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Zwor cÖev‡ni Zvcxq I ivmvqwbK wµqv 
(Heating and Chemical effects of electric current) 

 
 

 f~wgKv 
 

 

†Kvb cwievnxi ga¨w`‡q Zwor cÖevwnZ n‡j cwievnx DËß nq| G‡K Zwor cÖev‡ni Zvcxq wµqv e‡j| 
cwievnx‡Z cÖPyi gy³ B‡jKUªb _v‡K| Zwor cÖev‡ni mg‡q GB mKj gy³ B‡jKUªb cwievnxi wbgœ wefe 
cÖvš— †_‡K Gi D”P wefe cÖv‡š—i w`‡K PvwjZ nq| Pjgvb Ae ’̄vq B‡jKUªb¸‡jv G‡`i MwZc‡_ K¤úbiZ 
cigvYy¸‡jvi mv‡_ av°v Lvq| d‡j G‡`i AwR©Z kw³i wKQy Ask e¨q nq| kw³i webvk †bB e‡j GB 
e¨wqZ kw³ cwievnxi g‡a¨ Zvc kw³‡Z iƒcvš—wiZ nq| d‡j cwievwnwU DËß n‡q c‡o| Zwor cÖev‡ni GB 
Zvcxq wµqv‡K Kv‡R jvwM‡q weRwj evwZ, ˆe ỳ¨wZK Bw ¿̄, ˆe ỳ¨wZK wnUvi, ˆe ỳ¨wZK Pywj− cÖf…wZ hš¿ 
Avwe®‹…Z n‡q‡Q| Acic‡¶, Wvqbv‡gv, †gvUi, UªvÝdigvi cÖf…wZ h‡š¿i †¶‡Î GB Zvc Amyweavi KviY n‡q 
ùvovq| 

Zwor cÖev‡ni d‡j hw` ivmvqwbK wµqv msNwUZ nq Z‡e Zv‡K Zwor cÖev‡ni ivmvqwbK wµqv e‡j| KwVb 
c`v‡_©i ga¨ w`‡q Zwor cÖevwnZ n‡j cwievnx DËß n‡jI †Kvb ivmvqwbK cwieZ©b n‡Z †`Lv hvq bv| 
wKš—z Zij cwievnx †hgb A¤− (Acid), ¶viK (Base) ev jeY (Salt) cÖf…wZ ª̀e‡Yi ga¨ w`‡q Zwor 
cÖevwnZ n‡j ivmvqwbK wewµqv †`Lv †`q| Gi d‡j Zi‡ji ª̀ve c`v‡_©i (Solute Subtance) AYy¸‡jv 
wewk−ó n‡q c‡o| Zwor cÖ‡jcb, Zwor-gy ª̀Y, avZz wb®‹vkb cÖf…wZ bvbv wkí K‡g© G wµqvi e¨envwiK cÖ‡qvM 
†`Lv †`q| 

GB BDwb‡Ui wZbwU cv‡V Zwor cÖev‡ni Zvcxq I ivmvqwbK wµqv m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q| 
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 1 cvV 
 Zwor cÖev‡ni Zvcxq wµqv 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  Zwor cÖev‡ni d‡j Drcbœ Zv‡ci mgxKiY wjL‡Z I eY©bv Ki‡Z cvi‡eb| 
  Ry‡ji m~‡Îi eY©bv, e¨vL¨v I cÖgvY Ki‡Z cvi‡eb| 
  ÔJ'-Gi gvb †ei Kivi ˆe ỳ¨wZK c×wZ eY©bv Ki‡Z cvi‡eb| 
  Zwor cÖev‡ni Zvcxq wµqvi KwZcq e¨envwiK cÖ‡qvM ej‡Z cvi‡eb|   

 

3.1.1: Zwor cÖev‡ni d‡j Drcbœ Zv‡ci cwigvY 
 (Amount of heat generated by electric current): 

> >
R

I
< >V  

wPÎ-3.1 

aiv hvK, R Ing †iv‡ai †Kvb cwievnxi ỳÔcÖv‡š—i g‡a¨ wefe cv_©K¨ V †fvë Ges cwievnx‡Z I A¨vw¤úqvi Zwor 
cÖevwnZ n‡”Q| wKš—z I n‡”Q cwievnxi g‡a¨ ZwoZvavb PjvP‡ji nvi| myZivs cwievnx‡Z t  †m‡KÛ a‡i I cwigvY 
Zwor cÖevn PvwjZ n‡j ZwoZvav‡bi cwigvY, 

 Q = It .................. (1) 

Avevi cwievnxi ỳÔcÖv‡š—i ga¨Kvi wefe cv_©K¨ V †fvë n‡j cwievnxi GK cÖvš— †_‡K Aci cÖv‡š— 1 Kzj¤^ Avavb 
cÖevwnZ n‡Z m¤úbœ Kv‡Ri cwigvY V Ryj| 
 

AZGe, cwievnxi ga¨ w`‡q Q Kzj¤^ Avavb cÖevwnZ n‡Z Kv‡Ri cwigvY, 

 W = VQ Ryj ........................ (2) 

In‡gi m~Î †_‡K cvB, 

 I =
V
R  

ev, V = IR ............................. (3) 

mgxKiY (1) I (3) Gi gvb (2) G ewm‡q, 

 W = VQ 

ev, W = RI×It 

ev, W=I2 Rt Ryj ............................ (4) 

cwievnxi ga¨w`‡q Zwor cÖevn PjvKv‡j hw` G KvR W m¤ú~Y©fv‡e H cwigvY Zv‡c cwiYZ nq Zvn‡j Ry‡ji 
m~Îvbymv‡i, 

 W  ∝ H 

ev, W = JH Ryj ............................. (5) 

GLv‡b J n‡”Q GKwU aª“eK hv‡K Zv‡ci hvwš¿K mgZv ejv nq Ges Gi gvb n‡”Q 4.2 Ryj/K¨vjwi| 

mgxKiY (5) I (4) n‡Z cvB, 

 JH = I
2
 Rt 



c`v_© weÁvb 2q cÎ 

BDwbU wZb  c„ôv-97 

ev, H = 
I
2
Rt Ryj

 J Ryj/K¨vjwi  

 = 
I
2
Rt

4.2
  K¨vjwi 

 = 0.24I2 Rt K¨vjwi| 

A_©vr R Ing †iva wewkó †Kvb cwievnxi ga¨ w`‡q I A¨vw¤úqvi Zwor t †m‡KÛ mgq a‡i cÖevwnZ n‡j Drcbœ Zvc, 
H=0.24I2 Rt K¨vjwi = 0.24VIt K¨vjwi = 0.24Pt K¨vjwi [P = VI=V2 /R] 
 

3.1.2 Ry‡ji m~Î (Joule's Law): 1841 wLª÷v‡ã weL¨vZ Bs‡iR weÁvbx †Rgm †cÖmKU Ryj (James Prescott 

Joule) A‡bK cix¶v wbix¶vi ci wZbwU m~Î cÖ`vb K‡ib| Ry‡ji bvgvbymv‡i G‡`i‡K Zvc Drcv`‡bi †¶‡Î Ry‡ji 
m~Î ejv nq| 

m~Î¸‡jv wbgœiƒc : 

(1) cÖ_g m~Î ev cÖevngvÎvi m~Î : 

Zworevnx cwievnxi †iva R I Zwor cÖevnKvj t AcwiewZ©Z _vK‡j, cwievnx‡Z D™¢~Z Zvc H cwievnxi cÖevngvÎv I 
Gi e‡M©i mgvbycvwZK, 

A_©vr H ∝ I2  hw` R I t AcwiewZ©Z _v‡K| 

GB m~Î Abymv‡i cÖevngvÎv wØ¸Y n‡j Drcbœ Zvc H cÖv_wgK Zv‡ci Pvi¸Y n‡e| cÖevngvÎv I A‡a©K Ki‡j D™¢~Z 
Zvc H cÖv_wgK Zv‡ci GK PZz_©vsk n‡e| 

GKB mgq a‡i †Kvb cwievnxi ga¨w`‡q I1, I2, I3 Zwor cÖevn Pvjv‡j hw` Drcbœ Zvc h_vµ‡g H1, H2, H3  nq 
Zvn‡j, 

