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    mvwK©U c¨vivwgUvim 

Circuit Parameters 

1g Aa¨vq 



mvwK©‡Ui wewfbœ cÖKvi m~Î : 

GLv‡b , 

Powwer     = P 

Voltage      = V 

Current      = I 

Resistance = R 

Ohms         = 𝞨 



 

 mvwK©U c¨vivwgUvim Gi msÁv 

 
•  ‣e`y¨wZK mvwK©‡U e¨eüZ wewfbœ Dcv`vb‡K Gi  

c¨vivwgUvim e‡j| ‡hgbt †iwR÷¨vÝ, BÛvKU¨vÝ, 

K¨vcvwmU¨vÝ,Bw¤úx‡WÝ BZ¨vw`| 



 

 wewfbœ mvwK©U c¨vivwgUvim Gi eY©bv  

 
•  †iwR÷¨vÝ t †Kvb cwievnx c`v‡_©i g‡a¨ w`‡q Kv‡i›U 

cÖevwnZ nIqvi mgq cwievnx c`v‡_©i †h a‡g©i Kvi‡Y Bnv 

evav MÖ¯’ nq ,D³ ag© ev •ewkó¨‡K †iwR÷¨vÝ e‡j| 

• Gi cÖZxK R  

• Gi G‡KK Ω |  



 †iwR÷¨vÝ Øviv MwVZ mvwK©U 



 †iwR÷¨vÝ Øviv MwVZ mvwK©U 



 GKwU †iwR÷¨vÝ Øviv Gi gvb evwni KiY 

KvevjvKnmbx‡eaymv 

Kv - Kv‡jv  - 0 

ev - ev`vgx  - 1 

jv - jvj    - 2 

K - Kgjv   - 3 

n - njỳ      - 4 

m - †mvbvjx - 5 

bx - bxj     - 6  

‡e - ‡e¸bx  - 7 

ay - ayli     - 8 

mv - mv`v    - 9 

m~Î t 1g Kvjvi 2q Kvjvi× 10? ± Ujv‡iÝ 

     = 47× 102 ± 5% 

R1 = 47 × 100 + 
5

100
× 4700  

R2 = 47 × 100 - 
5

100
× 4700  



GwU K‡q‡ji Ggb GKwU •ewkó¨  ev ag© hv K‡q‡ji Pviw`‡Ki 

d¬v‡·i n«vm e„w×‡Z evav cÖ`vb K‡i| 

Gi cÖZxK L 

Gi G‡KK  h 

                            BÛvKU¨vÝ t  



BÛvKU¨vÝ Øviv MwVZ mvwK©U 



BÛvKU¨vÝ Øviv MwVZ mvwK©U 



K¨vcvwmU‡ii †cøU¸‡jvi g‡a¨ hLb c‡Ubwkqvj cv_©K¨ 

weivRgvb _v‡K ,ZLb Zv‡Z •e`ÿ wZK kw³ mÂq K‡i ivLv 

K¨vcvwmU‡ii GKwU we‡kl ag© GB ag© ev •ewkó‡KB 

K¨vcvwmU¨vÝ e‡j| 

Gi cÖZxK C 

Gi G‡KK f  

                  K¨vcvwmU¨vÝ t  



K¨vcvwm‡UÝ Øviv MwVZ mvwK©U 



K¨vcvwm‡UÝ Øviv MwVZ mvwK©U 



G.wm. mvwK©‡U Kv‡i›U cÖev‡n †gvU evav‡KB Bw¤úW¨vÝ e‡j|  

Gi cÖZxK Z 

Gi G‡KK Ω  

                             Bw¤úx‡WÝ t  



  Bw¤úx‡WÝ t  



                       m¤¢ve¨ cÖkœmgyn 

1. †iwR÷¨vÝ wK ? Gi GKK I cÖZxK †jL| 

2.  BÛvKU¨vÝ wK ? Gi GKK I cÖZxK †jL| 

3.  K¨vcvwmU¨vÝ wK ? Gi GKK I cÖZxK †jL| 

4. Bw¤úx‡WÝ wK ? Gi GKK I cÖZxK †jL| 

5. mvwK©U c¨ivwgUvi Kv‡K e‡j ? 



‰e`ÿ wZK †bUIqvK© 

Electric Network 

2q Aa¨vq 



mvwK©‡Ui wewfbœ cÖKvi m~Î : 

GLv‡b , 

Powwer     = P 

Voltage      = V 

Current      = I 

Resistance = R 

Ohms         = 𝞨 



‣e`y¨wZK †bUIqvK© Gi msÁv 

‣e`y¨wZK kw³i GK ev GKvwaK Drm Ges wewfbœ cÖKv‡ii mvwK©U 

Dcv`v‡bi mgwš^Z †h †Kvb e¨ve ’̄v‡K •e`y¨wZK †bUIqvK© e‡j| 



wewfbœ cÖKvi ‰e`y¨wZK †bUIqvK©  

A¨vKwUf †bUIqvK© t 

GwU Ggb GKwU mvwK©U ev †bUIqvK© ,hv‡Z GK ev GKvwaK 

B.Gg.Gd Gi Drm _v‡K| 



GwU Ggb GKwU mvwK©U ev †bUIqvK© ,hv‡Z GK ev 

GKvwaK B.Gg.Gd Gi Drm _v‡K bv| 

                      c¨vwmf †bUIqvK© t  



 GwU Ggb GKwU mvwK©U ev †bUIqvK© ,hvi c¨vivwgUvi mgyn 

w¯’i _v‡K | A_v©r Kv‡i›U I †fv‡ëR w¯’i _v‡K| 

                       wjwbqvi †bUIqvK© t 

                   bb& - wjwbqvi †bUIqvK© 

GwU Ggb GKwU mvwK©U ev †bUIqvK©, hvi c¨vivwgUvimg~n †fv‡ëR 

ev Kv‡i‡›Ui cwieZ©‡bi mv‡_ cwiewZ©Z nq| 



GwU Ggb GKwU mvwK©U ev †bUIqvK© ‡h Gi Kvh©µg ev Acv‡ik‡b‡ 

w`K Abyhvqx Gi  •ewkó¨ ev ¸bvewji †Kvb cwieZ©b nq|  

‡hgb t WvqW hv Dfq w`‡KB KvR K‡i| 

                   BDwb-‡jUv‡ij †bUIqvK© t 

                   evB- ‡jUv‡ij †bUIqvK© t 

GwU Ggb GKwU mvwK©U ev †bUIqvK© ‡h †Kvb w`‡KB Gi •ewkó¨ ev 

¸bvewji †Kvb cwieZ©b nq bv,A_©vr GKB _v‡K |  

‡hgb t UªvÝwgkb jvBb‡K GKwU evB-‡jUv‡ij ejv nq| 



                         Gj - †bUIqvK©  

GwU `ywU wmwiR †iwR÷¨vÝ Øviv MwVZ Ggb GKwU mvwK©U, hvi  

gy³ cÖvšÍØq mieivn cÖvšÍØ‡qi mv‡_ Ges †iwR÷¨vÝØ‡qi  

ms‡hvM ¯’j I GKwU gy³ cÖvšÍ Ab¨ GKwU mieiv‡ni cÖvšÍØ‡qi 

 mv‡_ mshy³ _v‡K | 



                         wU - †bUIqvK©  

GwU wZbwU †iwR÷¨vÝ ÷vi ms‡hv‡M MwVZ Ggb GKwU mvwK©U,  

 hvi cÖ‡Z¨KwU cÖvšÍ GKwU mvaviY we›`y‡Z mshy³ _v‡K Ges 

Aewkó cÖvšÍ̧ ‡jv GKwU BbcyU cÖv‡šÍ, GKwU AvDUcyU cÖv‡šÍ Ges 

Ab¨wU BbcyU I AvDUcyU cÖv‡šÍi mvaviY we›`y‡Z mshy³ _v‡K |  



                        cvB - †bUIqvK©  

GwU wZbwU †iwR÷¨vÝ ‡Wëv ms‡hv‡M MwVZ Ggb GKwU mvwK©U,  

cÖwUwZ †iwR÷¨vÝ, ci¯úi wmwi‡R mshy³ n‡q GKwU e× mvwK©U 

m~wó K‡i Ges cÖwUwZ ms‡hvM ¯’‡ji GKwU BbcyU cÖvšÍ, GKwU 

AvDUcyU cÖvšÍ Ges GKwU BbcyU - AvDUcyU cÖv‡šÍi GKwU 

mvaviY we›`y‡Z mshy³ Kiv nq | 



          A¨vKwUf I c¨vwmf †bUIqv‡K©i Zzjbv 
 

 

