
 

 
ev —̄e msL¨v I RwUj msL¨v 2 

BDwbU  

 
 

f‚wgKv  

cÖ —̄i hy‡M gvbyl cv_‡ii bywo A_ev †LRy‡ii mvnv‡h¨ †fovi cvj MYbv KiZ| MYbv c×wZi D™¢veb gvbe RvwZi 

Ab¨Zg K…wZZ¡| Avgv‡`i PZzw`©‡K †h me wewfbœ e —̄z 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| ¯̂vfvweK 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 †kªYxweb¨vm Kiv n‡q‡Q| eZ©gvb BDwb‡U ev —̄e 

msL¨v I RwUj msL¨v wb‡q Av‡jvPbv Kiv n‡e| 
 
D‡Ïk¨ 
 GB BDwbU †k‡l Avcwb- 

 0  ev —̄e msL¨v I ev —̄e msL¨vi wewfbœ Dc‡mU m¤ú‡K© Ávb AR©b Ki‡eb; 

 0 ev —̄e msL¨vi ag©vejx cÖgvY Kivi `¶Zv AR©b Ki‡eb; 

 0 ciggvb m¤ú‡K© Ávb AR©b Ki‡Z cvi‡eb; 

 0 RwUj msL¨v m¤ú‡K© Ávb AR©b Ki‡Z cvi‡eb; 

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

 0 RwUj msL¨vi ¸Yvewj cÖ‡qv‡M `¶Zv AR©b Ki‡Z cvi‡eb; 

 0 RwUj msL¨vi eM©g~j wbY©‡q `¶Zv AR©b Ki‡eb; 

 0 GK‡Ki Nbg~j m¤ú‡K© Ávb AR©b Ges mgm¨v mgvav‡b Zv cÖ‡qv‡Mi `¶Zv AR©b Ki‡eb| 
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 1 cvV 
 
ev —̄e msL¨vi eY©bv 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  ev —̄e msL¨v Kx ej‡Z cvi‡eb, 

  ev —̄e msL¨vi ¯̂xKvh©wfwËK eY©bv w`‡Z cvi‡eb; 
  ev —̄e †iLv m¤ú‡K© Rvb‡Z cvi‡eb, 
  ev —̄e msL¨vi AmgZvi aviYv cv‡eb| 

 
 

 

ev —̄e msL¨v (Real number)  
cÖ‡Z¨K cÖKv‡ii msL¨vi abvZ¥K I FYvZ¥K †kªYxwefvM Av‡Q| abvZ¥K msL¨v, FYvZ¥K msL¨v Ges
k~b¨ (0) wb‡q ev —̄e msL¨v MwVZ| 

†hgb, 1, –15, 0, 59 , – 
2
3   BZ¨vw` ev —̄e msL¨vi D`vniY| 

mg —̄ msL¨v¸”Q‡K ev —̄e I Aev —̄e GB ỳB †kªYx‡Z fvM Kiv hvq| Avgiv G cv‡V ev —̄e msL¨vi Av‡jvPbv‡Z 
mxgve× _vKe| 
 

cÖ‡Z¨K cÖKv‡ii msL¨vi abvZ¥K I FYvZ¥K †kªYxwefvM Av‡Q| abvZ¥K msL¨v, FYvZ¥K msL¨v Ges k~b¨ (0) wb‡q 
ev —̄e msL¨v MwVZ| 

ev —̄e msL¨vi R¨vwgwZK e¨vL¨v 

†h †Kvb msL¨v‡K Zvi gvb Abymv‡i †Kvb mij‡iLv ’̄ †Kvb we› ỳi Ae ’̄vb Øviv m~wPZ Kiv hvq| GB †iLv‡K ev —̄e 

†iLv (Real line) ejv nq| mKj ev —̄e msL¨v Ges ev —̄e †iLv ’̄ mKj we› ỳi g‡a¨ GK-GK m¤úK© (One-one 

relation) i‡q‡Q| A_©vr cÖ‡Z¨KwU ev —̄e msL¨v ïaygvÎ GKwU we› ỳ Øviv wb‡ ©̀wkZ nq Ges cÖ‡Z¨KwU we›`y ïaygvÎ 

GKwU ev —̄e msL¨v Øviv wb‡ ©̀wkZ nq| 

wb‡æi wP‡Î L Øviv GKwU Amxg †iLv m~wPZ Kiv n‡jv t 
L A B 

-4 -3 -2 -1 0 1 2 3 4 

3 B 2 B 1 3 A 2 A 1 

 

wPÎ 2.1 t ev —̄e †iLvi wPÎ 

 

mij‡iLv ’̄ †Kvb we› ỳ‡K g~jwe› ỳ (Origin) ai“b Ges g‡b Ki“b g~jwe› ỳ 0 (k~b¨) msL¨v m~wPZ K‡i| g~jwe›`yi Wv‡b 

mgvb mgvb ~̀i‡Z¡ A1, A2, A3 we› ỳ¸‡jv h_vµ‡g 1, 2, 3 msL¨v m~wPZ K‡i| Abyiƒcfv‡e g~jwe› ỳi ev‡g B1, B2, B3 

we› ỳ¸‡jv h_vµ‡g –1, –2, –3 msL¨v m~wPZ K‡i| GKB c×wZ‡Z †h †Kvb ev —̄e msL¨v‡K D³ mij‡iLv ’̄ †Kvb 

GKwU gvÎ we› ỳ Øviv m~wPZ Kiv hv‡e| g~jwe› ỳi (k~b¨ m~PK we› ỳi) Wv‡b mKj we› ỳ abvZ¥K msL¨v m~wPZ K‡i Ges 

ev‡g mKj we› ỳ FYvZ¥K msL¨v m~wPZ K‡i| k~b¨ wb‡R abvZ¥K ev FYvZ¥K †KvbUvB bq| 0 Ges 1 Gi gv‡Si we›`y 
1
2 , 

1
4 , 

1
3  ................. BZ¨vw` Øviv m~wPZ Kiv hvq| 0 (k~b¨) Gi ev‡gI Gfv‡e mgvb ~̀i‡Z¡i we› ỳ Øviv – 12 , – 

1
4 , –

1
3 , --------- BZ¨vw` m~wPZ Kiv hvq| G¸‡jv meB ev —̄e msL¨v| GLv‡b 1 Gi cÖwZiƒcx we› ỳ – 1 Ges D‡ëv K_vI 

mZ¨| 

msL¨v‡iLvq ỳwU msL¨vi cÖwZiƒcx we› ỳØ‡qi ~̀i‡Z¡i cwigvc msL¨v ỳwUi `~iZ¡ wb‡ ©̀k K‡i| msL¨v‡iLv †_‡K †`Lv 

hvq, 2 Ges -2 Gi ~̀iZ¡ 4.  
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eo msL¨v †_‡K †QvU msL¨v we‡qvM Ki‡jB ~̀iZ¡ cvIqv hvq| †hgb 2 Ges -2 Gi ~̀iZ¡ = 2 – (–2) = 4.  

ev —̄e msL¨vi ¯̂xKvh© 

ev —̄e msL¨vi †mU R–Gi Dci †hvM Ges ¸Y‡bi aviYv cÖ‡qvM K‡i Avgiv G †m‡Ui †gŠwjK ˆewkó¨¸‡jv eY©bv 

Ki‡Z cvwi| 

g‡b Ki“b, R GKwU ev —̄e msL¨vi †mU Ges x, y, z Gi †h‡Kvb wZbwU Dcv`vb A_©vr x, y, z ∈R.  

 

ev —̄e msL¨vi †hvM-Gi ¯̂xKvh© 

(i) Ave×Zv (closure) t hw` x, y ∈R nq, Z‡e x + y ∈R  

(ii) ms‡hvRb‡hvM¨ (Associative) t hw` x, y, z ∈R nq Z‡e (x+y) + z = x + (y+z)  

(iii) wewbgq‡hvM¨ (Commutative) t hw` x, y ∈R nq, Z‡e x+y = y+x  

(iv) A‡f` (Identity) t R †m‡U GKwU Ges †KejgvÎ GKwU msL¨v 0 (k~b¨) Av‡Q †hb mKj x∈R Gi Rb¨ 0+x = 

x+0 = x,  
 GB 0 (k~b¨) †K R †m‡Ui †hvM A‡f` (Additive identity) ejv nq| 

(v)  wecixZK (Inverse) t mKj x∈R Gi Rb¨ Abb¨ (unique) – x∈R we`¨gvb †hb x+(–x) = (–x)+x = 0 

(A‡f`) 

 x∈R Gi mv‡c‡¶ ïaygvÎ –x ∈R we`¨gvb| 

 x Gi mv‡c‡¶ –x †K, x Gi †hvM wecixZK (Additive inverse) ejv nq| 
 
ev —̄e msL¨vi ¸Y‡bi ¯̂xKvh© 

(i) Ave×Zv t hw` x, y∈R nq, Z‡e xy ∈R  

(ii) ms‡hvRb‡hvM¨ t hw` x, y, z∈R nq, Z‡e (xy)z = x(yz)  

(iii) wewbgq †hvM¨ t hw` x, y∈R nq, Z‡e xy = yx. 

(iv) A‡f` t R †m‡U GKwU †KejgvÎ GKwU msL¨v 1(one) Av‡Q †hb, mKj x∈R Gi Rb¨  

 (1) x = x(1) = x  
 GB 1 †K R †m‡Ui ¸Yb A‡f` (multiplicative identity) ejv nq| 

(v) wecixZK t mKj x∈R, x ≠ 0 Gi Rb¨ Abb¨ 1x  ∈R  we`¨gvb †hb, x 


1
x   = 



1
x  x = 1 (A‡f`) 

 G‡¶‡Î 1x  †K x Gi ¸Yb wecixZK (Multiplicative inverse) ejv nq| 

 

ev —̄e msL¨vi †hvM I ¸Y‡bi mshy³ ¯̂xKvh© 
e›Ub‡hvM¨ (Distributive) ¯̂xKvh© t hw` x, y, z ∈R nq, Z‡e x (y+z) = xy+xz,  

 A_ev, (x+y) z = xz+yz.  
 
