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 R-L-C c¨vivjvj mvwK©‡U RwUj 

exRMwb‡Zi cÖ‡qvM  

   প্রথম অধ্যায় 



GLv‡b , 

Powwer     = P 

Voltage      = V 

Current      = I 

Resistance = R 

Ohms         = 𝞨 

 াসকিে প্যারাসমোর ও একক মূহ 



 1.0: RwUj exRMwb‡Zi eY©bv: 

             ‡h ivwk m¤ú~Y©fv‡e cÖKv‡ki Rb¨ gvb I w`K Df‡qi Zv‡K 

†f±i ev 

             †dRi e‡j| Gwm‡Z GB †f±i ev †dRi‡K  m¤ú~Y©fv‡e 

cÖKv‡ki  

             Rb¨ PviwU c×wZ e¨envi Kiv nq| 

                              h_v:   

                                        1. †iKU¨vs¸jvi dig| 

                                        2. †cvjvi dig| 

                                        3. wÎ‡KvbwgwZK dig| 

                                        4. G·‡cv‡bbwkqvj dig| 



‡iwR÷i, BÛvKUi I K¨vcvwmUi Øviv MwVZ mvwK©U 



  ‡iK‡Us¸jvi Ges †cvjvi di‡gi m¤úK©: 



  ‡iK‡Us¸jvi Ges †cvjvi di‡gi m¤úK©: 



1.1: R-L-C c¨vivjvj mvwK©‡Ui Dcv`vb| 

 wPÎ: R-L-C c¨vivjvj mvwK©U| 



1.1: R-L-C c¨vivjvj mvwK©‡Ui Dcv`vb| 



 

Dc‡ii mvwK©‡U GKwU c¨vivjvj mvwK©‡Ui ỳwU kvLv †`Lv‡bv n‡q‡Q| 

GKwU BÛvKwUfkvLv, AciwU K¨vcvwmwUf kvLv| BÛvKwUf kvLvi 

†iva Ges wiq¨vKU¨vÝ h_vµ‡g RL Ges XL  Ges K¨vcvwmwUf 

kvLvi †iva Ges wiq¨vKU¨vÝ h_vµ‡g RL Ges XC|aiv hvK D³ 

mvwK©‡U V †fv‡ëR mieivn ‡`Iqvq I Kv‡i›U cÖevwnZ nq| Zvn‡j  

BÛvKwUf Ges K¨vcvwmwUf kvLvi Kv‡i›U h_vµ‡g, IL Ges IC| 

Zvn‡j 

         BÛvKwUf kvLvi Bw¤ú‡WÝ ZL = RL+J XL 

          K¨vcvwmwUf kvLvi Bw¤ú‡WÝ ZC = RL-J XC 

     c¨vivjvj mvwK©‡Ui cÖwZwU kvLvi †fv‡ëR mieivn †fv‡ë‡Ri 

mgvb weavq 

 

                                                                    



BÛvKwUfkvLviKv‡i›UIL = 
V+J0 

RL+J XL 
| 

K¨vcvwmwUfkvLviKv‡i›UIC= 
V+J0 

RL−JXC 
 

c¨vivjvjmvwK©‡Ui †gvUKv‡i›UevjvBbKv‡i›U 

I = IL+ IC 

    =  
V+J0 

RL+J XL 
 +

V+J0 

RL−JXC 
| 

 



1.2: c¨vivjvj mvwK‡Ui †f±i WvqvMÖvg: 

           IC 

 

(IC-IL)                     IT 

 

         O                        V 

                         VR 

           IL 

 

         wPÎ: c¨vivjvj mvwK‡Ui †f±i WvqvMÖvg| 



 wPÎ: R-L-C c¨vivjvj mvwK©U| 

1.1: R-L-C c¨vivjvj mvwK©‡Ui Dcv`vb| 



D³ mvwK©‡U V †fv‡ëR mieivn ‡`Iqvq BÛvKwUf Ges K¨vcvwmwUf 

kvLvq IL Ges IC Kv‡i›U cÖevwnZ nq| IL mieivn †fv‡ëR †_‡K L †Kv‡b 

j¨vM Ki‡e| Ges IC mieivn †fv‡ëR †_‡K C †Kv‡b jxW Ki‡e| 

c¨vivjvj mvwK©‡U †fv‡ëR  w¯’i e‡j †fv‡ëR‡K †idv‡iÝ aiv nq| wP‡Î IL 

Ges IC †K mvgšÍwiK c×wZ‡Z †f±i †hvM Kiv n‡q‡Q| 

               wPÎ: R-L-C c¨vivjvj mvwK©‡Ui I‡qf WvqvMÖvg| 



1.2  R-L-C c¨vivjvj mvwK©U Gi I‡qf WvqvMÖvg  



mgm¨v: 

    1. GKwUc¨vivjvjmvwK©‡UicÖ_gkvLviBw¤ú‡WÝz1= 43.7+j21.7Ges 

wØZxqkvLviBw¤ú‡WÝz2=18+j6 n‡jmvwK©‡Ui‡gvUBw¤ú‡WÝKZ?  

 

DIi:  Bw¤ú‡WÝc×wZ:  

        †gvUBw¤ú‡WÝz = 
Z1z2

Z1+z2
 

                                    = 
48.826.4×18.97344.83 

43.7+j21.7+18+j6 
 

                          = 
92544.83

61.7:𝑗27.6
 

                                = 
92544.83

67.624.1
 

                                = 13.720.73    Ans: 



mgm¨v Gi m~Î t 



mgm¨v: GKwUc¨vivjvjmvwK©‡UiwZbwUkvLvqBw¤ú‡WÝh_vµ‡g 

(3+J4), (6-J8), 100Gesn‡j †gvUBw¤ú‡WÝ KZ ? 

Dii: c¨vivjvjmvwK©‡Ui†gvUA¨vWwgU¨vÝ:  

Y= 
1

3:𝐽4
 + 

1

6;𝐽8
 + 

1

100
 

                       =  
3;𝐽4

(3:𝐽4)(3;𝐽4)
 + 

6:𝐽8

(6;𝐽8)(6:𝐽8)
 + 

1

100
 

                     = 
3;𝐽4

(32:42)
 + 

6:𝐽8

(62:82)
+0.1 

                     = 0.12-J0.16+0.06+J0.08+0.1 

                       = ( 0.28+j 0.08) 

                       = 0.291215.94 

Bw¤ú‡WÝz= 
1

𝑌
 =

1

𝑂.291215.94
 ‡gvn 

Z= 3.43-15.94  IngDIi: 



A¨vWwgU¨vÝ: 

 Gwm mvwK©‡Ui cÖwZ GKK †fv‡ëi Kv‡i›U‡K A¨vWwgU¨vÝ  

e‡j| G‡K Y Øviv cÖKvk Kiv nq| GKK (†gvn) 

1.5+1.6: A¨vWwgU¨vÝ, mvm‡mcU¨vÝ, Ges KÛvKU¨vÝ G avibv:  



mvm‡mcU¨vÝ:  

Gwm mvwK©‡Ui cÖwZ GKK †fv‡ë Kv‡i‡›Ui wiq¨vKwUf  

Dcvsk‡K mvm‡mcU¨vÝ e‡j| G‡K B Øviv cÖKvk Kiv nq| GKK (†gvn) 



KÛvKU¨vÝ: 

 Gwm mvwK©‡Ui cÖwZ GKK †fv‡ë Kv‡i‡›Ui Bb‡dR Dcvsk‡K  

 KÛvKU¨vÝ e‡j| G‡K G Øviv cÖKvk Kiv nq| GKK (†gvn) 



mgm¨v: 40 †iwR÷¨vÝ 

0.35mHBÛvKU¨vÝGes100µF 

K¨vcvwmU¨vÝwmwi‡Rms‡hvMK‡i230V, 50Hz 

Dr‡miAvovAvwo‡Zms‡hvMKivnj| wbY©q Ki: 

K. †gvUKv‡i›U L. cvIqvid¨v±i  M. 

cvIqviAcPq| 

mgvavb:   

AvgivRvwb, xL = 2fL 

                  = 

23.1416500.3510-3 
 

                   = 0.11   

XC= 
1

2fC
 

= 

1

23.1416 5010010−6
 

GLv‡b,                 

R = 40 
L = 0.35mH 

   = 0.3510-3 H 

   = 31.83  
C = 100µF 

=10010-6 F 
V= 230Volt 

f= 50Hz 



Bw¤ú‡WÝ Z = R+J(XL-XC) 

                               = 40+J(0.11-31.83) 

                               = 40- J31.72 

                               = 51.05-38.41 

mvwK©‡Ui†gvUKv‡i›U I = 
𝑉 

𝑍
 = 

2300

51.05−38.41
 

                               = 4.50538.41AAns: 

cvIqvid¨v±i Cos = 
𝑅

𝑍
 = 

40

51.05
 = 0.783(Leading) Ans: 

 

cvIqvi  P = I2R = (4.505)240 

 
 =811.801W  Ans: 



   cÖkœvejx:  

 

1. mvwK©‡Ui Bw¤ú‡WÝ wÎfzR A¼b Ki| 

2. A¨vWwgU¨vÝ, KÛvKU¨vÝ, mvm‡mcU¨vÝ, ej‡Z wK eyS? cÖwZK I 

GKK wjL| 

3. †f±i ivwk cÖKv‡ki Rb¨ wK wK c×wZ e¨envi Kiv nq? 