A¨vKwUf 
 

• G‡Z Kv‡i›U I †fv‡ëR †mvm© 

mn mvwK©U c¨vivwgUvi _v‡K| 

• G‡Z Kv‡i›U I †fv‡ëR †mvm© 

mn mvwK©U c¨vivwgUvi _v‡K 

e‡j KvR cvIqv hvq| 

• Bnv e× mvwK©U  

• wPÎt 

c¨vwmf 

• G‡Z ïay mvwK©U c¨vivwgUvi 

_v‡K| 

• G‡Z ïay mvwK©U c¨vivwgUvi 

_v‡K wKš‘ Drm _v‡K bv ZvB 

KvR cvIqv hvq bv| 

• Bnv †Lvjv mvwK©U  

• wPÎt 



                Kv‡i›U †mvm© I ‡fv‡ëR †mvm© 

Kv‡i›U †mvm© t Ggb GKwU Drm hv †jvW †iwR÷¨vÝ hvB †nvK 

bv †Kb , Zvi cÖvšÍ Ø‡qi gva¨‡g wbw`©ó cwigvb Kv‡i›U weZib 

K‡i| 

Av`k© Kv‡i›U †mvm© t hLb †mvm© †iwR÷¨vÝ Amxg nq, ZLb 

Kv‡i›U †mvm©‡K Av`k© Kv‡i›U †mvm© e‡j| 



‡fv‡ëR †mvm© t Ggb GKwU Drm hv †jvW †iwR÷¨vÝ Gi 

cwieZ©‡bi Dci wbf©i bv K‡iB Zvi cÖvšÍØ‡q wbw`©ó cwigvb 

†fv‡ëR cvIqv hvq| 

Av`k© †fv‡ëR †mvm© t Av`k© †fv‡ëR †mvm †mUvB hvi 

†mvm„ †iwR÷¨vÝ k~b¨| 



‡bvW,jyc, †gk, eªvÂ 

‡bvW t Bnv mvwK©‡Ui Ggb GKwU Rvskb ev ms‡hvM ¯’j; 

†hLv‡b `yB ev Z‡ZvwaK mvwK©U Dcv`vb e‡K‡Î ms‡hvM _v‡K|  

jyc t Bnv mvwK©‡Ui Ggb GKwU e× c_ hv‡Z †Kvb Dcv`vb 

G‡Ki AwaK evavi m¤§yLxb nq bv| 

†gk t GUv GKwU jyc , hvi wfZi Ab¨ †Kvb jyc_v‡K bv| 

 eªvÂ t Bnv mvwK©‡Ui †mB Ask hv `ywU ms‡hvM ¯’‡ji 

ga¨eZ©x ’̄v‡b Aew¯’Z| 

 



                        m¤¢ve¨ cÖkœmgyn 

1| ‣e`y¨wZK †bUIqvK© Kx ? 

2| wewfbœ cÖKvi ‣e`y¨wZK †bUIqv‡K©i eY©bv `vI| 

3| Kv‡i›U †mvm© I †fv‡ëR †mvm© Kv‡K e‡j ? 

4| Av`k© Kv‡i›U †mvm© I †fv‡ëR †mvm© Kv‡K e‡j ? 

5| ‡bvW,jyc, †gk, eªvÂ wK ? 



          mvwK©U w_I‡igm 

       Circuit theorems 

3q -Aa¨vq 
 



mvwK©‡Ui wewfbœ cÖKvi m~Î : 

GLv‡b , 

Powwer     = P 

Voltage      = V 

Current      = I 

Resistance = R 

Ohms         = 𝞨 



             Kvik‡di Kv‡i›U Ges †fv‡ëR m~Î 

Kv‡i›U m~Î t 

 †Kvb •e`y¨wZK mvwK©‡Ui ‡Kvb we›`y‡Z ev ms‡hvM ¯’‡j AvMZ 

Kv‡i›U Ges wbM©Z Kv‡i‡›Ui exRMvwYwZK †hvMdj mgvb| 



†Kvb e× mvwK©‡Ui mKj B.Gg.Gd Gi †hvMdj Ges †fv‡ëR 

Wª‡ci exRMvwYwZK †hvM dj k~b¨| 

‡fv‡ëR m~Î t  



Kvik‡di ‡fv‡ëR m~Î cÖ‡qv‡M K‡i wZbwU e× jy‡c wZbwU 

mgxKiY †c‡Z cvwi  

1. ABCFA  jyc - G 

                               E1 - I1R1 - I3R3 = 0 

  

2. EDCFE  jyc - G 

                               E2 - I2R2 - I3R3 = 0 

 

3. ABCDEFA  jyc - G 

                                E1 - I1R1+ I2R2 - E2 = 0  



mgm¨v mgvavb 

 GLv‡b,  

            RA = 0.4,    RB = 0.4, RL = 0.8,  

            EA = 24, EB = 26, IA = ?, IB = ?, IL = ?  

RA = 0.4  RB = 0.4 

RL = 0.8 
 EA = 24  

EB = 26 

IA 
IB 

IL  

a 

c e d 

b f 



We know,  

Kvik‡diKCL Low cÖ‡qvM Ki -  

                                       IL = IA + IB  

Kvik‡diKVL Low cÖ‡qvM Ki -  

jyc - acedbfa- As‡k G  

                   EA - IARA + IBRB - EB = 0 

                    24 - 0.4 IA + 0.4 IB - 26 = 0 

                     IB = 
0.4IA+2

0.4
 

                        = IA + 5  --------------- (i) 

jyc - acefa- As‡kG  

                     EA- IARA - ILRL= 0 

24 - 0.4 IA- 0.8 IL = 0 

 



    24 - 0.4 IA- 0.8 (IA+ IB) = 0 

    24 - 0.4 IA - 0.8IA- 0.8 IB= 0 

    24 - 1.2 IA - 0.8 IB = 0 ------------------ (ii)  

(i) Gigvb (ii) - G emvB 

    24 - 1.2 IA - 0.8 (IA + 5) = 0 

    24 - 1.2 IA - 0.8IA -4= 0 

    2 IA= 20 

    IA      = 
20

2
 

           = 10 (Amp) 

        IB = IA + 5 

           = 10 + 5 

           = 15 (Amp) 

 

 

 



     IL= IA + IB  

= 10 + 15  

        = 25 (Amp) 

    VL = EA- IARA 

         = 24 – (0.4 × 10) 

        = 24 – 4  

         = 20 (Volts) 

Or, 

    VL = EB - IBRB 

    = 26 - ( 0.4 × 15 ) 

        = 26 - 6  

        = 20 (Volts) 