D`vniY-1 t   hw` x, y, z ∈R Ges x+y = x+z nq, Z‡e cÖgvY Ki“b †h, y = z.  

mgvavbt   †`qv Av‡Q, x + y = x+z  

 ∴  – x+(x+y) = –x+(x+z)   [ ... †hv‡Mi Abb¨Zv ] 

 ev,  (–x+x) +y = (–x+x) + z  [ ... †hv‡Mi ms‡hvRb‡hvM¨Zv ] 

 ev,  0 + y = 0 + z    [ ... †hv‡Mi wecixZK ] 
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 ev, y = z     [ ... †hv‡Mi A‡f`K ] 
 AZGe, y = z  
 

ev —̄e msL¨vi AmgZv 
ỳwU ev —̄e msL¨v a I b Gi †¶‡Î AmgZv eY©bv Kiv hvq| a I b ỳwU ev —̄e msL¨vi g‡a¨ wZb ai‡bi m¤úK© n‡Z 

cv‡i| †hgb, a>b  A_ev a = b A_ev a < b.  
ev —̄e msL¨v a, ev —̄e msL¨v b–a Gi †P‡q †QvU n‡j Avgiv wjLe a<b, G‡¶‡Î b–a Aek¨B abvZ¥K n‡e Ges a–b  
Aek¨B FYvZ¥K n‡e| 
ev —̄e msL¨v a, b, c Gi Rb¨ Avgiv cvB, 
(i) hw` a < b Ges b<c nq, Z‡e a<c  
(ii) hw` a<b nq, Z‡e a+c <b+c,  
(iii) a<b Ges c hw` abvZ¥K nq, Z‡e ac < bc  
(iv) a<b Ges c hw` FYvZ¥K nq, Z‡e  ac>bc  
(v) a≥b  Ges b≥a n‡j  a = b n‡e| 

 

D`vniY-2 t   hw` x, y, z ∈R, xz = yz Ges z ≠ 0 nq, Z‡e cÖgvY Ki“b †h, x = y  

cÖgvY t †`qv Av‡Q, x, y, z ∈R, xz = yz  Ges z ≠ 0  

 †m‡nZz z ≠ 0, AZGe 1z     ev, z–1 we`¨gvb| 

 ZLb  xz = yz  

 ev,   (xz)z–1 = (yz)z–1  

 ev,   x(zz–1) = y(zz–1)    [ ... ¸Y‡bi ms‡hvRb ] 

 ev,   x.1 = y.1     [ ... ¸Y‡bi wecixZK ] 

 ev,   x = y     [ ... ¸Y‡bi A‡f`K ] 

 AZGe, x = y  

 

 

 

 

Abykxjbx-2.1 

 

1. msL¨v‡iLv A¼b K‡i ~̀iZ¡ wbY©q Ki“b t 
 (i) –2 Ges –3, (ii) –3 Ges 4,  (iii) –5 Ges –2  
 
2. cÖgvY Ki“b, hw` x∈R nq, Z‡e x.0 = 0  
 
3. hw` x, y, z∈R nq, Z‡e cÖgvY Ki“b, x(y–z) = xy–xz  
 
4. hw` x∈R nq, Z‡e cÖgvY Ki“b t (i) –(–x) = x  (ii) (–1)x = –x  
 
5. hw` x, y∈R nq, Z‡e cÖgvY Ki“b †h, (–a)b = –(ab)  
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 2 cvV 
 

ev —̄e msL¨vi Dc‡mU I ciggvb 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  ev —̄e msL¨vi Dc‡mU †Kvb¸‡jv Rvb‡Z cvi‡eb; 
  ev —̄e msL¨vi Dc‡mU cÖ‡qv‡Mi `¶Zv AR©b Ki‡eb; 
  ev —̄e msL¨vi ciggvb m¤ú‡K© Rvb‡Z cvi‡eb; 
  ciggv‡bi ag©vejx eY©bv Ki‡Z cvi‡eb| 

 
 

  

ev —̄e msL¨vi Dc‡mU 
¯̂vfvweK msL¨vi †mU (Set of Natural Numbers)  
MYbvKvix msL¨v¸‡jv‡K (counting numbers) ¯̂vfvweK msL¨v ejv nq| 1, 2, 3, 4, ......... BZ¨vw`‡K   

¯̂vfvweK msL¨v wnmv‡e wPwýZ Kiv nq| ¯̂vfvweK msL¨v¸‡jvB cÖ_g Avwe®‹…Z nq Ges  MYbvi  Rb¨ GK mgq ïay 
G¸‡jvB e¨envi Kiv n‡Zv| mKj ¯̂vfvweK msL¨vi †mU‡K N Øviv cÖKvk Kiv nq|  
AZGe, N = {1, 2, 3, 4, 5, - - - - - - }  
 

c~Y© msL¨vi †mU (Set of Integers)  
k~b¨mn abvZ¥K Ges FYvZ¥K mKj ALÛ msL¨vB c~Y© msL¨vi AvIZvfz³| ¯̂vfvweK msL¨v, ¯̂vfvweK msL¨vi 
FYvZ¥K Ges k~b¨ wg‡j †h msL¨v MwVZ nq Zv‡K c~Y© msL¨vi †mU e‡j| 
†hgb, - - - - - 3, –2, –1, 0, 1, 2, 3, - - - - - - -  BZ¨vw` c~Y©msL¨vi D`vniY|  
mKj c~Y© msL¨vi †mU‡K Z Øviv cÖKvk Kiv nq|  
AZGe, Z = {- - - - - , –3, –2, –1, 0, 1, 2, 3, - - - - - }  
 
¯̂vfvweK msL¨v Ges c~Y© msL¨vi eY©bv †_‡K Avgiv cvB, Z Gi g‡a¨ N Gi mKj m`m¨ Aš—f©y³ Av‡Q|    
AZGe, N nj Z Gi Dc‡mU A_©vr N ⊂ Z.  
 
g~j` msL¨vi †mU (Set of Rational Numbers)  

†h mg —̄ msL¨v ỳwU c~Y© msL¨vi AbycvZ iƒ‡c cÖKvk Kiv hvq †m¸‡jvB g~j` msL¨v| A_©vr †h msL¨v‡K 
a

b
  (GLv‡b a 

I b c~Y© msL¨v Ges b ≠ 0) AvKv‡i cÖKvk Kiv hvq H msL¨v‡K g~j` msL¨v ejv nq|  

†hgb, 10
17
, 
2

3
, 
–4

3
, 
1

–3
  BZ¨vw` g~j` msL¨vi D`vniY| 

D‡j−L¨, hw` b = 1 nq Zvn‡j cÖ‡Z¨K c~Y© msL¨vB g~j` msL¨v| A_©vr 10 = 101  , –3 = 
–3
1    BZ¨vw`| 

AZGe, mKj c~Y© msL¨v g~j` msL¨vi Aš—f©y³| 
g~j` msL¨vi †mU‡K Q Øviv cÖKvk Kiv nq| 

AZGe, Q = {x | x = ab   †hLv‡b a, b ∈Z Ges b ≠ 0} 

G‡¶‡Î c~Y©msL¨vi †mU Z nj g~j` msL¨vi †mU Q Gi Dc‡mU| AZGe, Z ⊂ Q  
c~‡e©i Av‡jvPbvq Avgiv †c‡qwQ, N ⊂ Z Ges G‡¶‡Î Z ⊂ Q myZivs N ⊂ Z ⊂ Q.  
 
Ag~j` msL¨vi †mU (Set of irrational numbers)  

†h mKj msL¨v‡K a
b
 (†hLv‡b a I b c~Y©msL¨v Ges b≠0) AvKv‡i cÖKvk Kiv hvq bv, Zv‡`i‡K Ag~j` msL¨v e‡j| 

†hgb, 2 , 
3
3 , π, e, 11  BZ¨vw` Ag~j` msL¨v| Ag~j` msL¨vi †mU‡K Q´ Øviv cÖKvk Kiv nq| ¯úóZB, Avgiv 

cvB Q∩Q´ = Φ (duvKv †mU) 
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ev —̄e msL¨vi †mU (Set of real numbers)  
mKj g~j` Ges Ag~j` msL¨v‡K GK‡Î ev —̄e msL¨v e‡j| A_©vr Q∪Q´ nj ev —̄e msL¨vi †mU| ev —̄e msL¨vi 
†mU‡K R Øviv cÖKvk Kiv nq| AZGe, R = Q∪Q´| g~j` msL¨v Ges ev —̄e msL¨vi eY©bv †_‡K Avgiv cvB g~j` 
msL¨vi †mU nj ev —̄e msL¨vi †m‡Ui Dc‡mU A_©vr Q ⊂ R.  
AZGe, N ⊂ Z ⊂ Q Ges Q ⊂ R †_‡K cvB, 
 N ⊂ Z ⊂ Q ⊂ R.  
ev —̄e msL¨vi †mU R Gi Dc‡mU¸‡jv wbæiƒc t 
(K) ¯̂vfvweK msL¨vi †mU N  
(L) c~Y© msL¨vi †mU Z  
(M) g~j` msL¨vi †mU Q  
(N) Ag~j` msLv †mU Q´  
 

ev —̄e msL¨vi ciggvb (Absolute value of real number)  

†Kvb ev —̄e msL¨v x †K hw` msL¨v‡iLvq GKwU we› ỳ aiv nq, Z‡e GB we› ỳ Ges g~jwe› ỳi ga¨eZx© ~̀iZ¡‡K x Gi 

ciggvb ejv nq| †h‡nZz ~̀iZ¡ KLbI FYvZ¥K nqbv, ZvB ev —̄e msL¨vi cigvbgvb FYvZ¥K n‡Z cv‡i bv| ev —̄e 

msL¨vi ciggvb ej‡Z Gi msL¨vgvb (numerical value) †evSvq| 

†Kvb ev —̄e msL¨v x-Gi ciggvb‡K | x | Øviv wb‡ ©̀k Kiv nq Ges msÁv wbæiƒc t 

     | x | = 




x‚ hLb x > 0
0‚ hLb x = 0
–x‚ hLb x<0

  

 

ev —̄e msL¨vi ciggvb ej‡Z Gi msL¨vgvb‡K  †evSvq| 

D`vniY t x = 3 n‡j |x| = |3| = 3,  †h‡nZz x = 3>0  

 x = −2  n‡j |x| = |−2| = –(–2) =2, †h‡nZz x = –2<0.  

 x = 0 n‡j | x | = |0| = 0,  †h‡nZz x = 0.  