4. cvIqvi d¨v±i Kv‡K e‡j? m~ÎwU wjL| 

5. mvm‡mcU¨vÝ Gi AvaywbK msMv wK? 

6. mgm¨vejx: 



     (Gwm mvwK©‡Ui cvIqvi wnmv‡ei avibv) 

  wØZxq Aa¨vq 



2.1: Kg‡cø· di‡g cvIqvi wnmve Kib: 

                   wWwm mvwK©‡Ui Kv‡i›U I †fv‡ë‡Ri ¸bdj nj cvIqvi|      

                   A_©vr, P=VI 

  Gwm mvwK©‡Ui Kv‡i›U GKwU †f±i ivwk hvi `ywU Dcvsk|  

         h_v: 1. Bb‡dR Kv‡i›U hv †fv‡ë‡Ri mv‡_ Bb‡d‡R _v‡K|  

                 2. wiq¨vKwUf Dcvsk ev †Kvqv‡WªPvi Kv‡i›U hv †fv‡ë‡Ri  

                     90
0
 †Z j¨vM K‡i|  

AvcvZ cvIqvi:  

                 Gwm mvwK©‡Ui Kv‡i›U I †fv‡ë‡Ri ¸bdj†K nj 

AvcvZ cvIqvi e‡j| cÖwZK (Pa), GKK ‡fvë A¨vw¤úqvi (VA)|A_©vr, 

AvcvZ cvIqvi Pa=VI 

 



A¨vKwUfcvIqvi:  

GwmmvwK©‡Ui†fv‡ëR I Bb‡dRKv‡i†›Ui¸bdj†K 

A¨vKwUfcvIqvie‡j| cÖwZK(Pe), GKK IqvU(W)  

A_©vrA¨vKwUfcvIqviPe= VIcos  

 

wiq¨vKwUfcvIqvi:  

GwmmvwK©‡Ui †fv‡ëRIwiq¨vKwUfDcvskev†Kvqv‡WªPviKv‡i†›Ui 

¸bdj†Kwiq¨vKwUfcvIqvie‡j| cÖwZK(Pr), GKK 

wK‡jv†fvëA¨vw¤úqviwiq¨vKwUf(KVAR) A_©vrwiq¨vKwUfcvIqviPr= 

VIsin  
 



mgm¨v:GKwUc¨vivjvjmvwK©‡Ui ỳwUkvLviBw¤ú‡WÝh_vµ‡g ( 8-j6)  

Ges (12+j12) n‡j D³ mvwK©‡U 20010 †fvëmieivnw`‡jmvwK©‡U  

cÖK…Z wiq¨vKwUfGesAvcvZcvIqviwbY©q Ki| 

mgvavb:  mvwK©‡UicÖ_gkvLviKv‡i›UI1= 
𝑉

Z1
 = 

20010
10−36.86

 

                                                       = 2046.86  

                                                        = (13.68+J14.6)A 

 

mvwK©‡UiwØZxqkvLviKv‡i›UI2= 
𝑉

Z2
 =

20010
16.9745

 =11.79−35 

                                                                 =(9.654-

J6.76)A 

 



mvwK©‡Ui ‡gvUKv‡i›UI=I1+ I2 =13.68+J14.6+9.65-J6.76 

                                            = (23.334+J7.84)A 

                                          I = ( 24.6118.57 )A 

mvwK©‡UicvIqvid¨v±i: cos =cos(18.57-10)  =  cos(8.57) 

                                                                        = 0.988 

(Leading) 

A¨vKwUfcvIqviPe  =  VIcos  = 20024.610.988  

                                             = 4867.02 W Ans: 

wiq¨vKwUfcvIqviPr=  VIsin  = 20024.61sin8.57    

                                               = 733.46 VAR Ans: 

AvcvZcvIqviPa = VI = 20024.61 = 4922 VA  Ans: 



 wewfbœ Gwm mvwK©‡Ui I‡qf WvqvMÖvg:               



  cÖkœvejx:  

                 1. cvIqvi d¨v±i Kv‡K e‡j?  

                 2. wiq¨vKwUf cvIqvi Kv‡K e‡j?  

                 3. cvIqvi wÎfzR AsKb K‡I †`LvI| 

                 4. Kg‡cø· di‡g cvIqv‡ii m~ÎwU wjL| 

                 5. Kg‡cø· di‡g BÛvKwUf cvIqv‡ii m~ÎwU wjL| 

                 6. Kg‡cø· di‡g K¨vcvwmwUf cvIqv‡ii m~ÎwU wjL| 

                 7. cvIqvi AcPq †Kvb ai‡bi mvwK©‡U nq Ges †Kb? 

                 8. †`LvI †h weï× BÛvKwUf I K¨vcvwmwUf mvwK©‡Ui  

                    cvIqvi AcPq ïb¨| 

                 9. mvwK©‡Ui I‡qf WvqvMÖvg AsKb K‡i †`LvI| 

                 10. mgm¨vejx: 



Z…Zxq Aa¨vq 

 wmwiR †i‡Rvb¨vÝ mvwK©‡Ui gyjbxwZ m¤ú‡K© avibv| 



wmwiR †i‡Rvb¨vÝ mvwK©U 



wmwiR †i‡Rvb¨vÝ mvwK©U 



3.1: †i‡Rvb¨vÝ:  

      Kgc‡¶ GKwU BÛvKUi Ges GKwU K¨vcvwmU‡ii mgb¦‡q MwVZ 

       Gwm mvwK©‡Ui we‡kl Ae¯’v‡K †i‡Rvb¨vÝ e‡j| GB we‡kl  

       Ae ’̄vq Kv‡i›U I †fv‡ëR Bb‡d‡R _v‡K| 



3.2: wmwiR mvwK©‡Ui †i‡Rvb¨vÝ:  

    R-L-C wmwiR mvwK©‡Ui hLb BÛvKwUf wiq¨vKU¨vÝ Ges K¨vcvwmwUf 

wiq¨vKU¨vÝ mgvb nq ZLb mvwK©‡Ui H Ae¯’v‡K wmwiR †i‡Rvb¨vÝ e‡j| 

Avi D³ mvwK©U‡K wmwiR †i‡Rvb¨vÝ mvwK©U e‡j| 



wmwiRmvwK©‡Ui†i‡Rvb¨vÝjvfKivic×wZ: 

h_v:   1. mvwK©‡UiBÛvKU¨vÝcwieZ©bK‡i| 

                                   2. mvwK©‡UiK¨vcvwmU¨vÝcwieZ©bK‡i| 

 

3.5: cÖgvb Ki †h, fo= 
1

2π√𝐿𝐶
 

    ‡i‡Rvb¨v‡ÝikZ© †_‡K AvgivRvwb,  XL = XC 

                                                  2πfL= 
1

2πf𝐶
 

fo
2= 

1

4π2LC  

fo= 
1

2π√𝐿𝐶
 



cÖkœvejx:  

          1. wmwiR†i‡Rvb¨vÝwK? 

          2. †i‡Rvb¨vÝwK? 

          3. cÖgvb Ki †h, fo= 
1

2π√𝐿𝐶
 

          4. wmwiR †i‡Rvb¨vÝmvwK©‡U Bw¤ú‡W‡Ýigvbme©wb¤œ 

nq †Kb? 

           5. wmwiR †i‡Rvb¨vÝmvwK©U†_‡K wKwK Z_¨ cvIqvhvq? 

          6. †i‡Rvb¨vÝwd«‡Kv‡qwÝwK? 