                         ‡_fwbbÕm w_I‡ig 

B.Gg.Gd.Gi GKvwaK Drm Ges †iwR÷¨vÝ mgev‡q MwVZ GKwU 

RwUj †bUIqv‡K©i `yÕwU we›`y‡Z mshy³ GKwU †jvW †iwR÷‡i 

Kv‡i›U GKB n‡e,‡hb  †jvWwU B.Gg.Gd.Gi GKwU gvÎ w¯’i 

Dr‡mi mv‡_ mshy³,hvi B.Gg.Gd.‡jv‡Wi AvovAvwo‡Z I‡cb 

mvwK©U †fv‡ëR Gi mgvb Ges hvi Af¨šÍixb †iwR÷¨vÝ `ywU cÖvšÍ 

n‡Z cðvr w`‡Ki †bUIqv‡K©i †iwR÷¨v‡Ýi mgvb|B.Gg.Gd.Gi 

Drm¸‡jv G‡`i mgZzj¨ Af¨šÍixY †iwR÷¨vÝ Øviv ¯’jvwfwl³ nq| 



                     mycvicwRkbÕm w_I‡ig 

hw` ‡Kvb mvwK©‡U GKvwaK Drm _v‡K Z‡e Zv‡`i‡K c„_K 

fv‡e we‡ePbv K‡i mvwK©‡Ui Kv‡i›U I †fv‡ëR wbY©q Ki‡j 

†Kvb wbw`ó we›`y‡Z Kv‡i›U I ‡fv‡ëR n‡e H mKj Kv‡i›U I 

†fv‡ë‡Ri exRMvwYwZK †hvMd‡ji mgvb| 



                        bU©bÕm w_I‡ig 

^̄Zš¿ †fv‡ëR Ges Kv‡i›U Drm wewkó wjwbqvi †bUIqv‡K©i 

`y,cÖvšÍ GKwU Rn †iwR÷¨vÝ Gi mv‡_ c¨viv‡j‡j GKwU In 

mgZzj¨ Kv‡i›U Øviv cÖwZ ’̄vcb Kiv †q‡Z cv‡i; †hLv‡b Innj 

cÖvšÍ Ø‡qi kU© mvwK©U Kv‡i›U Ges Rn nj cÖvšÍØq n‡Z wcQb w`‡K 

†bUIqv‡K©i mgZzj¨ †iwR÷¨vÝ ; wKš‘ kZ© nj †fv‡ëR Drm ¸‡jv 

kU© mvwK©U Ges Kv‡i›U Drm ¸‡jv I‡cb mvwK©U _vK‡Z n‡e|  



                      g¨v·I‡q‡ji w_I‡ig 

G c×wZ‡Z GKwU †bUIqv‡K© Kvik‡ci †fv‡ëR m~Î cÖ‡qv‡Mi 

mgq †gk ev jyc mgxKiY †jLvi mgq kvLv Kv‡i‡›Ui cwie‡Z© 

‡gk ev jyc e¨envi Kiv nq | cÖwZwU †g‡k GKwU c„_K †gk 

Kv‡i›U aiv nq | 



                      wiwm‡cÖvwmwU w_I‡ig 

‡h †Kvb wjwbqvi evBj¨vUvivj †bUIqvK©i GKwU kvLvq Kg©iZ 

GKwU B.Gg.Gd Drm E Gi Kvi‡Y Aci kvLvq hw` I Kv‡i›U 

cÖevwnZ nq, Z‡e Aci kvLvq ’̄vwcZ GKB B.Gg.Gd Drm E 

Gi Kvi‡Y cÖ_g kvLvq GKB Kv‡i›U I cÖevwnZ n‡e |  



               g¨vw·gvg cvIqvi UªvÝdvi w_I‡ig 

GKwU †bUIqvK© n‡Z m‡ev©”P cvIqvi AvDUcyU cvIqv hvq ZLm, 

hLb †jvW †iwRó¨vÝ †jv‡Wi Uvwg©bvj n‡Z jÿ¨ Ki‡j 

†bUIqvK©i †jvW †iwR÷¨v‡Ýi mgvb nq | 



‡_‡fwbbw_I‡ige¨enviK‡i†h †Kvb†bUIqvK©‡K GKwUgvÎ†fv‡ëR†mv‡m© 

iæcvšÍiKivhvq | m‡ev©”P cvIqviUªvÝdviw_I‡i‡miD‡Ïk¨ 

nj†jvW†iwR÷¨vÝRLGgbfv‡ewbY©qKivnqhv‡ZRLG m‡ev©”P 

cvIqviAcPqnq |  

P = 𝐼2RL 

P =  [
Eth 

Rth +RL
]2 RL 

cvIqvi P †K-m‡ev©”P Ki‡Zn‡j
𝑑𝑝

𝑑𝑅𝐿
 = 0 

𝑑𝑝

𝑑𝑅𝐿
= 

Eth2* Rth +RL
2

 −2RL  (Rth +RL)+  

(Rth +RL)4  

hLb RL = Rth 

m‡ev©”P cvIqviUªvÝdviRb¨ †jvW†iwR÷¨vÝmgš^‡qi 

cÖwµqv‡K†jvWg¨vwPsejvnq | 



                          m¤¢ve¨ cÖkœmgyn 

Kvik‡di Kv‡i›U Ges †fv‡ëR m~Î wjL| Gi mvnv‡h¨ mgm¨vi 

mgvavb Ki| 

‡_fwbb Õm w_I‡ig wjL| Gi mvnv‡h¨ mgm¨vi mgvavb Ki| 

mycvicwRkbÕm w_I‡ig wjL| Gi mvnv‡h¨ mgm¨vi mgvavb 

Ki| 

bU©bÕm w_I‡ig wjL| Gi mvnv‡h¨ mgm¨vi mgvavb Ki|  



        ÷vi/‡Wëv iƒcvšÍi 

Aa¨vq - 4 
 



mvwK©‡Ui wewfbœ cÖKvi m~Î : 

GLv‡b , 

Powwer     = P 

Voltage      = V 

Current      = I 

Resistance = R 

Ohms         = 𝞨 



                  ‡Wëv n‡Z ÷v‡i iƒcvšÍi 

‡Kvb GKwU wbw`©ó cÖv‡šÍi mshy³ †Wëv †iwRó¨vÝØ‡qi 

¸Ydj‡K ‡Wëv †iwR÷¨vÝÎ‡qi †hvMdj Øviv fvM Ki‡j fvM 

dj D³ cÖv‡šÍ mshy³ mgZzj¨ ÷vi †iwRó¨v‡Ýi mgvb n‡e| 

 

÷vi ms‡hv‡Mi †h †Kvb evû = 

‡Wëvi msjMœ evûØ‡qi ¸bdj 

‡Wëvi msjMœ evûÎ‡q †hvMdj 



We know , 

 A + B = 
𝑍(𝑋+𝑌)

𝑋+𝑌+𝑍
 

             =
𝑋𝑍+𝑌𝑍

𝑋+𝑌+𝑍
 -------------- (i) 

  B + C = 
𝑋(𝑌+𝑍)

𝑋+𝑌+𝑍
 

           =
𝑋𝑌+𝑋𝑍

𝑋+𝑌+𝑍
 --------------- (ii) 

  C + A = 
𝑌(𝑋+𝑍)

𝑋+𝑌+𝑍
 

           = 
𝑋𝑌+𝑌𝑍

𝑋+𝑌+𝑍
 --------------- (iii) 

 ‡Wëv n‡Z ÷v‡i iƒcvšÍi c×wZ 



(ii) - (i) 

B+C – A-B = 
𝑋𝑌+𝑋𝑍

𝑋+𝑌+𝑍
 - 

𝑋𝑍−𝑌𝑌

𝑋+𝑌+𝑍
 

            C-A =
𝑋𝑍−𝑌𝑍

𝑋+𝑌+𝑍
 ---------------- (iv) 

(iv) + (iii) 

C-A + C+A =
𝑋𝑍−𝑌𝑍

𝑋+𝑌+𝑍
 + 

𝑋𝑌+𝑌𝑍

𝑋+𝑌+𝑍
 

              2C = 
2𝑋𝑌

𝑋+𝑌+𝑍
 

                C = 
𝑋𝑌

𝑋+𝑌+𝑍
 

As same way ,  

                 B =
𝑋𝑍

 𝑋+𝑌+𝑍
 

                 A = 
𝑌𝑍

𝑋+𝑌+𝑍
 

 

 



                 ÷vi n‡Z †Wëv‡Z iƒcvšÍi 

GK m‡½ `ywU K‡i wb‡q ÷vi mshy³ †iwR÷¨vÝ¸‡jvi ¸bd‡ji  

‡hvMd‡j‡K wecixZ evûi ‡iwR÷¨vÝ w`‡q fvM Ki‡j  

fvMdj,‡Wë mshy³ cÖwZwU †iwR÷¨v‡Ýi mgvb n‡e|  



We know ,  

                A = 
𝑌𝑍

𝑋+𝑌+𝑍
---------------- (i) 

B =
𝑋𝑍

 𝑋+𝑌+𝑍
---------------- (ii) 

                C = 
𝑋𝑌

𝑋+𝑌+𝑍
---------------- (iii) 

(iii) ÷ (ii) 

𝐶

𝐵
 =

𝑋𝑌

𝑋+𝑌+𝑍
÷  

𝑋𝑍

 𝑋+𝑌+𝑍
 

                  = 
𝑌

 𝑍
 

              Z = 
𝑌𝐵

𝐶
 ----------------- (iv) 

(ii)÷ (iv) 

𝐵

𝐴
 = 

𝑋𝑍

 𝑋+𝑌+𝑍
÷

𝑌𝑍

𝑋+𝑌+𝑍
 

 

𝐵

𝐴
 = 

𝑋

𝑌
 

                 ÷vi n‡Z †Wëv‡Z iƒcvšÍi 



 X = 
𝑌𝐵

𝐴
 --------------- (v) 

(iv) And (v) (i) 

                A =
𝑌

𝑌𝐵

𝐶

 𝑌𝐵

𝐴
 + 𝑌+ 

𝑌𝐵

𝐶

 

                A = 

𝑌𝐵

𝐶

 𝐵

𝐴
 +1+ 

𝐵

𝐶

 

                  = 

𝑌𝐵

𝐶

 𝐴𝐵+𝐵𝐶+𝐶𝐴

𝐴𝐶
 
 

              Y = 
𝐴𝐵+𝐵𝐶+𝐶𝐴

𝐵
  

As same way ,  

             Z = 
𝐴𝐵+𝐵𝐶+𝐶𝐴

𝐶
  

             X = 
𝐴𝐵+𝐵𝐶+𝐶𝐴

𝐴
  

 



• ‡Wëv n‡Z ÷v‡i iƒcvšÍi m~ÎwU †jL| 

• ÷vi n‡Z †Wëv‡Z iƒcvšÍi m~ÎwU †jL| 

• ÷vi n‡Z †Wëv‡Z iƒcvšÍi Kivi mgm¨vi mgvavb ¸‡jv 

Ki| 

                       m¤¢ve¨ cÖkœmg~n 



G.wm.mvwK©‡Ui aviYv 

5 - Aa¨vq 
 



GLv‡b , 

Powwer     = P 

Voltage      = V 

Current      = I 

Resistance = R 

Ohms         = 𝞨 

mvwK©‡Ui wewfbœ cÖKvi m~Î : 



G.wm.mvwK©‡Ui aviYv 



G.wm.mvwK©‡Ui aviYv 



                     G.wm mvwK©‡Ui msÁv  

GKwU mvwK©U hvi mKj mvwK©U Dcv`v‡bi g‡a¨ w`‡q Aëvi‡bwUs 

Kv‡i›U cÖevwnZ nq, †mB mvwK©U‡K Gwm mvwK©U e‡j| 



        wW.wm I G.wm mvwK©‡Ui ZzjbvgyjK cv_©K¨ 
 

 

wW.wm 
 

• Bnv w¯’i ev AcwieZ©bkxj 

• Drm wW.wm †Rbv‡iUi 

• ïaygvÎ †iwR÷¨Ý Gi †ÿ‡Î 

e¨envi Kiv hvq 

• †hvM we‡qvM Kv‡i‡›Ui 

MvwYwZK wbq‡g nq| 

• wd«Kz‡qwÝi †Kvb cÖfve †bB 

BZ¨vw`| 

 

 

