 

r1

r2
 = rGes 1 – 2 =  ai‡j 

z1

z2
 = r(cos +  isin) 

gšÍe¨:(i) `yBwU RwUj ivwki fvMd‡ji gWyjvm ivwk `yBwUi gWyjv‡mi fvMd‡ji mgvb| A_©vr 

z1

z2
 = 
z1
z2

 

(ii)`yBwU RwUj ivwki fvMd‡ji bwZ ev AvM©y‡g›U ivwk `yBwUi bwZi we‡qvMdj| 

A_©vr arg (z1z2) = arg(z1)  –arg(z2) 
 
 
 
 
 
 

RwUj msL¨vi eM©g~j 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 RwUj msL¨vi eM©g~j wbY©‡qi c×wZ eY©bv Ki‡Z cvi‡eb, 

 eM©g~‡ji gva¨‡g mgm¨v mgvav‡bi `¶Zv AR©b Ki‡Z cvi‡eb| 

 

gyL¨ kã  

eM©g~j 

 

 

 g~jcvV- 

 

RwUj msL¨vi eM©g~j wbY©q (Square root of complex number): g‡bKiæba + ib GKwU RwUj msL¨v, Gi eM©g~j 

wbY©q Ki‡Z n‡e| †h‡nZz Avgiv Rvwb †Kv‡bv RwUj msL¨vi eM©g~j GKwU RwUj msL¨v, myZivs g‡bKiæb, a + ib 
= x + iy,  GLv‡ba, b, x, y ev¯Íe ivwk| 

a + ib = x2 – y2 + 2ixy[eM© K‡i]  

Dfq c¶ n‡Z ev Í̄e I KvíwbK As‡ki mgZv weavb K‡i cvB, x2–y2 = a------ (i) Ges 2xy  =b------ (ii)  
Avgiv Rvwb,  (x2 + y2)2 = (x2 – y2)2 + (2xy)2 = a2 + b2  

 x2 + y2 = a2 + b2------------ (iii) (†h‡nZz eM© msL¨vi mgwó KLbB FYvZ¥K nq bv)|  

cvV 2.7 
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GLb (i) I (iii) †hvM K‡i, 2x2 = a2 + b2 + a 




  abax 22

2
1  

cybivq (iii) †_‡K(i) we‡qvM K‡i, 2y2 = a2 + b2 – a 




  abay 22

2
1  

gšÍe¨:2xy = bmgxKiY n‡Z ¯úó eySv hvq †h, b abvZ¥K n‡j x Ges y DfqB GKB wPý wewkó n‡e| 

myZivs b> 0 n‡j x Ges yDfqB nq abvZ¥K n‡e, bv nq FYvZ¥K n‡e| 

AZGe †m‡ÿ‡Î wb‡Y©q eM©g~j a + ib  = ± 











1
2 ( )a2+b2+a

1
2

 
+ i 







1
2 a2+b2 – a

1
2

 
  

cybivq b< 0  n‡j x Ges y wecixZ wPý wewkó n‡e| 

AZGe †m‡ÿ‡Î wb‡Y©q eM©g~j a+ib  = ± 









 

1
2( )a2+b2+a

1
2

 
 – i 







1
2 a2+b2 – a

1
2

 
  

 

D`vniY1:1 + i msL¨vwUi eM©g~j wbY©q Kiæb| 

mgvavb: g‡b Kiæb 1 + i  = a + ib 
ev, 1 + i = (a + ib)2 = a2 – b2 + 2iab 
ev¯Íe Ges Aev¯Íe Ask mgxK…Z K‡i cvB 

 a2 – b2 = 1 Ges 2ab = 1 
GLb (a2 + b2)2 = (a2 – b2)2 + 4a2b2= 12+12= 2ev,a2 + b2 = 2  
 a2 + b2 = 2  
Ges a2 – b2 = 1 
(+) 2a2 = 1 + 2  

ev,a2 = 
1
2 (1 + 2 ) 

a = 
1
2 (1 + 2 )  

Avevi a2 + b2 = 2  
 a – b2 = 1 
(– ) 2b2 = 2 – 1 

ev,b2 = 
1
2 ( 2 – 1) 

b = 
1
2 ( 2 – 1)  

†h‡nZz2ab = 1, myZivs aGes b Gi wPý GKB n‡e 

 wb‡Y©q eM©g~j =    











 12

2
121

2
1 i  

 

D`vniY2: 7 – 30 2  Gi eM©g~j wbY©q Kiæb| 

mgvavb: g‡b Kiæb 2307  = a + ib 

  ev, 2307 i  = a + ib 
  ev, 7 – 30i 2  = (a + ib)2 
  ev, 7 – 30i 2  = a2 – b2 + 2iab 
ev¯Íe Ges Aev¯Íe Ask mgxK…Z K‡i cvB 

 a2 – b2 = 7 ---------------- (i) 
Ges 2ab = – 30 2 ----------------- (ii) 
GLb (a2 + b2)2 = (a2 – b2)2 + 4a2b2= (a2 – b2)2 + (2ab)2= (7)2 + (– 30 2 )2 
  = 49 + 900  2= 49 + 1800= 1849 = (43)2 
 a2 + b2 = 43 ỳBwU eM© ivwki †hvMdj me©̀ vB †hvMdj| 

a2 + b2 = 43 
a2 – b2 = 7 

Avevi,a2 + b2 = 43 
a2 – b2 = 7 
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(+) 2a2 = 50 
a2 = 25 
a =  5 
 

(–) 2b2 = 36 
b2 = 18 
b = 3 2  

†h‡nZz 2ab = – 30 2  
ab = – 15 2 hv FYvZ¥K 

myZivs a Ges b wecixZ wP‡ýi n‡e| 

 wb‡Y©q eM©g~j  (5 – i 3 2 ) 
 

 

 

 

 

 

 

GK‡Ki Nbg~j 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 GK‡Ki Nbg~j Kx ej‡Z cvi‡eb, 

 GK‡Ki Nbg~j wbY©‡qi `¶Zv AR©b Ki‡eb, 

 GK‡Ki Nbg~‡ji ag© e¨vL¨v Ki‡Z cvi‡eb| 

 

gyL¨ kã  

GKK, Nbg~j 

 

 

 g~jcvV- 

 

GK‡Ki Nbg~j (Cube Roots of unity) wbY©q: 

aiæb, 

3 1 = xx3 = 1 x3 –  1 = 0  
 (x –  1) (x2 + x + 1) = 0     x –  1 = 0 A_©vr, x = 1  
Avevi, x2 + x + 1 = 0  

x = 
–1  –3

2  = 
–1 i 3

2   [i = –1] 

myZivs GKK-Gi Nbg~j wZbwU hv, 1, 
–1 + i 3

2  , 
–1 – i 3

2 | G‡`i GKwU ev¯Íe Ges Aci `yBwU RwUj msL¨v| 

hw` 

–1 + i 3
2  = (aiv nq) Z‡e,2 = 

–1 – i 3
2  n‡e| myZivs GK‡Ki Nbg~jÎq nj 1, , 2 

 
GK‡Ki Nbg~‡ji ¸Yvejx(Characteristic of cube roots of unity): 
(i) GKK-Gi RwUj Nbg~j `yBwUi GKwU AciwUi eM© 

Avgiv Rvwb, GKK-Gi RwUj Nbg~j `ywU nj, 

1
2 (– 1 + i 3 ) I 

1
2 (– 1 – i 3 ) 

cvV 2.8 



D”PZi MwYZ 2q cÎ  GBPGmwm †cÖvMÖvg 
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GLb,  
2

31
2
1







  i  = 

1
4 (1 – 2i 3  – 3)= 

– 2 – 2i 3 
4   = 

– 1 – i 3 
2   

Avevi,  
2

31
2
1







  i = 

1
4 (1 + 2i 3  – 3)= 

4
322 i

 = 
2

31 i
 

RwUj g~jØ‡qi †h‡Kv‡bv GKwU‡K   ai‡j AciwU 2
 n‡e| AZGe GK‡Ki wZbwU Nbg~j‡K 1, , 2