 



 PZz_© Aa¨vq 
   wmwiR †i‡Rvb¨vÝ mvwK©‡U e¨vÛ-

DBW_ Ges †KvqvwjwU d¨v±i Gi 

cÖfve 



4.1: wmwiR †i‡Rvb¨vÝ Kvf© Ges e¨vÛ-DBW_:   

wmwiR mvwK©‡Ui wd«‡Kv‡qwÝ cwieZ©‡bi mv‡_ Kv‡i‡›Ui †h cwieZ©b nq Zvi 

MÖvdwPÎ‡K wmwiR †i‡Rvb¨vÝ Kvf© e‡j| mvwK©‡Ui wd«‡Kv‡qwÝ ïb¨ †_‡K 

ax‡i ax‡ie„w× Ki‡j mvwK©‡Ui BÛvKwUf wiq¨vKU¨vÝ e„w× †c‡Z _v‡K Ges 

K¨vcvwmwUf wiq¨vKU¨vÝ Kg‡Z _v‡K| d‡j (XL Ñ XC) Gi gvb Ges 

Bw¤ú‡WÝ Kg‡Z _v‡K|d‡j mvwK©‡Ui Kv‡i›U e„w× †c‡Z _v‡K|Gfv‡e GK 

mgq mvwK©‡Ui XL Ges XC  Gi  gvb mgvb nq| Ges Kv‡i›U m‡e©V”P 

gv‡b †c․Qvq| GB Ae¯’vq mvwK©‡U †i‡Rvb¨vÝ msNwUZ nq| †i‡Rvb¨vÝ Gi 

c‡i wd«‡Kv‡qwÝ e„w×i mv‡_ mv‡_ mv‡_ Kv‡i‡›Ui XL AviI e„w× †c‡Z 

_v‡K Ges XC Kg‡Z _v‡K| myZivs Bw¤ú‡WÝ e„w× †c‡q Kv‡i›U Kg‡Z 

_v‡K| 



                                                                   

 

 

 

 

 

wPÎ: e¨vÛ DBW_ Kvf©| 



e¨vÛ DBW_: 

            wmwiR †i‡Rvb¨vÝ Kv‡f©i c~‡e Ges c‡i †h `ywU we›`y‡Z  

            Kv‡i›U †i‡Rvb¨vÝ Kv‡i‡›Ui 70.7% nq| †m `ywU we›`yi 

            wd«‡Kv‡qwÝi cv_©K¨‡K e¨vÛ-DBW_ e‡j|  



wmwiR †i‡Rvb¨vÝ MÖvdwPÎ:  

wPÎ: wmwiR †i‡Rvb¨vÝ MÖvdwPÎ| 



    4.6: wmwiR †i‡Rvb¨vÝmvwK©‡Ui ‡KvqvwjwUd¨v±‡ii e¨vL¨v: 

 

wmwiR †i‡Rvb¨vÝmvwK©‡UiBÛvKU¨vÝGesK¨vcvwmU¨v‡Ýiwiq¨vKwUf 

cvIqviGesmvwK©‡Ui Mo cvIqv‡iiAbycvZ‡K  ‡KvqvwjwUd¨v±ie‡j| 

 

     ‡KvqvwjwUd¨v±i = 
BÛvKU¨vÝ Ges K¨vcvwmU¨v‡Ýi  wiq¨vKwUf cvIqvi

mvwK©‡Ui Mo cvIqv‡ii
 

 

aivhvK, BÛvKU¨v‡Ýiwiq¨vKwUfcvIqvi  = I2XL 

  = (ω0.L).I2
 

   = ω0 I2
.L 

 



mvwK©‡Ui Mo cvIqvi= I2R 

 

‡KvqvwjwUd¨v±i= 
ω0.I2L 

I2R 
 

 

= 
ω0.L 

R 
 

 

 

 



mgm¨v: 60µH Gi mv‡_ KZ gv‡biK¨vcvwmU¨vÝwmwi‡R 

ms‡hvMKi‡j1000KC G mvwK©UwU†i‡Rvb¨vÝn‡e? 

mgvavb: L= 60µH    = 60×10-6H 

fo=1000KC = 1000×103C 

          C=? 
 

AvgivRvwb,  fo= 
1

2π√𝐿𝐶
 

                   LC= 
1

4π2fo2   
 

C= 
1

4π2fo2L
 

 = 
1

4π2×60×10−6×1000×103 

=   



4.8: wmwiR †i‡Rvb¨v‡Ýi cÖ‡qvM:  

                          1. †Uwjwfk‡b 

                          2. †iwWI‡Z                 

                          3. ivWv‡i 

                          4. †mvbv‡i 

                          5. Ab¨vb¨ B‡jKUªwb· KwgDwb‡Kkb hš¿cvwZ‡Z| 



1. †Uwjwfk‡b 





2. †iwWI‡Z  





4. †mvbvi 





3. ivWv‡i 





cÖkœ:  
              1. wmwiR †i‡Rvb¨vÝ mvwK©‡Ui †KvqvwjwU d¨v±‡ii msÁv `vI| 

              2. wmwiR †i‡Rvb¨vÝ mvwK©‡Ui e¨venvi wjL| 

              3. †KvqvwjwU d¨v±i Kv‡K e‡j? m~ÎwU wjL| 

              4. †i‡Rvb¨vÝ Kvf© wK? 

              5. e¨vÛ-DBW_ Kx? 

              6. †KvqvwjwU d¨v±i mgxKib wbY©q Ki| 

              7. †KvqvwjwU d¨v±i e¨vÛ-DBW_ †i‡Rvb¨vÝ wd«‡Kv‡qwÝi m¤úK©  

                  wbY©q Ki| 

              8. wd«‡Kv‡qwÝ cwieZ©‡bi mv‡_ wmwiR mvwK©‡Ui cvIqvi d¨v±i 

                  wKfv‡e cwiewZ©Z nq ? 

              9. mgm¨vejx: 



Aa¨vq: 5 

c¨vivjvj mvwK©‡U 

†i‡Rvb¨v‡Ýi g~jbxwZ| 



5.1: c¨vivjvj 

†i‡Rvb¨vÝ:  

ỳB ev Z‡ZvwaK BÛvKwUf 

ev K¨vcvwmwUf kvLv wewkó 

†Kvbc¨vivjvj mvwK©‡Ui 

kvLv Kv‡i›U mg~‡ni 

wiq¨vKwUf Dcvsk¸‡jvi 

exRMvwbwZK †hvMdj ïb¨ 

n‡j bvwK©‡Ui †m Ae¯’v‡K 

c¨vivjvj †i‡Rvb¨vÝ 

e‡j| 

 



5.2: c¨vivjvj †i‡Rvb¨vÝ Kvf©:  

c¨vivjvj mvwK©‡U wd«‡Kv‡qwÝ cwieZ©‡bi mv‡_  Kv‡i‡›Ui †h cwieZ©b nq 

Zvi MÖvd wPÎ‡K c¨vivjvj †i‡Rvb¨vÝ Kvf e‡j| Gwm c¨vivjvj mvwK©‡U 

wd«‡Kv‡qwÝ ax‡i ax‡i e„w× Ki‡j K¨vcvwmwUfkvLvi Bw¤ú‡WÝ ax‡i ax‡i 

K‡g hvq| Ges BÛvKwUf kvLvi Bw¤ú‡WÝax‡i ax‡i e„w× cvq| mvwK©‡U 

mgZzj¨ Bw¤ú‡WÝ ax‡i ax‡i e„w× ‡c‡Z _v‡K| †h‡nZz mvwK©‡U Bw¤ú‡WÝ 

ax‡i ax‡i e„w× cvq †m‡nZy Kv‡i›U ax‡i ax‡i Kg‡Z _v‡K| †i‡Rvb¨vÝ 

wd«‡Kv‡qwÝ†Z mvwK©‡U mgZzj¨ m‡e©v”P nq Ges Kv‡i›U me©wb¤œ nq| 

†i‡Rvb¨vÝ wd«‡Kv‡qwÝi c‡i mvwK©‡Ui BÛvKwUf kvLvi Bw¤ú‡WÝ e„w× ‡c‡Z 

_v‡K Ges K¨vcvwmwUf kvLvi Bw¤ú‡WÝ Kg‡Z _v‡K Kv‡i›U e„w× ‡c‡Z 

_v‡K| 

 

 



                          

c¨vivjvj †i‡Rvb¨vÝmvwK©‡Uie¨vÛ-DBW_: 

c¨vivjvj †i‡Rvb¨vÝmvwK©‡Ui ‡h `ywU 

we›`y‡ZmvwK©‡UiBw¤ú‡WÝm‡e©v”PBw¤ú‡W‡Ýi
1

2
 ¸b nq, †mB ỳwU 

we›`yiwd«‡Kv‡qwÝicv_©K¨‡K c¨vivjvj †i‡Rvb¨vÝmvwK©‡Uie¨vÛ-DBW_ e‡j|  

 wPÎ: c¨vivjvj †i‡Rvb¨vÝ mvwK©‡Ui e¨vÛ-DBW_| 



cÖkœ:  
1. c¨vivjvj †i‡Rvb¨vÝ mvwK©‡U Kv‡i›U me©wb¤œ nq †Kb ? 