 

ciggv‡bi ag©vejx t 
(K) mKj x ∈R Gi Rb¨ |x| = |−x |  

 D`vniY¯̂iƒc t x = 3 n‡j | x | = | 3 | = 3 Ges | – x | = |–3 | = 3 

   ∴   | x | = | –x |  
(L) mKj x ∈R Gi Rb¨ | x | ≥ x  
 cÖgvY t hw` x ≥ 0 nq, Zvn‡j | x | = x  

 Avevi †h‡nZz x ≥ x,  myZivs | x | ≥ x 

 hw` x < 0 nq, Zvn‡j x + (–x)<0 + (–x)  

  ev, 0<–x  

  ev, –x>0  

Avevi –x>0 n‡j 0>x,  myZivs –x>x  

 wKš—z x<0  n‡j | x | = –x,  myZivs | x | >x  

 AZGe, | x | ≥ x  
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(M) mKj x, y ∈R Gi Rb¨ | x y | = | x | | y |  
cÖgvY t GLv‡b PviwU wfbœ †¶‡Î _vK‡Z cv‡i| 

cÖ_g †¶Î t x≥0, y≥0  

 AZGe, xy ≥ 0,  

 msÁv n‡Z cvB, 

 | x | = x,  | y | = y Ges | xy | = xy  

 ∴    | xy | = xy = |x | | y |  
wØZxq †¶Î t  x≥0, y<0  

 AZGe, xy ≤0,  | xy | = –xy  

 msÁv n‡Z cvB, | x | =x,  | y | = –y  

         ∴   | xy | = –xy = x.–y = | x | | y |  
Z…Zxq †¶Î t  x < 0, y ≥ 0  

 AZGe, xy ≤0, | xy | = – xy  

 msÁv n‡Z cvB, | x | = –x,     |  y | = – y  

  ∴   | xy | = – xy = –x..y = | x | | y |  
 

PZz_© †¶Î t  x<0, y<0  

 AZGe, xy < 0  ∴  | xy | = xy  

 msÁv n‡Z cvB, | x | = –x,      | y | = – y  

  ∴    | xy | = xy = (–x) (–y) = | x | | y |  

 ∴    | xy | = | x | | y | 

  

(N) mKj x, y∈R Gi Rb¨ | x + y | ≤| x | + | y |  

 cÖgvY t mKj x, y∈R Gi Rb¨ 

 (| x |+| y |)2 = | x |2 + 2 | x | | y | + | y |2 

  = x2+2 | x |  |y | +y2  [ ...  | x |2 = x2, | y |2 = y2 ] 

  = x2+ 2 | xy | +y2  [ ...  | x | | y | = | xy | ] 

 ∴   (| x | + | y |)2 = x2+ 2 | xy | + y2 ≥ x2 + 2xy + y2  [  ...  | xy | ≥ xy ]  
 ev,  (| x | + | y |)2 ≥ (x+y)2 = | x+y |2  
 ev,  (| x | + | y |)2 ≥ | x + y |2  
 ev,  | x | + | y | ≥  | x+y |  
 AZGe, | x | + | y | ≥ | x+y |  
      A_©vr  | x + y | ≤| x | + | y |  
 
(O) x, a ∈R Gi Rb¨ | x | < a ∈–a<x<a  
cÖgvY t g‡b Ki“b, | x | <a,  Zvn‡j hLb  x ≥ 0, ZLb x < a.  
 Avevi  x<0  n‡j, | x | = – x ⇒ – x<a ⇒ x>– a  A_©vr – a<x.  

 myZivs | x | < a ⇒ – a<x<a.  
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D`vniY-1t   wb‡Pi msL¨v¸‡jv †Kvb †m‡Ui Dcv`vb KviYmn D‡j−L Ki“b t 

 (i) – 58 ,  (ii)) 15,  (iii) 
3
7   

mgvavb t (i) – 58  ∈Q †h‡nZz msL¨vwU –5 Ges 8 GB ỳwU c~Y© msL¨vi AbycvZ| 

 Avevi †m‡nZz Q ⊂ R AZGe – 58  ∈ R  

 (ii)  17 ∈ N, †m‡nZz abvZ¥K ALÛ msL¨v| 
 Avevi, 17∈Z, 17∈Q, 17∈R,  KviY Z, Q Ges R cÖwZwU †m‡UiB Dc‡mU N.  

 (iii) 3 7  ∈Q´ KviY GB msL¨vwU‡K a
b
 , a, b∈ Z, b ;0 GB AvKv‡i cÖKvk Kiv hvq bv| AZGe GwU GKwU 

Ag~j` msL¨v| 
 
D`vniY-2 t  gvb wbY©q Ki“b t 
 (i) | –8 | + | 3–1 |,  (ii) 13 + |–1–4 | –3– | –8 |  
mgvavb t (i)  | –8 | + | 3–1 | 

  = | –8 | + | 2 | = 8 + 2 = 10  
 

 (ii)  13 + | –1–4 | –3– | –8 | 

  = 13 + | – 5 | –3– | –8 | 

  = 13 + 5 – 3 – 8 = 7 

    
D`vniY-3t  cig gvb wPý e¨envi bv K‡i AmgZv¸‡jv cÖKvk Ki“b t 
 (i)  | x | ≤7,  (ii)  | 2x +3 | <7  
mgvavb t (i) Avgiv Rvwb, | x | <a  n‡j  –a<x<a  
        AZGe,  | x | ≤7 n‡j,  –7 ≤x ≤7  
 (ii) Avevi | x | <a⇒–a <x<a  
 AZGe, | 2x+3 | <7  
  ⇒  –7 <2x +3 <7  
  ev,  –7–3<2x+3–3<7–3 
  ev, –10<2x<7  
  ev, –5<x<2  
  AZGe, –5<x<2.  
 
D`vniY-4 t   –2<x<6  AmgZv‡K ciggvb wPý Øviv cÖKvk Ki“b| 
mgvavb t  cÖ`Ë AmgZv‡K Giƒcfv‡e cÖKvk Ki‡Z n‡e †hb, GKB msL¨v wecixZ wPýmn H AmgZvi ỳB cÖv‡š— 
_v‡K| cÖ`Ë AmgZvi cÖ‡Z¨K cÖv‡š—i mv‡_ –2 †hvM K‡i cvB, 

  –2–2<x–2<6–2  
 ev,  –4<x–2<4  
 A_©vr  | x –2 | <4.  
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Abykxjbx-2.2 

1. wb‡Pi Z_¨¸‡jv mZ¨ bv wg_¨v KviYmn D‡j−L Ki“b t 

 (i) –3∈N  (ii) –5∈Q  (iii) 3 8  ∈N,  (iv) 2  ∈Q´  

 (v) 4 ∈Z,  (vi) π∈R  (vii) 12  ∈Z,  (viii) 23  ∈Z  

2. mZ¨ wg_¨v wbY©q Ki“b t 

 (i)  mKj ¯̂vfvweK msL¨v c~Y©msL¨v| 

 (ii)  mKj c~Y©msL¨v ¯̂vfvweK msL¨v| 

 (iii) mKj ev —̄e msL¨v g~j` msL¨v| 

 (iv) mKj g~j` msL¨v ev —̄e msL¨v| 

 (v) mKj Ag~j` msL¨v ev —̄e msL¨v| 

 
3. gvb wbY©q Ki“b t 
 (i) |–3–5|,  (ii) | | 1–2 | – |–6 | |,  (iii) | | 2–6 | – | 1–9 | | 
 
4. ciggvb wPý e¨ZxZ cªKvk Ki“b t 
 (i) |x–2|<5,  (ii) | 2x+4 |<8  
 
5. ciggvb wPý e¨envi K‡i wb‡Pi AmgZv¸‡jv cÖKvk Ki“b t 
 (i) 4<x<10,  (ii) –7<x<–1,   (iii) –3<x–9   
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 3 cvV 
 
RwUj msL¨vi eY©bv, AviMÛ wPÎ I Abyew× msL¨v 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  RwUj msL¨v Kx eY©bv Ki‡Z cvi‡eb, 
  RwUj msL¨vi †hvM, we‡qvM, ¸Y, fvM m¤ú‡K© Ávb AR©b Ki‡Z cvi‡eb, 
  AviMš— wP‡Îi mvnv‡h¨ RwUj msL¨vi e¨vL¨v w`‡Z cvi‡eb, 
  AbyeÜx msL¨v e¨vL¨v I Zv cÖ‡qvM Ki‡Z cvi‡eb| 

 
 

 

RwUj msL¨v (Complex Number)  
†Kvb abvZ¥K msL¨vi eM©g~j Ki‡j abvZ¥K ev FYvZ¥K msL¨v cvIqv hvq| wKš—z GKwU FYvZ¥K

msL¨vi eM©g~j abvZ¥K ev FYvZ¥K †KvbwUB bq| †hgb- –x2  ≠ +x ev  –x.  

g‡b Ki“b, x2+1 = 0 mgxKiYwU mgvavb Ki‡Z n‡e| G‡¶‡Î, x2 = –1, wKš—z Ggb †Kvb ev —̄e msL¨v †bB hvi eM© 
FYvZ¥K nq| G ai‡Yi mgxKiY mgvavb Kivi Rb¨ bZzb GK ai‡bi msL¨v cÖeZ©b Kiv n‡q‡Q| G ai‡bi msL¨v‡K 
RwUj msL¨v ejv nq| 

RwUj msL¨vi Rb¨ GKwU cÖZxK i e¨envi Kiv nq, †hLv‡b  i2 = –1 A_©vr i = –1  GB i = –1  †K RwUj msL¨vi 
GKK g‡b Kiv nq| 
 

RwUj msL¨vi cÖZxK i e¨envi Kiv nq, †hLv‡b  i2 = –1 A_©vr i = –1  GB i = –1  †K RwUj msL¨vi GKK g‡b 
Kiv nq| 