 
H
1

I
2

1

   = 
H
2

I
2

2

   = 
H
3

I
2

3

   = aª“eK 

(2)  wØZxq m~Î ev †iv‡ai m~Î: 

 Zwor cÖevngvÎv I I Zwor cÖevnKvj t 

AcwiewZ©Z _vK‡j, cwievnx‡Z D™¢~Z Zvc cwievnxi †iva R-Gi mgvbycvwZK| 

A_©vr H ∝ R hw` I Ges t AcwiewZ©Z _v‡K| 

GB m~Î Abymv‡i R wØ¸Y n‡j H-Gi gvbI wØ¸Y n‡e| 

Kv‡RB †kªYx‡Z R
1
 , R

2
 , R

3
  †iva hy³ cwievnx‡Z t †m‡K‡Û I Zwor cÖevwnZ Ki‡j D™¢~Z Zvc hw` h_vµ‡g H

1
 

, H
2
 , H

3
  nq, Zvn‡j 

 

H
1

R
1
  =   

H
2

R
2
   =  

H
3

R
3
   

(3) Z…Zxq m~Î ev cÖevnKv‡ji m~Î : 

 Zworevnx cwievnxi †iva R I Zwor cÖevngvÎv I AcwiewZ©Z _vK‡j, cwievnx‡Z D™¢~Z Zvc H, Zwor 
cÖevnKvj t-Gi mgvbycvwZK 

 A_©vr H ∝ t  hw` I I R AcwiewZ©Z _v‡K| 

GB m~Î Abymv‡i, I wØ¸Y ev Pvi¸Y Ki‡j H-Gi gvbI wØ¸Y ev Pvi¸Y n‡e| 
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Kv‡RB GKB Zwor cÖevn I GKB †iva R-G t
1
 , t

2
 , t

3
  mgq cÖevwnZ Ki‡j hw` D™¢~Z Zvc H

1
 , H

2
 , H

3
  nq, 

Zvn‡j 

 

H
1
t
1
  =   

H
2
t
2
   =  

H
3
t
3
   = aª“eK 

†Kvb wbw ©̀ó cwievnxi ˆ`N©¨ e„w× Ki‡j Gi †iv‡ai gvb e„w× cvq| d‡j, G‡Z Drcbœ Zv‡ci cwigvYI e„w× cvq| 

GKB ˆ`N©¨ I GKB Dcv`v‡bi cwievnxi ZviwU hZ mi“ n‡e Gi †ivaI ZZ e„w× cv‡e| d‡j G‡Z Drcbœ Zv‡ci 
cwigvYI ZZ e„w× cv‡e| 

Rz‡ji m~Î wZbwU‡K GK‡Î †jLv hvq, H ∝ I2Rt,  hLb I, R I t cwiewZ©Z nq|  

ev, H = KI2Rt, GLv‡b KGKwU mgvbycvwZK aª“eK|  

Zwor cÖevn I †K A¨vw¤úqvi, †iva R †K GK Ing, mgq t †K GK †m‡KÛ Ges H †K GK Ry‡j cÖKvk Ki‡j, K 
Gi gvb 1 nq| 

∴ H = I2Rt  
  

3.1.3: Ry‡ji K¨vjwiwgUvi (Joule's Calorimeter): 

GwU GKwU we‡kl ai‡bi K¨vjwi wgUvi (wPÎ: 3.2)| †Kvb cwievnx‡Z Zwor cÖev‡ni d‡j Drcbœ Zvc msµvš— 
cix¶vi R‡b¨ GwU e¨eüZ nq| GB K¨vjwiwgUviwU GKwU Zvgvi †PvOvK…wZ cvÎ C| cvÎwUi g‡a¨ bvB‡µvg ev 
Kb÷¨v›Uvb Gi ˆZix GKwU KzÛjx _v‡K| KzÛjxi ỳÔcÖvš— B‡evbvBU RvZxq Aš—iK c`v_© L-Gi XvKbvi Dcwiw ’̄Z 
ỳwU ms‡hvRK ¯Œzi (B

1
 ,B

2
 ) mv‡_ hy³| XvKbvwU‡Z ỳwU wQ ª̀ _v‡K| GKwU  wQ‡ ª̀i ga¨w`‡q _v‡g©vwgUvi T I 

Ab¨wUi ga¨w`‡q GKwU Zvgvi bvovbx S K¨vjwiwgUv‡ii g‡a¨ XzKvb _v‡K| K¨vjwiwgUviwU GKwU eo Kv‡Vi ev‡·i 
g‡a¨ emv‡bv _v‡K| K¨vjwiwgUvi I Kv‡Vi ev‡·i gvSLv‡b Zzjv, †dë BZ¨vw` Zvc Kzcwievnx c`v_© _v‡K| 

 




B1 B2
T

S

C

 
 

wPÎ: 3.2 
 

3.1.4 : Ry‡ji m~‡Îi cix¶vg~jK cÖgvY 
 (Experimental Verification of Joulie's Law): 

(i) cÖ_g m~Î ev cÖevngvÎv m~‡Îi cÖgvY: 

Ry‡ji K¨vjwiwgUv‡ii mvnv‡h¨ m~ÎwU cÖgvY Kiv hvq| 

Ry‡ji K¨vjwiwgUv‡ii †iva KzÛjx (R)-†K GKwU A¨vwgUvi (A), e¨vUvix (B), Pvwe (K) I cwieZ©bkxj †iva (Rh)-
Gi mv‡_ †kªYx mgev‡q hy³ K‡i GKwU Zwor eZ©bx MVb Kiv nq (wPÎ: 3.3)| Gevi K¨vjwiwgUv‡i Rvbv Av‡cw¶K 
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Zv‡ci Ggb cwigvY Zij (Zviwcb †Zj) †bqv nq hv‡Z †iva KzÛjxwU m¤ú~Y©fv‡e Ges  _v‡g©vwgUviwU AvswkKfv‡e 
H Zi‡ji g‡a¨ Wz‡e _v‡K| _v‡g©vwgUvi T Gi mvnv‡h¨ Zi‡ji cÖv_wgK ZvcgvÎv †`‡L ivLv nq| Zvici Pvwe (K) 
eÜ K‡i t †m‡KÛ a‡i Zwor cÖevn I

1
  Pvjbv Kiv nq| Zwor cÖev‡ni d‡j Zvc Drcbœ n‡e| GB Zvc K¨vjwiwgUvi 

I Zij c`v‡_©i ZvcgvÎv I
1
  e„w× cv‡e| D‡j−L¨ †h Zij I K¨vjixwgUv‡ii ZvcgvÎv GKB ivLvi R‡b¨ bvovbx w`‡q 

Zij‡K gv‡S gv‡S bvo‡Z n‡e| K¨vjwiwgUv‡ii cvwbmg W, K¨vjwiwgUv‡ii Zi‡ji fi m Ges Gi Av‡cw¶K 
Zvc S n‡j, D™¢~Z Zvc, 

 H
1
  = (W+ms)θ

1
  

 




( )

∏

>

∏

>∏


+

∏
+



>

B Rh K

A

V

T

 
wPÎ: 3.3 

Gevi c−vM Pvwe (K) Ly‡j eZ©bx‡Z Zwor cÖevn eÜ Kiv nq| wKQy¶Y c‡i K¨vjwiwgUvimn ZijwU K¶ ZvcgvÎvq 
Av‡m| eZ©bx‡K Avevi m¤ú~Y© K‡i cwieZ©bkxj †iv‡ai mvnv‡h¨ KzÛjxwUi Zwor cÖevngvÎvi gvb cwiewZ©Z K‡i I

2
  

Kiv nq Ges GKB mgq t †m‡KÛ a‡i eZ©bx‡Z Zwor cÖevn Pvjbv Kiv nq| G‡¶‡Î K¨vjwiwgUvi I Zi‡ji 
ZvcgvÎv e„w×i cwigvY θ

2
 n‡j,  D™¢~Z Zvc,  

 H
2
  = (W+ms)θ

2
|  

cix¶vjä gvb n‡Z cvIqv hvq †h, 

 
H
1

H
2

  = 
θ
1

θ2

 =
I
2

1

I
2

2

  

ev, H ∝ I2  hLb R I t AcwiewZ©Z _v‡K A_©vr †iva I cÖevnKvj AcwiewZ©Z _vK‡j Drcbœ Zv‡ci cwigvY 
cÖevngvÎvi e‡M©i mgvbycvwZK| GwUB Ry‡ji cÖ_g m~Î| 

wØZxq m~Î ev †iv‡ai m~‡Îi cÖgvY: R1 I R2 †iva wewkó GKB c`v‡_©i ỳwU †iva KzÛjx †bqv nq| cÖ_‡g R1 