 Øviv cÖKvk 

Kiv hvq| 
 

(ii) GKK-Gi RwUj Nbg~jØ‡qi ¸Ydj 1. 

g‡b Kiæb GKK-Gi RwUj Nbg~jØq = 
1
2 (– 1 + i 3 ) Ges 2 = 

1
2  (– 1 –i 3 ) 

.2 = 
1
2 (– 1 + i 3 ) 

1
2  (– 1 –i 3 ) = 

1
4 {(– 1)2 – (i 3 )2}= 

1
4 (1 – i2.3) 

 = 
1
4 {1 – (– 1).3}= 

1
4 (1 + 3) 

3 = 
1
4. 4 = 1 

 

(iii) GKK-Gi RwUj g~jØq GKwU AciwUi Dëv 

GKK-Gi RwUj Nbg~jØq  = 
1
2 (– 1 + i 3 ) Ges 2 = 

1
2 (– 1 –i 3 ) 

  
  

 
    222

13

312
3131

312
31

21










i

i
ii

i
i

 

  
 

    






 31

2
1

4
312

13
312 iii  

Abyiƒcfv‡e, †`Lv‡bv hvq, 2 = 
1
  

 

(iv) GKK-Gi wZbwU Nbg~‡ji mgwó k~b¨| 

GKK-Gi Nbg~jÎq1, , 2 
 †hLv‡b = 

1
2 (–1 + i 3 ),  2 = 

1
2 (–1–i 3 ) 

 1+  + 2 = 1 + 
1
2 (–1 + i 3 ) + 

1
2  (–1 – i 3 )= 1 –

1
2  + 

1
2i 3 –

1
2 –

1
2i 3 = 1 + 

1
2 (–2) = 1 – 1 = 0 

(v)  Gi NvZmg~n  

3 = 1, 4 = 3. = 1. =,       5 = 3.2 = 1.2 = 2, 6 = 3. 3 = 1.1 = 1 BZ¨vw` 
GLb 3n = (3)n = 1, 3n + 1 = 3n. = ,      3n + 2 = 3n. 2 =2 
GLb, 3n, 3n + 1, 3n + 2 G n = 0, 1, 2 a‡i abvZ¥K c~Y© msL¨v cvIqv hv‡e| 

mvaviYfv‡e, n = 1, , 2
 n‡e hw` n †K 3 Øviv fvM Ki‡j h_vµ‡g 0, 1, 2 Aewkó _v‡K| 

 

D`vniY1:i Gi Nbg~j wbY©q Kiæb| 

mgvavb : g‡b Kiæb(i)1/3 = a 
ev, i = a3

ev, a3 = i = – i3 
ev, a3 + i3 = 0 ev, (a + i) (a2 – ia + i2) = 0 
ev, (a + i) (a2 – ia – 1) = 0 
nq, a + i = 0ev, a = – i 
A_ev a2 – ia – 1 = 0 
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 a = 
i (– i)2 – 4. 1. (– 1)

2.1   

a =
i 3

2   

myZivsi Gi Nbg~j mg~n – i, 
1
2 (i + 3 ), 

1
2 (i – 3 ) 

D`vniY 2: GKK-Gi GKwU RwUj Nbg~j  n‡j, cÖgvY Kiæb  

 (1 –  + 2) (1 – 2 + 4) (1 – 4 + 8) (1 – 8 + 6) = 16 
mgvavb : Avgiv Rvwb, GKK-Gi GKwU RwUj Nbg~j  n‡j,3 = 1 Ges 1 +  +2 = 0 
GLb, (1 – + 2) (1 –2 + 4) (1 – 4 + 8) (1 –8 + 16) 
 = (1 +2 – ) (1 – 2 + 3.) (1 – 3. + 6.2) (1 –6.2 +15.) 
 = (1 + 2 – ) (1 –2 +) (1 –  + 2) (1 – 2 +) 
 = { (1 +2 – ) (1 – 2 + )}2 
 = {(1 +  + 2 – 2) (1 +  + 2 – 22)}2 
 = {(0 – 2) (0 – 22)}2= (43)2 = 166 
 = 16 
 
 
 
 
 
 
 

wewea mgm¨v I mgvavb  

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 RwUj msL¨v m¤úwK©Z wewfbœ mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

 

 g~jcvV- 

 

D`vniY1:z1 = 5 + 3iGes z2 = 3 – 2in‡j wbY©q Kiæb 

 (i) z1+ z2  (ii) z1 – z2  (iii) z1z2   (iv) 
z1

z2
 

mgvavb:(i) z1 + z2 = 5 + 3i + 3 – 2i  =  (5 + 3)+ i (3 – 2)   = 8 + i 
(ii) z1– z2= (5 + 3i)– (3 – 2i) = 5 – 3 + 3i + 2i = 2 + 5i 
(iii) z1z2= (5 + 3i)  (3 – 2i) = 5  3 + i(3  3) + 5  (–2) i – 6i2 
 = 15 + 9i – 10i – 6 (–1)   [i2 = –1]  = 21 – i 

(iv) 
z1

z2
= 

5 + 3i
3 – 2i = 

(5 + 3i) (3 + 2i)
(3 – 2i) (3 + 2i)= 

15 + 10i + 9i + 6i2

9 – 4i2  

= 
15 + 19i – 6

9 + 4 = 
9 + 19i

13  = 
9
13 + 

19
13i 

 

D`vniY2:mij Kiæb:(1 + i3) (1 + 
1
i )3 (i4 + 

1
i4)hLb,i = –1 

cvV 2.9 
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mvgvavb: †h‡nZzi3 = i2.i = – i ;
1
i  = 

–i2

i  = – i; i4 = 1 

myZivscÖ̀ Ë ivwk =(1 + i3) (1 + 
1
i )3 (i4 + 

1
i4)= (1 –  i) (1 –  i)3 (1 + 1)  

 = 2 (1 –  i)4 = 2 (1 + i2 –  2i)2= 2(1 –  1 –  2i)2 = 2(– 2i)2= –  8 
 

D`vniY3:3 x + iy = p + iqGes p 0, q 0 n‡j cÖgvY Kiæb †h,

x
p +

y
q = 4 (p2 – q2). 

mgvavb: GLv‡b

3 x + iy = p + iq 

 x + iy= (p + iq)3 [Dfq c¶‡K Z…Zxq Nv‡Z DbœxZ K‡i] 
                =p3 + 3p2iq + 3pi2q2 + i3q3= p3– 3pq2 + i(3p2q – q3) 
Dfq c‡¶i ev¯Íe As‡ki Ges KvíwbK As‡ki mgZv weavb K‡i cvB, x= p3–3pq2

Ges y=3p2q–q3
 

AZGe

x
p +

y
q=p2  – 3q2 + 3p2 – q2 = 4(p2–q2) 

 
D`vniY 4:†`Lvb  †h, ( )–1 + –3 4 + ( )–1 – –3 4 = – 16 

mgvavb: Avgiv Rvwb, GK‡Ki KvíwbK Nbg~jØq  = 
– 1 + –3

2 Ges2 = 
– 1 – –3

2  

myZivs 2 = – 1 + –3Ges 22 = – 1 – –3 
( )–1 + –3 4 + ( )–1 – –3 4 = (2)4 + (22)4 = 24(4 + 8) 
 = 16 (3 . + 6 .2)= 16 ( + 2)       [3 = 6 = 1] 
                                             = 16 (–1)  [1++ 2= 0]  
 = – 16 
D`vniY5: x = p + q, y = p + qGes z = p + 2q n‡j †`Lvb  †h, x3 + y3 + z3 = 3(p3 + q3) 
mgvavb: x3 + y3 + z3= (p + q)3 + (p + q)3 + (p + 2q)3