2. c¨vivjvj †i‡Rvb¨vÝ Gi kZ© wjL| 

3. R-C Ges  R-L kvLv wewkó Gwm c¨vivjvj mvwK©‡Ui †i‡Rvb¨vÝ 

wd«‡Kv‡qwÝi m~Î wjL| 

5. †jvqvi Ges Avcvi KvU Ad wd«‡Kv‡qwÝ Kv‡K e‡j ? 

6. c¨vivjvj †i‡Rvb¨vÝ Gi ‣ewkó wjL| 

7. c¨vivjvj †i‡Rvb¨vÝ wK ? 

8. Gwm c¨vivjvj mvwK©‡Ui †i‡Rvb¨vÝ wd«‡Kv‡qwÝ wK wK wel‡qi Dci 

wbf©i K‡i ? 

9. Gwm c¨vivjvj mvwK©‡Ui †i‡Rvb¨vÝ wd«‡Kv‡qwÝi †P‡q †ewk 

wd«‡Kv‡qwÝ†Z Bw¤ú‡W‡Ýi gvb e„w× cvq †Kb ?  



 lô Aa¨vq  

c¨vivjvj †i‡Rvb¨vÝ mvwK©‡U e¨vÛ 

DBW_ Ges 

†KvqvwjwU d¨v±‡ii cÖfve| 



6.1: WvqbvwgK Bw¤ú‡WÝ: 

         Gwm c¨vivjvj mvwK©‡Ui †i‡Rvb¨vÝ wd«‡Kv‡qwÝ‡Z  Bw¤ú‡WÝ 

m‡e©v”P nq| c¨vivjvj mvwK©‡Ui G †i‡Rvb¨vÝ Bw¤ú‡WÝ‡K WvqbvwgK 

Bw¤ú‡WÝ e‡j| 

 

   Kv‡i›U weea©b:  

            c¨vivjvj mvwK©‡Ui †i‡Rvb¨vÝ Ae¯’vq kvLv Kv‡i›U Ges BbcyU 

Kv‡i›U Gi AbycvZ‡K Kv‡i›U weea©b e‡j| c¨vivjvj mvwK©‡Ui Kv‡i›U 

weea©b  †KvqvwjwU d¨v±‡ii mgvb| 

 

 



   6.3: c¨vivjvj †i‡Rvb¨vÝ Gi cÖ‡qvM: 

1. c¨vivjvj †i‡Rvb¨vÝ mvwK©U hLb †mv‡m©i mv‡_ ms‡hvM Kiv nq| ZLb 

GUv wdëvi wnmv‡e Lye fv‡jv KvR K‡i|  

2. c¨vivjvj †i‡Rvb¨vÝ mvwK©U hLb †mv‡m© mv‡_ c¨vivjvj ms‡hvM Kiv 

nq| ZLb GUv e¨vÛ-cvm wdëvi wnmv‡e Lye fv‡jv KvR K‡i  

3. Awm‡jUi mvwK©‡U c¨vivjvj †i‡Rvb¨vÝ e¨envi nq| 

4. I‡qf Uªvc Awm‡jUi mvwK©‡U c¨vivjvj †i‡Rvb¨vÝ e¨envi nq| 

 

 

 



wmwiR †i‡Rvb¨vÝ c¨vivjvj †i‡Rvb¨vÝ 

1. wmwiR †i‡Rvb¨vÝ mvwK©‡Ui wiq¨vKwUf 

†fv‡ë‡Ri exRMvwbwZK †hvMdj ïb¨| 

1.c¨vivjvj †i‡Rvb¨vÝ mvwK©‡Ui kvLv 

Kv‡i›U mgy‡ni wiq¨vKwUf Dcvs‡ki 

exRMvwbwZK †hvMdj ïb¨| 

 

2. wbw ©̀ó †iv‡ai Rb¨ mvwK©‡Ui Kv‡i›U 

m‡e©v”P nq| 

2. wbw`©ó KÛv±¨v‡Ýi Rb¨ mvwK©‡Ui 

‡fv‡ëR m‡e©v”P nq| 

  

3. mvwK©‡Ui Bw¤ú‡WÝ me©wb¤œ nq| 3. mvwK©‡Ui Bw¤ú‡WÝ m‡e©v”P nq| 

4. BÛvKwUf Ges K¨vcvwm‡UÝ wiq¨vKU¨vÝ 

mgvb nq| 

4. BÛvKwUf Ges K¨vcvwm‡UÝ 

mvm‡mcU¨vÝ mgvb nq| 

 

5. †fv‡ëR †mvm© m‡e©v”P gv‡b w¯’i _v‡K| 5. Kv‡i›U †mvm© m‡e©v”P gv‡b w¯’i _v‡K| 

6. ‡fv‡ëR weea©b nq| 6. Kv‡i›U weeab nq| 



   cÖkœ:  

                1. WvqbvwgK Bw¤ú‡WÝ wK ? 

                   2. †i‡Rvb¨vÝ Kvf© ej‡Z wK eyS ? 

             3. Gwm c¨vivjvj mvwK©‡Ui †i‡Rvb¨vÝ cvIqvi d¨v±i BDwbwU 

                        nq †Kb ? 

                   4. Gwm c¨vivjvj mvwK©‡Ui †KvqvwjwU d¨v±i wK ? 

                   5. Gwm c¨vivjvj mvwK©‡Ui KLb BÛvKwUf mvwK©‡Ui b¨vq  

                       KvR K‡i ? 

                   6. wmwiR †i‡Rvb¨vÝ I c¨vivjvj †i‡Rvb¨vÝ Gi Zzjbv Ki| 

                   7. c¨vivjvj †i‡Rvb¨vÝ mvwK©‡Ui cÖ‡qvM †ÿÎ D‡jøL Ki| 

                   8. c¨vivjvj †i‡Rvb¨vÝ‡K Kv‡i›U †i‡Rvb¨vÝ ejv nq †Kb ? 

                   9. mgm¨vejx:  



mßg Aa¨vq  

cwj‡dR cvIqvi wm‡÷g m¤ú‡K© avibv: 



cwj‡dR Gwm wm‡÷g: †h cvIqvi wm‡÷g ỳB ev Z‡ZvwaK GKB 

                                       cÖKvi †d‡Ri mgš^‡q MwVZ Zv‡K cwj‡dR 

                                       wm‡÷g e‡j| 

 

     cwj‡dR Gwm wm‡÷g  †fv‡ëR¸‡jvi ci®ú‡ii g‡a¨ 120
0
 †dR cv_©K¨ 

     _v‡K| Z‡e ỳB‡dR c×wZi †fv‡ëR¸‡jvi ci®ú‡ii g‡a¨ 90
0
 †dR  

     cv_©K¨ _v‡K|  



cwj‡dR Gwm wm‡÷g 



÷vi Uz †Wëv 

†Wëv Uz ÷vi  



 wm‡½j †d‡Ri Zzjbvq wZb †dR cvIqvi wm‡÷‡gi myweav| 

 

1.  GKB cvIqvi AvDUcy‡Ui Rb¨ GK †d‡Ri Zzjbvq wZb †dR †gwk‡bi `ÿZv 

†ewk|  

2.  GKB cvIqvi cwien‡bi Rb¨ GK †d‡Ri Zzjbvq wZb †d‡R   Zvgvi cwigvb 

Kg jv‡M|  

3.  GK †d‡Ri Zzjbvq wZb †d‡Ri †i¸‡jkb fv‡jv nq| 

4.  wm‡½j †dR †gvUi wb‡R wb‡R ÷vU© wb‡Z cv‡i bv wKš‘ wZb †dR †gvUi wb‡R 

wb‡R ÷vU© wb‡Z cv‡i| 

5.  wm‡½j †dR †gvUi Zzjbvq wZb †dR †gvUi gm„bfv‡e P‡j| 

6.  GK †d‡Ri Zzjbvq wZb †d‡Ri Aëvi‡bU‡ii wmb‡µvbvBwRs Kiv mnR| 

7.  wZb †dR †_‡K GK †dR ms‡hvM †`qv hvq| wKš‘ GK †dR †_‡K wZb †dR 

ms‡hvM †`qv hvq bv| 

 



7.4: cwj‡dR cvIqvi wm‡÷g Gi I‡qf WvqvMÖvg| 



7.5: cwj‡dR Gwm wm‡÷g Gi †f±i WvqvMÖvg| 



  cÖkœvejx: 
             1. †dR I †dR wWdv‡iÝ wK ? 