G.wm 
 

• Bnv cwieZ©bkxj ev 

Aëvi‡bwUs| 

• Drm G.wm †Rbv‡iUi 

• †iwR÷¨Ý,BÛv±¨Ý,K¨vcvwmU¨v

Ý Gi †ÿ‡Î e¨envi Kiv hvq 

• †hvM we‡qvM Kv‡i‡›Ui 

exRMvwYwZK wbq‡g nq| 

• wd«Kz‡qwÝi cÖfv‡e BÛv±¨vÝ I 

K¨vcvwmU¨vÝ Gi gvb K‡g I 

ev‡o BZ¨vw`| 



        ‰e`y¨wZK cÖhyw³i †ÿ‡Î G.wm mvwK©‡Ui ¸iZ¡ 

we‡k¦i Ab¨vb¨ ’̄v‡bi b¨vq evsjv‡`‡kI evwYwR¨Kfv‡e we`y¨r 

G.wm‡Z n‡q _v‡K|cvIqvi nvDR ev Drcv`b †K›`ª n‡Z we`y¨r 

Drcv`b n‡Z ïiæ K‡i †cÖiY, weZib Ges e¨envi meB Zvi I 

wewfbœ hš¿cvwZi mvnv‡h¨ Kiv n‡q _v‡K|G me ¸‡jvB mvwK©U 

WvqvMÖv‡gi mvnv‡h¨ cÖKvk Kiv n‡q _v‡K| G me wKQzB cÖhyw³i 

†ÿÎ wn‡m‡e aiv nq| †h‡nZz we`y¨r PjvP‡ji m¤ú~Y© c_‡KB 

mvwK©U e‡j , †m‡nZz we`y¨r DrcwË ¯’j n‡Z m¤ú~b© c_ A_©vr 

mvwK©U ev hš¿cvwZi g‡a¨ w`‡q cÖevwnZ n‡q Avevi DrcwË ¯’‡j 

†kl nq| myZvivs we`y¨r cÖhyw³i †ÿ‡Î G.wm mvwK©‡Ui 

cÖ‡qvRwbqZv ev ¸iæZ¡ Acwimxg  



                       d¬vKPz‡qwUs wW.wm  

Aëvi‡bwUs Kv‡i›U‡K †iKwUwd‡Kk‡bi ci †h AvDUcyU cvIqv hvq 

Zv LuvwU wW.wm bq G‡Z wKQz G.wm wgkv‡bv _v‡K | Giƒc AvDUcyU‡K 

d¬vKPz‡qwUs wW.wm e‡j|‡iKwUwd‡Kk‡bi ci wdëvwis mvwK©U ewm‡q 

wdëvwis Ki‡j LuvwU wW.wm cvIqv hvq| 



            G.wm mvwK©‡Ui myweav I Amyweav  

G.wm mvwK©‡Ui myweav t  

1. Drcv`‡bi †ÿ‡Î 90% fvM G.wm| 

2. G.wm mvwK©‡U UªvÝdigvi e¨envi K‡i †fv‡ëR e„w× K‡i 

eû`~‡i †cÖiY Kiv hvq| 

3. cÖ‡qvR‡b Gwm‡K wWwm‡Z iƒcvšÍi K‡i e¨envi Kiv hvq| 

4. MÖn‡Ki myweavbyhvqx GK I wZb †dR e¨envi Kiv hvq| 

5. Gwm mvwK©‡U e¨eüZ hš¿cvwZi `vg Kg MVb mnR mij| 



G.wm mvwK©‡Ui Amyweav t  

1. G.wm mvwK©‡Ui mvnv‡h¨ e¨vUvwi PvR© Kiv hvq bv| 

2. w¯‹b B‡d‡±i Kvi‡Y †iwR÷¨vÝ Gi gvb †e‡o hvq,d‡j 

Kv‡i›U cÖev‡ni gvb K‡g hvq| 

3. b‡qR I nvi‡gvwb‡·i `iæY ’̄vqxZ¡ Kg| 

4. B‡jK‡Uªv‡cøwUs- G Gwm mvwK©U e¨eüZ nq bv| 

5. cwieZ©bkxj MwZi Rb¨ QvcvLvbv, DË‡jvb h‡š¿(wjdU, 

n‡q÷) BZ¨vw` mvwK©‡U e¨envi Kiv hvq bv| 



1. G.wm mvwK©‡Ui msÁv `vI| 

2. G.wm mvwK©‡Ui myweav I Amyweav ‡jL| 

3. d¬vKPz‡qwUs wW.wm wK ? 

4. wW.wm I G.wm mvwK©‡Ui ZzjbvgyjK cv_©K¨ ‡`LvI| 

5. ‰e`y¨wZK cÖhyw³i †ÿ‡Î G.wm mvwK©‡Ui ¸iZ¡ ‡jL| 

                m¤¢ve¨ cÖkœmg~n 



lô-Aa¨vq 
 

G.wmi cÖv_wgK aviYv 
 



mvwK©‡Ui wewfbœ cÖKvi m~Î : 

GLv‡b , 

Powwer     = P 

Voltage      = V 

Current      = I 

Resistance = R 

Ohms         = 𝞨 



                  Gwm †fv‡ëR Drcv`b 



Gwm †fv‡ëR Drcv`b 



1 bs wP‡Î GKwU GKK c üv‡Pi K‡qj GKwU Pz¤^‡Ki DËi I 

`wÿY †giæi gv‡S Av‡Q hv AbvAv‡m Nyi‡Z cv‡i| K‡qjwU 

ABCD Øviv wPwýZ Av‡Q| K‡q‡ji `y cÖv‡šÍ `ywU Zvgvi wis 

Gi R1,Y1 mv‡_ hy³ Av‡Q Ges Kve©‡bi ỳwU w¯’i eªvk wis 

`ywUi Mv †N‡l ’̄vcb Kiv n‡q‡Q hv K‡q‡j Avweó †fv‡ëR 

evnx‡i †cÖib K‡i|  

hw` K‡qj wU Pz¤^K †ÿ‡Îi g‡a¨ Ny‡i Z‡e G‡Z 2bs 

wPÎvbyhvqx †fv‡ëR Avweó n‡e| GB Avweó †fv‡ëR †d¬wgs 

Gi `wÿY n¯’ wbqg Øviv wba©vib Kiv nq| 



e = Emax Sin𝜔t 

Y 

X 

o 

𝜑 max 𝑆𝑖𝑛𝜔𝑡  

𝜑 max 𝐶𝑜𝑠𝜔𝑡  

𝜑𝑚𝑎𝑥 

𝜔 

𝜃 =  𝜔𝑡 



‡cv‡ji msL¨v, Avi.wc.Gg Ges wd«Kz‡qwÝi g‡a¨ m¤úK© 

g‡b Kwi,  

‡cvjmsL¨v                      = P 

cÖwZ ‡m‡K‡ÛAveZ©bmsL¨v   = n 

cÖwZwgwb‡UAve©ZbmsL¨v     = N 

cÖwZAve©Z‡bmvB‡KjmsL¨v  = 
𝑃

2
 

wd«Kz‡qwÝ                         = f 

Z‡ewd«Kz‡qwÝ,                f =
𝑃

2
× n 

hw`cÖwZwgwb‡UAve©ZbmsL¨vN nqZvn‡jn =
𝑁

60
 

AZGef =
𝑃

2
×

𝑁

60
 

                                                          f =
𝑃𝑁

120
c/s 

 

 

 

 

 



        (mvB‡Kj, Aëvi‡bkb, wd«Kz‡qwÝ, wcwiqW) 

mvB‡Kj t GKwU cwievnx GKwU DËi I `wÿY †giæi 

gvSLv‡b e„ËvKv‡i GKwU c_ AwZµg K‡i, Z‡e GKwU 

†fv‡ëR Zi‡½i m„wó nq ,GB Zi½‡KB mvB‡Kj e‡j| 

Aëvi‡bkb t †fv‡ëR Zi‡½‡ii Aa©vsk‡KB Aëvi‡bkb 

e‡j| 

mvB‡Kj 

Aëvi‡bkb 



wd«Kz‡qwÝ t GK †m‡KÛ mg‡q hZ¸‡jv mvB‡Kj m¤úbœ nq, 

Zv‡K wd«Kz‡qwÝ e‡j| 

wcwiqW t GK mvB‡Kj m¤úbœ n‡Z †h mgq jv‡M  , Zv‡K 

wcwiIW e‡j| 

 

T=
𝟏

𝒇
 



‡cvj msL¨v I Avi.wc.Gg. Ges wd«Ky‡qwÝi g‡a¨ m¤úK© 

GKwU Aëvi‡bU‡iiAvi‡gPvi-cwiewnx KZ©…K `ywU 

†cv‡jiga¨Lv‡be„ËvKvi c_ m¤úbœKivid‡jm„ó Zi½ †K 

mvB‡Kje‡j| 

g‡bKwi, P = ‡cvjmsL¨v, 

cÖwZAveZ©‡b mvB‡KjmsL¨vN=
𝑝

2
 

Gesn = cÖwZ†m‡K‡ÛAveZ©‡b msL¨v 

Z‡ewdªKz‡qwÝ, f=
𝑝

2
×n 

hw` cÖwZwgwb‡UAveZ©bmsL¨vNnq; Z‡en = 
𝑁

60
 

∴ 𝑓 =
𝑁×𝑃

60×2 
=

𝑁𝑃

120
mvB‡Kj/‡m‡KÛ| 



             wewfbœ †`‡ki evwYwR¨K wd«Kz‡qwÝ  

we`y¨r-Drcv`K ms¯’v KwZcq myweav Avmyweav we‡ePbv K‡i Zv‡`i 

Drcvw`Z wd«Kz‡qwÝ wba©viY K‡i G‡KB evwYwRK wd«Kz‡qwÝ e‡j| 

evsjv‡`‡ki evwYwR¨K wd«Kz‡qwÝ 50 mvB‡Kj/‡m‡KÛ wKš‘ cðv‡Z¨i 

†Kvb †Kvb †`‡k  †hgb: KvbvWv,hy³ivóª, hy³ivR¨ Rvg©vb,) `y ai‡bi 

evwYwR¨K wd«Kz‡qwÝ e¨envi nq| 

25 mvB‡Kj/‡m‡KÛ,60mvB‡Kj/‡m‡KÛ 



mgxKiY E=Emsx Sin (wt),  I=Imax Sin (wt) 



mgxKiY E=Emsx Sin (wt),  I=Imax Sin (wt) 



wPÎ 

n‡Zg‡bKwiabcGKwUwÎf‚R , 

GLv‡b, ab= m‡e©v”P 

∆𝑎𝑏𝑐 n‡ZcvB, 

Sin < abc  =
𝑎𝑐

𝑎𝑏
 

Ac = abSin<abc 

Ac = ab sin30° 

Ac =  Emax Sin𝜃 

E = Emax Sin𝜃 

Ac =  ZvrÿwYK †fv‡ëR 

Ab = m‡e©v”P ZvrÿwYK †fv‡ëR 

mgxKiY E=Emsx Sin (wt),  I=Imax Sin (wt) 



              wewfbœ cÖKvi I‡qf - di‡gi wPÎ t   



                    mvBb I‡qf (Sin-wave)  