 

       =(p3+3p2q+3pq2+q3)+(p3+3p2q+3p2q2+3q3)+(p3+3p22q + 3p4q2 + 6q3) 
= 3p3 + 3p2q (1 +  + 2) + 3pq2(1 + 2 + 4) + q3 (1 + 3 + 6) 
= 3p3 + 3q3[†h‡nZz, 1 +  + 2 = 0,1 + 2 + 4 = 1 + 2 +  = 0 Ges 3 = 6 = 1] 
= 3(p3 + q3)  
 

D`vniY 6: a + b + c = 0 n‡j cÖgvY Kiæb †h, 

 (a + b + c2)3+(a + b2 +c)3= (2a –  b –  c)(2b –  c –  a)(2c – a – b) = 27abc 
mgvavb:aiæb,x = a + b + c2

Gesy = a +b2 + c 
evgc¶ = (a + b + c2)3 + (a + b2 + c)3 = x3 + y3= (x + y) (x2 –  xy + y2) 
 = (x + y) {(x2 + ( + 2) xy + 3y2}= (x + y) (x + y) (x + 2y) 
GLbx + y = a + b + c2 + a + b2 + c = 2a + b ( + 2) + c ( + 2)= 2a –  b –  c 
x + y = a + b + c2 + a + b3 + c2 = {a (1 + ) + b(1 + ) + 2c2}= (2c –  a –  b)2 
Ges x + 2y = a + b + c2 + a2 + b4 + c3 = {a(1 + 2) + b( + 4) + c (2 +3)} 
= (2b –  c –  a) 
 (x + y) (x + y) (x + 2y) = (2a –  b –  c) .(2c –  a –  b)2. (2b –  c –  a) 
= (2a –  b –  c) (2b –  c –  a) (2c –  a –  b) = 3a. 3b. 3c= 27abc 
`ªóe¨:1 +  + 2 = 0 Ges 3 = 1 m~Î e¨envi Kiv n‡q‡Q| 

 

D`vniY 7: (a + b + c2)2 + (a + b + c2)2 + (a + b2 + c)2=0 n‡j †`Lvb  †h, a = cev, b = 
1
2 (c + a). 

mgvavb: (a + b + c2)2 + (a + b + c2)2 + (a + b2 + c)2 = 0. 
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ev, a2 (1 + 2 + 2) + b2 (2 + 1 + 4) + c2 (4 + 4 + 1) + 2ab ( +  + 3) 
+ 2bc (3 + 2 + 2) + 2ca (2 + 3 + ) = 0 
ev, a2 (1 + 22) + b2 (2 + 1 + ) + c2(2 + 1) + 2ab (1 + 2) + 2bc (1 + 22)+ 2ca (2 + 1 + ) = 0 
ev, a2(1 + 2 + 2) + b2.0 + c2(1 + + )+ 2ab(1+  + ) + 2bc (1 + 2 + 2) + 2 ca.0 = 0 
ev, a2 (– + 2) + c2 (–2 + ) + 2ab (–2 + ) + 2bc (– + 2) = 0 

ev, (– + 2) (a2 – c2 – 2ab + 2bc) = 0  
ev, a2 – c2 – 2ab + 2bc = 0   [ –  +2 0] 
ev, (a + c) (a – c)  – 2b (a – c) = 0  
ev, (a – c) (a + c  – 2b) = 0     

ev, a = cA_ev, b = 
1
2 (c + a) 

 

D`vniY8:cÖgvY Kiæb  †h, z – 3  = 5 mgxKiYwU AviMu wP‡Î GKwU e„Ë wb‡`©k K‡i| 

mgvavb:aiæbz = x + iymyZivs z – 3  = 5 

ev,x + iy – 3  = 5      ev, (x – 3) + iy = 5 
ev, (x–3)2 + y2 = 5    ev, (x – 3)2+ y2 = 52 
ev, (x – 3)2 + (y–0)2=52 

hv(3, 0) †K› ª̀ Ges 5e¨vmva© wewkó GKwU e„‡Ëi  mgxKiY| 

 

D`vniY 9:(1 + x)n = a0 + a1x + a2x2 + ... ... ... + anxn
n‡j cÖgvY Kiæb †h, 

 (a0 – a2 + a4–...)2 + (a1 – a3 + a5–...  ...)2 = a0 + a1 + a2 + ...  ... + an 
mgvavb: †`Iqv Av‡Q,(1 + x)n= a0 + a1 x + a2x2+...  ...  ... + anxn------------- (1) 
GLb, x = iewm‡q cvB,  (1 + i)n = (a0 – a2 + a4 – ... ...) + i (a1 – a3 + a5 – .........) ------------- (2) 
Avevi x = – iewm‡q cvB,   (1 – i)n = (a0 – a2 + a4 – ....) – i (a1 – a3 + a5 – ......)  ------------ (3) 
(2) Ges (3) ¸Y K‡i cvB, (1 – i2)n = (a0 – a2 + a4 – ............)2 –i2 (a1– a3 + a5  –.........)2 

ev, 2n = (a0 – a2 + a4 – .......)2 + (a1 – a3 + a5 – .......)2------------- (4) 
Avevi (1) bs mgxKi‡Yx = 1 ewm‡q cvB 2n = a0 + a1 + a2 + .................. + an---------------- (5) 
GLb (4) Ges (5) †_‡KcvB (a0 – a2 + a4 – ....)2+(a1 – a3 + a5 – ....)2=a0+ a1+a2+ .... + an. 
 

D`vniY10:– 8 – 6i Gi eM©g~j Kiæb| 
mgvavb: g‡b Kiæb, 8 – 6i  = a + ibev,– 8 – 6i = (a + ib)2 
ev, – 8 – 6i = a2 – b2 + 2iab 
ev¯Íe Ges Aev¯Íe Ask mgxK…Z K‡i cvB 

 a2 – b2 = – 8 -------------- (1) 
 2ab = – 6 -----------------(2) 
GLb (a2 + b2)2 = (a2 – b2)2 + 4a2b2= (– 8)2 + (2ab)2= 64 + (– 6)2= 64 + 36= 100ev,a2 + b2 = 10 
a2 + b2 = 10 
(1)bs n‡Z a2 – b2 = – 8 
 (+) 2a2 = 2 
 a2 = 1 
 a =  1 
 

Avevi, 

 a2 + b2 = 10 
                (1) bs n‡Z a2 – b2 = – 8 
 (–) 2b2 = 18 
b2 = 9 
b =  3 

†h‡nZz ab = – 3 hv FYvZ¥K|myZivs a Ges b ci¯úi wecixZ wPý we‡eP¨ n‡e| 

 wb‡Y©q – 8 – 6i Gi eM©g~j n‡e  (1 – 3i) 
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D`vniY 11:GKK-Gi GKwU KvíwbK Nbg~j  n‡j cÖgvY Kiæb †h, (1 – 2)(1 – 4)(1 – 8)(1 – 10) = 9 
mgvavb: Avgiv Rvwb, GKK-Gi GKwU RwUj Nbg~j  n‡j, 3 = 1 Ges 1 +  +2 = 0 
GLb, (1 – 2) (1 – 4) (1 – 8) (1 – 10)= (1 – 2) (1 – 3.) (1 –6.2) (1 – 9.) 
 = (1 –2) (1 – ) (1 –2) (1 – )= (1 – 2)2 (1 – )2= (1 – 22 + 4) (1 – 2 + 2) 
 = (1 – 22 + ) (1 – 2 + 2)= (1 +  + 2 – 32) (1 +  + 2 – 3) 
 = (0 – 32) (0 – 3)= 93= 9 (cÖgvwYZ) 