 

msÁv t a Ges b ev —̄e msL¨v n‡j, a +ib AvKv‡ii †h‡Kvb msL¨v‡K RwUj msL¨v ejv nq| GLv‡b a Ges b 

h_vµ‡g RwUj msL¨vi ev —̄e Ask (real part) Ges Aev —̄e Ask (imaginary part) ejv nq| 

a + ib RwUj msL¨vU‡Z hw` b=0 nq, Z‡e msL¨vwU ev —̄e Ges a = 0 n‡j msL¨vwU Aev —̄e n‡e| 

a+ib = 0 n‡j a = 0 Ges b = 0 n‡e| 
 
AviMÛ wPÎ (Agrand Diagrm)  

BDwbU-1 Gi cvV-7 G Av‡jvPbv Kiv n‡q‡Q †h, ỳwU msL¨v Øviv MwVZ µg‡Rvo (a, b) †K Kv‡Z©mxq mgZ‡j †Kvb 

we› ỳ Øviv cÖKvk Kiv hvq| a +ib AvKv‡ii RwUj msL¨vwU‡K Avgv‡`i we‡ePbvaxb x- A¶ Ges y- A¶ Øviv wba©vwiZ 

xy Z‡ji Dcwi ’̄ (a,b) we› ỳ Øviv cÖKvk Kiv hvq| 

a+ib RwUj msL¨vi ev —̄e Ask 'a' †K x A¶ eivei Ges Aev —̄e Ask 'b' †K y A¶ eivei aiv nq| Gfv‡e a + ib 

RwUj msL¨v †_‡K cÖvß (a,  b) we› ỳwU mgZ‡j ’̄vcb Kiv nq| 

†h me RwUj msL¨v m¤ú~Y©fv‡e ev —̄e Zv x- A‡¶i Dci ’̄ we› ỳ Øviv wb‡ ©̀wkZ n‡e| Avevi RwUj msL¨v m¤ú~Y© Aev —̄

e n‡j y- A‡¶i Dci ’̄ we› ỳ Øviv m~wPZ nq| 

 

D`vniY t 3 + 2i, 3–4i, –4+5i, –2–3i, x+iy RwUj msL¨v¸‡jv‡K h_vµ‡g (3, 2), (3, –4), (–4, 5), (–2, –3), (x, y) 

we› ỳ Øviv cÖKvk Kiv nq| 

G‡`i‡K wb‡æ mgZ‡j Dc ’̄vcb Kiv nj t 
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- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Y 

Y 

r 

x X X 

y 

(3+2i)

P(x,y)

(-2-3i) 
(3-4i)

(-4+5i) 

′ 

′ 

 
wPÎ 2.2 

†h wP‡Îi Dci RwUj msL¨v‡K †Kvb we› ỳ Øviv m~wPZ Kiv nh Zv‡K AviM‡Ûi wPÎ ejv nq| 
†h mgZ‡j AviMÛ wPÎ A¼b Kiv nq Zv‡K RwUj Zj (complex plane) ejv nq| 
 
AbyewÜ RwUj msL¨v (Conjugate complex numbers)  
a+ib Ges a–ib RwUj msL¨v ỳwU‡K AbyewÜ RwUj msL¨v e‡j| G‡`i GKwU‡K AciwUi AbyewÜ msL¨v ejv nq| 

a+ib †K z Øviv m~wPZ Ki‡j, a+ib Gi AbyewÜ A_©vr  

a–ib †K z  Øviv m~wPZ Kiv nq| 

AZGe, z = a+ib n‡j z  2= a–ib  

 
RwUj msL¨vi †hvM I we‡qvM (Addition and subtraction of complex number)  
AviMÛ wP‡Îi mvnv‡h¨ RwUj msL¨vi †hvM I we‡qv‡Mi wbqg †ei Kiv hvq| Av‡jvPbv‡Z m~ÎwU cÖgvY bv K‡i ïaygvÎ 
m~ÎwU eY©bv Kiv nj| 

g‡b Ki“b, z1 = x1+iy1 Ges z2 = x2+iy2 ỳwU RwUj msL¨v| G‡`i †hvMdj n‡e z1+z2  

∴   z1+z2 = x1+iy1 +x2+iy2 

    = (x1+x2) +i(y1+y2),  

GLv‡b ev —̄e Ask ev —̄e As‡ki mv‡_ Ges Aev —̄e Ask Aev —̄e As‡ki mv‡_ †hvM Kiv n‡q‡Q| 

AZGe, z1+z2 = (x1+x2) +i(y1+y2)  

 

†hv‡Mi wbqgt `ywU RwUj msL¨vi †hvMdj=G‡`i ev —̄e As‡ki †hvMdj + i (G‡`i Aev —̄e As‡ki †hvMdj) 
 
D`vniY t  z1 = 2 + 4i Ges z2 = 4 + 3i n‡j z1 + z2 Gi gvb KZ? 

mgvavbt  GLv‡b, z1 + z2  = 2 + 4i + 4 + 3i 

   = (2+4) +i(4+3) 

   = 6 + i7 

 
Avevi z1 – z2 = (x1 + iy1) – (x2 + iy2) 

 = x1 + iy1 –  x2 – iy2 

 = (x1 –x2) + i(y1 – y2) 

      ∴  z1–z2 = (x1– x2) + i(y1 – y2) 
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we‡qv‡Mi wbqg t ỳwU RwUj msL¨vi we‡qvMdj = G‡`i ev —̄e As‡ki we‡qvMdj + i (G‡`i Aev —̄e As‡ki 
we‡qvMdj) 

 
D`vniY t  z1 = 2+i Ges  z2 = 1+5i n‡j z1 – z2 KZ? 

mgvavbt      GLv‡b z1– z2 = (2+i) – (1+5i) 

   = 2 + i – 1 – 5i 

   = (2–1) + i(1–5) 

   = 1 + i(–4) 

   = 1 – 4i  
RwUj msL¨vi ¸Y I fvM 
g‡b Ki“b, z1 = a+ib Ges z2 = c+id  
z1z2 †ei Ki‡Z n‡j cÖ_‡g ev —̄e msL¨vi ¸Yb cÖwµqvi wbqg Abymv‡i (a+ib) Ges (c+id) ¸Y Ki‡Z n‡e| Gici 
¸Yd‡j i2 Gi cwie‡Z© –1 emv‡Z n‡e A_©vr i2 = –1 emv‡Z n‡e| 
 
D`vniY t  (3+2i) (4+5i) Gi gvb wbY©q Ki“b| 

mgvavbt  (3+2i) (4+5i)  

 = 3 (4+5i) + 2i(4+5i) 

 = 12 + 15i + 8i + 10i2 

 = 12 + 23i + 10 (–1) [  ...  i2 = – 1]  

 = 12 + 23i – 10 

 = 2 + 23i  

 AZGe (3+2i) (4+5i) = 2+23i  
 

Avevi GKwU RwUj msL¨v‡K Aci GKwU RwUj msL¨v Øviv fvM Ki‡Z n‡j AbyewÜ RwUj msL¨vi mvnvh¨ wb‡q 
fvMdj wbY©q Ki‡Z nq| cÖ_‡g †h RwUj msL¨v w`‡q fvM Ki‡Z n‡e Zvi AbyewÜ RwUj msL¨v w`‡q je I ni‡K 
¸Y Ki‡Z n‡e| Gici RwUj msL¨vi ¸Y‡bi wbqg Abymv‡i evKx MYbv Ki‡Z n‡e| 
 

D`vniY t  3+2i4+5i   Gi gvb wbY©q Ki“b 

mgvavbt  3+2i4+5i  = 
(3+2i) (4–5i)
(4+5i) (4–5i)   [ ni I je‡K n‡ii AbyewÜ msL¨v Øviv ¸Y K‡i ] 

  = 
12–15i+8i–10i2

(4)2 – (5i)2
  

  = 
12 – 7i – 10 (–1)

16–25i2
 ,    [ ... i2 = –1 ] 

  = 
12–7i+10
16–25(–1)  

  = 
22–7i
16+25  = 

22–7i
41   

  = 
22
41  – 

7
41  i 

mgvavbK…Z D`vniY t 

D`vniY- 1t    1+i4+3i    †K A+iB AvKv‡i cÖKvk Ki“b| 
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mgvavb t  1+i4+3i  = 
(1+i) (4–3i)
(4+3i) (4–3i)  

  = 
4–3i+4i–3i2

(4)2 –(3i)2
  

  = 
4 + i – 3i2

16 – 9i2
  = 

4+i–3(–1)
16–9(–1)   

  = 
4+i+3
16+9   = 

7+i
25   = 

7
25  + 

1
25  i 

 AZGe  1+i4+3i  = 
7
25  + 

1
25  i,  hvnv A+iB AvKv‡ii| 

D`vniY-2 t g‡b Ki“b, z = 2 + 3i, Zvn‡j z + z   Ges z z   wbY©q Ki“b| 

mgvavb t  z = 2 + 3 i  
mgvavb t  z = 2 + 3 i  
 AZGe, z  = 2 – 3i  

  GLb, z +  z  = 2+3i + 2–3i = 4 

   Ges z  z  = (2+3i) (2–3i) 

  = (2)2 – (3i)2 

  = 4 – 9i2 

  = 4 –9 ∞ (–1) 

  = 4 + 9 = 13  
 

D`vniY-3 t  x = 2+i n‡j cÖgvY Ki“b t x2 –4x + 5 = 0  
mgvavb t  †`qv Av‡Q, x = 2 + i  
 AZGe, x – 2 = i  
 ev, (x–2)2 = i2  
 ev, x2 –4x + 4 = 1  
 ev, x2 – 4x+5 = 0   
 

 

 

Abykxjbx-2.3 

1. A + iB AvKv‡i cÖKvk Ki“b t 

 (i) 5+2i4–3i ,    (ii) (2+i) (4+5i) 
  

2. mij Ki“b t 

 (i) 
3+2i
3–5i  + 

3–2i
2+5i  ,   (ii) 

(x+iy)2

x–iy   + 
(x–iy)2

x+iy   

   

3. x = 4 – 3i n‡j cÖgvY Ki“b t x2 –8x + 25 = 0  
 

4. hw` z1 = 2+5i Ges z2 = 1 – 4i nq, Z‡e z  1 + z  2 Ges z  1 z  2 Gi gvb wbY©q Ki“b| 
 