                   ¯‥vqvi ev †iKU¨v½yjvi I‡qf  

              (Squer or     Rectangular wave)  



               Uªv½yjvi I‡qf (Triangular wave) 



                     m,Uy_ I‡qf (Saw wave)   



             Uª̈ vwcR‡qW I‡qf (Traoezoid wave)   



                         mgm¨vi mgvavb 

hw` 60° †Z †fv‡ëRGiGKwUmvBbI‡q‡fiZvrÿwbKgvb 87 

†fvënq| 

30° ‡Z GiZvrÿwbKgvb KZ ? ,330°‡Z GiZvrÿwbKgvb KZ ? 

Avgiv Rvwb, e1= EmaxSin𝜃 

∴Emax=
e1

 Sin𝜃 
 

=
87

 Sin60 
  = 100.46 V 

 e2 = 1 00.46× 𝑆𝑖𝑛30 

           =50.23 v 

 e3 = 100.46× 𝑆𝑖𝑛330 

     = - 50.23 V 



                        m¤¢ve¨ cÖkœmgyn 

1. Gwm †fv‡ëR Drcv`b eY©bv Ki| 

2. wewfbœ msÁv †hgb:mvB‡Kj 

,Aëvi‡bkb,wd«Kz‡qwÝ,wcwiqW) †jL| 

3. ‡cvj msL¨v I Avi.wc.Gg. Ges wd«Ky‡qwÝi g‡a¨ 

m¤úK© †jL| 

4. wewfbœ †`‡ki evwYwR¨K wd«Kz‡qwÝ KZ ?  

5. mgxKiY E=Emsx Sin (wt)    

               I=Imax Sin (wt) 



Aa¨vq- 7 

cwieZ©bkxj ivwk Ges Kvh©Kvix gvb 



mvwK©‡Ui wewfbœ cÖKvi m~Î : 

GLv‡b , 

Powwer     = P 

Voltage      = V 

Current      = I 

Resistance = R 

Ohms         = 𝞨 



Mogvb gvb (Average value)  
We know,  

                i = Imax Sin𝜃 

Mathematic tram , 

Iave = 
1

𝜋
 𝑖𝑑𝜃

𝜋

0
 

                                = 
1

𝜋
 Imax Sin𝜃 𝑑𝜃

𝜋

0
 

                                = 
𝐼𝑚𝑎𝑥

𝜋
−𝐶𝑜𝑠𝜃 𝑜

𝜋 

                            = 
𝐼

𝑚𝑎𝑥

𝜋
×2 

                            = 
2

3.14
Imax 

Iave = 0.636 Imax 

As same way , 

                      Eave = 0.636 Emax 



Avi.Gg.Gm gvb (R.M.S Value) 

wW.wm A¨vw¤úqvi t 

wmjfvi bvB‡UªU Ges cvwb wgwkÖZ `ªe‡Y †h cwigvb WvB‡i± Kv‡i›U 

cÖevwnZ Kiv‡j hw` cÖwZ †m‡K‡Û 0.001118 MÖvg wmjfvi Zjvwb 

wnmv‡e Rgv nq, Z‡e †m cwigvb Kv‡i›U‡K GK A¨v¤úqvi e‡j | 

Aëvi‡bwUs Kv‡i›U A¨v¤úqvi t 

‡Kvb †iwR÷¨v‡Ýi g‡a¨ w`‡q GK A¨vw¤úqvi WvB‡i± Kv‡i›U 

cÖevwnZ Kiv‡j †h cwigvb Zv‡ci m„wó nq, D³ †iwR‡÷¨v‡Ýi g‡a¨ 

w`‡q †h cwigvb Aëvi‡bwUs Kv‡i›U cvVv‡j GKB mg‡q GKB 

cwigvb Zv‡ci m„wó nq, †mB cwigvb Aëvi‡bwUs Kv‡i›U‡K GK 

A¨vw¤úqvi e‡j | Aëvi‡bwUs Kvi‡›Ui G gvb‡KB Kvh©Kix gvb 

e‡j | G Kv©hKvix gvb‡K Avi.Gg.Gm gvbI e‡j | 



m‡ev©”P gv‡bi mv‡_ Kvh©Kvix gv‡bi m¤úK© 

We know,  

                 i = Imax Sin𝜃 

d𝜃‡Kv‡Yig‡a¨eZx© ÿz ª̀ mg‡qm„óZvc 

                                                    = 𝑖2Rd𝜃 

                                                    = (Imax Sin𝜃) Rd𝜃 

                                                    = Imax
2𝑆𝑖𝑛2𝜃Rd𝜃 

Aa©-mvB‡Kjmg‡qm„ó†gvUZvc 

                                           = Imax
2 R  𝑆𝑖𝑛2𝜃

𝜋

0
d𝜃 

                                           = Imax
2 R  

1−𝐶𝑜𝑠2𝜃 
2

𝜋

0
 d𝜃 

                                           = 
Imax

2 R
2

 [𝜃- 
𝑆𝑖𝑛2𝜃 

2
]0

𝜋 



                                    = 
Imax

2 R
2

 [𝜃-
𝑆𝑖𝑛2𝜃 

2
]0

𝜋 

                                    = 
𝜋

2
 Imax

2 R 

Aa©-mvB‡K‡jimg‡qm„óZvc 

                                     = 
𝜋

2×𝜋
 Imax

2 R 

                                     =  
 Imax

2𝑅

2
 

Kvh©KvixKv‡i›UØvivm„óZvcAek¨BMo-Zv‡cimgvbn‡e 

𝐼𝑒𝑓𝑓
2R = 

 Imax
2𝑅

2
 

                                      = 
Imax

2
 

Ieff= 0.707 Imax 

Abyiƒcfv‡e,  

Eeff=0.707 Emax 



                  ZvrÿwbK gvb I Mogvb 

ZvrÿwbK gvb t 

 GKwU cwieZ©bkxj ivwki †h‡Kvb gyn~‡Z©i gvb‡K ZvrÿwbK 

gvb e‡j|Aëvi‡bwUs †fv‡ëR I Kv‡i‡›Ui ZvrÿwbK gv‡bi 

cÖZxK e,I . 

 
Mogvb gvb t  

GKwU mvB‡K‡ji ev GK Aëvi‡bk e¨vwc wewfbœ ÿ‡Y 

Aëvi‡bwUs †fv‡ëR I Kv‡i‡›Ui ZvrÿwbK gvbmgy‡ni Mo‡K 

Mogvb e‡j| 



m‡e©v”P gvb t  

GKwUcwieZ©bkxjivwk 0°n‡Z cÖwZgyn~‡Z© evo‡Z _v‡KGes 

90° ‡Z m‡e©v”Pgv‡b†c․‡Q| G gvb‡KBm‡e©v”Pgvbe‡j| 

 

Kvh©Kixgvb t  

GKwUmvwK©‡U GKK mg‡q ‡Kvbwbw`©ô cwigvbKv‡i›UcvVv‡j †h 

AvDUcyUcvIqvhvqZv‡KB H Kv‡i‡›UiKvh©Kixgvbe‡j|  



                 dig d¨v±i I wcK d¨v±i 

dig d¨v±i t 

GKwUZi‡½i Kvh©KixgvbGesMogv‡biAbycvZ‡K dig 

d¨v±ie‡j| 

Kf= 
Kvh©Kix gvb

Mogvb
 = 

0.707

0.636
= 1.11 

 

wcKd¨v±i t  

GKwUZi‡½i 

m‡e©v”PgvbGesKvh©KixgvbAbycvZ‡KwcKd¨v±ie‡j| 

Ka= 
 m‡e©v”P gvb 

Kvh©Kix gvb
=

𝐼𝑚𝑎𝑥

0.707
 = 1.414 



InwgK †iwR÷¨vÝ t  

GKwU †iwR÷¨vÝ KZ©„K WvB‡i± Kv‡i›U cÖ`Ë evav‡KB InwgK 

†iwR÷¨vÝ e‡j|  

 