D`vniY 12: hw` 

3 a + ib  = x + iy nq, Z‡e cÖgvY Kiæb †h, 

3 a – ib  = x – iy 

mgvavb: †`Iqv Av‡Q,

3 a + ib  = x + iy 
ev, a + ib = (x + iy)3

ev,a + ib = x3 + 3x2.iy + 3x (iy)2 + (iy)3 
ev, a + ib = x3 + 3ix2y – 3xy2 – iy3= (x3 – 3xy2) + i(3x2y– y3) 
ev¯Íe Ges Aev¯Íe Ask mgxK…Z K‡i cvB, 

 x3 – 3xy2 = a Ges3x2y – y3 = b 
GLb a – ib = x3 – 3xy2 – i (3x2y – y3)= x3 – 3ix2y – 3xy2 + iy3 
  = x3 – 3ix2y + 3x (iy)2 – i3y3= (x – iy)3 


3 a – ib  = x–iy(cÖgvwYZ) 

 

 

 cv‡VvËi g~j¨vqb 2.9- 

 

1.  a + ib AvKv‡i cÖKvk Kiæb: 

 (i) (– 1 + –3) (–  1 –  –2) (ii)(1 + i)2 + (1 –  i)2(iii) 
a + ib + 1
a – ib – 1(iv) 



1 + i

1 – i
3

 

2.  cÖgvY Kiæb: 

 (i) 
(1 + i)2 + (1 – i)2

 (1 + i)2 – (1 – i)2 = 0   (ii) 
(1 – i)2 – (1 + i)2

 (1 – i)3 + (1 + i)3 = i(iii) 



1 + i

1 – i
2

 + 



1 – i

1 + i
2

 = –  2 

 (iv) (2 +3i)4+(2–3i)4 = – 238  (v) z1=3 +4iGesz2=2+3in‡j (z1 + z2)  = 21 zz   

3. AviMu wP‡Î RwUj msL¨v¸‡jv‡K ’̄vcb Kiæb Ges AvM©y‡g›U wPwýZ Kiæb: 

 (i) 5+2i (ii) –3+4i (iii) 15 – 8i (iv) 3 +i (v) –1– i (vi)
1 + i
1 – i  (vii) 

8 + i
12 – 5i 

4. gWyjvm I AvM©y‡g›U wbY©q Kiæb: 

 (i)1 + i,     (ii) 3 –  i,      (iii) –  1 –  i,    (iv) 
1

1 + i 3
 

5. †cvjvi AvKv‡i cÖKvk Kiæb: 

 (i) 1 + i 3, (ii) 2 –  3i (iii)1+i (iv) –  2 +  2i 
6. eM©g~j wbY©q Kiæb:(i) 3 + 4i  (ii) 1 + i (iii) x + i 1 – x2 (iv) –8 –6 –1, 
 (v) – 7+24i (vi) 2x + i(x2 –1) (vii) 2+i a2 – 4 (viii) –5+12i(ix) 1+i x4 – 1 

7. gvb wbY©q Kiæb: (i) 3 –1 (ii) 3 i  (iii) i + – i  (iv) 3 –i (v) 6 –64 

(vi) 4 –16  (vii) 4 –81(ix) 4 1  

8. hw`a = 
1
2 (– 1 + i 3) Gesb = 

1
2 (– 1 –  i 3) nq Z‡e †`Lvb  †h, 

 (i) a3 + a– 3 = 2  (ii) a4 + a2b2 + b4 = 0  (iii)a4 + b4 = – 1  (iv) a2 + ab + b2 = 0 
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  (v) 
1

(a – b)2 = 
–1
3  (vi) (1 –  a) (1 –  b) = 3(vii)a5 + a4 + a3 + a2 + a + 1 = 0  (viii)a6 + b– 6 = 2  

9.  GK‡Ki GKwU RwUj Nbg~j n‡j cÖgvY Kiæb †h 
 (i) (a + b) (a + 2b) = a2 –  ab + b2 (ii) (1 –   + 2) (1 +  –  2) = 4 
 (iii) (1 –   + 2)2 + (1 +  –  2)2 = –  4 (iv) (k + k –  2)3 –  (k + k2 –  )3 = 0 
       (v) (x+y)2 +(x+y2)2+(x2+y)2=6xy (vi) (1 –  2) (1 –  4)(1 –  8) (1 –  10) = 9  
(vii) (1 + ) 1 + 2) (1 + 4) (1 + 8)= 1 (viii) (a + b2) (a + b) = a2 –  ab + b2  
 (ix) (1+– 2)(– 1++ 2)(1–   + 2) = – 8  
 (x) ( a + b + c) (a + b + c2) (a + b2 + c) = a3 + b3 + c3 – 3abc 
 (xi) (1 –   + 2) (1 –  2 + 4) (1 –  4 + 8) ......... 2n Drcv`K ch©šÍ = 22n 

 (xii) – 1 – – 1 – – 1 – ..... = ev 2 (xiii) [– 2 + 2 {– 2 + – 2 + ...... = 1 i 
10.x = a + b, y = a + b2

Gesz = a2 + b n‡j †`Lvb †h, 

 (i) x + y + z = 0 (ii) x2 + y2 + z2 = 6ab (ii) xyz = a3 + b3   (vi) x3 + y3 + z3 = 3 (a3 + b3) 
11. Drcv`‡K we‡klY Kiæb:(i)a2 –ab + b2 (ii) a2 + b2+c2 – ab– bc– ca 
  (iii) x3–1 (iv) x4 + 1 
12. ỳBwU e‡M©i AšÍi iƒ‡c cÖKvk Kiæb:(i) (1+ a2)(1+ b2)(1 + c2)  (ii) (a2 + b2)(c2 + d2)(e2 + f2) 
13. ỳBwU e‡M©i mgwó iƒ‡c cÖKvk Kiæb:(i) (1 + x2)(1 + y2)     (ii) (x2 + y2)(a2 + b2)(c2 + d2) 
14. a, b ev Í̄e msL¨v Ges a2 + b2 = 1n‡j †`Lvb †h x Gi GKwU ev¯Íe gvb 

 (i) 
1 – ix
1 + ix = a –  ib  (ii) 

1 – ix
1 + ix = a –  ib mgxKiYØq‡K wm× Ki‡e| 

15. (i) x = 
a + ib
a – ib n‡j †`Lvb †h, (a2 + b2) x2 + a2 + b2 = 2(a2 –  b2)x 

 (ii) (a –  ib) (c –  id) = x –  iy n‡j †`Lvb †h, (a + ib) (c + id) = x + iyGes(a2 + b2) (c2 + d2) = x2 + y2 

 (iii) 
x + iy
a + ib = 

m
n  n‡j †`Lvb †h, (a2 + b2)m2 + 2 (ax + by)mn + (x2 + y2) n2 = 0 

 (iv) x = 
2b

b2 + 1 (b 1) n‡j †`Lvb †h, 

1 + x – i 1 – x
1 + x + i 1 – x

 = 
2b – (b2 – 1)i

b2 + 1  

 (v) hw`z=x+ iy, (1 + p)z = q + ir Ges 

p + iq
1 + r  = 

1 + iz
1 – iz n‡j †`Lvb †h,p2 + q2 + r2 = 1 

16.(i) x =2+in‡j †`Lvb †h,x4 –  4x3 + 6x2 –  4x + 5 = 0|x = 2 –  i n‡j ivwkwUi gvb KZ? 