5. AviMÛ wP‡Î wb‡Pi msL¨v¸‡jv emvb t 
 (i) 5+3i,   (ii) –8+5i,  (iii) –3–2i,  (iv) 7 – 5i 
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 4 cvV 
 
RwUj msL¨vi gWzjvm I AvM©y‡g›U 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  RwUj msL¨vi gWzjvm Ges AvM©y‡g›U wK Zv eY©bv Ki‡Z cvi‡eb; 
  RwUj msL¨vi gWzjv‡mi ¸Yvejx e¨vL¨v Ki‡Z cvi‡eb| 

 
 

 

RwUj msL¨vi gWzjvm (modulus) Ges AvM©y‡g›U (argument)  
z + x + iy GKwU RwUj msL¨v n‡j Gi gWzjvm | z | Øviv cÖKvk Kiv nq Ges | z | †K wbæiƒ‡c
msÁvwqZ Kiv nqt 

  | z | = | x + iy | = x2 + y2  

 †hgb, z = 2 + 3i Gi gWzjvm n‡e, | z | = | 2 + 3i | = 22+32  = 13    

3–2i  Gi gWzjvm n‡e, | 3 – 2i | = 32+(–2)2  = 13  

O 

θ 

y 
r 

x X 

P(x,y)

 
 wPÎ 2.3 

 

Dc‡ii AviMÛ wP‡Î OP = r = | z | = x2 + y2   
| z | †K ms‡¶‡c †jLv nq mod z. 
  

Avevi, θ †K ejv nq z Gi AvM©y‡g›U Ges ms‡¶‡c †jLv nq AvM© z A_©vr arg z.  
AvM© z †K wbæwjwLZfv‡e msÁvwqZ Kiv nq t 

 arg z = θ = tan–1 
y
x    

AZGe, x + iy Øviv GKwU RwUj msL¨v m~wPZ n‡j H msL¨vwUi gWzjvm = r = x2+y2  Ges  

msL¨vwUi AvM©y‡g›U = θ = tan–1 yx   

y Ges x Gi gvb wbw ©̀ó _vK‡jI wÎ‡KvYwgwZ †_‡K Avgiv θ Gi AmsL¨ gvb cvB| wKš—z –π <θ<π e¨ewai g‡a¨ θ 
Gi Abb¨ (unique) gvb cvIqv hvq| H gvb‡K AvM©y‡g›U θ Gi gyL¨ gvb ejv nq|  Ab¨wKQy ejv bv _vK‡j 
gyL¨gvb‡K RwUj msL¨vi AvM©y‡g›U we‡ePbv Kiv nq| AvM©y‡g›U A_©vr θ− †K mvaviYZ †iwWqv‡b cÖKvk Kiv nq| 
 

P we›`ywU wØZxq PZzf©v‡M _vK‡j P(–x, y) n‡e Ges z = – x+iy, G‡¶‡Î gWzjvm r = x2+y2  wKš—z θ = tan–1 





–
y
x    A_©vr tanθ = – y

x
   

myZivs wØZxq PZzf©v‡M Aew ’̄Z P we›`y Øviv m~wPZ RwUj msL¨vi AvM©y‡g›U m~PK †KvbwU π2  Gi †P‡q eo Ges π Gi 

†P‡q †QvU n‡e|  

AZGe, θ = π – tan–1 y
x
 .  
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Avevi P we› ỳwU Z…Zxq PZzf©v‡M _vK‡j P(–x, –y) n‡e Ges z = –x –iy, G‡¶‡Î gWzjvm r = x2+y2  Ges AvM©y‡g›U. 

θ = tan–1 



–y

–x    = tan
–1
y
x 
 A_©vr  tanθ = yx   

myZivs Z…Zxq PZzf©v‡M Aew ’̄Z P we› ỳi AvM©y‡g›U ỳB mg‡KvY A‡c¶v eo wKš—z wZb mg‡Kvb A‡c¶v †QvU|  

AZGe, θ = π + tan–1 y
x
   

 

Abyiƒcfv‡e, PZz_© PZzf©v‡M Aew ’̄Z P(x, –y) we› ỳ Øviv m~wPZ z = x–iy RwUj msL¨vi gWzjvm r = x2+y2   Ges 

AvM©y‡g›U wZb mg‡KvY A‡c¶v e„nËi wKš—z Pvi mg‡KvY A‡c¶v ¶z`ªZi| AZGe, θ = 2π – tan–1 y
x
   

 

| z | †K ms‡¶‡c †jLv nq mod z. Ges AvM© z †K †jLv nq arg z = θ = tan–1 y
x
    

 

D`vniY t z = 4 + 5i n‡j arg z = tan–1 54   

 z = –2 + 3i n‡j arg z = π – tan–1 32   

 z = –3 – 2i n‡j arg z = π + tan–1 23   

 z = 3 –4i n‡j arg z = 2π – tan–1 43   

 
gWzjv‡mi ¸Yvejx t 
1.  GKwU RwUj msL¨v Ges Gi AbyewÜ msL¨vi gWzjvm Awfbœ|  
cÖgvY t g‡b Ki“b, a+ib GKwU RwUj msL¨v| 

 ∴  (a+ib) Gi gWzjvm = | a + ib | = a2+b2   

 a + ib  Gi AbyewÜ msL¨v = a–ib  

 GLb (a–ib) Gi gWzjvm = | a – ib | = a2+(–b)2  = a2+b2   

  ∴  | a + ib | = | a – ib |  
 
2.  `ywU RwUj msL¨vi ¸Yd‡ji gWzjvm G‡`i wbR wbR gWzjvmØ‡qi ¸Yd‡ji mgvb| 
cÖgvY t g‡b Ki“b, a + ib Ges c + id  ỳwU RwUj ivwk| 

 (a + ib)  Gi gWzjvm = | a + ib | = a2+b2   

 (c + id)  Gi gWzjvm = | c+id | = c2+d2    

 GLb (a+ib) (c+id) = ac + iad + ibc + i2bd 

   = ac + iad + ibc –bd 

   = (ac – bd) + i (ad + bc) 

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

   = a2c2 – 2abcd + b2d2 + a2d2 + 2abcd +b2c2  

   = a2c2 + b2d2 + a2d2 + b2c2  

   = a2c2 + a2d2 + b2c2 + b2d2  

   = a2 (c2+d2) +b2(c2+d2)  
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   = (c2+d2) (a2+b2)  

   = c2+d2  × a2+b2  

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

AZGe, | (a+ib) (c+id) | = |a+ib| |c+id|  
 
3.  `ywU RwUj msL¨vi fvMd‡ji gWzjvm G‡`i gWzjvmØ‡qi fvMd‡ji mgvb| 
cÖgvY t g‡b Ki“b, a+ib Ges c+id ỳwU RwUj msL¨v| 

GLb,  a+ib
c+id  = 

(a+ib) (c–id)
(c+id) (c–id)  

  = 
ac – iad + ibc –i2bd

c2 – i2d2
  

  = 
(ac + bd) + i(bc – ad)

c2 + d2
  

  = 
ac + bd

c2 + d2
  + i 

bc – ad

c2 + d2
  

 | a+ib|   = a2 + b2  Ges  | c+id | = c2+d2  

 



a+ib

c+id   = 




ac + bd

c2 + d2
2

 + 




bc – ad

c2 + d2
2

  

  = 
(ac+bd)2 +(bc–ad)2

(c2+d2)2
  

  = 
a2c2 +2abcd + b2d2 +b2c2 –2abcd +a2d2

(c2+d2)2
  

  = 
a2c2 + b2d2 + b2c2 + a2d2

(c2+d2)2
  

  = 
(a2+b2) (c2+d2)

(c2+d2)2
  = 

a2+b2

c2+d2
  

  = 
a2+b2

c2+d2
  = 

| a + ib |
| c+id |   

AZGe, 



a+ib

c+id   = 
| a+ib |
| c+id |  

 
mgvavbK…Z D`vniY t 
D`vniY-1 t  5 + 6i Gi gWzjvm I AvM©y‡g›U wbY©q Ki“b| 

mgvavb t g‡b Ki“b, z = 5 + 6i  

 ∴ gWzjvm = | z | = 52+62  = 25+36  = 61   

 AvM©y‡g›U θ = tan–1 65   

 AZGe, gWzjvm = 61  Ges AvM©y‡g›U = tan–1 65   
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D`vniY-2 t  cÖgvY Ki“b  



x–iy

x+iy   = 1  

mgvavb t Avgiv Rvwb, `ywU RwUj msL¨vi fvMd‡ji gWzjvm G‡`i gWzjvmØ‡qi fvMd‡ji mgvb| 

AZGe,  



x–iy

x+iy   =  
| x–iy |
| x+iy |  

   = 
x2 +(–y)2

x2 +y2
  

   = 
x2 + y2

x2 + y2
   = 1 

 ∴    



x–iy

x+iy   = 1  

 
D`vniY-3t  z1 = 9 + 5i Ges z2 = 3–2i n‡j, cÖgvY Ki“b  | z1 | |z2 | = | z1z2 |  

mgvavb t z1 = 9+5i,  | z1 | = 92+52  = 81 + 25  = 106  

 z2 = 3–2i,  | z2 | = 32+(–2)2  = 9+4  = 13  

 z1z2 = (9+5i) (3–2i) 

   = 27 – 18i + 15i – 10i2 
   = 27 – 3i + 10 
  = 37 – 3i 

∴  | z1z2 | = (37)2 + (–3)2  

  = 1369+9  

  = 1378  

  = 106∞13  

  = 106  ∞ 13  
  = | z1 | | z2 | 

AZGe, | z1 | |z2 | = | z1z2 |  
 

 

 

 

Abykxjbx-2.4 

 
1. wb‡Pi msL¨v¸‡jvi gWzjvm I AvM©y‡g›U wbY©q Ki“b t 
 (i) 3–5i,  (ii) 12+5i,  (iii) 1+ 3  i ;  
 

2. 5–i
2–3i   Gi gWzjvm I AvM©y‡g›U wbY©q Ki“b| 

 

3. hw` z  Ges a RwUj msL¨v nq, Z‡e cÖgvY Ki“b, 
 | z+a |2 + |z–a|2 = 2(|z|2 + |a|2)  
 

4. z = x + iy Øviv  |z+1| + |z–1| = 4 mgxKiY wm× n‡j  
 cÖgvY Ki“b, 3x2 + 4y2 = 12  
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 5 cvV 
 
RwUj msL¨vi ¸Yvejx Ges †cvjvi AvKvi 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  RwUj msL¨vi ¸Yvejx eY©bv Ki‡Z cvi‡eb; 
  RwUj msL¨vi †cvjvi ’̄vbvsK wbY©q Ki‡Z cvi‡eb| 

 
 

 

RwUj msL¨vi ¸Yvejx 
1.   hw`  a+ib = 0 nq, Z‡e a = 0, b = 0  

cÖgvY t †m‡nZz a + ib =0,  ev, a = – ib  

      ∴  a2 = (–ib)2  

      ev, a2 = i2b2 = – b2  

            ∴   a2+b2 = 0  

†h‡nZz a2 Ges b2 ỳwU msL¨vB abvZ¥K, myZivs a I b Avjv`vfv‡e k~b¨ (0) bv n‡j G‡`i †hvMdj k~b¨ n‡Z cv‡i 

bv| 

myZivs a = 0, b = 0.  
 