             2. cwj‡dR wm‡÷g Kv‡K e‡j ? 

               3.  cwj‡dR Gwm wm‡÷g Gi I‡qf WvqvMÖvg AsKb Ki| 

             4. cwj‡dR wm‡÷‡gi  †fv‡ëR ev Kv‡i›U¸‡jvi †dR cv_©K¨ KZ? 

               5.  ‡½j †d‡Ri Zzjbvq wZb †dR cvIqvi wm‡÷‡gi myweav wjL| 

               6.  wZb †dR c×wZi I‡qf WvqvMÖvg AsKb Ki| 

               7.  cvIqvi wm‡÷g wK ? 

               8.  wZb †dR c×wZi I‡qf ‡f±i WvqvMÖvg AsKb Ki| 

               9.  wZb †dR c×wZi ‡fv‡ë‡Ri mgxKib¸‡jv wjL| 



Aóg Aa¨vq 

cwj‡dR cvIqvi wm‡÷‡gi 

avibv|  



8.1: Wvej mvew¯ŒU †bv‡Ukb|  

        †h c×wZ‡Z Gwm mvwK©‡U †fv‡ëR ev Kv‡i‡›Ui w`K wb‡`©kbvi 

Rb¨ †fv‡ëR ev Kv‡i‡›Ui cÖwZ‡Ki  mvew¯ŒU wnmv‡e ỳwU Aÿi e¨envi Kiv 

nq †mB c×wZ†K  Wvej mvew¯ŒU †bv‡Ukb e‡j|  



8.2:  cwj‡dR wm‡÷‡gi ‡dR wmKz‡qÝ wPwýZKib:  

            †h µgvbymv‡i cwj‡dR c×wZi †dR †fv‡ëR¸‡jv G‡`i c‡RwUf 

m‡e©v”P gvb Ges Ab¨vb¨ Abyiæc ZvrÿwbK gvb AwZµg K‡i Zv‡K cwj‡dR 

c×wZi ‡dR wmKz‡qÝ e‡j| 



 8.2:  cwj‡dR wm‡÷‡gi ‡dR wmKz‡qÝ wPwýZKib:                                 



 8.2:  cwj‡dR wm‡÷‡gi ‡dR wmKz‡qÝ wPwýZKib:  



   8.3: wifvm© †dR wmKz‡qÝ:  

aiv hvK, GKwU wZb †dR †gvUi wbw`©ó w`‡K Nyi‡Q| GLb †gvU‡ii †h 

†Kvb ỳwU †d‡Ri g‡a¨ cvi®úwiK cwieZ©b Ki‡j †gvU‡ii †dR 

†fv‡ëR¸‡jvi †dR wmKz‡qÝ cwieZ©b n‡q _v‡K d‡j †gvUi Dëv w`‡K 

Nyi‡e|  

 

   8.4: †dR wmKz‡qÝ cixÿ c×wZ: 

†h †Kvb AjUvi‡bUi †gvUi UªvÝdigvi †jvW BZ¨vw` mwVK †dR wmKz‡qÝ 

Abymv‡i ms‡hvM bv w`‡j wewfbœ iK‡gi mgm¨v m„wó nq| †dR wmKz‡qÝ 

‡U‡ói Rb¨ ỳwU c×wZ e¨envi Kiv nq| 

             h_v: 1. `yB evwZ Ges GKwU K¨vcvwmUi c×wZ| 

                    2. wZb †dR †gvUi c×wZ | 

               



• Kx Kx c×wZ‡Z †dR-wmKz‡qÝ †PwKs Kiv hvq ? 

                                 1| evwZ I K¨vcvwmUi c×wZ| 

                                 2| †dR-wmKz‡qÝ BwÛ‡KUi c×wZ| 

 



1| evwZ I K¨vcvwmUi c×wZ| 



2| †dR-wmKz‡qÝ BwÛ‡KUi c×wZ| 



    wifvm© †dR wmKz‡q‡Ýi Amyweav: 

 

1.  wifvm© †dR wmKz‡q‡Ýi Rb¨ wZb †dR †gvUi Dëv Ny‡i| 

2.  wZb †dR UªvÝdigv‡ii wewfbœ IqvBwÛs Gi ga¨ w`‡q mvKz©‡jwUs 

Kv‡i›U cÖevwnZ nq| d‡j AwZwi³ Mig n‡q cy‡i †h‡Z cv‡i| 

3.  AjUvi‡bUi¸‡jv Avbwmb‡µvbvBRW n‡q c‡i| 

4.  wifvm© †dR wmKz‡q‡Ýi Rb¨ cvIqvi wm‡÷g Avbe¨vjvÝW nq| 

5.  wifvm© †dR wmKz‡q‡Ýi Rb¨ AwZwi³ †fv‡ëR m„wó n‡q cvIqvi 

wm‡÷†gi Bb÷ªy‡g›U ÿwZMȪ ’ nq| 



 cÖkœvejx: 

               1.  †dR wmKz‡qÝ ej‡Z wK eyS ? 

                 2.  Wvej mvew¯ŒU †bv‡Ukb wK ? 

                 3.  wKfv‡e †dR wmKz‡qÝ wbY©q Kiv nq ? 

                 4.  wKfv‡e Gwm mvwK©‡Ui †fv‡ëR ev Kv‡i‡›Ui w`K wb‡`©k  

                      K‡i ? 

                 5.  wifvm© †dR wmKz‡qÝ Kv‡K e‡j ? 

                 6.  wifvm© †dR wmKz‡q‡Ýi Amyweav wK ? 

 



beg Aa¨vq 

cwj‡dR wm‡÷‡gi 

AvšÍ:ms‡hvM| 



                    

   9.1: wZb †dR cvIqvi wm‡÷†gi AvšÍ:ms‡hv‡Mi m¤¢ve¨ Dcvq: 

                        wZb †dR AjUvi‡bU‡ii wZbwU IqvBwÛs ev †dR _v‡K|  

                        cÖwZwU K‡q‡ji ỳwU K‡i Uvwg©bvj _v‡K| hv‡`i GKwU  

                        ïiæ cÖvšÍ Ab¨wU ‡kl cÖvšÍ| cÖwZwU K‡q‡ji mv‡_ GKwU  

                        K‡i K‡qj ms‡hvM Kiv n‡q‡Q| cwj‡dR wm‡÷‡gi  

                        AvšÍ:ms‡hvM ỳB cÖKvi| 

 

   h_v:    1. ÷vi ev IqvB ms‡hvM| 

               2. †Wëv ev †gm ms‡hvM| 

 

 



1. ÷vi ev IqvB ms‡hvM 



 2. †Wëv ev †gm ms‡hvM 



wZb †dR AjUvi‡bU‡ii K‡q‡ji ev †jv‡Wi ÷vU© cÖvšÍ wZbwU GK‡Î ms‡hvM 

K‡i †kl cÖvšÍ¸‡jv n‡Z wZbwU jvBb †ei K‡i ewn:¯’ mvwK©‡Ui mv‡_ ms‡hvM 

Kivi GB e¨e¯’v‡K ÷vi ms‡hvM e‡j| 

9.2: wZb †dR wZb Pvi Zvi ÷vi mshy³ wm‡÷‡gi mvwK©U WvqvMÖvg: 



9.3: wZb †dR wZb Zvi ÷vi ms‡hvM c×wZi cÖ‡qvM 

ZvwjKv 

 