KzÛjxwU‡K K¨vjwiwgUv‡ii Zi‡j Wzwe‡q c~e©eZ©x cix¶vi (wPÎ: 3.3) g‡Zv t mgq a‡i GKwU wbw ©̀ó gvÎvi Zwor 
cÖevn (I) Pvjbv Kiv nq| _v‡gvwgUv‡ii mvnv‡h¨ ZvcgvÎv e„w× θ

1
  cwigvc Kiv nq| Gevi R1 KzÛjxwU mwi‡q R2 

†iva KzÛjxwU eZ©bx‡Z hy³ Kiv nq| cwieZ©bkxj †iva (Rh) wbqš¿Y K‡i Zwor cÖevn c~‡e©i mgvb (I) Kiv nq Ges 
GKB t mgq e¨vcx cÖevngvÎv Pvjv‡bv nq| _v‡g©vwgUv‡ii mvnv‡h¨ GeviI ZvcgvÎv e„w× 
θ
2
 cwigvc Kiv nq| cix¶vjägvb n‡Z cvIqv hvq,  

 
H1

H2

  = 
θ1

θ2
 =
R1

R2
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ev,  H ∝ R hLb I I t AcwiewZ©Z _v‡K| 

A_©vr cÖevngvÎv (I) I mgq (t) GKB _vK‡j cwievnx‡Z Drcbœ Zvc cwievnxi †iv‡ai mgvbycvwZK| GwUB Ry‡ji 
wØZxq m~Î| 

Z…Zxq m~Î ev cÖevnKv‡ji m~‡Îi cÖgvY t 

Z…Zxq m~Î cÖgv‡Yi Rb¨ cÖ_g m~Î cÖgv‡Yi Rb¨ †h e¨e ’̄v †bqv n‡qwQj Zv MÖnY Kiv nq| ỳwU wfbœ mgq (t1 I t2) 
a‡i GKB Zwor cÖevn (I) Pvjbv K‡i K¨vjwiwgUvi I Zi‡ji ZvcgvÎv e„w× cwigvc Kiv nq| hw` ZvcgvÎv e„w×i 
cwigvY θ1 I θ2 nq, Zvn‡j, †`Lv hvq †h, 

 
H1
H2

  = 
t1
t2
  

ev, H α t hLb  I I R AcwiewZ©Z _v‡K|  
A_©vr cÖevngvÎv I †iva AcwiewZ©Z _vK‡j Drcbœ Zvc cÖevnKv‡ji mgvbycvwZK| GwUB Ry‡ji Z…Zxq m~Î| 
3.1.5 : Ry‡ji K¨vjwiwgUv‡ii mvnv‡h¨  Zv‡ci hvwš¿K Zzj¨vsK 'J' Gi gvb wbY©q: 

(Determination of mechanical equivalent of heat, 'J' by Joule's Calorimeter) 

hw` V †fvë wefe cv_©‡K¨ †Kvb GKwU cwievnxi ga¨ w`‡q I A¨vw¤úqvi Zwor cÖevn t †m‡KÛ a‡i P‡j Zvn‡j 
Zwor cÖevn KZ©„K K…ZKv‡Ri cwigvY, 
 W = VIt Ryj 
hw` GB KvR m¤ú~Y©fv‡e Zvckw³‡Z iƒcvš—wiZ n‡q H K¨vjwi Zvc Drcbœ K‡i, Zvn‡j 
 W = JH 

ev, J = 
W
H  Ryj/K¨vjwi 

Kvh©cÖYvjx: 
bvovbxmn GKwU Ry‡ji K¨vjwiwgUvi ay‡q ïwK‡q wbw³i mvnv‡h¨ Gi fi wbY©q Kiv nq| Gevi G‡Z wKQy Zij (cvwb 
ev Zvwc©b ˆZj) wb‡q cybivq fi wbY©q Kiv nq Ges c~‡e©i fi ev` w`‡q Zi‡ji fi wbY©q Kiv nq| AZ:ci GKwU 
_v‡g©vwgUvi T-Gi mvnv‡h¨ K¨vjwiwgUvi I Zi‡ji cÖv_wgK ZvcgvÎv wbY©q Kiv nq| K¨vjwiwgUv‡ii R †iva wewkó 
KzÛjx‡K GKwU A¨vwgUvi (A), Pvwe (K), e¨vUvix (B) Ges cwieZ©bkxj †iva (Rh)-Gi mv‡_ †kªYx mgev‡q hy³ 
K‡i GKwU Zwor eZ©bx MVb Kiv nq| †iva KzÛjxi `yÔcÖv‡š—i wefe cv_©K¨ wbY©‡qi Rb¨ GKwU †fvëwgUvi V-‡K 
KzÛjxi mv‡_ mgvš—iv‡j mshy³ Kiv nq [ wPÎ t 3.4]| 

 

 




( )

∏

>

∏
+



>

B Rh k

V
A

T

+

 
(wPÎ :3.4) 
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Pvwe K eÜ K‡i Ges wiI÷¨vU Rh †K wbqš¿Y K‡i GKwU wbw ©̀ó mgq a‡i eZ©bxi ga¨ w`‡q Zwor cÖevwnZ Kiv nq| 
A¨vwgUv‡ii mvnv‡h¨ eZ©bxi Zwor cÖevn Ges †fvëwgUv‡ii mvnv‡h¨ †iva KzÛjxi cÖvš—Ø‡qi g‡a¨ wefe cv_©K¨ wbY©q 
Kiv nq| eZ©bx‡Z KZ mgq a‡i Zwor cÖevn Pvjv‡bv n‡q‡Q Zv _vgv Nwoi (Stop Watch) mvnv‡h¨ cwigvc Kiv 
nq| cix¶v Pjvi mgq bvobxi mvnv‡h¨ Zij c`v_©wU‡K gv‡S gv‡S bvo‡Z nq| 

_v‡g©vwgUvi T-Gi mvnv‡h¨ Zi‡ji P~ovš— ZvcgvÎv wbY©q Kiv nq| 

wnmve: 

 aiv hvK, 

  K¨vjwiwgUv‡ii fi = m1 gm 

  K¨vjwiwgUv‡ii Dcv`v‡bi Av‡cw¶K Zvc = s1 

  Zi‡ji fi = m2 gm 

  Zi‡ji Av‡cw¶K Zvc = s2 

 K¨vjwiwgUvi I cvwbi cÖv_wgK ZvcgvÎv =θ1 C 

 K¨vjwiwgUvi I cvwbi P~ovš— ZvcgvÎv = θ2 C 

 Zwor cÖevngvÎv = I amp 

 Zwor cÖevn Kvj = t Sec 

 †iva KzÛjxi ỳÔcÖv‡š—i wefe cv_©K¨ = V volt. 