2. a + ib = c + id n‡j, a = c Ges b = d  
cÖgvY t †h‡nZz a + ib = c + id 

 ∴  a – c = id – ib  
 ev, a – c = i (d–b)  

 ev, (a –c)2 = i2(d–b)2 

 ev, (a–c)2 = –(d–b)2  

 ev, (a–c)2 + (d–b)2 = 0  

 ∴  a – c= 0,  d–b = 0 [ (1) bs Gi Abyiƒc hyw³ cÖ‡qvM K‡i ] 
 AZGe, a = c Ges b = d.  
 
3. GKwU RwUj msL¨v I Zvi AbyewÜ msL¨vi †hvMdj I ¸Ydj DfqB ev —̄e msL¨v n‡e| 
cÖgvY t  g‡b Ki“b, a + ib GKwU RwUj msL¨v 

 Zvn‡j, a + ib Gi AbyewÜ msL¨v n‡e a – ib.  

 GLb  (a+ib) + (a–ib) = a+ib + a –ib = 2a, hv GKwU ev —̄e msL¨v 

 Avevi, (a+ib) (a–ib) = a2–i2b2 = a2 – (–1)b2 = a2+b2, hv GKwU ev —̄e msL¨v| 
 
4.  AbyewÜ bq Ggb `ywU RwUj msL¨vi †hvMdj, we‡qvMdj, ¸Ydj Ges fvMdj cÖ‡Z¨KwUB RwUj msL¨v n‡e| 

cÖgvY t g‡b Ki“b, a + ib Ges c + id ỳwU RwUj msL¨v| 

 ∴  (a+ib) + (c+id) = (a+c) +i (b+d),  hv GKwU RwUj msL¨v 

     (a+ib) – (c+id) = (a–c) +i(b–d),  hv GKwU RwUj msL¨v 

     (a+ib) (c+id) = ac + iad + ibc + i2bd 

    = ac + iad + ibc – bd 

    = (ac – bd) + i (ad + bc), 
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      hv GKwU RwUj msL¨v| 

 Avevi  a + ib
c + id  = 

(a+ib) (c–id)
(c+id) (c–id)  

    = 
ac – iad + ibc – i2bd

c2–i2d2
  

    = 
ac –iad + ibc + bd

c2 + d2
  

    = 
(ac + bd) + i(bc – ad)

c2 + d2
  

    = 
ac + bd

c2+d2
  + i 

bc–ad

c2+d2
 ,  hv GKwU RwUj msL¨v| 

 
5.   †Kvb abvZ¥K ALÛ m~PK kw³wewkó RwUj msL¨v GKwU RwUj msL¨v n‡e| 
cÖgvY t a + ib GKwU RwUj msL¨v n‡e, 
 (a + ib)2 = a2+i.2ab + i2b2 

   = a2+i.2ab – b2 

   = a2–b2 + i.2ab  
 
 Avevi (a+ib)3 = a3 + 3a2.ib + 3a(ib)2 + (ib)3 

   = a3 + i3a2b + 3a.i2b2 – i3b3   

   = a3 + i3a2b –3ab2 –ib3   [  ...  i3 =i2 .i = –i ] 

   = (a3 – 3ab2) + i(3a2b – b3) 
 
AZGe, RwUj msL¨vi wØZxq, Z…Zxq abvZ¥K c~Y©msL¨vi m~PK kw³i Df‡q RwUj ivwk| Gfv‡e AMÖmi n‡q †`Lv‡bv 
hvq †h, †h †Kvb abvZ¥K ALÛ m~PK kw³wewkó RwUj msL¨v GKwU RwUj msL¨v n‡e| 
 
6. †h †Kvb RwUj msL¨vi g~j GKwU RwUj msL¨v n‡e| 

cÖgvY t  a + ib RwUj msL¨vi †¶‡Î ai“b n a+ib  = x  
 AZGe,  a + ib = xn  
 hw` x ev —̄e msL¨v nq, Zvn‡j xn ev —̄e msL¨v n‡e| G‡¶‡Î a + ib = xn m¤úK© †_‡K ejv hvq GKwU ev —̄e 
msL¨v GKwU RwUj msL¨vi mgvb, hv Am¤¢e| 
AZGe, x A_©vr cÖ`Ë msL¨vi n Zg g~j RwUj msL¨v n‡e| 
 
RwUj msL¨vi †cvjvi AvKvi 
g‡b Ki“b, x + iy GKwU RwUj msL¨v| AviMÛ wP‡Î GwU‡K wbæiƒ‡c Dc ’̄vcb Kiv hvq t 

O 

θ 

y 
r 

x X 

P(x,y)

M 

^ 

 
wPÎ 2.4 
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GLv‡b OP = r, OM = x, MP = y  

 AZGe, sinθ = MP
OP

  = 
y
r
   

   ∴  y = rsinθ  
 Avevi cosθ = OM

OP
  = 

x
r
  

   ∴  x = rcosθ  
 myZivs x+iy = rcosθ + i rsinθ 
  
 ∴  rcosθ + i rsinθ  ev, r(cosθ+isinθ) †K x+iy RwUj msL¨vwUi †cvjvi AvKvi ejv nq| GLv‡b  r Ges θ 
h_vµ‡g RwUj msL¨vi gWzjvm I AvM©y‡g›U| 
 

 †cvjvi AvKv‡i x+iy Gi Rb¨ x = r cosθ,     y = r sinθ  
 
D`vniY-1t  wb‡Pi RwUj msL¨v¸‡jv‡K †cvjvi AvKv‡i cÖKvk Ki“b, 
   (i) 9–5i,   (ii) 2+3i  
 

mgvavb t (i) 9–5i,  
 GLv‡b r = 92+(–5)2  = 81+25  = 106  

      θ = tan–1 
–5
9    ∴  tanθ = – 

5
9  

 ∴ cÖ`Ë msL¨vi †cvjvi AvKvi = r cosθ + i r sinθ  

   = 106  cosθ + i 106  sinθ  †hLv‡b tanθ = – 59  

   = 106 (cosθ + i sinθ) , tanθ = – 
5
9   

 
(ii) 2 + 3i  

 GLv‡b, r = 22+32  = 4+9  = 13  

   θ  = tan–1 
3
2  ∴  tanθ = 

3
2   

 ∴ cÖ`Ë msL¨vi †cvjvi AvKvi = r cosθ + i rsinθ 

    = 13  cosθ + i 13  sinθ, tanθ = 
3
2  

    = 13 (cosθ + isinθ) ,   †hLv‡b tanθ = 32   

 
D`vniY-2 t  (a+ib) (c+id) = x+iy n‡j cÖgvY Ki“b t (a–ib) (c–id) = x–iy  

cÖgvY t †`qv Av‡Q, (a+id) (c+id) = x+iy  
 ev, ac + iad + ibc+i2bd = x+ iy  
 ev, ac + iad + ibc –bd = x+ iy  
 ev, (ac –bd) + i (ad +bc) = x +iy  
 AZGe, ac – bd = x, ad + bc = y            [KviY a+ib = c + id n‡j a = c, b = d ] 
 evgc¶  = (a–id) (c–id) 

   = ac – iad – ibc + i2bd 

   = ac – iad – ibc –bd 

   = (ac –bd) –i(ad+bc) 

   = x –iy =  Wvbc¶  
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Abykxjbx-2.5 

1. wb‡Pi RwUj msL¨v¸‡jv‡K †cvjvi AvKv‡i cÖKvk Ki“b t 
 (i) 1+i,  (ii) –2+2i,  (iii) –1+i 3   

2. 3
a+ib  = x+iy n‡j cÖgvY Ki“b,  3 a–ib  = x–iy  

3. x t y = a + ib t c+id n‡j, cÖgvY Ki“b, (c2+d2) x2–2 (ac+bd) xy+(a2+b2)y2 = 0  

4. mZ¨ wg_¨v wbY©q Ki“b t 
 i) Abyew× bq Ggb ỳwU RwUj msL¨vi †hvMdj GKwU RwUj msLv| 
 ii) AbyewÜ ỳwU RwUj msL¨v †hvMdj GKwU RwUj msL¨v| 
 iii) ỳwU ev —̄e msL¨vi †hvMdj RwUj msL¨v| 
 iv) ỳwU RwUj msL¨vi †hvMdj GKwU ev —̄e msL¨v| 
 v) RwUj msL¨vi †cvjvi AvKv‡i ïaygvÎ gWzjvm cÖ‡qvRb nq| 

5. 3
x+iy  = a+ib n‡j Ki“b, xa  + 

y
b  = 4(a

2–b2)  
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 6 cvV 
 
RwUj msL¨vi eM©g~j 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  wKfv‡e RwUj msL¨vi eM©g~j wbY©q Ki‡Z nq eY©bv Ki‡Z cvi‡eb; 
  eM©g~‡ji gva¨‡g mgm¨v mgvav‡bi `¶Zv AR©b Ki‡Z cvi‡eb| 