 (ii) x = 3 + 2 –1n‡j †`Lvb †h,x4 –  4x3 + 4x2 + 4x2 + 8x + 39 = 0 

 (iii) x = 2 + 3iGesy = 2 –  3i n‡j 

x2 + xy + y
x2 – xy + y2Gi gvb wbY©q Kiæb| 

17. (i) z1 = 2 + i4 Gesz3 = 3 –  i n‡j †`Lvb †h,2z1 –  z2
2
 = 2 z1

2
 + 4z2

2
 + 2 

 (ii)z = xiyGes2z + 1 = z –  2i n‡j †`Lvb †h, 3 (x2 + y2) + 4 (x + y) = 3 

 (iii) cÖgvY Ki †h, (K)

x + iy
x – iy  = 1 (L)z = –z (M)z –  2 = 2z –  1n‡j †`Lvb  †h,x2 + y2 = 1 

18. z1 = a + ib, Gesz2 = c + id n‡j †`Lvb †h, 

 (K)z1 + z2 = z1 + z2,   (L) z1z2 = z1.z2 

(M)z1 + z2
2
 + z1 –  z2

2
 = 2 (z1

2
 + z2

2
) 

19. (i) (a + ib) + (c + id) GKwU ev Í̄e ivwk n‡j †`Lvb †h, b + d = 0 
 (ii) x = 1 + iGesy = 1 –  in‡j †`Lvb †h,x2 + xy + y2 = 2 
 (iii) z = x + iyGesz –  1 + z + 1 = 4 n‡j †`Lvb †h, 3x2 + 4y2 = 12 



D”PZi MwYZ 2q cÎ  GBPGmwm †cÖvMÖvg 
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 (iv) z = x + iyn‡jz–3=5 Gi mÂvic‡_i mgxKiY wbY©q Kiæb Ges GwU wK wb‡`©k K‡i? 

 (v) z=x+iyn‡jz+8+z – 8=20 Gi mÂvic‡_i mgxKiY wbY©q Kiæb Ges GwU wK wb‡`©k K‡i? 
20. x Ges yGi ev Í̄e gvb wbY©q Kiæb:  (i) (x + iy) (2 –  3i) = 4 + i 

 (ii) (x4 + 2xi) –  (3x2 + yi) = (3 –  5i) + (1 + i2y)  (iii) 
(1 + i) x – 2i

3 + i  + 
(2 + 3i) y + i

3 – i  = i 

21. z1 = 3i, z2 = – 1 –  in‡j †`Lvb †h,arg


z1

z2
 = – 

3
4  

22. 3 x + iy = a + ibn‡j †`Lvb †h,

3 x – iy = a –  ib 
23. (i)x, yGi †Kvb ev¯Íe gv‡bi Rb¨ – 3 + ix2y Gesx2 + y + 4i ci¯úi AbyeÜx RwUj msL¨v n‡e? 

 (ii) 5 + 3iGi mv‡_ KZ ¸Y Ki‡j ¸Ydj 3 –  4i n‡e? 

 (iii) x + iy = 3 (2 + cos + isin)– 1
n‡j †`Lvb †h, (x –  1) (x –  3) + y2 = 0 

24. (1 + x)n = a0 + a1x + a2x2 +...+anxn
n‡j†`Lvb †h, (a0 –  a2 + a4-..)2 + (a1 –  a3 + a5-...)2 = a0 + a1 + a2+…..+an

 

25. (1 + x + x2)n = p0 + p1x + p2x2 + ...........+p2nx2n
n‡j †`Lvb †h, 

 (i) p0 + p3 + p6 + ...........= 3n– 1 (ii) p1 + p4 + p7 + ...........= 3n– 1 

26. †`Lvb †h,







–1 + –3

2

n

 + 






–1 – –3

2

n

 = 2 ev – 1 hLb nGi gvb 3 Øviv wefvR¨ ev n Aci †h‡Kv‡bv c~Y© msL v̈| 

 

 

 

 

 

e¨envwiK  

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 †jLwP‡Îi mvnv‡h¨ RwUj msL¨vi gWzjvm I AvM©y‡g›U wbY©q Ki‡Z cvi‡eb| 

 

 

 g~jcvV- 

 

AviMu wP‡Î `yBwU RwUj msL¨vi †hvMdj, †hvMd‡ji gWyjvm Ges Zvi AvM©y‡g›U wbY©q 

mgm¨v bs - 2.1 ZvwiL: 

 

mgm¨v: AviMu wP‡Î 2 + 5iI – 6 + 4i RwUj msL¨vØ‡qi †hvMdj I †hvMd‡ji gWyjvm I AvMy©‡g›U wbY©q Ki‡Z 

n‡e| 

mgvavb: ZË¡:z1= x1+iy1 Ges z2=x2 + iy2 RwUj msL¨vØ‡qi †hvMdj, z1 + z2 = (x1 + x2) + i (y1 + y2) 
aiæb AviMu wP‡Î z1Ges z2 Gi cÖwZiƒcx we›`y h_vµ‡g P1, P2n‡j P1(x1, y1) Ges P2(x2,y2)| myZivs G‡`i 

†hvMd‡ji cÖwZiƒcx we›`y P(x1 + x2, y1+ y2)| Zvn‡j OP1GesOP2 †K mwbœwnZ evû a‡i OP1PP2mvgvšÍwiK A¼b 

Ki‡j OP K‡Y©i P we›`yB n‡e z1 + z2 Gi cÖwZiƒcx we›`y|  

†hvMd‡ji gWyjvm OP Gi ˆ`N©̈  =z1 + z2 = (x1 + x2)2 + (y1 + y2)2
 Ges AvM©y‡g›U  = tan–1y1 + y2

x1 + x2
 

cÖ‡qvRbxq DcKiY: QK KvMR, miæ wklhy³ †cwÝj, B‡iRvi, †¯‹j, Puv`v, K¤úvm,kvc©bvi IK¨vjKz‡jUi BZ¨vw`| 

cvV 2.10 
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Kvh©c×wZ:1.QK KvM‡RXOXGes Ges YOY ci¯úi j¤^fv‡e †Q`Kvix `yBwU 

mij‡iLv A¼b Kiæb, hv h_vµ‡g XGes YA¶| wKš‘ AviMu wP‡Î G `yBwU 

A¶‡K h_vµ‡g ev¯Íe A¶ Ges KvíwbK A¶ ejv nq| QK KvM‡Ri ỳB e‡M©i 

ˆ`N©̈  = 1 GKK Ges x-A¶‡K ev¯Íe A¶, y-A¶‡K KvíwbK A¶ Ges O 

we›`y‡K g~jwe›`y aiæb| 

2.z1 = 2 + 5i Ges z2 = – 6 + 4iRwUj msL¨v `yBwU‡K DcwiD³ A¶ I g~jwe›`y 

mv‡c‡¶ h_vµ‡g P1 (2,5) GesP2(– 6, 4) we›`yØq Øviv m~wPZ Kiæb Ges 

†jLwP‡Î wPwýZ Kiæb| 

3.GLb OP1Ges OP2 †hvM Kiæb| Zvn‡j g‡b Kiæbz1 = OP1 = r1 

Gesz2 = OP2 = r2 
 

4.OP1†iLvs‡ki P1we›`y‡Z Ges OP2Gi †iLvs‡ki P2we›`y‡Z h_vµ‡g OP2Ges OP1 Gi mgvb e¨vmva© wb‡q `yBwU 

e„ËPvc A¼b Kiæb, hv ci¯úi P we›`y‡Z †Q` K‡i, Zvn‡j OP1PP2mvgvšÍwiKwU Drcbœ n‡jv| G mvgvšÍwi‡K PZz_© 

kxl© we›`y P Gi ¯’vbv¼ n‡e z1 + z2 Gi cÖwZiƒcx we›`y| 

5. GLb QK KvMR n‡Z P Gi ¯’vbv¼ wbY©q Kiæb hv, (– 4, 9)| 

6.OP †iLvs‡ki ˆ`N©̈  z1 + z2A_©vr RwUj msL¨vwUi ciggvb wb‡`©k K‡i|  GLb P we›`yn‡Z OX Gi DciPN j¤ ̂