AZGe, K¨vjwiwgUvi KZ©„K M„nxZ Zvc, H1 = fi × Av‡cw¶K Zvc × ZvcgvÎvi cv_©K¨ = m1s1(θ2−θ1) cal 

 Zij c`v_© KZ…©K M„nxZ Zvc, H2 = m2s2(θ2−θ1) cal 

 †gvU M„nxZ Zvc, H = H1+H2 = m1s1(θ2−θ1) + m2s2(θ2−θ1) 

  = (m1s1+m2s2) (θ2−θ1) cal 

Avgiv Rvwb, 

 H = 
VIt
J   

ev, J = 
VIt
H
  = 

VIt

 (m
1
s
1
+m

2
s
2
) (θ

2
−θ

1
)
 joule/cal  

Dc‡ii mgxKi‡Yi Wvbc‡¶i ivwk¸‡jvi Rvbv gvb ewm‡q J-Gi gvb †ei Kiv hvq| 

GB cix¶vq Zi‡ji ZvcgvÎv mvaviYZ 4 n‡Z 5 wWMÖx e„w× Kiv nq| Ab¨_vq Drcbœ Zvc wewKwiZ n‡q cix¶vi 
dj µwUc~Y© Ki‡e| 

 

3.1.6 Zwor kw³ I ¶gZv (Electrical energy and power). 

‡Kvb Zwor h‡š¿i ev Dr‡mi KvR Kivi mvg_©‡K Gi Zwor kw³ e‡j| hw` †Kvb Zwor hš¿ †Kvb cwievnxi ga¨w`‡q 
t  mg‡q Q Kzj¤^ Avavb cvVvq Ges cwievnxi ỳÔcÖv‡š—i wefe cv_©K¨ V †fvë nq, Z‡e m¤úvw`Z KvR ev e¨wqZ 
Zwor kw³, 

 W = V×Q 

 =RI × It [Q = Ιt Ges V =RI ] 

 = I
2
 Rt Joule. 
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Avevi, †Kvb Zwor h‡š¿i KvR Kivi nvi‡K Gi ¶gZv e‡j A_©vr †Kvb Zwor hš¿ cÖwZ †m‡K‡Û †h cwigvY Kvh© 
Ki‡Z cv‡i ev cÖwZ †m‡K‡Û Zwor eZ©bx‡Z †h cwigvY Zwor kw³ mieivn Ki‡Z cv‡i Zv‡K D³ Zwor Dr‡mi 
Zwor ¶gZv ejv nq| †Kvb Zwor hš¿ ev Drm t sec mg‡q W Joule cwigvY Zwor kw³ e¨q Ki‡j, 

¶gZv,  P = 
W
t   

     =
VIt
t
  = VI 

Avevi,  P =
W
t
  = 

I
2
Rt
t
  = I

2
 R 

  =



V

R

2
  × R 

  =
V2

R   

¶gZvi GKK : ¶gZvi GKK nj IqvU (Watt)| hw` GK †m‡K‡Û GK Ryj KvR m¤úbœ nq Zvn‡j †gvU ¶gZv‡K 
GK IqvU ejv nq| 

A_©vr 1 IqvU = 1 Ryj/†m‡KÛ|  

Avgiv Rvwb, 

¶gZv, P = VI 

 1 IqvU = 1 ‡fvë × 1 A¨vw¤úqvi. 

A_©vr 1 ‡fvë wefe cv_©‡K¨ †Kvb Zwor hš¿ hw`  1 A¨vw¤úqvi Zwor cÖevn mieivn K‡i Zvn‡j Gi ¶gZv n‡e 1 
IqvU 

D”P ¶gZv m¤úbœ Zwor h‡š¿i ¶gZv cÖKv‡ki Rb¨ eo GKK †hgb wK‡jvIqvU (KW) Ges †gMvIqvU (MW) 
e¨eüZ nq|   

 1 wK‡jvIqvU = 103  IqvU 

 1 †gMvIqvU = 106  IqvU 

kw³i GKK: 

Avgiv Rvwb, m¤úvw`Z KvR ev e¨wqZ kw³ = ¶gZv × mgq| 

A_©vr e¨wqZ kw³, W = P × t 

 

AZGe, ¶gZv I mg‡qi wewfbœ GK‡Ki ¸Ydj †_‡K kw³i wewfbœ GKK cvIqv hvq| 
 

IqvU-N›Uv: ¶gZv IqvU wn‡m‡e Ges mgq N›Uv wn‡m‡e cwigvc Ki‡j kw³i GKK IqvU-N›Uv cvIqv hv‡e| 

 1 IqvU-N›Uv = 1 IqvU × 1N›Uv| 

wK‡jvIqvU-N›Uv: Zwor kw³ mieivnKvix cÖwZôvb¸‡jv‡Z Zwor kw³i g~j¨ wba©vi‡Yi Rb¨ kw³i wK‡jvIqvU-N›Uv 
GKKwU e¨eüZ nq| GK wK‡jvIqvU ¶gZv m¤úbœ †Kvb Zwor hš¿ 1 N›Uvq †h cwigvY Kvh© K‡i ev Zwor kw³ e¨q 
K‡i Zv‡K 'GK-wK‡jvIqvU-N›Uv' kw³ e‡j| kw³i GB GKK‡K †evW© Ad †UªW GKK (Board of trade unit ev 
B.O.T Unit) ejv nq| mvaviYfv‡e G‡K Avgiv BDwbU e‡j _vwK| 

BDwbU ev wK‡jvIqvU-N›Uv =
IqvU × N›Uv

1000   = 
P×T
1000  



c`v_© weÁvb 2q cÎ 

BDwbU wZb  c„ôv-103 

 = 
 †fvë× A¨vw¤úqvi × N›Uv

1000   

 = 
VIT
1000

  

evwo‡Z Zwor mieivn jvB‡b †h Zwor wgUviwU emvb _v‡K Zvi mvnv‡h¨ wK‡jvIqvU-N›Uv GK‡K kw³i cwigvc Kiv 
nq| GB wgUv‡ii cvV n‡Z evox‡Z KZ BDwbU Zworkw³ e¨wqZ n‡q‡Q Zv Rvbv hvq| 

cÖ‡Z¨KwU ˆe ỳ¨wZK evwZi Mv‡q Gi ¶gZvi gvb †jLv _v‡K| GB ¶gZvi gvb n‡Z evwZwU Zwor mieivnKvix jvBb 
n‡Z wK nv‡i Zwor kw³ e¨q K‡i Zv Rvbv hvq| †Kvb evwZi Mv‡q '220V-100W' †jLv _vK‡j eyS‡Z n‡e †h, 
evwZwU‡K 220 †fv‡ëi mieivn jvB‡b hy³ Ki‡j GwU †m‡KÛ 100 Ryj nv‡i kw³ †kvlY Ki‡e Ges m‡e©v”P Av‡jv 
w`‡e| 
 
3.1.7 : Zwor cÖev‡ni Zvcxq wµqvi e¨envwiK cÖ‡qvM (Practical applications of the heating effect of 
current) : 
Zwor cÖev‡ni Zvcxq wµqv‡K ‰`bw›`b Rxe‡b bvbvfv‡e Kv‡R jvwM‡q A‡bK¸‡jv hš¿ ˆZwi n‡q‡Q| GB hš¿¸‡jv 
Avgv‡`i ˆ`bw›`b Rxe‡b bvbv Kv‡R e¨eüZ nq| wb‡P Giƒc K‡qKwU h‡š¿i D‡j−L Kiv nj| 

ˆe`y¨wZK wnUvi I Bw ¿̄ (Electric heater and Iron) 

GB mg —̄ h‡š¿i g‡a¨ Zvc m„wóKvix GKwU †iva KzÛjx _v‡K| KzÛjxwU bvB‡µvg bvgK GKwU msKi avZzi ˆZwi| GB 
KzÛjxi ga¨ w`‡q Zwor cÖevwnZ n‡j KzÛjxwU DËß nq; d‡j hš¿wUI Mig nq| 

ˆe`y¨wZK evwZ (Electric lamp) : Av‡jvi Drm wnmv‡e ˆe`y¨wZK evwZ e¨eüZ nq| G‡Z Uvs‡÷‡bi GKwU mi“ 
Zvi _v‡K| 

‰e`y¨wZK wdDR ev wbivcËv wdDR : 

ˆe ỳ¨wZK wdDR n‡”Q mvaviYZ: mxmv I wUb (mxmv 75% I wUb 25%) Gi msK‡ii GK UzK‡iv mi“ Zvi| Gi 
MjbvsK Lye Kg (cÖvq 300 C)| GwU wPbvgvwUi ev‡· Zwor mieivn jvB‡bi mv‡_ AvUKv‡bv _v‡K| ZviwUi cÖvš—Øq 
wPbvgvwUi `ywU avZzi ¯Œzi mv‡_ AvUKv‡bv _v‡K| G‡K ˆe ỳ¨wZK eZ©bx‡Z †kªYx mgev‡q hy³ Kiv nq| mieivn 
jvB‡bi Zwor cÖevn †Kvb Kvi‡Y wbw ©̀ó gvÎv AwZµg Kivi Av‡MB ZviwU DËß n‡q M‡j hvq Ges cÖevn eÜ n‡q 
hvq| d‡j hš¿wU ¶wZi nvZ †_‡K †eu‡P hvq| 