 
 

 

g‡b Ki“b, a + ib GKwU RwUj msL¨vi| Gi eM©g~j wbY©q Ki‡Z n‡e|  
Avgiv Rvwb, GKwU RwUj msL¨vi †h †Kvb g~j GKwU RwUj msL¨v| 
AZGe, ai“b, a+ib   = x+iy, GLv‡b x I y DfqB ev —̄e msL¨v| 

Dfq c¶‡K eM© K‡i cvIqv hvq, 

 a+ib = (x+iy)2 = x2+i 2xy+i2y2 = x2–y2+i2xy  
AZGe, a+ib = x2–y2 +i2xy  

RwUj msL¨vi mgZv †_‡K Avgiv cvB, 

 x2 – y2 = a  

 2xy = b - - - - - (i)  
GLb (x2+y2)2 = (x2–y2)2 + 4x2y2 = (x2–y2)2 + (2xy)2  

ev, (x2+y2)2 = a2+ b2 

AZGe, x2+y2 = a2+b2           [KviY x2 Ges y2 DfqB abvZ¥K, myZivs x2+y2 abvZ¥K ] 

GLb, x2 – y2 = a 

        x2+y2 = a2+b2   
  (+) K‡i 2x2 = a + a2+b2   

ev, x2 = 12 ( )a + a2+b2    

AZGe, x = ± 






1

2 
( )a+ a2+b2– a

1

2

 
  

Avevi  x2 + y2 = a2+b2  

  x2 – y2 = a  
(–) K‡i t 2y2 = a2 + b2  – a  

ev, y2 = 12 ( )a2+b2 – a   

AZGe, y = ± 






1

2 
( )a2+b2– a

1

2

 
    

 
(i) bs mgxKiY †_‡K GUv ¯úó †h, b abvZ¥K n‡j x Ges y Gi GKB wPý n‡e| G‡¶‡Î  

 a + ib  = ± 














1

2 
( )a2+b2+a

1

2

 
+ i 







1

2 a2+b2 – a

1

2

 
  

Avevi b FYvZ¥K n‡j, x I y wecixZ wPýhy³ n‡e| G‡¶‡Î- 

 a+ib  = ± 
















 

1
2
( )a2+b2+a

1

2

 
 – i 







1

2 a2+b2 – a

1

2
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D`vniY-1 t 7–30 –2   Gi eM©g~j wbY©q Ki“b| 
mgvavb t 7–30 –2  = 7 – 30 i2.2  = 7–i30 2   

 g‡b Ki“b, 70 – i30 2  = x + iy,  †hLv‡b x I y ev —̄e msL¨v| 

 Zvn‡j, ( )70 – i30 2  2 = (x+iy)2  

 ev, 70 – i30 2  = x2– y2 + i 2xy  

 AZGe, x2 – y2 = 7 ...................... (1)  

       2xy = – 30 2  ................. (2)  
 GLb, (x2+y2)2 = (x2 – y2) + 4x2y2 

    = (x2 – y2)2 + (2xy)2 

    = 72 + (–30 2 )2 

    = 49 + 900∞2 

    = 49 + 1800 

    = 1849 

   ∴  x2+y2 = 1849  = (43)2  = 43   
  AZGe, x2+y2 = 43 ....................... (3)  

 (1) bs Ges (3) bs mgxKiY †hvM K‡i cvB, 

   2x2 = 50,  ev x2 = 25, myZivs x = ± 5  

 Avevi (3) bs n‡Z (1) bs we‡qvM K‡i cvB, 

  2y2 = 36,  ev y2 = 18  myZivs y = ± 18  = ± 3 2   

 (2) bs n‡Z cvB, 2xy = 30 2    A_©vr xy FYvZ¥K  

 AZGe, x Ges y Gi wPý ci¯úi wecixZ n‡e| 

 ∴ wb‡Y©q eM©g~j = ± (5–i 3 2 ).  

 
D`vniY-2 t  cÖgvY Ki“b, (1–i)–2 – (1+i)–2 = i  
mgvavb t evgc¶  = (1–i)–2 – (1+i)–2  

        = 
1

(1–i)2
  – 

1

(1+i)2
  

        = 
(1+i)2– (1–i)2

(1–i)2 (1+i)2
  

   = 
(1+2i+i2) – (1–2i+i2)

{(1–i) (1+i)}2
  

   = 
(1+2i–1) – (1–2i–1)

(12–i2)2
  

   = 
2i + 2i

(1+1)2
  

   = 
4i
4   = i = Wvbc¶ 

   ∴  (1 - i)–2 – (1+i)–2 = i  
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Abykxjbx-2.6 

1. eM©g~j wbY©q Ki“b t 

 (i) –8–6 –1 ,   (ii) 1 + i,   (iii) 1 – i a2–1   

 (iv) 2 + i x2–4 ,  (v) 2x + i (x2–1)   (vi) x+i 1–x2   

 (vii) 12 (–1+ –3) ,   (viii) –7 + 24i  

 
2. cÖgvY Ki“b t 

 (i) i  = ± 
1

2
 (1+i) ,  (ii) –i  = ± 

1

2
 (1–i)   

 (iii) i  + –i  = 2   
 
3. cÖgvY Ki“b t  

 ( )3 + 4i  
–
1

2

 
  + (3–4i)

–
1

2

 
  = 

4
5  

  
4. gvb wbY©q Ki“b t 

 (2+i3 5 )

1

2

 
  + (2–i3 5 )

–
1

2
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 7 cvV 
 
GK‡Ki Nbg~j 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  GK‡Ki Nbg~j Kx ej‡Z cvi‡eb, 
  Nbg~j wKfv‡e †ei K‡i Rvb‡Z cvi‡eb, 
  Nbg~‡ji ag©vejx Kx e¨vL¨v Ki‡Z cvi‡eb| 

 
 

 

GK‡Ki Nbg~j 

g‡b Ki“b, 3 1  = x, Zvn‡j x3 = 1, ev x3 –1 = 0  

ev,  (x–1) (x2+x+1) = 0  

myZivs x–1 = 0,  A_©vr x = 1 A_©vr GK‡Ki GKwU Nbg~j| 

A_ev x2+x+1 = 0  

ev, x2+2.x.12  + 


1
2  2 – 



1
2  2+1 = 0  

ev, 



x + 
1
2  2 – 

1
4  + 1 = 0  

ev, 



x + 
1
2  2 + 

4–1
4   = 0  

ev, 



x + 
1
2  2 + 

3
4  = 0  

ev, 



x + 
1
2  2 – 



–3

4   = 0  

ev, 



x + 
1
2  2 – 



3

2  i  2 = 0 [  ...  i2 = 1]  

ev, 





x + 
1
2 + 

3
2  i  





x + 
1
2 – 

3
2  i   = 0  

AZGe, x = – 12  – 
3
2   i, – 

1
2  + 

3
2   i  

A_©vr  x = 12 (–1– 3i) , 
1
2 (–1+ 3 i) .  

myZivs GK‡Ki wZbwU Nbg~j n‡jv t  

 1,    
1
2 (–1+i 3) ,    

1
2 (–1–i 3)   

g~j wZbwUi g‡a¨ GKwU ev —̄e msL¨v Ges ỳwU RwUj msL¨v| Avevi RwUj msL¨v ỳwU ci¯ú‡ii AbyewÜ| 
 
GK‡Ki Nbg~j¸‡jvi ¸Yvejx 
1. GK‡Ki RwUj Nbg~j `ywUi GKwU AciwUi eM©  

cÖgvY t GK‡Ki RwUj Nbg~j `ywU nj 12 (–1 + 3 i) , 
1
2 (–1 – 3 i)   

 GLb, [ 12 (–1+i 3) ]2  

  = 
1
4 (1–2i 3 + i23)   
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  = 
1
4 (1–2i 3 –3)  

  = 
1
4 (–2–2i 3)  

  = 
1
2 (–1–i 3)  

 

 Avevi, 



1

2 (–1–i 3)  2  

  = 
1
4 (1+2i 3 +i23)   

  = 
1
4 (1+2i 3 –3)  

  = 
1
4 (–2+2i 3)  

  = 
1
2 (–1+i 3)  

RwUj g~jØ‡qi †h‡Kvb GKwU‡K ω (omega) ai‡j AciwU ω2 n‡e| 
AZGe, GK‡Ki wZbwU Nbg~j‡K 1, ω, ω2 Øviv cÖKvk Kiv hvq| 
 
2. GK‡Ki RwUj Nbg~j `ywUi ¸Ydj GKK| 

cÖgvY t Avgiv cvB, ω = 12 (–1 + 3 i)  n‡j ω2 = 12 (–1– 3i)   

myZivs  ω.ω2  = 
1
2 (–1+ 3i)  . 