B‡dKwUf †iwR÷¨vÝ t 

 GKwU mvwK©‡U Aëvi‡bwUs Kv‡i›U KZ…©K cÖ`Ë (InwgK †iwR÷¨vÝ, 

w¯‥b B‡d±, GwW-Kv‡i›U, wnm‡U‡iwmm BZ¨vw` )mw¤§wjZ evav‡KB 

B‡dw±f †iwR÷¨vÝ e‡j|  

 

w¯‥b B‡d± t 

 Aëvi‡bwUs Kv‡i‡›Ui cÖebZv GB †h Bnv cwievnxi mg¯Í cȪ ’‡Q` 

w`‡q cÖevnxZ bv n‡q eis Dcwi fvM w`‡q cÖevwnZ nq| Dcwi fvM 

w`‡q cÖevwnZ nIqvi GB ag©‡K w¯‥b B‡d± e‡j|   



   InwgK †iwR÷¨vÝ ,B‡dKwUf †iwR÷¨v‡Ýi Zzjbv  

 

InwgK †iwR÷¨vÝ  
 

• KÛv±‡ii cÖK…Z †iwR÷¨vÝ 

hv WvB‡i± Kv‡i›U‡K evav 

†`q| 

• Gi gvb InwgK 

†iwR÷¨vÝ,w¯‥b 

B‡d±,GwW-Kv‡i›U, 

wnm‡U‡iwmm BZ¨vw`  RwbZ 

evav cvq bv| 

• Gi gvb c`v‡_©i  cÖwK…wZi 

Dc‡iB wbf©i K‡i| 
 

 

 

B‡dKwUf †iwR÷¨vÝ 
 

• KÛv±‡ii ‡gvU †iwR÷¨vÝ hv 

Aëvi‡bwUs Kv‡i›U‡K evav 

†`q| 

• Gi gvb InwgK 

†iwR÷¨vÝ,w¯‥b B‡d±,GwW-

Kv‡i›U, wnm‡U‡iwmm BZ¨vw`  

RwbZ evav cvq| 
• Gi gvb c`v‡_©i  cÖwK…wZi 

Dc‡iB wbf©i K‡i bv eis 

Ab¨vbœ d¨v±i Gi Dci wbf©i 

K‡i| 
 



                         m¤¢ve¨ cÖkœmgyn 

1| ZvrÿwbK gvb, Mogvb wK ? cÖgvb Ki| 

2| Kvh©Kix gvb wK ? cÖgvb Ki| 

3| m‡e©v”P gvb wK? 

4|dig d¨v±i,wcK d¨v±i wK ? 

5| InwgK †iwR÷¨vÝ ,B‡dKwUf †iwR÷¨v‡Ýi Zzjbv Ki| 

6| m‡ev©”P gv‡bi mv‡_ Kvh©Kvix gv‡bi m¤úK© wjL ? 

7| Avi.Gg.Gm gvb (R.M.S Value) Kv‡K e‡j ? 

8| cÖgvb Ki Ieff  = 0.707 Imax  

 



Aóg Aa¨vq 
 

‡f±i Ges †f±i ivwk 
 



GLv‡b , 

Powwer     = P 

Voltage      = V 

Current      = I 

Resistance = R 

Ohms         = 𝞨 

mvwK©‡Ui wewfbœ cÖKvi m~Î : 



                 ‡f±i ivwk I †¯‹jvi ivwk 

†¯‹jvi ivwk t  

‡h ivwki gvb Av‡Q,wKš‘ w`K †bB Zv‡K †¯‥jvi ivwk e‡j| 

‡hgb t †ÿÎdj, ZvcgvÎv ,`ªæwZ,BZ¨vvw`| 

‡f±i t 

GwU †¯‥j Abyhvqx AvuKv GKwU mij †iLv, hvi GK cÖv‡šÍ GKwU Zxi 

wPü w`K-wb‡`©kbvi R‡b¨ ’̄vcb Kiv nq | 

‡f±i ivwk t  

‡h ivwki gvb I w`K Dfq Av‡Q Zv‡K †f±i ivwk e‡j| 

‡hgb t Kvi›U, †fv‡ëR ,MwZ, ej BZ¨vw`| 



Aëvi‡bwUs Kv‡i›U I †fvëR‡K †f±i wP‡Îi mvnv‡h¨ e¨vL¨v 

wP‡Î Aëvi‡bwUsKv‡i›U I †fvë‡Ri †f±i I mvBbI‡qf 

†`Lv‡bvnj,GLv‡bKv‡i›U †fv‡ëRGiPvB‡ZwcQ‡bAv‡Qhv †f±i I 

mvBbwP‡Î †`Lvhvq|evgve‡Z© N~Y©b‡Kc‡RwUfGes `wÿbve‡Z© 

N~Y©b‡K †b‡MwUfaivnq| †f±iwP‡Î  †`LvhvqKvi›U †fv‡ëR †_‡K 

𝜃°†cQ‡bAv‡Q | 



Aëvi‡bwUs Kv‡i›U I †fvëR‡K †f±i wP‡Îi mvnv‡h¨ e¨vL¨v 

𝜃 

Y 

ý 

X 

E1 
Aëvi‡bwUs Kv‡i›U  †f±i  

                  †fvëR‡K †f±i wP‡Îi mvnv‡h¨ e¨vL¨v 



              ïaygvÎ †iwR÷¨vÝ Øviv MwVZ mvwK©U 

ïaygvÎ †iwR÷¨vÝ Øviv MwVZ Aëvi‡bwUs mvwK©‡U Kv‡i›U I 

†fv‡ëR Bb‡d‡R _v‡K hvnv wP‡Î †f±i ImvBb I‡q‡f †`Lv‡bv 

nBqv‡Q|  

Y 

Y` 

X 
I 



             ïaygvÎ BÛv±¨vÝ Øviv MwVZ mvwK©U 



ïaygvÎ BÛv±¨vÝØvivMwVZAëvi‡bwUsmvwK©‡U †fv‡ëR, Kv‡i›U 

†_‡K 90°Av‡M _v‡K| wP‡Î †f±i I mvBbI‡q‡fZv †`Lv‡bvnj| 

hLb†idv‡iÝGw·mwn‡m‡eKv‡i›U _v‡K| 



          ïaygvÎ K¨vcvwmU¨vÝ Øviv MwVZ mvwK©U 



ïaygvÎ K¨vcvwmU¨vÝØvivMwVZAëvi‡bwUsmvwK©‡U Kv‡i›UI †fv‡ëR 

†_‡K 90° Av‡M _v‡K hvnvwP‡Î †f±i I 

mvBbI‡q‡f†`Lv‡bvnBqv‡Q| hLb†idv‡iÝwn‡m‡e †fv‡ëR _v‡K| 

90° 

I 

V 



               ‡cvjvi I †i±¨vs¸jvi †f±i  

 ‡cvjvi t  

’̄vbv¼-Z‡j Aew¯’Z †f±i, hvZvicwigvYGes 

†idv‡iÝA¨vw·mGi mv‡_ m„ó †KvYØvivwbiƒcYKivnq, Zv‡K 

†cvjvi ‡f±ie‡j|†cvjvi ‡f±‡ii cwigvb‡KgWzjvmGeswb‡`©kK 

†KvY‡KAvi¸‡g›Ue‡j| Gimvnv‡h¨ †hvM I we‡qvMKivhvqbv , 

wKšÍy ¸Y fvMKivhvq| 

P=A˪𝜽 



                    †i±¨vs¸jvi †f±i t  

GKwU †f±i,hv Dnvi Avbyf~wgK Ges Dj¤^ Dcv`v‡bi mvnv‡h¨  

cÖKvk Kiv nq,Dnv‡K †i±¨vs¸jvi †f±i e‡j| 

E= Eh+JEv 

E= Eh-JEv 



                           J Acv‡iUi 

‡h gv‡biKvi‡YGKwU †f±i 90°evgve‡Z© 

Ny‡ihvqZv‡KAcv‡iUie‡j| GB Acv‡iUi‡KJØvivcÖKvkKivnq| 

J Gigvb = −1 



       ‡cvjvi I †i±¨vs¸jvi †f±‡ii g‡a¨ m¤úK© 

GKwU †cvjvi †f±i‡K †iKU¨vs¸jviGes †iKU¨vs¸jvi 

†f±i‡K †cvjvi †f±‡i iƒcvšÍiKivhvq|  

iƒcvšÍiKivim~Î¸‡jvwb¤œiƒc| 

†cvjvi †_‡K †iKU¨vs¸jvi t I< 𝜃 = 𝐼𝑐𝑜𝑠𝜃 +

𝑗𝐼𝑠𝑖𝑛𝜃 
†iKU¨vs¸jvi †_‡K †cvjvi t  

Ih+jIv= 𝐼ℎ2 + 𝐼𝑣2tan^-1(
𝐼𝑣

𝐼ℎ
) 



                     mgm¨vi mgvavb 

136 <128°n‡Z64 <18° we‡qvM Ki Geswe‡qvMdj 

†cvjvidi‡gcÖKvkKi ?  

cÖ_‡gB †cvjvi †f±i‡K †iKU¨vs¸jvi †f±‡i iƒcvšÍiKi‡Zn‡e| 

136 <128°=136(cos128° + 𝑗𝑠𝑖𝑛128°) 

 = -83.73+j107.17 

64<-18=64(cos18° + 𝑗𝑠𝑖𝑛18°) 

                =60.87-j0.30902 
we‡qvM t          -83.73+j107.17 

                      -60.87-j0.30902 

-144.6+j126.95 



                   m¤¢ve¨ cÖkœmgyn   

‡f±i ivwk I †¯‥jvi ivwk wK ? 