5 A¨vw¤úqvi wdDR' ej‡Z eySv hvq †h, D³ wbivcËv wdDR †Kvb eZ©bx‡Z hy³ Ki‡j Zv 5  A¨vw¤úqvi ch©š— Zwor 
cÖevn mn¨ Ki‡Z cv‡i| 5 A¨vw¤úqvi Gi †P‡q †ewk cÖevngvÎvq wdDRwU M‡j eZ©bxi ms‡hvM wew”Qbœ K‡i †`q| 
 

3.1.8 : Zvc-Zwor wµqv 
(K) mx‡eK wµqv: 1821 wLª÷v‡ã Rvg©vb weÁvbx mx‡eK (Seebeck) j¶¨ K‡ib †h, ỳwU wfbœ c`v‡_©i Zv‡ii ỳ'cÖvš— 
hy³ K‡i GKwU eÜ eZ©bx ˆZix K‡i Gi ms‡hvM ’̄j `ywU‡K wfbœ ZvcgvÎvq ivL‡j eZ©bxi g‡a¨ GKwU wbw ©̀ó Awfgy‡L 
Zwor cÖev‡ni m„wó nq (wPÎ : 3.5)| 

Avwe®‹Z©vi bvgvbymv‡i GB cÖwµqv‡K mx‡eK wµqv (Seebeck 
effect) ejv nq| Drcbœ Zwor cÖevn‡K Zvc-Zwor cÖevn 
e‡j Ges ỳwU avZzi Zvi w`‡q ˆZix G e¨e ’̄v‡K Zvc-hyMj 
(Thermo couple) ejv nq| eZ©bx‡Z D™¢~Z Zwor PvjK 
ej‡K Zvc Zwo”PvjK ej (Thermo e.m.f) ejv nq| 
e¨eüZ avZe c`v‡_©i bvgvbymv‡i Zvc hyM‡ji bvgKiY Kiv 
nq| †hgb Zvgv-†jvnv ZvchyMj, A¨vw›Ugwb-wemgv_ ZvchyMj 
BZ¨vw`| 

 

>

wPÎ: 3.5 
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†Kvb ZvchyM‡j Drcbœ Zvcxq Zwo”PvjK e‡ji AwfgyL I gvÎv wbf©i K‡i Zvi ỳwUi Dcv`vb I Df‡qi 
ms‡hvM ’̄‡ji ZvcgvÎvi cv_©‡K¨i Ici| weÁvbx wm‡eK wewfbœ avZe Zv‡ii ZvchyMj wb‡q cix¶v wbix¶v K‡i 
avZe c`v_©¸‡jv‡K †h µgvbymv‡i mvRvb Zv‡K mx‡eK mviwY ev Zvc Zwor mviwY ejv nq| wb‡æ GKwU mx‡eK 
mviYx †`Iqv nj : 

A¨vw›Ugwb (Sb) †mvbv (Au) †Kvevë (Co) 

†jvnv (Fe) mxmv (Pb) wb‡Kj (Ni) 

` —̄v (Zn) Zvgv (Cu) wemgv_ (Bi) 

iƒcv (Ag) c−vwUbvg (Pt)  

 

Dc‡iv³ mviwYi †h †Kvb ỳwUi avZe Zvi w`‡q ˆZix Zvc hyM‡ji ms‡hvM ’̄j ỳwUi g‡a¨ ZvcgvÎvi e¨eavb NUv‡j, 
mviwY‡Z †h avZzwU cÖ_‡g Av‡Q kxZj ms‡hvM w`‡q Zv †_‡K Ab¨wUi w`‡K Zwor cÖevn Pj‡Z _v‡K| A¨vw›Ugwb I 
wemgv_ w`‡q Zvc hyMj ˆZix Ki‡j kxZj ms‡hvM ’̄‡j A¨vw›Ugwb †_‡K wemgv‡_i w`‡K Zwor cÖevwnZ n‡e| 
mviwY‡Z ỳwU avZzi µg Ae ’̄v‡b hZ e¨eavb _vK‡e avZzØq Øviv wbwg©Z ZvchyM‡j Zvcxq ZworPvjK e‡ji gvbI 
ZZ †ewk n‡e| 

 

>

> ∏



>

A

G

B

 
wPÎ: 3.6 

aiv hvK, GKwU †jvnvi Zvi I GKwU Zvgvi Zvi‡K A I B cÖv‡š— SvjvB K‡i GKwU eZ©bx ˆZix Kiv nj Ges 
eZ©bxi g‡a¨ GKwU my‡e`x M¨vjfv‡bvwgUvi G hy³ Kiv nj (wPÎ 3.6)| Gevi eZ©bxi A cÖvš—‡K DËß Ki‡jI B 
cÖvš—‡K kxZj ivL‡j †`Lv hv‡e †h, M¨vjfv‡bvwgUvi KvUvi we‡¶c n‡”Q| Gevi B cÖvš—‡K DËß K‡i A cÖvš—‡K 
kxZj Ki‡j we‡¶c c~‡e©i we‡¶‡ci wecixZ w`‡K n‡e| A_©vr Zwor cÖev‡ni w`K D‡ë hvq| 

GKwU ZvchyM‡ji GKwU ms‡hvM ’̄‡ji ZvcgvÎv 0 C †i‡L Aci ms‡hvM ’̄‡ji ZvcgvÎv µgk e„w× Ki‡Z _vK‡j 
ZvchyM‡ji Zwor PvjK ej (e) µgk e„w× †c‡Z _v‡K| †h wbw ©̀ó ZvcgvÎvq ZworPvjK ej m‡e©v”P (Emax) nq 
Zv‡K hyM‡ji wbi‡c¶ ZvcgvÎv, (neutral temperature tn) e‡j| Gici ZvcgvÎv AviI e„w× Ki‡j Zwor PvjK 
ej Kg‡Z _v‡K Ges GK mgq k~b¨ gv‡b †b‡g Av‡m| †h ZvcgvÎvq Zwor PvjK ej k~b¨ nq A_©vr Zwor cÖevn eÜ 
n‡q hvq Zv‡K ZvchyM‡ji Drµg ZvcgvÎv, (temperature of inversion ti) ejv nq| hw` kxZj ms‡hv‡Mi 
ZvcgvÎv O C _v‡K Zvn‡j DËß ms‡hv‡Mi ZvcgvÎv (t) Gi mv‡_ Drcbœ Zwor PvjK e‡ji (e) m¤úK© n‡e 
wbæiƒc: 

 e = at+bt2  

GLv‡b a I b ZvchyM‡ji `ywU aª“eK| 

(L) †cjwkqvi wµqv (Peltier effect): 1834 wLªóv‡ã divmx weÁvbx †cjwkqvi (Peltier) j¶¨ K‡ib †h, ỳwU wfbœ 
c`v‡_©i ˆZix avZe Zv‡ii ỳÔcÖvš— mshy³ K‡i G‡`i g‡a¨ GKwU e¨vUvixi mvnv‡h¨ Zwor cÖevwnZ Ki‡j ms‡hvM ’̄j 
ỳ‡qi g‡a¨ ZvcgvÎvi e¨eavb m„wó nq| Avwe®‹Z©vi bvgvbymv‡i GB wµqv‡K †cjwkqvi wµqv (Peltier effect) ejv 

nq| 

ZvchyM‡ji †Kvb ms‡hvM ’̄j DËß n‡e Ges †Kvb ms‡hvM ’̄jwU kxZj n‡e Zv ZvchyM‡j e¨eüZ avZzi ỳÔwUi Ici 
Ges Zwor cÖev‡ni Awfgy‡Li Ici wbf©i K‡i| †Kvb ZvchyM‡ji Zwor cÖev‡ni AwfgyL wecixZ Ki‡j †`Lv hv‡e 
DËß ms‡hvM ’̄jwU kxZj Ges kxZj ms‡hvM ’̄jwU DËß n‡e (wPÎ 3.7)| A¨vw›Ugwb-wemgv_ hyM‡ji †¶‡Î †`Lv hvq 
†h mx‡eK wµqvq ZvchyM‡ji DËß †Rvovgy‡L Zwor cÖevn wemgv_ n‡Z A¨vw›Ugwbi w`‡K Ges kxZj †Rvov gy‡L 
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cÖevn A¨vw›Ugwb n‡Z wemgv‡_i w`‡K Gi ci GKwU Zwor †Kv‡li mvnv‡h¨ c~‡e©i b¨vq eZ©bx‡Z GKwU evgveZ©x Zwor 
cÖevn cvVv‡j †`Lv hvq †h kxZj †RvovgyL DËß I DËß †RvovgyL kxZj n‡”Q| Zwor †Kv‡li ms‡hvM e¨e ’̄v Dëv 
K‡i eZ©bxi Zwor cÖevn‡K wecixZgyLx Ki‡j Dëvdj cvIqv hvq| myZivs †`Lv hvq †cjwkqvi wµqv, mx‡eK 
wµqvi wecixZ NUbv| GRb¨ G‡K wecixZ mx‡eK wµqvI (Inverse seebeck effect) ejv nq| 