1.  wZb †dR AjUvi‡bUi ÷vi ms‡hvM Ki‡j †dR †fv‡ë‡Ri Zzjbvq jvBb 

‡fv‡ëR wZb ¸b nq| d‡j †gwk‡bi AvKvi AvK…wZ †QvU nq Ges LiP Kg 

nq| 

2.  wZb †dR BÛvKkb †gvUi‡K ÷vwU©s mg‡q AwZwi³ Kv‡i‡›Ui nvZ †_‡K  

iÿv Kivi Rb¨ ÷vi ms‡hvM e¨envi Kiv nq| 

3.  UªvÝwgkb jvB‡bi cÖvi‡¤¢ e¨envi Kiv UªvÝdigv‡ii cÖvBgvix‡Z ÷vi 

ms‡hvM c×wZ e¨envi Kiv nq| 

4.  wWw÷ªweDkb †m‡KÛvix‡Z wZb †dR wZb Zvi ÷vi ms‡hvM c×wZ e¨envi 

Kiv nq| 

5.  A‡UvUªvÝdigvi wZb †dR ÷vU©v‡ii cÖvBgvix‡Z wZb †dR wZb Zvi ÷vi 

ms‡hvMc×wZ e¨envi Kiv nq| 



   9.2: wZb †dR Pvi Zvi ÷vi mshy³ wm‡÷‡gi mvwK©U WvqvMÖvg AsKb| 

wPÎ: wZb †dR Pvi Zvi ÷vi ms‡hvM| 



 

  9.5: wZb †dR Pvi Zvi ÷vi ms‡hvM c×wZi cÖ‡qvM 

ZvwjKv 

 

1. wWwóªweDkb UªvÝdigv‡ii †m‡KÛvix‡Z wZb †dR Pvi Zvi ÷vi 

ms‡hvM c×wZ e¨envi Kiv nq| 

2.  jvBwUs †jvW wm‡½j †dR †gvUi BZ¨vw` Pvjbvi Rb¨ wZb  †dR wZb 

Zvi ÷vi ms‡hvM c×wZ e¨envi Kiv nq| 

3. cvwb †Zvjvi cv‡¤ú wZb †dR Pvi Zvi ÷vi ms‡hvM c×wZ e¨envi 

Kiv nq| 

 



 9.6: wZb †dR Pvi Zvi c×wZi †f±i WvqvMÖvg| 



             9.6: wZb †dR Pvi Zvi c×wZi †f±i WvqvMÖvg| 

wPÎ: wZb †dR Pvi Zvi c×wZi †f±i WvqvMÖvg| 



 wPÎ: wZb †dR wZb Zvi ÷vi ms‡hvMi wPÎ| 

 9.7: wZb †dR wZb Zvi ÷vi ms‡hv‡Mi mvwK©U WvqvMÖvg| 



   cÖkœvejx:  

          1. wZb †dR ÷vi ms‡hvM myweav wjL| 

           2. e¨vjvÝ I Avbe¨vjvÝ wm‡÷g Kv‡K e‡j ? 

           3. wZb †dR wZb Zvi ÷vi ms‡hvM c×wZi cÖ‡qvM †ÿÎ wjL| 

           4. wbDUªvj Zvi wK ?  

           5. wK wK c×wZ‡Z cvIqvi wm‡÷g ms‡hvM Kiv nq ? 

           6. †dR †fv‡ëR wK ? 

           7. jvBb †fv‡ëR wK ? 

           8. wZb †dR Pvi Zvi ÷vi ms‡hvM c×wZi cÖ‡qvM wjL| 

           9. wZb †dR Pvi Zvi ÷vi ms‡hvM c×wZi †f±i WvqvMÖvg †`LvI| 

            10. wZb †dR wZb Zvi ÷vi ms‡hvM c×wZi †f±i WvqvMÖvg †`LvI| 

 



`kg Aa¨vq 

wZb †dR ÷vi mshy³ wm‡÷‡gi wbDUªvj Zvi 

wPwýZKib: 



10.1:  wZb †dR ÷vi mshy³ wm‡÷‡gi wbDUªvj Zvi wPwýZKib:  

wZb †dR ÷vi mshy³ AjUvi‡bU‡ii †jv‡Wi wbDUªvj c‡q›U †_‡K †h 

KÛvKUi ev jvBb †ei K‡i ewn:¯’ mvwK©U ev †jv‡Wi mv‡_ ms‡hvM Kivi 

Rb¨ wb‡q hvIqv nq Zv‡K wbDUªvj Zvi e‡j| 

wPÎ: wZb †dR ÷vi mshy³ wm‡÷‡gi    



            10.3: wZb †dR Pvi Zvi c×wZi †f±i WvqvMÖvg| 

wPÎ: wZb †dR Pvi Zvi c×wZi †f±i WvqvMÖvg| 



cÖkœvejx:  

    1. wZb †dR ÷vi ms‡hvMc×wZi†dR †fv‡ëRjvBb†fv‡ëRGes 

         †dR I jvBbKv‡i‡›Uim¤úK© †`LvI| 

     2. wZb †dR ÷vi ms‡hvMc×wZiwbDUªvjKv‡i›UKLbïb¨ nq ? 

     3. cwj‡dRwm‡÷‡g †Kvbai‡bims‡hv‡M ỳBai‡bi†fv‡ëRcvIqv 

hvq ?   

     4. wbDUªvjZviwK? 

     5. wZb †dRAjUvi‡bU‡i÷vi ms‡hvMe¨enviKivnq†Kb ? 

     6. †`LvI†h, ÷vi ms‡hv†Mi†ÿ‡ÎVL= 3VP 

7. cÖgvb Ki ‡h, wZb †dRPviZvi÷vi ms‡hvMmylg†jv‡WiwbDUªvj 

Kv‡i‡›Uigvbïb¨|  

     8. wZb †dRPviZviAlg÷vi ms‡hvMc×wZiwbDUªvjKv‡i›UwbY©q Ki 

     9. cÖgvb Ki ‡h, ÷vi ev†WëvDfqms‡hv†MBM„nxZwZb†dRcvIqvi 

P= 3VLILcos 



GKv`k Aa¨vq 

‡Wëv mshy³ cvIqvi wm‡÷‡gi avibv 



11.1: ‡Wëv mshy³ cvIqvi wm‡÷‡gi mvwK©U WvqvMÖvg| 

hLb wZb †dR c×wZi wZb †dR AjUv‡bU‡ii wZbwU K‡qj Ggb fv‡e 

mshy³ Kiv _v‡K †h, GKwU K‡q‡ji cÖ_g cÖvšÍ Ab¨ GKwU K‡q‡ji wØZxq 

cÖvšÍ µgvš^‡q mshy³ †_‡K GKwU e× jyc •Zwi K‡i ZLb Zv‡K ‡Wëv 

ms‡hvM e‡j|  



  11.5: wZb †dR †Wëv mshy³ cvIqvi wm‡÷‡gi 

†fvëÑA¨vw¤úqvi, cvIqvi,cvIqvi d¨v±i, wnmveKib| 

wPÎ: †dR †fv‡ëR Ges †dR Kv‡i†›Ui WvqvMÖvg| aiv hvK, GKwU wZb †dR 

mylg †Wëvq mshy³ cvIqvi wm‡÷‡gi jvBb I †dR †fv‡ëR h_vµ‡g VL 

Ges Vp Ges jvBb I †dR Kv‡i›U h_vµ‡g ILGes IP j¨vwMs cvIqvi 

d¨v±‡ii †ÿ‡Î †dR †fv‡ëR Ges †dR Kv‡i†›Ui WvqvMÖvg †`Lv‡bv nj| 



wm‡½j †dRmvwK©‡Ui†ÿ‡ÎAvcvZcvIqv‡iim~Îvbymv‡icÖwZ†d‡R 

 

AvcvZcvIqviSp = VpIp…………………………….…….(1) 

     ‡h‡nZz†Wëvms‡hv‡MVp = VLGesIL= 3IP…………….….(2) 

myZivscÖwZ†d‡RAvcvZcvIqviSp = VpIp= VL×
IL

3
 

                                                    =  
VLIL 

3
………………..(3) 

mylg†Wëvms‡hv‡MwZb †d‡RiAvcvZcvIqviSp = VpIp 

=3 
VLIL 

3
 = 3VLIL………..…..(4) 

AveviwZb†dR†Wëvq mshy³ cÖwZ‡d‡RicÖK…Z cvIqvi 

Pp= 3VpIpcos 𝜃 



Avevimylg†Wëvms‡hv‡MwZb †d‡RicÖK…Z cvIqvi P= 3Pp 

                                            = 3VpIpcos 𝜃………...(5) 

(2) Ges (5) mgxKib†_‡K cvBP =3VpIpcos 𝜃 

                                              = 3VL×
IL

3
cos 𝜃 

                                          = 3VLILcos 𝜃…………..(6) 

 
       (6)mgxKib †_‡K cvIqvid¨v±iwbY©qKivhvq| 

cos 𝜃 =  
P

3VpIp
 

= 
P

3VLIL
………..(7) 