Aëvi‡bwUs Kv‡i›U I †fvëR‡K †f±i wP‡Îi mvnv‡h¨ 

e¨vL¨v Ki| 

‡cvjvi I †i±¨vs¸jvi †f±i wK ? 

J Acv‡iUi wK ? 

‡cvjvi I †i±¨vs¸jvi †f±‡ii g‡a¨ m¤úK© e¨vL¨v Ki| 



beg-Aa¨vq 

 

AC Circuit Idea 



mvwK©‡Ui wewfbœ cÖKvi m~Î : 

GLv‡b , 

Powwer     = P 

Voltage      = V 

Current      = I 

Resistance = R 

Ohms         = 𝞨 



weï× ‡iwR÷¨vÝ Øviv MwVZ mvwK©U 

GLv‡b cÖhy³ †fv‡ëR, v = Vmax Sin 𝜔t  

i= Vmax Sin 𝜔t 

mvBb - I‡qf 



E I 

Y 

𝑌  

0 

X 

‡f±i Wvqv MÖvg 

cvIqvi - I‡qf 

               weï× ‡iwR÷¨vÝ Øviv MwVZ mvwK©U 



weï× †iwR÷f mvwK©‡Ui cvIqvi  

 We Know ,                                           

  P = v × i                                                v =Vmax 
Sin𝜔t  

    = Vmax Sin𝜔t × Imax Sin 𝜔t            i =Imax Sin 
𝜔t  

    = Vmax Imax 𝑆𝑖𝑛2𝜔t  

    = Vmax Imax 
(1 −𝐶𝑜𝑠2𝜔t)

2
 

     = 
𝑉𝑚𝑎𝑥 𝐼𝑚𝑎𝑥 

2
 - 

𝑉𝑚𝑎𝑥 𝐼𝑚𝑎𝑥 

2
𝐶𝑜𝑠2𝜔t 

cvIqviAcPq ,  

P = 
1

2𝜋
 

𝑉𝑚𝑎𝑥 𝐼𝑚𝑎𝑥 

2

2𝜋

0
  - 

𝑉𝑚𝑎𝑥 𝐼𝑚𝑎𝑥 

2
𝐶𝑜𝑠2𝜔t d(𝜔t) 

 

 

 



P = 
1

2𝜋
 

𝑉𝑚𝑎𝑥 𝐼𝑚𝑎𝑥 

2

2𝜋

0
d(𝜔t) + 

1

2𝜋
 

𝑉𝑚𝑎𝑥 𝐼𝑚𝑎𝑥 

2

2𝜋

0
𝐶𝑜𝑠2𝜔t d(𝜔t) 

d(𝜔t) + 
1

2𝜋
 

𝑉𝑚𝑎𝑥 𝐼𝑚𝑎𝑥 

2

2𝜋

0
𝐶𝑜𝑠2𝜔t d(𝜔t) 

P = 
𝑉𝑚𝑎𝑥 𝐼𝑚𝑎𝑥 

2
+ 0                GLv‡b ,  

   = 
𝑉𝑚𝑎𝑥

√2
×

𝐼𝑚𝑎𝑥

√2
V = 

𝑉𝑚𝑎𝑥

√2
 

   = V×I                                I = 
𝐼𝑚𝑎𝑥

√2
 

V = cÖ‡qvMK…Z †fv‡ëR 

I = mvwK©‡UiKv‡i›U 



weï× BÛvKU¨vÝ Øviv MwVZ mvwK©U 

GLv‡b cÖhy³ †fv‡ëR , v = Vmax Sin 𝜔t  

                              i = Vmax Sin (𝜔t – 900 ) 

 

mvBb - I‡qf 



weï× BÛvKU¨vÝ Øviv MwVZ mvwK©U 

‡f±i Wvqv MÖvg 
cvIqvi - I‡qf mvBb - I‡qf 



weï× BÛvKwUf mvwK©‡Ui cvIqvi  

ZvrÿwYK cvIqvi ,  

 P = v × i                                                

     = Vmax Sin 𝜔t × Imax Sin (𝜔t – 
𝜋

2
 )  

     = VmaxSin 𝜔t ×Imax Cos 𝜔t 

    = Vmax Imax Sin 𝜔t Cos𝜔t 

    = 
−Vmax Imax

2
Sin2 𝜔t  

Mo cvIqvi ,  

  P = 
1

2𝜋
 

−𝑉𝑚𝑎𝑥 𝐼𝑚𝑎𝑥 

2

2𝜋

0
Sin2 𝜔t d(𝜔t) 

     = 0 

v = Vmax Sin 𝜔t  

i = Imax Sin (𝜔t – 90) 



weï× BÛvKwUf mvwK©‡U Kv‡i›U, †fv‡ëR Ges BÛvKwUf wiq¨vKU¨vÝ 

m¤úK©  

• We know,  

v = Vmax Sin 𝜔t --------- (i) 

VmaxSin 𝜔t = L 
𝑑𝑖

𝑑𝑡
 

              di = 
Vmax

L
Sin 𝜔t dt 

 𝑑𝑖 =  
Vmax

L
 Sin 𝜔t dt 

           i = 
Vmax

L  Sin 𝜔t dt 

           i  =
Vmax

𝜔𝐿
 (-Cos𝜔t ) 

           i = 
Vmax

𝜔𝐿
 Sin(𝜔t − 

𝜋

2
 ) --------- (ii) 

 



 

 i – Gigvbm‡ev©”P ( A_vrImax) n‡eZLb,  

hLbSin(𝜔t − 
𝜋

2
 )  = 1 n‡e 

Imax= 
Vmax

𝜔𝐿
 × 1 

Imax= 
Vmax

𝜔𝐿
---------------- (iii)  

(iii) - Gigvb(ii ) emvB 

i = Imax Sin (𝜔t − 
𝜋

2
 )    (Proved)  



weï× K¨vcvwmU¨vÝ Øviv MwVZ mvwK©U 

GLv‡b cÖhy³ †fv‡ëR , v = Vmax Sin 𝜔t  

                              i = Vmax Sin (𝜔t + 900 ) 

 

mvBb - I‡qf 



cvIqvi - I‡qf 

E 

I 

𝜃 

‡f±i Wvqv MÖvg 

weï× K¨vcvwmU¨vÝ Øviv MwVZ mvwK©U 



weï× K¨vcvwmU¨vÝ Øviv MwVZ mvwK©U 



weï× K¨vcvwmwUf mvwK©‡Ui †fv‡ëR Ges Kv‡i›U m¤úK© 

 WE know ,  

              v = Vmax Sin 𝜔t --------- (i) 

              q = cv  

= CVmaxSin 𝜔t 

mvwK©‡UiKv‡i›Ui = 
𝑑

𝑑𝑡
(q) 

                     = 
𝑑

𝑑𝑡
(CVmax Sin 𝜔t) 

                     = 𝜔CVmaxSin 𝜔t 

                     = 𝜔CVmax Sin (𝜔t + 
𝜋

2
 ) ----------- (i) 



 i – Gigvbm‡ev©”P ( A_vrImax) n‡eZLb,  

hLbSin(𝜔t + 
𝜋

2 
 )  = 1 n‡e. 

Imax = 𝜔CVmax Sin (𝜔t + 
𝜋

2
)  

          = 𝜔CVmax× 1 

          = 𝜔CVmax --------------- (iii)  

 (iii) - Gigvb(ii ) emvB 

i  = Imax Sin (𝜔t + 
𝜋

2
 )   (Proved) 



weï× K¨vcvwmwUf mvwK©‡Ui cvIqvi  

ZvrÿwYK cvIqvi ,  

 P = v × i                                                

     = Vmax Sin 𝜔t × Imax Sin (𝜔t + 
𝜋

2
 )  

     = VmaxSin 𝜔t ×Imax Cos 𝜔t 

    = Vmax Imax Sin 𝜔t Cos𝜔t 

    = 
Vmax Imax

2
Sin2 𝜔t  

Mo cvIqvi ,  

  P = 
1

2𝜋
 

𝑉𝑚𝑎𝑥 𝐼𝑚𝑎𝑥 

2

2𝜋

0
Sin2 𝜔t d(𝜔t) 

     = 0 



m¤¢ve¨ cÖkœmg~n 

• G.wmmvwK©‡Ui†Kvbc¨vivwgUv‡iKv‡i›U†fv‡ë‡Ri 90
0 
wcQ‡b _v‡K ? 

• G.wmmvwK©‡Ui †Kvbc¨vivwgUv‡iKv‡i›U †fv‡ë‡Ri 90
0 
AMÖeZx _v‡K? 

• GKwUweï× ‡iwR÷¨vÝØvivMwVZmvwK‡©UicvIqvimgxKiY†jL ? 

• GKwUweï× BÛvKU¨vÝØvivMwVZmvwK‡©UiKv‡i›U I I‡qfAvuK ?   

• cÖgvb Ki i  = Imax Sin (𝜔t + 
𝜋

2
 ) 

• cÖgvb Ki i  = Imax Sin (𝜔t - 
𝜋

2
 ) 

• †`LvI†h GKwUweï× BÛvKwUfmvwK©‡UicvIqviAcPqk~b¨ ? 

•  †`LvI †h GKwUweï× K¨vcvwmwUfmvwK©‡UicvIqviAcPqk~b¨ ?       