 

- +

A B

IqJK≤oKj


 
     wPÎ: 3.7 

D`vniY-3.1.1: 4.2 In&g †iv‡ai GKwU Zv‡ii ga¨w`‡q 2 A¨vw¤úqvi Zwor 10 wgwbU a‡i cÖevwnZ n‡j Drcbœ 
Zv‡ci cwigvY †ei Ki“b| (J = 4.2 Ryj/K¨vjwi) 

aiv hvK, Drcbœ Zv‡ci cwigvY = H 

Avgiv cvB, 

 H=
I
2
Rt
J

  

∴  = 
(2)2×4.2×600

4.2
  

 = 2400 

GLv‡b, 
 Zwor cÖevngvÎv I = 2 A¨vw¤úqvi 
 †iva. R =4.2 Ing 

Ges mgq   t = 10×60 †m. 
   = 600 †m. 

wb‡Y©q Drcbœ Zv‡ci cwigvY 2400 K¨vjwi| 

 

D`vniY-3.1.2: cvwb‡Z Wzeš— GKwU Zv‡ii ga¨ w`‡q 4 A¨vw¤úqvi Zwor cÖevn 1 wgwbU 20 †m‡KÛ a‡i cÖevwnZ 
nq| Zv‡ii †iva 10 Ing n‡j Drcbœ Zvc Øviv 0.2 †K.wR. cvwbi ZvcgvÎv KZ e„w× cv‡e wbY©q Ki“b| 

aiv hvK, 

 ZvcgvÎv e„w× =θ 
Avgiv cvB, 

 H = 0.24I2 Rt ................ (1) 

Ges H=msθ...................... (2) 
mgxKiY (1) I (2) n‡Z cvB, 

GLv‡b 

 I = 4 A¨vw¤úqvi 
 t = 1 wgwbU 20 †m. = 80 †m. 
 R=10 Ing 
 m = 0.2 †KwR = 200 MÖvg 
  S= 1 

 msθ =0.24I2 Rt 

ev,  θ =
0.24I2Rt

ms   

 = 
0.24×(4)2×10×80

200×1
  

 = 15.36 C 

wb‡Y©q ZvcgvÎv e„w× 15.36 C 
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D`vniY-3.1.3: 200 †fvë Ges 1000 IqvU wbg¾K wnUvi 10 wgwb‡U wKQy cvwbi ZvcgvÎv 25 C n‡Z 100 C 
G e„w× K‡i| wnUv‡ii Kg©`¶Zv 90% n‡j cvwbi cwigvY KZ| 

aiv hvK, cvwbi cwigvY = m 

 Avgiv Rvwb, 

†gvU Drcbœ Zvc,  

 H' = 0.24VIt 

ev, H' = 0.24Pt 

GLv‡b 
¶gZv P= VI = 1000 IqvU 
 t = 10 wgwbU = 600  †m. 

 θ = (100-25) C = 75 C 
Avevi, cvwb KZ©„K M„nxZ Zvc, 

 H = H' Gi 90% = 
90H'
100   

 msθ = 
90×0.24Pt

100
  

ev, m = 
90×0.24Pt
100sθ

  

     =
90×0.24×1000×600

100×1×75
  

    = 1728 

∴ wb‡Y©q cvwbi fi 1728 MÖvg| 

 
D`vniY-3.1.4: GKwU evwZi Mv‡q '220v-60W'  †jLv Av‡Q| 

(K) evwZi ga¨w`‡q cÖevwnZ Zwor gvÎv KZ? 

(L) m¤ú~Y© cÖ¾¡wjZ Ae ’̄vq wdjv‡g‡›Ui †iva KZ? 

(M) evwZwU‡K ˆ`wbK 10 N›Uv  Rvjv‡bv n‡j Ges cÖwZ BDwbU Zwo‡Zi g~j¨ 1.50 UvKv n‡j b‡f¤^i gv‡m KZ wej 
n‡e wbY©q Ki“b| 

(K) 
aiv hvK, Zwor cÖevn gvÎv = I 
Avgiv cvB, 
P = VI 

ev, I = 
P
V
  = 

60
220

  = 0.273 

wb‡Y©q Zwor cÖevn gvÎv 0.273 A¨vw¤úqvi 

GLv‡b, 
 P = 60 IqvU 
 V = 220 †fvë 

 T =10×30 
    = 300 N›Uv 

(L) Avevi, 

 P =
V
2

R   

ev R =
V
2

P
  = 

(220)2

60
  = 806.67 
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wb‡Y©q wdjv‡g‡›Ui †iva 806.67 In&g 
 (M) 

b‡f¤^i gv‡m e¨wqZ Zwor kw³, 

 W = P ∞ T IqvU-N›Uv 

ev, W = 
P×T
1000   wK‡jvIqvU-N›Uv 

  = 
60×300
1000

  wK‡jvIqvU-N›Uv  

 = 18 wK‡jvIqvU-N›Uv ev BDwbU 

∴ b‡f¤^i gv‡m e¨q = 18× 1.50 UvKv = 27.00 UvKv| 
 
D`vniY-3.1.5 : GKwU QvÎvev‡m 20wU K¶ Av‡Q| cÖwZwU K‡¶ 40 Iqv‡Ui GKwU K‡i evwZ mÜ¨v 6 Uv n‡Z ivZ 
11 Uv ch©š— R¡‡j| mvaviY K‡¶ 500 Iqv‡Ui GKwU †iwWI cÖZ¨n 2 N›Uv K‡i P‡j| hw` cÖwZ wK‡jvIqvUÑN›Uvi 
LiP 1.50 UvKv nq, Z‡e cÖwZgv‡m KZ e¨q n‡e wbY©q Ki“b| 

 
Avgiv Rvwb, 

e¨wqZ Zwor kw³, W = P ∞ T IqvU N›Uv =
P×T
1000  wK‡jvIqvU N›Uv 

(K) cÖwZ gv‡m evwZi Rb¨ e¨wqZ kw³, W1 = 
20×40×5×30

1000   wK‡jvIqvU-N›Uv = 120 wK‡jv IqvU-N›Uv| 

(L) cÖwZ gv‡m †iwWIi Rb¨ e¨wqZ Zwor kw³, W
2
  = 

500×2×30
1000

  = 30  wK‡jvIqvU-N›Uv| 

 †gvU e¨wqZ kw³,  W = W
1
  + W

2
  = (120+30) = 150 wK‡jv IqvU-N›Uv| 

∴ gvwmK LiP = 150×1.50 = 225 UvKv| 
 

mvims‡¶c 

Ry‡ji m~Î: cwievnx‡Z Zvc Drcv`‡bi †¶‡Î Ry‡ji wZbwU m~Î Av‡Q: (1) Zworevnx cwievnxi †iva I Zwor cÖevn 
Kvj AcwiewZ©Z _vK‡j, cwievnx‡Z D™¢~Z Zvc cwievnxi cÖevngvÎvi e‡M©i mgvbycvwZK| 
(2) Zwor cÖevngvÎv I Zwor cÖevnKvj AcwiewZ©Z _vK‡j cwievnx‡Z D™¢~Z Zvc cwievnxi †iv‡ai mgvbycvwZK| 
(3) Zworevnx cwievnxi †iva I Zwor cÖevngvÎv AcwiewZ©Z _vK‡j, cwievnx‡Z D™¢~Z Zvc cÖevnKv‡ji 
mgvbycvwZK| 

 H = 0.24I
2
 Rt = 0.24VIt = 0.24Pt. 