             ÷vims‡hvM           ‡Wëvms‡hvM 

1. GBms‡hv‡MjvBb †fv‡ëR †dR 

†fv‡ë‡Ri 3¸b| 

1. GB ms‡hv‡MjvBb †fv‡ëR †dR 

     †fv‡ëRmgvb| 

2.  GB ms‡hv‡MZvgvicwigvb Kg 

jv‡M| 

2.  GB ms‡hv‡MZvgvicwigvb ‡ewk 

jv‡M| 

 

3.  GB ms‡hv‡MZvgviBbmy‡jk‡bi 

cwigvb Kg jv‡M| 

3.  GB ms‡hv‡MZvgviBbmy‡jk‡bi 

cwigvb †ewkjv‡M| 

 

4.  GB ms‡hvM ‡_‡K wm‡Oj †dR 

mvcøvB †`Iqvhvq| 

4. GB ms‡hvM ‡_‡K wm‡Oj †dR 

mvcøvB †`Iqvhvqbv| 

 

5.  GB ms‡hv‡MAjUvi‡bU‡ii 

wbDUªvj‡K Av_© Kivhvq| 

5. GB ms‡hv‡MAjUvi‡bU‡ii 

wbDUªvj‡K Av_© Kivhvqbv| 

 



cÖkœvejx: 

       1.   wZb †dR ÷vi ms‡hvMc×wZi•ewkó¸‡jvwjL| 

       2.  wZb †dR‡Wëvms‡hvMc×wZi †dR †fv‡ëRjvBb 

†fv‡ëRGes †dR I jvBbKv‡i‡›Uim¤úK© †`LvI| 

       3.  ‡Wëvms‡hvMZzjbvq ÷vi ms‡hvMc×wZimyweav¸‡jvwjL| 

       4.  ‡WëvI ÷vi ms‡hvMc×wZicv_©K¨ wjL| 

       5. ‡Wëv mshy³ cvIqviwm‡÷‡gi †ÿ‡Î ‡`LvI †h, IL= 3  IP 

       6.  MvwbwZKmgm¨vejx:  

 



Øv`k Aa¨vq 

Amg cvIqvi wm‡÷g m¤ú‡K© avibv         



12.1: Avbe¨vjvÝ cvIqvi wm‡÷g:  

           hLb †Kvb cwj‡dR wm‡÷‡gi wewfbœ jvBb Zv‡ii Kv‡i‡›Ui 

cwigvb mgvb _v‡K bv Ges GKwU AciwU †_‡K 120
0
 B‡jKwUªK¨vj wWMÖx 

ỳi‡Z¡ _v‡K bv Zv‡K Avbe¨vjvÝ cvIqvi wm‡÷g e‡j| 

 

 †Kvb cwj‡dR wm‡÷g Avbe¨vjvÝ nIqvi cÖavb Kvibmgyn: 

                1. cÖwZ‡d‡R mvcøvB †fv‡ëR GKB bv n‡j| 

                2. ‡jv‡Wi cÖwZ‡d‡R Bw¤ú‡W‡Ýi gvb GKB bv n‡j| 

                3. ‡jv‡Wi wewfbœ †d‡Ri cvIqvi d¨v±‡ii gvb Kg †ewk n‡j| 

                4. wfbœ wfbœ †d‡R wfbœ wfbœ c¨vivwgUvi ms‡hvM Ki‡j| 

 

 



‡dvi‡UmwKD w_I‡i‡gi e¨vL¨v: 

 

                                       Amg cwj‡dR wm‡÷‡gi ‡dRi ev †f±i 

¸‡jv‡K ‡f±i wewkó mylg †f±‡i cÖKvk Kiv hvq| D³ mylg †f±i ¸‡jv‡K 

Amg †f±i ¸‡jvi wm‡gwUªK¨vj K‡¤úv‡b›U e‡j| GLv‡b D‡jøL¨ †h,cÖ‡Z¨KwU 

†m‡Ui wm‡gwUªK¨vj K‡¤úv‡b‡›Ui gvb mgvb I †h‡Kvb ỳwUi ga¨Kvi †dR 

†Kvb¸‡jv mgvb| myZivs ‡dvi‡UmwKD w_I‡ig Abyhvqx, GKwU Avbe¨vjvÝ 

wZb †dR c×wZi wZbwU Amg †f±i‡K e¨vjvÝ wm‡÷‡gi wZbwU †f±i 

wnmv‡e we‡kølb Kiv hvq|aiv hvK, Amg wZb †dR c×wZi wZbwU †fv‡ëR 

Va Vb Ges Vc| ‡dvi‡UmwKD w_I‡ig Abyhvqx G‡`i wm‡gwUªK¨vj 

K‡¤úv‡b›U wb¤œiæc,  

 



1.   c‡RwUf †dR wmKz‡qÝ, A_©vr abc †dR wmKz‡qÝ Abymv‡i Va Vb Ges Vc  

      Gi wm‡gwUªK¨vj K‡¤úv‡b›U¸‡jv h_vµ‡g Va1 Vb1 Ges Vc1| hv‡`i  

      cÖ‡Z¨KwU  gvb mgvb I ci®úi 120
0
 ‡K․wbK e¨eav‡b Aew¯’Z| 

2.   ‡b‡MwUf †dR wmKz‡qÝ, A_©vr abc †dR wmKz‡qÝ Abymv‡i Va Vb Ges Vc  

      Gi wm‡gwUªK¨vj K‡¤úv‡b›U¸‡jv h_vµ‡g Va2 Vb2 Ges Vc2| hv‡`i  

      cÖ‡Z¨KwU  gvb mgvb I ci®úi 120
0
 ‡K․wbK e¨eav‡b Aew¯’Z| 

3.   wR‡iv †dR wmKz‡qÝ Abymv‡i, Va Vb Ges Vc  

      Gi wm‡gwUªK¨vj K‡¤úv‡b›U¸‡jv h_vµ‡g Va0 Vb0 Ges Vc0 hv‡`i  

      cÖ‡Z¨KwU  gvb mgvb| wKš‘ †dR wWdv‡iÝ ïb¨| 

      myZivs Va Vb Ges Vc  ‡K wb¤œwjwLZ Abymv‡i wjLv hvq| 

                      Va= Va1+ Va2+ Va0……………..(1) 

                   Vb= Vb1+ Vb2 +  Vb0…………….(2) 
 

                                           Vc = Vc1+ Vc2+ Vc0……………(3) 



a Acv‡iUi t 

        a Ggb GKwU Acv‡iUi hvi gvb 1 Ges hv †Kvb ‡f±‡ii mv‡_   

        gvwëcøvqvi wnmv‡e e‡m †f±i‡K 120
0
 Nwii KvUvi wecwiZ  w`‡K 

       Nyivq Zv‡K a Acv‡iUi e‡j|  



c‡RwUf wmKz‡qÝ cvIqvi wm‡÷‡gi e¨vL¨v: hw` †Kvb Avbe¨vjvÝ wZb †dR  

cvIqvi wm‡÷‡gi †dR wmKz‡qÝ abc nq Ges G‡`I †fv‡ëR Va Vb Ges Vc  

Zvn‡j ‡dvi‡UmwKD w_I‡i‡gi Abyhvqx, G‡`i Va1 Vb1 Ges Vc1  wZbwU  

e¨vjvÝwm‡÷‡gi †fv‡ëR wnmv‡e we‡kølb Kiv hvq| hv‡`I cvi®úwiK  

e¨eavb 120
0
| D³ Va1 Vb1 Ges Vc1 †K c‡RwUf wmKz‡qÝ K‡¤úv‡b›U e‡j| 

a Acv‡iUi Gi gva¨‡g c‡RwUf wmKz‡qÝ K‡¤úv‡b›U¸‡jvi cvi®úwiK  

m¤úK© we`¨gvb|     

                    GLv‡b, Vc1= a.Va1 

                                            Vb1 = a2.Va1 



    cÖkœvejx:     
             1. wm‡gwUªK¨vj K‡¤úv‡b›U wK ? 

           2. a Acv‡iUi wK ? 

             3. ‡dvi‡UmwKD w_I‡i‡gi wK ? 

             4.  Avbe¨vjvÝ cvIqvi wm‡÷g wK ? 

             5. ‡dvi‡UmwKD w_I‡i‡gi Gi Dccv`¨wU wK Ges GwU  

                 †Kv_vq e¨envi Kiv nq ? 