A¼b Kiæb| Zvn‡j ON n‡eP we›`yi fyR= –4GKK GesPN n‡eP we› ỳi †KvwU = 9 GKK 

7.bwZ wbY©q:aiæbOP †iLvsk X A‡¶i mv‡_  †KvY Drcbœ K‡i, Puv`vi mvnv‡h¨ GB †Kv‡Yi gvb wbY©qKiæb| 

dj msKjb: 

z1 + z2= 2 + 5i + (– 6 + 4i) = – 4 + 9i,  = tan–1




– 

9
4  = 180 – 66.04 = 113.86  

P1 we›`yi 

¯’vbv¼ 

P2 

we›`yi 

¯’vbv¼ 

P we›`yi 

¯’vbv¼ 
OP1 OP2 OP 

cÖK…Z gv‡c 

OP Gi ˆ`N©̈  

(2, 5) (– 6,4) (–4, 9) 22 + 52 = 5.39 62 + 42 = 7.21 (– 4)2 + 92 = 
9.85 

9.85 GKK 

bwZ wbY©q: wPÎ n‡Z z1Iz2 Gi †hvMd‡ji cÖwZiƒc we›`y P Gi bwZ  = tan–1




9

– 4  = 113.86 

Avevi Puv`vi mvnv‡h¨ cwigv‡c XOP = 113.5 
gšÍe¨:OP1 + OP2 = 5.39+ 7.21 = 12.6 Ges OP = 9.85OP1 + OP2OP 
myZivs z1 + z2z1 + z2 m~‡Îi mZ¨Zv cixw¶Z| 

 

AviMu wP‡Î `yBwU RwUj msL¨vi we‡qvMdj wPwýZ KiY Ges Gi gWyjvm I AvM©y‡g›U wbY©q 

mgm¨v bs - 2.2 ZvwiL: 

 

mgm v̈: AviMu wP‡Î 2 + 5iI – 6 + 4iRwUj msL v̈Ø‡qi we‡qvMdj I we‡qvMd‡ji gWyjvm Ges AvM©y‡g›U wbY©q Ki‡Z n‡e| 

mgvavb: ZË¡:z1 = x1 + iy1 Ges z2 = x2 + iy2msL¨vØ‡qi we‡qvMdj,  

z1 – z2 = (x1 + iy1) – (x2 + iy2)  = (x1 + x2) – i (y1 + y2) 
aiæb AviMu wP‡Î z1Ges z2Gi cÖwZiƒcx we›`y h_vµ‡g P1 I P2, Zvn‡j z1 – z2 Gi cÖwZiƒcx we›`y aiæbP| 

we‡qvMd‡ji gWyjvm =z1 – z2 = (x1 – x2)2 + (y1 – y2)2; we‡qvMd‡ji AvM©y‡g›U.  = tan–1y1 – y2

x1 – x2
 

cÖ‡qvRbxq DcKiY: QK KvMR, miæ wklhy³ †cwÝj, B‡iRvi, †¯‹j, Puv`v, kvc©bvi,K¨vjKz‡jUi BZ¨vẁ |  

Kvh©c×wZ:1.QK KvM‡RXOXGes Ges YOY ci¯úi j¤f̂v‡e †Q`Kvix `yBwU mij‡iLv A¼b Kiæb, hv h_vµ‡g 

XGes YA¶| wKš‘ AviMu wP‡Î G `yBwU A¶‡K h_vµ‡g ev¯Íe A¶ Ges KvíwbK A¶ ejv nq|QK KvM‡Ri 2 
e‡M©i ˆ`N©̈  = GK GKK Ges  xA¶‡K ev Í̄e A¶, yA¶‡K KvíwbK A¶ Ges O we›`y‡K g~jwe›`y aiæb| 
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2.z1 = 2 + 5iGes – 6 + 4i RwUj msL¨v `yBwU‡K DcwiD³ A¶ I g~jwe›`yi mv‡c‡¶ h_vµ‡g P1(2,5)GesP2(– 6, 
4) we›`yØq Øviv m~wPZ Kiæb| 

3.OP1Ges OP2 †hvM Kiæb| Zvn‡j g‡b Kiæb, z1 = OP1 = r1 

Gesz2 = OP2 = r2 (g‡b Kiæb|) 

4.OP1†iLvs‡ki P1we›`y‡Z P2OGi mgvb I mgvšÍivj P1P †iLvsk 

A¼b Kiæb GesOP †hvM Kiæb| Zvn‡jP we›`ywUz1 – z2RwUj msL¨v 

wb‡`©k K‡i, A_©vrz1 – z2 = OP= r(aiæb)|P we›`y n‡Zx-A‡¶i 

DciPN j¤ ̂AvuKzb GesON IPN Gi ˆ`N©̈  cwigvc Kiæb| myZivs 

ON, P we› ỳi fyR Ges PN †KvwU wb‡`©k K‡i| 

 

5. GLb QK n‡Z P Gi ’̄vbv¼ wbY©q Kiæb hv, (8, 1)ON = 8, PN = 1 

 

dj msKjb:z1 – z2= (2+5i) – (– 6 + 4i) = 8 + i  
wP‡Î z1 – z2 = OP = 82 + 12 = 8.06 
P1 we›`yi 

¯’vbv¼ 

P2 

we›`yi 

¯’vbv¼ 

P we›`yi 

¯’vbv¼ 
OP1 OP2 OP 

cÖK…Z gv‡c 

OP 

PN ON 

(2, 5) (– 6, 4) (8, 1) 5.39 7.21 8.06 8.06 8 1 

bwZ wbY©q: bwZ  = tan–1y
x = tan–1




1

8  = 7.13 

gšÍe¨:OP1 – OP2 = 5.39 – 7.21 = –1.82, OP = 8.06. OPOP1  – OP2 

myZivs z1 – z2z1 – z2 m~‡Îi mZ¨Zv cixw¶Z| 

 

AviMu wP‡Î `yBwU RwUj msL¨vi ¸Ydj Gi gWyjvm I AvM©y‡g›U wbY©q  

mgm¨v bs - 2.3 ZvwiL: 

 

mgm¨v: AviMu wP‡Î 2 + 5iGes – 6 + 4iRwUj msL¨vØ‡qi ¸Ydj I ¸Yd‡ji gWyjvm Ges AvM©y‡g›U wbY©q Ki‡Z n‡e| 

mgvavb: ZË¡:z1 = x1 + iy1 Gesz2 = x2 + iy2 msL¨vØ‡qi ¸Ydj 

 z1.z2=(x1 + iy2)(x2 + iy2)=x1x2 +ix1y2+ix2y1 – y1y2 = (x1x2 – y1y2) + i (x1y2 + x2y1) 
aiæb AviMu wP‡Îz1Ges z2 Gi cÖwZiƒcxwe›`y h_vµ‡g P1I P2| Zvn‡jz1z2 Gi cÖwZiƒcx we›`y aiæbP| 

z1z2Gi gWyjvm = z1z2 = (x1x2 – y1y2)2 + (x1y2 + x2y1)2
Ges  z1z2 Gi AvM©y‡g›U = tan–1(x1y2 + x2y1)

x1x2 – y1y2
 

Avevi z1z2 = z1z2Ges arg (z1z2) = arg z1 + argz2 

cÖ‡qvRbxq DcKiY: QK KvMR, miæ wklhy³ †cwÝj, B‡iRvi, †¯‹j, Puv`v, kvc©bvi,K¨vjKz‡jUi BZ¨vẁ |  

Kvh©c×wZ: 1.QK KvM‡RXOXGes Ges YOY ci¯úi j¤^fv‡e †Q`Kvix `yBwU mij‡iLv A¼b Kiæb, hv h_vµ‡g 

XGes YA¶| wKš‘ AviMu wP‡Î G `yBwU A¶‡K h_vµ‡g ev¯Íe A¶ Ges KvíwbK A¶ ejv nq| QK KvM‡Ri `yB 

eM© =1 GKK †¯‹j Ges x-A¶‡K ev¯Íe A¶,y-A¶‡K KvíwbK A¶ Ges O we›`y‡K g~jwe›`y aiæb| 