1
2 (–1– 3i)  

   = 
1
4  [(–1)

2 – ( 3 i)2 ] 

   = 
1
4 (1–3i

2)  

   = 
1
4 (1+3)  = 

1
4  . 4 =1   

 AZGe, ω3 = 1  
 
3.  GK‡Ki RwUj g~jØ‡qi GKwU AciwUi Dëv| 
cÖgvY t ω GK‡Ki GKwU RwUj Nbg~j n‡j AciwU n‡e ω2.  

 GLb ω3 =1,  myZivs ω = 1
ω
2
   Ges ω2 = 1

ω
   

 A_©vr GK‡Ki RwUj g~jØ‡qi GKwU AciwUi Dëv| 
 
4.  GK‡Ki wZbwU Nbg~‡ji mgwó k~b¨| 

cÖgvY t GK‡Ki wZbwU Nbg~j nj- 1, ω, ω2 †hLv‡b  ω = 12 (–1 + 3i)  Ges  ω2 = 12 (–1– 3i)   

GLb  1+ω+ω2 = 1 + 
1
2 (–1+ 3i)  + 

1
2 (–1– 3i)    

   = 1 + 
1
2 (–1+ 3i –1– 3i)  

   = 1 + 
1
2 (–2)  = 1 – 1 = 0  

 AZGe, 1 + ω + ω2 = 0  
 
mgvavbK…Z D`vniY 

D`vniY-1 t  hw` a = 12 (–1+ –3)  Ges b = 12 (–1– –3)  nq, Z‡e cÖgvY Ki“b  
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     a4 + a2b2 + b4 = 0  
mgvavb t Avgiv Rvwb, GK‡Ki RwUj Nbg~j ỳwU nj 

 1
2 (–1+ 3)   Ges 12 (–1– 3)  

g‡b Ki“b, a = 12 (–1– –3)  = ω 

 Ges b = 12 (–1– 3)  = ω2  

evgc¶ = a4+a2b2+b4 
 = ω4+ω2.(ω2)2+(ω2)4 

 = ω4+ω2.ω4 + ω8 

 = ω4+ω6+ω8 

 = ω3.ω+(ω3)2 + (ω3)2.ω2 

 = 1.ω+12+12.ω2,  †h‡nZz ω3 = 1 
 = ω+1+ω2 

 = 1+ω+ω2 

 = 0 [ ∴ †h‡nZz 1+ω+ω2 = 0 ] 
 = Wvbc¶ 

AZGe, a4 + a2b2 + b4 = 0  
 

D`vniY-2 t hw` x = p+q, y = p+ωq Ges z = p+ω2q nq, Z‡e cÖgvY Ki“b x3+y3+z3 = 3(p3+q3)  

 mgvavbt †`qv Av‡Q, x = p+q,    y = p+ωq,    z = p+ω2q  

 AZGe, x3+y3+z3 

  = (p+q)3 + (p+ωq)3 + (p+ω2q)3 

  = p3+3p2q + 3pq2+q3 +p3+3p2ωq+ 3pω2q2+ ω3q3 +p3+3p2ω2q+ 3pω4q2+ω6q3 

  = p3+3p2q+3pq2+q3+p3+3p2qω+3pq2ω2+q3+p3+3p2qω2+3pq2ω+q3    [∴ ω3=1]   

  = 3p3 +3q3 + 3p2q(1+ω+ω2) + 3pq2(1+ω2+ω)  

  = 3p3 + 3q3+3p2q . 0 + 3pq2 . 0  [ ∴  1+ω+ω2 = 0]  

  = 3 (p3+q3)  
 AZGe, x3+y3+z3 = 3(p3+q3)  
 
D`vniY-3 t GK‡Ki GKwU RwUj Nbg~j ω n‡j, cÖgvY Ki“b-  
  (1–ω+ω2) (1–ω2+ω4) (1–ω4+ω8) (1–ω8+ω16) =16  
 mgvavb t Avgiv Rvwb, GK‡Ki GKwU RwUj Nbg~j ω n‡j ω3 = 1 Ges 1+ω+ω2 = 0  
 GLb, (1–ω+ω2) (1–ω2+ω4) (1–ω4+ω8) (1–ω8+ω16)  

  = (1+ω2–ω) (1–ω2+ω3.ω) (1–ω3.ω+ω6.ω2) (1–ω6.ω2+ω15.ω)  
  = (1+ω2–ω) (1–ω2+ω) (1–ω+ω2) (1–ω2+ω) [ ∴  ω3 = 1 ]  
  = {(1+ω2–ω) (1–ω2+ω)}2  
  = [(–ω–ω) (–ω2–ω2)]2  †h‡nZz 1+ω+ω2=0,  myZivs 1+ω=–ω2, 1+ω2= –ω  

  = (–2ω.–2ω2)2  

  = (4ω3)2 = (4.1)2 = 16  
 AZGe, (1–ω+ω2) (1–ω2+ω4) (1–ω4+ω8) (1–ω8+ω16) = 16  
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D`vniY-4 t hw` (1+x+x2)n = ao+a1x+a2x2+a3x3+- - - - - - - - -+a2nx2n nq, Z‡e cÖgvY Ki“b, aο + a3+a6 + - 

- - - - - - =3n–1  

 mgvavb t †`qv Av‡Q,  

  (1+x+x2)n = ao+a1x+a2x
2+a3x

3+a4x
4+a5x

5+a6x
6+  - - +a2nx

2n ................... (1)  

 (1) bs mgxKi‡Y x Gi cwie‡Z© 1 ewm‡q cvB; 

  (1+1+12)n = 3n =ao+a1+a2+a3+a4+a5+a6+ - - - - - +a2n  ................... (2)  

 (1) bs mgxKi‡Y x Gi cwie‡Z© ω ewm‡q cvB; 

  (1+ω+ω2)n = ao+a1ω+a2ω
2+a3ω

3+a4ω
4+a5ω

5+a6ω
6+ - -- 

 A_ev, 0 = ao+a1ω+a2ω2+a3+a4ω+a5ω2+a6+ - - - - - - - - - - - - - - - (3) 

 Avevi, (1) bs mgxKi‡Y x Gi cwie‡Z© ω2 ewm‡q cvB, 

  (1+ω2+ω4)n = ao+a1ω
2+a2ω

4+a3ω
6+a4ω

8+a5ω
10+a6ω

12+ - 

 A_ev, (1+ω2+ω)n = 0 = ao+a1ω2+a2ω+a3+a4ω2+a5ω+a6+ - - - - - - - - -  (4) 

 (2), (3) Ges (4) bs mgxKiY †hvM K‡i cvB, 

 3n = 3ao+a1(1+ω+ω
2)+a2(1+ω

2+ω)+3a3+a4 (1+ω+ω
2) + a5(1+ω

2+ω) +3a6+ --   

 ev,  3n = 3ao + 0 + 0 + 3a3 + 0 + 0 + 3a6 + - - - - - [  ∴  1+ω+ω2 =0 ]  

 ev,  3n = 3(ao+a3+a6 + - - - - - - - )  

 ev,  ao + a3 + a6 + - - - - - - - - = 
3n

3   = 3
n–1  

 AZGe, ao + a3 + a6 + - - - - - - = 3n–1  
 

 

 

 

Abykxjbx-2.7 

 

1. x = 
1
2 (–1+i 3)   Ges y = 12 (–1–i 3)   n‡j cÖgvY Ki“b, 

 (i) x3+x–3 =2,  (ii) x3+y–3 =2,  (iii) x2 +xy+y2 = 0  

 (iv) x4 + y4 = –1,  (v) (1–x)(1–y) = 3  
 
2. cÖgvY Ki“b t 
 (i) (–1+i 3 )3 +(–1–i 3 )3 = 16  
 (ii) (–1+i 3 )4 + (–1–i 3 )4 = –16  
 
3. GK‡Ki GKwU RwUj Nbg~j ω n‡j, cÖgvY Ki“b, 
 (i)   (1–ω+ω2)2 + (1+ω–ω2)2 = – 4  
 (ii)  (1+ω–ω2) (ω+ω2–1) (ω2+1–ω) = – 8  
 (iii) (1–ω2) (1–ω4) (1–ω8) (1–ω10) = 9 
 (iv) (1+ω–ω2)3 –(1–ω+ω2)3 = 0  
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 (v)  (1+ω) (1+ω2) (1+ω4) (1+ω8)=1  
 (vi) (1–ω+ω2) (1+ω–ω2) = 4  
 
4. GK‡Ki GKwU RwUj Nbg~j ω, x = p+q, y = pω+qω2 Ges z = pω2+qω n‡j cÖgvY Ki“b, x2+y2+z2 = 6pq  
 
5. hw` (aω2+b+cω)3 +(aω+b+cω2)3 = 0 nq, Z‡e cÖgvY Ki“b t 

 a = 
1
2 (b+c)   ev, b = 12 (c+a)   ev, c = 12 (a+b)   

6. (K) x = – 1+i 2   n‡j cÖgvY Ki“b, x4 + 4x3 + 6x2 + 4x + 9 = 0  

 (L) x = 2 + i n‡j cÖgvY Ki“b,  x4 –4x3+6x2–4x+5=0  

7. cÖgvY Ki“b, x Gi GKwU ev —̄e gvb 1–ix1+ix  = a–ib mgxKiY‡K wm× K‡i †hLv‡b a I b ev —̄e msL¨v Ges 

a2+b2 = 1  

8. x = 
a+ib
a–ib   n‡j cÖgvY Ki“b, (a2+b2)x2+a2+b2 = 2(a2–b2)x  

9. Nbg~j wbY©q Ki“b, (i) –1,  (ii) i,  (iii) –i,  

 [ DËi t (i) –1, 12 (1±i 3)   (ii) –i, 12 (i± 3) ,  (iii) i, 12 (–i ± 3)  ]  

10. hw` (1+x+x2)n=ao+a1x2+- -+a2nx2n nq, Z‡e cÖgvY Ki“b, a1+a4+a7+ - - =3n–1  
 
 

 DËigvjv 

Abykxjbx-2.2 

1. (i) wg_¨v (ii) mZ¨  (iii) mZ¨ (iv) mZ¨ 

 (v) mZ¨ (vi) mZ¨ (vii) wg_¨v (viii) wg_¨v 
 
2. (i) mZ¨  (ii) wg_¨v (iii) wg_¨v (iv) mZ¨ (v) mZ¨ 
 
3. (i) 8,   (ii) 4   (iii) 4  
 
4. (i) –3<x<7,  (ii) –6<x<2  
 
5. (i) | x–7 | <3,  (ii) | x+4 |<3,  (iii) | x–3 |<6  

Abykxjbx-2.3 

1. (i) 2625  + i 
23
25    (ii) 3 + 14i 

  

2. (i) – 829 ,    (ii) 2x (x
2–3y2)

x2+y2
  

  

4. (i) 3–i,    (ii) 22 + 3i  

Abykxjbx-2.4 

1.   (i) 34 , tan–1



–
5
3      (ii)  13, tan–1 

5
12     (iii)  2, 

π

3            2.  2 , 
π

4   
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Abykxjbx-2.6 

1. i) ± (1–3i),    ii) ± 1
2
   [( 2 +1)

1

2

 
  ± i ( 2  –1)

1

2

 
  ] 

 iii) ± 1
2
 ( a+1 –i a–1) ,  iv) ± 1

2
 ( )x+2 +i x–2    

 v) ± 1
2
 ( )1+x + i 1–x  , vi) ± 1

2
 ( )1+x +i 1–x    

 vii) ± 12 (1+ –3) ,    viii) ± (3+4i)  

 
4. 3 2   
 

 