           6. c‡RwUf wmKz‡qÝ cvIqvi wm‡÷‡gi e¨vL¨v `vI| 

            7. †Kvb cwj‡dR wm‡÷g Avbe¨vjvÝ nIqvi cÖavb Kvibmgyn †jL| 

             8. fvmgvb wbDUªvj wK ? 



Î‡qv`k Aa¨vq 

bb-mvBbymqWvj I‡q‡fi g~jbxwZ 



                

 13.1: Bb-mvBbymqWvj I‡qf:   

              †h †fv‡ëR ev Kv‡i‡›Ui gvb Ges w`‡Ki †KvbwU mg‡qi mv‡_  

              cwiewZ©Z nq bv Zv‡K wWwm †fv‡ëR ev Kv‡i›U e‡j| 

              Avi †h †fv‡ëR ev Kv‡i‡›Ui gvb Ges w`K DfqwU ev †h †Kvb  

              GKwU mg‡qi mv‡_ cwiewZ©Z nq Zv‡K Gwm †fv‡ëR ev Kv‡i›U  

              e‡j| Avi Gwm B‡jKwUªK¨vj ivwk mg‡qi mv‡_ cwiewZ©Z nq  

              e‡j GwU †`L‡Z A‡bKUv †XD AvK…wZi| G‡`i g‡a¨ mvBb I‡qf 

              ev mvBbymqWvj I‡qf me‡P‡q †ewk e¨envi nq| 

 



          GKwU I‡qf hvi †Kvb wbw`©ó mgq ci ci GKBiæc cybive„w³ N‡U  

          Zv‡K wcwiqwWK I‡qf e‡j|   

 

                    GKB gvb wewkó †h‡Kvb wcwiqwWK dvskb‡K  KZMy‡jv wfbœ  

                    wfbœ wd«‡Kv‡qwÝ Ges A¨vgwcøPzW wewkó mvBb Ges †KvmvBb  

                    I‡q‡fi †hvMdj wnmv‡e cÖKvk Kiv hvq, GwUB dzwiqvi  

                    wmwiR bv‡g cwiwPZ| 

 

nvi‡gvwb·:  Gwm wm‡÷‡gi g~j wd«‡Kv‡qwÝi ¸YK †h †Kvb wd«‡Kv‡qwÝ wewkó 

                  †fv‡ëR ev Kv‡i›U‡K nvi‡gvwb· e‡j| Gwm wm‡÷‡gi gyj  

                  wd«‡Kv‡qwÝ‡K dvÛv‡g›Uvj wd«‡Kv‡qwÝ e‡j 

 



cÖkœvejx:  

        1. bb-mvBbymqWvj I‡q‡fi  ej‡Z wK eyS ? 

         2. ÷vi ms‡hv‡M nvi‡gvwb· Gi Rb¨ jvBb †fv‡ë‡Ri myÎwU wjL| 

         3. nvi‡gvwb· wK ? 

         4. wZb †dR Pvi Zvi c×wZi jvBb Uz wbDUªvj †fv‡ë‡Ri Z…Zxq  

             nvi‡gvwb· we`¨gvb †Kb ?  

         5. dzwiqvi wmwiR wK ? 

         6. dzwiqvi wmwiR Gi A0  wbY©q Ki| 

         7. †`LvI †h wZb †dR wm‡÷‡gi †Rvi nvi‡gvwb·¸‡jvi †hvMdj 

ïb¨| 



PZz̀ ©k Aa¨vq 

bb-mvBbymqWvj I‡q‡fi cvIqvi 



 

14.1: bb-mvBbymqWvjI‡q‡fiB‡dKwUfgvb:   

Gwm †fv‡ëRevKv‡i‡›UiKvh©Kixgvbn†jvGKwUc~Y© mvB‡K‡ji 

           †fv‡ëRevKv‡i‡›UiZvrÿwbKgv‡bie‡M©iMogv‡bieM©g~j| 

   A_©vr†h †KvbI‡q‡fiKvh©Kixgvbn‡jv
1

𝑇
 [f 
𝑇

0
(t)]2.dt 

 
 



14.3: bb-mvBbymqWvj ‡fv‡ëR Ges Kv‡i›U I‡q‡fi ‡fvë A¨vw¤úqvi: 

                           ‡fvë A¨vw¤úqvi nj Gwm mvwK©‡Ui AvcvZ cvIqv‡ii  

                           GKK| Avi AvcvZ cvIqv‡ii nj Gwm mvwK©‡Ui Avi 

                           Gg Gm †fv‡ëR Ges Kv‡i‡›Ui ¸bdj| myZivs 

                           mvBbymqWvj bb-mvBbymqWvj †fv‡ëR Ges Kv‡i›U  

                           I‡q‡fi Rb¨ ‡fvë A¨vw¤úqvi = EI……….(1)  

 



cÖkœvejx: 

          1. bb-mvBbymqWvj ‡fv‡ë†Ri Kvh©Kixgv‡bi m~ÎwU wjL|  

          2. bb-mvBbymqWvj I‡q‡fi ‡fvë A¨vw¤úqv‡ii m~ÎwU wjL|  

          3. bb-mvBbymqWvj I‡qf wK ?  

          4. mvBbymqWvj I‡qf e¨env‡ii myweav wK ?  

          5. bb-mvBbymqWvj ‡fv‡ëR Ges Kv‡i‡›Ui cvIqvi wbY©q Ki| 

            



Aa¨vq : 15 

bb-mvBbymqWvj I‡q‡fi cvIqvi 

d¨v±i m¤ú‡K© avibv| 



                 

  15.1: bb-mvBbymqWvj I‡q‡fi cvIqvi d¨v±i:  

          Gwm mvwK©‡Ui cÖK…Z cvIqvi I AvcvZ cvIqv‡ii AbycvZ‡Z cvIqvi  

          d¨v±i e‡j|myZivs bb-mvBbymqWvj I‡q‡fi Mo cvIqvi Ges †fvë  

          A¨vw¤úqv‡ii AbycvZ‡Z cvIqvi d¨v±i e‡j| 

 

  15.2: bb-mvBbymqWvj I‡q‡fi mgZzj¨ mvBb I‡qf:  

           ‡h‡Kvb bb-mvBbymqWvj ‡fv‡ëR  ev Kv‡i›U I‡qf †_‡K mvBb   

           I‡qf wbY©q Kiv hvq| mgZzj¨ mvBb I‡q‡fi B‡dKwUf gvb bb- 

           mvBbymqWvj I‡q‡fi Gi B‡dKwUf gv†bi mgvb| Ges mgZzj¨ 

           †fv‡ëR Ges Kv‡i›U I‡q‡fi †dR †Kvb  bb-mvBbymqWvj I‡q‡fi  

           Mo cvIqvi Ges †fvë A¨vw¤úqvi †_‡K wbY©q Kiv hvq| 



bb-mvBbymqWvj I‡q‡fi cvIqvi d¨v±i m¤ú‡K© avibv 



bb-mvBbymqWvj I‡q‡fi cvIqvi d¨v±i m¤ú‡K© avibv 





15.3: bb-mvBbymqWvj I‡qf mgy‡ni †hvM we‡qvM:  

            ỳB ev Z‡ZvwaK GKB RvZxq bb-mvBbymqWvj I‡qf 

mgy‡ni †hvM ‡f±i exRMwb‡Zi mvnv‡q¨ Kiv nq| G‡ÿ‡Î GKB 

wd«‡Kv‡qwÝi Uvg©¸‡jv m‡e©v”P gvb c„_K c„_K fv‡e †hvM Kiv nq| 

Avi bb-mvBbymqWvj I‡q†fi we‡qv‡Mi mgq, †h ivwkwU we‡qvM 

Ki‡Z n‡e Zvi wecwiZ wPý w`‡q †hvM Ki‡Z nq|  



cÖkœvejx:  

         1. bb-mvBbymqWvj I‡q‡fi cvIqvi d¨v±†ii m~Î wjL| 

          2. bb-mvBbymqWvj I‡q‡fi Kv‡i‡›Ui Kvh©Kix gv‡bi m~ÎwU wjL| 

          3. cvIqvi d¨v±i wK ? 

          4. bb-mvBbymqWvj I‡q‡fi mgZzj¨ mvBb I‡q‡fi mgZzj¨  

              mvBb I‡qf wK ? 

          5. bb-mvBbymqWvj I‡q‡fi mgZzj¨ mvBb I‡q‡fi ‡dR †Kvb KZ ? 

          6. mvBbymqWvj I‡qf e¨env‡ii myweav wjL|  

          7. bb-mvBbymqWvj I‡q‡fi cvIqvi d¨v±i wbY©q Ki|  