G.wm wmwiR mvwK©U  

(A.C Series circuit)  

Aa¨vq - 10 



mvwK©‡Ui wewfbœ cÖKvi m~Î : 

GLv‡b , 

Powwer     = P 

Voltage      = V 

Current      = I 

Resistance = R 

Ohms         = 𝞨 



‡iwR÷¨vÝ Ges BÛvKU¨vÝ wmwi‡R 



R-L wmwiR mvwK‡Ui ‡f±i ev I‡qe wPÎ 



R-L wmwiR mvwK‡Ui Bw¤úW¨vÝ, Kv‡i›U Ges †fv‡ëR Wªc  

I VR 

VL 

V 

𝜃0 900 

V = I Z   

VL = I XL 

VR = I R 

GLv‡b 



𝑉2 = VR2+ VL2 

  V = VR2+ VL2                      Z = (R2+ XL 2)  

     = (IR)2+ (IXL )2 

= I2(R2+ XL 2) 

      = I (R2+ XL 2) 

 I  = 
𝑉

(R2+ XL 2)  
 

 I = 
𝑉

𝑍
 

 



R-L wmwiR mvwK‡Ui Bw¤úW¨vÝ wÎfzR  

• Bw¤úW¨vÝ t GKwU mvwK©‡Ui mKj Dcv`vb †hgb, †iwR÷¨vÝ, 

K¨vcvwmU¨vÝ, Bw¤úW¨vÝ - Gi mgMÖn Kv‡i›U cÖev‡ni  evav‡K 

Bw¤úW¨vÝ e‡j | 



Bw¤úW¨vÝ wÎfzR  

• GKwU GK †dR wmwiR mvwK©‡Ui †iwR÷¨vÝ, wiq¨vKU¨vÝ Ges 

Bw¤úW¨vÝ mgev‡q MwVZ wÎfzR‡K Bw¤úW¨vÝ wÎfzR e‡j | 



(‡iKU¨vs¸jvi dig) 

• IZ = IR + jIXL --------- (i)       

(‡cvjvidi‡g) 

• IZ   𝜃   = (IR)2+ (IXL )2tan−1(
𝐼𝑋𝐿

𝐼𝑅
) 

(I) Øviv (i) bs†K fvMK‡i |  

• Z = R + jXL 

• Z   𝜃   = R2+ XL 2 tan−1(
𝑋𝐿

𝑅
) 

(‡iKU¨vs¸jvi dig) 

• I = I (Cos𝜃 – j Sin𝜃) 

(‡cvjvidi‡g) 

• I = (𝐼Cos𝜃)2+ (𝐼Sin𝜃)2  tan−1 ISin𝜃/ICos𝜃 

 

 



R-C wmwiR mvwK‡Ui ‡f±i ev I‡qe wPÎ 

Sin-wave 



‡f±i ev I‡qe wPÎ 



R-C wmwiR mvwK‡Ui Bw¤úW¨vÝ wÎfzR  



(‡iKU¨vs¸jvi dig) 

• IZ = IR - jIXc --------- (i)       

(‡cvjvidi‡g) 

• IZ   𝜃   = (IR)2+ (IXc )2tan−1(
𝐼𝑋𝑐

𝐼𝑅
) 

(I) Øviv (i) bs†K fvMK‡i |  

• Z = R - jXc 

• Z   𝜃   = R2+ Xc 2 tan−1(
𝑋𝑐

𝑅
) 

(‡iKU¨vs¸jvi dig) 

• I = I (Cos𝜃+ j Sin𝜃) 

(‡cvjvidi‡g) 

• I = (𝐼Cos𝜃)2+ (𝐼Sin𝜃)2  tan−1 ISin𝜃/ICos𝜃 

 

 



R-L-C wmwiR mvwK©U  

I VR = IR 

𝜃 

IXc 

o 

IXL 

V 

I(XL-Xc) 

VL = IXL 

Vc = IXc 

𝜃 

V = IZ 

VR = IR 



R-L-C wmwiR mvwK©U  



R-L-C wmwiR mvwK©U  



R-L-C wmwiR mvwK‡Ui Bw¤úW¨vÝ wÎfzR  



V = (IR)2+ (IXL−IXc )2 

V = (IR)2+𝐼2(XL−Xc )2 

V  = (IR)2+(IX)2 

V = I R2+X2 

V  = IZ 

IZ = IR – j(IXL – IXc) 

IZ = (IR)2+ (IXL − IXc )2tan−1 (𝐼𝑋𝐿 − 𝑋𝑐)

𝐼𝑅
 

Z = R + j(XL-Xc) 

Z = R + jX 

Z = R2+ X 2 tan−1(
𝑋

𝑅
) 

GLv‡b ,   

= XL – Xc , XL> Xc 

= Xc– XL , Xc>XL 

 

R-L-C wmwiR mvwK‡Ui Bw¤úW¨vÝ, ‡fv‡ëR, Kv‡i›U  



m¤¢ve¨ cÖkœmg~n 

• Bw¤úW¨vÝ wÎfzR wK ? 

• R-L wmwiR mvwK©‡Ui Bw¤úW¨vÝ Kxfv‡e wbY©q Kiv hvq 

†f±i wP‡Îi mvnvh¨ eYbv© Ki ? 

• R-L-C wmwiR mvwK‡Ui Bw¤úW¨vÝ wÎfzR  AvuK ? 

• R-L wmwiR mvwK‡Ui Bw¤úW¨vÝ wÎfzR AvuK ? 

• R-C wmwiR mvwK‡Ui Bw¤úW¨vÝ wÎfzR AvuK ? 

 



G.wm mvwK©‡Ui cvIqvi I cvIqvi 

d¨v±i 

Aa¨vq - 11 



mvwK©‡Ui wewfbœ cÖKvi m~Î : 

GLv‡b , 

Powwer     = P 

Voltage      = V 

Current      = I 

Resistance = R 

Ohms         = 𝞨 



&cvIqvi, cvIqvi d¨v±i, A¨vw±f Ges wiq¨vKwUf cvIqvi  

• cvIqvi( Power ) t 

G.wmmvwK©‡Ui†fv‡ëR, Kv‡i›UGesG‡`iga¨eZx†dR†Kv‡Yi†Kv-

mvB‡bi ¸bdj‡KcvIqvie‡j |  Gi GKK IqvU (W)| 

A_vr t    P = VI Cos𝜃 W 

• cvIqvid¨v±i( Power Factor )t 

GwmmvwK©‡Ui†fv‡ëR I Kv‡i‡›Uiga¨eZx†Kv-

mvBbgvb‡KcvIqvid¨v±ie‡j | cvIqvid¨v±injCos𝜃.  

 

 



𝜃 

ICos𝜃 V 

I 

ISin𝜃 



• cÖK„Z cvIqvi(Active Power ) t  

G.wmmvwK©‡Ui †fv‡ëRGesKv‡i‡›UiAvbyf‚wgK-Dcvs‡ki 

¸Ydj‡KcÖK…Z cvIqvie‡j | Gi GKK IqvU (W) evwK‡jv-IqvU 

(WK)| 

A_vr t  P = VI Cos𝜃 



• AvcZcvIqvi(Apparent Power ) t  

G.wmmvwK©‡Ui†fv‡ëR I Kv‡i‡›Ui ¸Y 

dj‡KAvcvZcvIqvie‡j | Gi GKK ‡fvë-A¨vwg¤úqvi 

(VA) evwK‡jv-†fvëA¨vw¤úqvi(KVA) | 

A_vr t  P = VI 

• mwµqcvIqvi(Reactive Power )t  

G.wmmvwK©‡Ui †fv‡ëRGesKv‡i‡›UiDj¤-̂Dcvs‡ki 

¸Ydj‡KmwµqcvIqvie‡j | Gi GKK 

‡fvëA¨vw¤úqviwiq¨vKwUfevwK‡jv-‡fvëA¨vw¤úqviwiq¨vKwUf 

(KVAR) | 

A_vr t  P = VI Sin𝜃 



R-L wmwiR mvwK‡Ui cvIqvi I cvIqvi d¨v±i 



R-C wmwiR mvwK‡Ui cvIqvi I cvIqvi d¨v±i 



R-L-C wmwiR mvwK‡Ui cvIqvi I cvIqvi d¨v±i 

• We know,  

v = Vmax Sin 𝜔t  

i = Imax Sin (𝜔t ± 900 ) 

  P = v× i 

    = Vmax Sin 𝜔t ×Imax Sin (𝜔t ± 900 ) 

     = VI Cos𝜃 

     = (IZ) I ×
𝑅

𝑍
 

    = 𝐼2R 



m¤¢ve¨ cÖkœmg~n 

cvIqvi d¨v±iKx ? 

cÖK„ZcvIqviwK ? GicÖwZKI GKK †jL ? 

GK †dRmvwK©‡UicvIqvid¨v±iKLbj¨vwMsnq ? 

GKwUBÛvKwUfmvwK©‡UicvIqviAcPqk~b¨ nq†Kb ? 

R-L wmwiRmvwK‡UicvIqvid¨v±i†Kgbnq ? 

R-L-C wmwiRmvwK‡UicvIqviKLb GKK nq ? 

GKwUweï× †iwRw÷fmvwK©‡UicvIqvi I cvIqvid¨v±iKxn‡e 

? wbY©q Ki | 

R-L-C wmwiRmvwK‡Ui†ÿ‡ÎcÖgvb Ki P = VI Cos𝜃  



Thank you  