2.z1 = 2 + 5iGes – 6 + 4iRwUj msL¨v `yBwU‡K DcwiD³ A¶ I g~jwe›`yi mv‡c‡¶ h_vµ‡g P1 (2,5) GesP2 (– 6, 
4) we›`yØq Øviv m~wPZ Kiæb|Gi AvM©y‡g›U h_vµ‡g XOP1 = 1 Ges XOP2 = 2 g‡b Kiæb| 

3.O, P1Ges O, P2 †hvM Kiæb| g‡b KiæbOP1 =z1 =  r1 GesOP2 =z2 =  r2 
4.OXeivei †h †Kvb OAˆ`N©̈ ‡K GKK ˆ`N©̈  aiæb Ges P1A †hvM Kiæb| 

5.OP2Gi †h cv‡k¦© OP1 Av‡Q Zvi wecixZ cv‡k¦© P2OP = P1OAA¼b Kiæb| Gi d‡j OPP2Drcbœ nj| 

g‡b KiæbOP = r. 
7.P we›`y n‡Zx-A‡¶i DciPN j¤ ̂A¼b Kiæb GesON IPN Gi ˆ`N©¨ cwigvc Kiæb|Zvn‡jz1z2Gi gWyjvm I 

AvM©y‡g›U h_vµ‡g OP GesXOP Øviv wb‡`©wkZ n‡e| 
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cÖgvY:P1OA GesPOP2wÎfyRØq m`„k, KviYP2OP = P1OA GesOP2P = P1AO 


OP1

OA  = 
OP
OP2

ev, OP = OP1.OP2, KviYOA = 1. 

Avevi AOP = AOP2 + P2OP = 2 + 1. 
dj msKjb:wP‡Î ON = 22 GKK Ges PN = 32 GKK| 

P1 

we›`yi 

¯’vbv¼ 

P2 

we›`yi 

¯’vbv¼ 

P we›`yi 

¯’vbv¼ 
OP1 
= r1 

OP2 = 
r2 

OP = r XOP1 
= 1 

XOP2 
= 2 

1 + 
2 =  

cÖK…Z cwigv‡c 

 = XOP 

(2, 5) (– 6, 4) (–32, –22) 5.39 7.21 38.83 
GKK 

68.2 146.30 214.5 214.5 

ïw× cix¶v:z1z2 = (2 + 5i) (– 6 + 4i) = – 32 – 22i 

1 = tan–1 5
2 = 68.2, 2 = tan–1





– 4

6  = 146.30, Ges = 214.50; myZivs  = 1 + 2 cixw¶Z| 

†jLwP‡Î OA = 1 GKK ˆ`N©̈  = 10 

r1= 5.39 GKK = 
5.39
10  = 0.539 = 0.54 GKK ˆ`N©̈ |   r2= 7.21 GKK = 

7.2
10  = 0.729 = 0.72 GKK ˆ`N©̈ | 

r= 38.83 GKK = 
38.83

10  = 3.883 GKK ˆ`N©̈ |  

Avevir1r2 = 0.539  0.729 = 3.883;          myZivs r1r2 = r cixw¶Z| 

z1z2 Gi cÖwZiƒc we›̀ y P Gi bwZ  = tan–1




– 22

– 32  = 180+ 34.5 = 214.50 

Puv̀ vi mvnv‡h¨XOP = 214.5. 
 

mgm¨v bs - 2.4 ZvwiL: 

 

mgm¨v:AviMu wP‡Î z1 = 3 + 5i Ges z2 = 1 + i RwUj msL¨v ỳBwU wPwýZ Ki Ges G‡`i fvMd‡ji gWyjvm Ges 

AvM©y‡g›U wbY©q Ki‡Z n‡e| 

mgvavb: ZË¡:z1 = r1 (cos1 + isin1) Ges z2= r2 (cos2 + isin2) `yBwU RwUj msL¨v n‡j  

z1

z2
 = 

r1 (cos1 + isin1)
 r2 (cos2 + isin2)

 = 
r1 (cos1 + isin1) (cos2 – isin2)
 r2 (cos2 + isin2) (cos2 – isin1)

 

 = 
r1

r2
 .

cos(1 – 2) + i sin (1 – 2)
 cos22 +  sin22

 = 
r1

r2
 . {cos (1 – 2) + isin(1 – 2)} 

N 
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mod


z1

z2
 = 

r1

r2
 Ges  arg



z1

z2
 = 1 – 2   A_ev mod

z1

z2
 = 

|z1|
|z2| Gesarg



z1

z2
 = argz1  – argz2 

cÖ‡qvRbxq DcKiY: QK KvMR, miæ wklhy³ †cwÝj, B‡iRvi, †¯‹j, Puv`v, kvc©bvi,K¨vjKz‡jUi BZ¨vw`| 
Kvh©c×wZ: 1.QK KvM‡RX A¶ I Y A¶-wbe©vPb Kiæb hv h_vµ‡g ev¯Íe I 

KvíwbK A¶| A¶Ø‡qi †Q`we›`y O (g~jwe›`y) wba©viY Kiæb| 
2. †¯‹j: ¶z`ªZg e‡M©i 5 evû = 1 GKK aiæb| 

3.z1 = 2 + 5iGi cÖwZiƒcx we›`y P1 (2,5), z2 = 3 + 2i Gi cÖwZiƒcx we›`yP2 (3,2) 
QK KvM‡R wPwýZ Kiæb| 

4.X A¶ eivei OA = 1 GKK aiæb| 

5.P1we›`y‡Z OP2A Gi mgvb K‡i OPP1A¼b Kiæb| OP †iLv P1P †K P 

we›`y‡Z †Q` K‡i Zvn‡j OPP1GesOAP2 m`„k‡KvYx| Zvn‡j 

z1

z2
 Gi 

cÖwZiƒcx we›`y P†jLwPÎ †_‡K †`Lv hvq P (4,–1)  
aiæbXOP1 = 1 , XOP2 = 2 Ges XOP =  
6.†h‡nZz OPP1 GesOAP2m`„k‡KvYx   

OP
OP1

 = 
OA
OP2

 = 
1

OP2
OA = 1        OP = 

OP1

OP2
 = 

r1

r2
 


z1

z2
 Gi gWyjvm  = OP = 

r1

r2
 = r (aiæb) 

dj msKjb: 

P1 P2 P r1 r2 r 1 2  

(3,5) (1,1) (4,1) 32 + 52 = 34 12 + 12 = 2 42 + 12 = 17 tan–15
3 

= 59.03 

tan–11
1 

= 45 

tan–11
4 

= 
14.03 

myZivs wb‡Y©q gWyjvm = 17 GKK Ges AvM©y‡g›U= 14.03 
ïw× cix¶v: 

z1

z2
 = 

3 + 5i
1 + i   = 

(3 + 5i) (1 –i)
 (1 + i) (1 – i) = 

3 + 5i – 3i + 5
 1 + 1  = 4 + i = (4, 1) hv †jLwPÎ n‡Z cÖvß gv‡bi mgvb,  

r = OP = mod


z1

z2
 = 

r1

r2
 = 

34
2

 = 
2  17

2
 = 17 

z1Gi AvM©y‡g›U, 1 = tan15
3 = 54.05Ges z2Gi AvM©y‡g›U, 2 = tan–11

1 = 45 

z1

z2
Gi AvM©y‡g›U,  = XOP = tan1




1

4  = 14.03 hv, 1 – 2 Gi mgvb| 
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 P~ovšÍ g~j¨vqb- 

 

eûwbe©vPwb cÖkœ 

mwVK DË‡ii cv‡k wUK () wPý w`b (1 - 7): 
1.  121  zz Øviv cÖKvwkZ e„‡Ëi †K‡›`ªi ¯’vbv¼ KZ? 