Zwor kw³: †Kvb Zwor h‡š¿i KvR Kivi mvg_©¨‡K Gi Zwor kw³ e‡j| 

IqvU: GK †m‡K‡Û GK Ryj KvR Kivi ¶gZv‡K 1 IqvU e‡j| IqvU, P =VI =
V2

R   

IqvU N›Uv: 1 IqvU ¶gZv m¤úbœ GKwU hš¿ 1 N›Uv KvR Ki‡j †h kw³ e¨q nq Zv‡K 1 IqvU-N›Uv e‡j| 
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wK‡jvIqvU-N›Uv: GK wK‡jvIqvU ¶gZv m¤úbœ GKwU Zwor hš¿ 1 N›Uvq †h Zwor kw³ e¨q K‡i Zv‡K GK 

wK‡jvIqvU-N›Uv ev BDwbU e‡j| wK‡jvIqvU-N›Uv, W =
P×T
1000  

mx‡eK wµqv: ỳwU wfbœ avZe c`v‡_©i ỳÔcÖvš— hy³ K‡i GKwU e× eZ©bx cÖ —̄zZ K‡i ms‡hvM ’̄j ỳwU‡K wewfbœ 

ZvcgvÎvq ivL‡j eZ©bxi ga¨w`‡q GKwU ¶xY Zwor cÖevn Pj‡Z _v‡K| GB Zwor cÖev‡ni DrcwË‡K mx‡eK wµqv 

e‡j| 

  

 

cv‡VvËi g~j¨vqb-1 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 
1| R †iv‡ai ga¨ w`‡q t  †m‡KÛ I Zwor cÖevwnZ n‡j Drcbœ Zv‡ci ivwkgvjv 
 (K) H=0.24IRt (L) H = 0.24V2 Rt 

 (M) H = 0.24I2 Rt (N) H = 0.24IR2 t 
2| †Kvb cwievnxi cÖevngvÎv wØ¸Y n‡j Drcbœ Zv‡ci cwigvY nq- 
 (K) wØ¸Y (L) AvU¸Y 
 (M) A‡a©K (N) Pvi¸Y| 
3| Ry‡ji m~Î cÖgv‡Yi Rb¨ †fvëwgUvi‡K †ivaKzÛjxi mv‡_ ms‡hvM Ki‡Z nq- 
 (K) †kªYx mgevq (L) mgvš—ivj mgevq 
 (M) wgkª mgevq (N) Dc‡ii †KvbwU bq| 
4| ZvchyM‡ji ms‡hvM ’̄j GKB ZvcgvÎvq †i‡L Zwor cÖevwnZ Ki‡j ms‡hvM ’̄jØ‡q Zv‡ci D™¢e I †kvlY nq| 

G NUbv‡K e‡j? 
 (K) Ugvm wµqv (L) †cjwkqvi wµqv 
 (M) mx‡eK wµqv (N) ivmvqwbK wµqv| 
5| †h we‡kl ZvcgvÎvq ZvchyM‡ji DËß ms‡hvM ’̄‡ji Zvcxq ZworPvjK  ej m‡e©v”P nq Zv‡K wK ejv nq? 
 (K) wbi‡c¶ ZvcgvÎv (L) Drµg ZvcgvÎv 
 (M) µvwš— ZvcgvÎv (N) mx‡eK ZvcgvÎv 
 
msw¶ß-DËi cÖkœ: 
1| Zwor cÖev‡ni Zvcxq wµqv wK? 
2| Ry‡ji Zwor cÖevngvÎvi m~ÎwU wjLyb| 
3| IqvU I wK‡jvIqvU-N›Uvi msÁv wjLyb| 
4| mx‡eK wµqvi msÁv w`b| 
5| wbi‡c¶ ZvcgvÎvi msÁv wjLyb| 
6| †cjwkqvi wµqvi msÁv w`b| 
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 2 cvV 
 Zwor †Kvl (Electric cell) 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  Zwor †Kv‡li msÁv ej‡Z cvi‡eb| 
  †gŠwjK †Kvl I †MŠY †Kv‡li g‡a¨ cv_©K¨ ej‡Z cvi‡eb| 
  †jKj¨vÝ †Kvl, W¨vwb‡qj †Kvl I mxmv-GwmW mÂqK †Kvl cÖf…wZi MVb I Kvh©vejx 

ej‡Z cvi‡eb|  
 
3.2.1: Zwor †Kvl: †h h‡š¿i mvnv‡h¨ ivmvqwbK kw³ †_‡K wbiew”Qbœfv‡e Zwor cÖevn cvIqv hvq Zv‡K Zwor 

†Kvl e‡j| Zwor †Kvl mvaviYZ `yÔcÖKvi| h_v: 
  (1) †gŠwjK ev cÖv_wgK †Kvl (Primary Cell) 

  (2) †MŠY †Kvl ev mÂqK †Kvl ((Secondary Cell ev Storage cell) 
 

1| †gŠwjK †Kvl ev cÖv_wgK †Kvl: †h Zwor †Kvl wb‡RB wb‡Ri wewfbœ e —̄zi ivmvqwbK kw³ n‡Z mivmwi Zwor 
kw³ Drcbœ K‡i Zwor cÖevn eRvq iv‡L, Zv‡K †gŠwjK ev cÖv_wgK †Kvl e‡j| GB †Kv‡li Dcv`vb¸‡jv‡K 
evievi e¨envi Kiv hvq bv| e¨envi Kivi d‡j †KvlwUi †Kvb Dcv`vb wb:‡kl n‡j, bZyb Dcv`vb e¨env‡i 
†KvlwU‡K cybivq mwµq Kiv hvq| cÖv_wgK †Kv‡li Dcv`vb nj: ỳwU ZworØvi, GKwU DÏxcK Zij Ges 
GKwU Q`b wbeviK| cÖv_wgK †Kvl Avevi ỳÔcÖKvi: 

 (K) GK cÖevnx †Kvl (One fluid cell) 

Ges (L) wØ cÖevnx †Kvl (Two fluid cell) 

K. GK cÖevnx †Kvl: †h Zwor †Kv‡l GKwU gvÎ mwµq Zij c`v_© e¨envi Kiv nq Zv‡K GK cÖevnx 
†Kvl e‡j| †hgb- †jKj¨vÝ †Kvl I ï®‹ †Kvl| 

L. wØ-cÖevnx †Kvl: †h Zwor †Kv‡l ỳwU mwµq Zij c`v_© e¨envi Kiv nq Zv‡K wØcÖevnx †Kvl e‡j| 
†hgb: W¨vwb‡qj †Kvl, eyb‡mb †Kvl| wØ-cÖevnx †Kv‡l †cvjviY wbeviK c`v_©wU †Kv‡li g‡a¨ iw¶Z 
GKwU c„_K cv‡Î _v‡K| 

2| †MŠY †Kvl ev mÂqK †Kvl: †h †Kv‡l evB‡i †_‡K Zwor cÖevn cvwV‡q cÖ_gZ ivmvqwbK kw³ iƒ‡c mÂq 
Kiv nq Ges cieZ©x‡Z GB ivmvqwbK kw³ cybivq Zwor kw³‡Z iƒcvš—i Kiv nq Zv‡K †MŠY ev mÂvqK 
†Kvl e‡j| †hgbÑ mxmv- GwmW mÂqK †Kvl| 

 

GK cÖevnx †Kvl: wb‡æ ỳwU GK cÖevnx †Kv‡li eY©bv †`qv nj : 

3.2.2: †jKj¨vÝ †Kvl (Leclanche's cell): 