(K) 







3
5,0  (L) 






 0,

3
5

 (M) 





 

3
5,0  (N) 






 0,

3
5

 

2.  323  zz mgxKiY Kx wb‡`©k K‡i? 

(K) e„Ë (L) Awae„Ë (M) cive„Ë (N) Dce„Ë 

3.  i1 Gi AvM©y‡g›U KZ? 

(K)

4


 (L) 

3
2

 (M) 

4
5

 (N)

3
5

 

4.  i68 Gi eM©g~j KZ? 

(K)  i31  (L)  i31  (M)  i31  (N)  i31  

5.  ii  Gi gvb KZ? 

(K) 2  (L) 1 (M) 2  (N) 2  

6.  i Gi †cvjvi AvKvi †KvbwU? 

(K)  sincos i  (L) 

2
sin

2
cos  i  (M) 

2
sin

2
cos  i  (N)

2
3sin

2
3cos  i  

7.  i32 Gi gWzjvm KZ? 

(K) 13  (L) 13  (M) 5  (N) 11  

 

m„Rbkxj cÖkœ 

8.  cv‡ki wPÎwU jÿ¨ Kiæb Ges wPÎ mv‡c‡ÿ wb‡Pi cÖ‡kœi DËi w`b| 

 (K) P  we› ỳ‡Z RwUj msL¨vwU KZ Ges Gi ciggvb wbY©q Kiæb| 

 (L) RwUj msL¨vwUi †cvjvi AvKvi wjLyb| 

 (M) P  cÖwZmg we›`y‡Z Aew¯’Z RwUj msL¨vwUi eM©g~j wbY©q Kiæb| 

9. iba   I iyx   RwUj msL¨v `yBwU ci¯ú‡ii mv‡_ iyxiba 3
 AvKv‡i m¤úwK©Z| 

 (K) RwUj msL¨v iba   Gi gWzjvm I AvM©y‡g›U wbY©q Kiæb| 

 (L) DÏxcK n‡Z cÖgvY Kiæb iyxiba 3
| 

 (M) †`Lvb †h, 

 
y
b

x
ayx  224

| 

10. ia 12  Ges 

  n
n

n
xPxPxPPxx 22

210
2 .......1   

 (K) i2  Gi eM©g~j wbY©q Kiæb| 

 (L) cÖgvY Kiæb †h, 01246  aaa  

 (M) DÏxc‡Ki wØZxq Ask n‡Z cÖgvY Kiæb †h,

1
310 3.......  nPPP  

11. 013 x  GKwU wÎNvZ mgxKiY Ges 1247 z  GKwU RwUj msL¨v| 

 (K) cÖgvY Kiæb †h, 

 ii  1
2

1
 

O X 

Y 

2 

5 

P 

 
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 (L) 

z
1

 Ge eM©g~j wbY©q Kiæb| 

 (M) cÖgvY Kiæb †h, wÎNvZ mgxKi‡Yi g~jÎ‡qi mgwó k~b¨| 

12. GK‡Ki GKwU Nbg~j   Ges xixz 2sin2cos1   GKwU RwUj msL¨v| 

 (K) cÖgvY Kiæb †h, 13   

 (L) 

1z  Gi ev¯Íe As‡ki gvb wbY©q Kiæb| 

 (M) 0 zyx  n‡j cÖgvY Kiæb †h, 

    xyzzyxzyx 27
3232    

13.  
 

 

 

 

 

 (K) RwUj msL¨vi mgwó wK wb‡`©k K‡i? GKwU RwUj msL¨vi AbyewÜ hyMj AviMu wP‡Î Kvi mv‡c‡ÿ cÖwZmvg¨ 

nq Ges †Kb? 

 (L) †`Lvb †h, GKwU RwUj msL¨vi ciggvb Zvi AbyewÜ hyM‡ji ciggv‡bi mgvb| mgvb ciggv‡bi KviY 

e¨vL¨v Kiæb| 

 (M) 

z
 I z  Gi mgwó I ¸Ydj cÖ‡Z¨‡K ev¯Íe msL¨v- Dw³wU cÖwZôv Kiæb| 

z
-Gi gyL¨bwZ   n‡j z -Gi 

gyL¨bwZ   n‡e, G Dw³wU Kx me©̀ v mZ¨? Avcbvi DË‡ii mv‡c‡ÿ hyw³ w`b| 

 

 

 

 

 

 DËigvjv- 
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1. (i)
25
23

25
2 i   (ii)
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6

7
4 i   (iii) 0+i 

2. (i) 
9
8

    (ii) 22

22 )(2
yx

yxx



 

 

cv‡VvËi g~j¨vqb 2.2 

1.(i) 
5
2tan,29 1   (ii) )

7
8(tan,113 1   (iii) 

3
,2  2. 

4
,2   

3. (i) )
3

2sin
3

2(cos2  i  (ii) )sin(cos34  i   (iii) )
4

sin
4

(cos22  i  
 

cv‡VvËi g~j¨vqb 2.5 

(i) 5 + 12i,  1– 2i  (ii) 16 + 9i,  2 –i  (iii) 9 + 16i,   3 + 6i 
 

cv‡VvËi g~j¨vqb 2.9  

1. (i) ( 6+ 1) + i ( 2 – 3)(ii) 0 + i 0 (iii)
a2 – b2 – 1

a2 + b2 – 2a + 1 + i 
2ab

a2 + b2 – 2a + 1      (iv) 0 –  i 

KvíwbK Aÿ 

z1 

z2 

O 
ev Í̄e Aÿ 

z1+  z2 
KvíwbK Aÿ 

z 

z  
O 

ev Í̄e Aÿ 

zz   
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  3. (iv) 2,

6 (v) –  

3
4  

 4. (i) 2, 

4;  (ii) 2,  

– 
6 ;   (iii) 2,  –  

3
4 ;   (iv) 

1
2, –  


3 

 5. (i) 2 (cos/3 + isin/3)  (ii)  2 
cos

6  + 
sin
 6  (iii) 2(cos/4 + isin/4)  

 (iv) 2 2 (cos3/4 + isin3/4) 

 6. (i) (
1
2

 (3 + i) (ii) (
1
2
{ }x2  + 2 – 1 1/2 (iii) 

1
2 ( 1 + x+  i 1 – x)2 

(iv)   (1– 3– 1) (v)  (3 + 4i)  (vi) 
1
2

 {(x + 1) + (x –  1i}; 

 (vii) 
1
2 (1 + 3) (viii)  (2 + 3i) (ix) 

1
2

 { x + 1 +  i x – 1}; 

7.  (i) 1/2(1 + –3), 1/2 (1 –  –3)  (ii) –  i, 1/2 (i 3), 1/2 (– 1  3),   (iii) 2 

 (iv)  2i,  3i  (v) 2i, 3 i (vi) 6 (1 i);  (vii) 
3
2
 (1 i) 4/5;  (ix) i, –i, 1, –1; 

11. (i) (a –  b) (a –  b2) (ii) (a + b + c2) (a + b2 + c); (iii) (x –  1) (x –  ) (x –  2); 
13. (i) (1 –  xy –  yz –  zx)2 + (x + y +  z –  xyz)2;  
 (ii) {(ac –  bd)x –  (ad + bc)y}2 + {(ac –  bd)y + (ad + bc)x}2;   
20 (i)x = 5/13, y = 14/13 (ii) x = 2, y = 3 ev,x = – 2, y = 1/3;  (iii) x = 3; y = – 1;   
23 (i) x = 1, y = –  4 ev,x = –  1, y = –  4;   (ii) 3/34 –  i29/34 
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2
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

 





2
229

2
292 i  

9. (K) 

b
aba 122 tan,   10. (K)  21 i  11. (L) 

25
43 i

 12. (L) 

2
1  

 