1865 wLª÷v‡ã R‡R©m †jKj¨vÝ GB Zwor †Kvl D™¢veb K‡ib| 

MVb: GB †Kv‡l GKwU eo KvP cv‡Î A¨v‡gvwbqvg †K¬vivB‡Wi (NH4Cl) Mvp ª̀eY †bqv nq (wPÎ 3.8)| ª̀e‡Yi 
g‡a¨ cvi‡`i cÖ‡jc hy³ ` —̄vi `Û AvswkKfv‡e Wzev‡bv Av‡Q| KvPcv‡Îi gvSLv‡b GKwU mw”Q ª̀ PxbvgvwUi cvÎ 
emv‡bv _v‡K| mw”Q ª̀ cv‡Îi gvSLv‡b GKwU Kve©b `Û Dj−¤^ Ae ’̄vq †i‡L cvÎ I `‡Ûi ga¨eZ©x RvqMvwU g¨v½vwbR 
WvB A·vBW (MnO2) I KvV Kqjvi u̧ovi wgkªY Øviv cÖvq m¤ú~Y©fv‡e fwZ© Kiv nq| mw”Q ª̀ cv‡Îi gyLwU wc‡Pi 
GKwU AveiY w`‡q †X‡K †`Iqv nq Ges GB Avei‡Yi g‡a¨ GKwU †QvU MZ© Kiv _v‡K| GB wQ ª̀c_ w`‡q Drcbœ 
A¨v‡gvwbqv M¨vm †ei n‡q †h‡Z cv‡i| ` —̄vi I Kve©b `‡Ûi gv_vq ms‡hvM ¯Œz jvMv‡bv _v‡K| GB †Kv‡l Kve©b `ÛwU 
abvZ¥K cvZ, ` —̄vi `ÛwU FYvZ¥K cvZ; A¨v‡gvwbqvg †K¬vivB‡Wi ª̀eY mwµq Zij I g¨v½vwbR WvB A·vBW 
†cvjviY ev Q`b wbeviK wn‡m‡e KvR K‡i| 
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wPÎ 3.8 

wµqv: A¨v‡gvwbqvg †K¬vivBW (NH4Cl) ª̀e‡Y ` —̄v ª̀eYxq e‡j Gi abvZ¥K Avqb (Zn++) ª̀e‡Y P‡j Av‡m Ges 
ª̀e‡Yi †K¬vwib Avqb (Cl–)-Gi mv‡_ wgwjZ n‡q wRsK †K¬vivBW (ZnCl2) AYy MVb K‡i| Avevi abvZ¥K 

A¨v‡gvwbqvg Avqb (NH
+
4 ) mw”Q ª̀ cv‡Îi ga¨ w`‡q Kve©b `‡Ûi w`‡K avweZ nq Ges hvevi c‡_ NH3 M¨vm I 

H+ Avqb ˆZix nq| GB H+ Avqb wb‡Ri PvR© Kve©b `‡Û cÖ`vb K‡i wb —̄vwiZ nvB‡Wªv‡Rb M¨v‡m cwiYZ nq Ges 
Kve©b `Û‡K ab PvR©MÖ ’̄ K‡i| c‡i nvB‡Wªv‡Rb M¨vm Aby Q`b ev †cvjvib wbeviK MnO2-Gi mv‡_ wµqv K‡i 
g¨v½vwbR-UªvB-A·vBW m„wó K‡i Ges wb‡R cvwb‡Z cwiYZ nq| 
 

†jKj¨vÝ †Kv‡li ivmvqwbK cwieZ©‡bi mgxKiY¸‡jv wbæiƒc: 

 Zn ⇔ Zn+++2e  

 2NH4Cl ⇔ 2NH
+

4  +2Cl
– 

 Zn+++2Cl– = ZnCl2 

 2NH
+

4 +2e = 2NH4 

 2NH4 = 2NH3+H2 

 2MnO
2
 +H

2
  =Mn

2
 O

3
 +H

2
 O 

cvi‡`i cÖ‡jchy³ ` —̄vi `Û e¨envi Kiv nq e‡j, GB `‡Û †Kvb Zvgvi Luv` _vK‡j Zv `‡Ûi evB‡ii w`‡K _v‡K 
bv| d‡j `‡Ûi ` —̄v I Zvgvi g‡a¨ †Kvb we`y¨r PjvPj K‡i bv A_©vr ’̄vbxq wµqv nq bv| nvB‡Wªv‡Rb Aby cvwb‡Z 
cwiYZ nq e‡j †cvjvib nq bv| 
 

†Kv‡li myweav I Amyweav : 
GB †Kv‡li cÖavb myweav nj GwU m¤ú~Y©fv‡e ’̄vbxq wµqvgy³| gv‡S gv‡S cvwb I HN4Cl w`‡j GB †KvlwU `xN©w`b 
Kvh©Ki ivLv hvq| GB †Kv‡li Zwor PvjK ej 1.4 †fvë| 

†cvjvib wbeviK MnO2 KwVb Ae ’̄vq _v‡K e‡j GB †Kv‡l †h nv‡i nvB‡Wªv‡Rb Aby m„wó nq wVK †m nv‡i 
g¨v½vwbR WvB-A·vB‡Wi mv‡_ wewµqv K‡i cvwb‡Z cwiYZ n‡Z cv‡i bv| d‡j wKQy¶Y ciB wKQy cwigvY 
nvB‡Wªv‡Rb Aby Kve©b `‡Ûi Mv‡q Rg‡Z ïi“ K‡i Ges †cvjvib ïi“ nq| G‡Z †Kv‡li Zwor PvjK ej ax‡i ax‡i 
n«vm cvq| GB Ae ’̄vq †KvlwUi e¨envi wKQy¶Y eÜ ivL‡j Kve©b `‡Û RgvK…Z H

2
  Aby¸‡jv cvwb‡Z cwiYZ nq 

Ges †KvlwU Avevi cyivgvÎvq Zwor cÖevn w`‡Z cv‡i| GRb¨ †h me †¶‡Î GKUvbv Zwor cÖevn gvÎvi cÖ‡qvRb nq 
†m me †¶‡Î †jKj¨vÝ †Kvl e¨eüZ nq bv| 

e¨envi: †UwjMÖvd, †Uwj‡dvb; ˆe ỳ¨wZK N›Uv cÖf…wZ †h me h‡š¿ GKUvbv Zwor cÖev‡ni cÖ‡qvRb nq bv †m me †¶‡Î 
GB †Kvl e¨eüZ nq| 
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3.23 ï®‹ †Kvl (Dry cell) : 

ï®‹ †Kvl †jKj¨vÝ †Kv‡liB cwiewZ©Z iƒc| †jKj¨vÝ †Kv‡li DÏxcK Zi‡ji cwie‡Z© GB †Kv‡l GKwU DÏxcK 
†jB (Paste) e¨envi Kiv nq| 

A¨v‡gvwbqvg †K¬vivBW(NH4Cl), g¨v½vwbR WvB A·vBW (MnO2), Kqjvi ¸ov I mvgvb¨ cvwb mswgkª‡b †jBwU 
ˆZix| Zij ª̀e‡Yi cwie‡Z© †jB e¨eüZ nq e‡j †KvlwU‡K ï®‹ †Kvl ejv nq| †KvlwU bv‡g ï®‹ n‡jI ev —̄‡e ï®‹ 
bq| ï®‹ Ae ’̄vq †Kvb †KvlB wµqv Ki‡Z cv‡i bv| †jB e¨envi Kivq †KvlwU †h †Kvbfv‡e ivL‡jI GwU n‡Z 
†Kvb Zij c`v_© wbM©Z nq bv| †KvlwU‡Z †PvOvK…wZi ` —̄vi cv‡Îi gvSLv‡b wcZ‡ji Uzwchy³ GKwU Kve©b`Û 
emv‡bv _v‡K (wPÎ: 3.9)| ` —̄vi †PvOwU FYvZ¥K cvZ I Kve©b `ÛwU abvZ¥K cvZ wn‡m‡e KvR K‡i| Kve©b `Û I 
` —̄vi cv‡Îi g‡a¨ hv‡Z ms‡hvM bv N‡U Zvi Rb¨ Kve©b `ÛwU GKwU †gvUv KvM‡Ri UzKivi Ici emv‡bv _v‡K| 
A¨v‡gvwbqvg †K¬vivBW (NH4Cl), g¨v½vwbR WvB A·vBW (MnO2), Kqjvi u̧ov I mvgvb¨ cvwb Øviv ˆZix †jB 
GKwU e−wUs RvZxq †gvUv KvM‡Ri _wj‡Z XzwK‡q Kve©b `‡Ûi Pvicv‡k ivLv nq| _‡jwU mw”Q ª̀ cv‡Îi KvR K‡i| 
A¨v‡gvwbqvg †K¬vivBW I ` —̄vi mv‡_ GB KvM‡Ri wQ‡ ª̀i ga¨ w`‡q wewµqv N‡U| †Kv‡li gyL eÜ ivLevi R‡b¨ Gi 
Ic‡ii As‡k wZbwU Acwievnx —̄i _v‡K| Ici n‡Z cÖ_g —̄iwU wc‡Pi, wØZxqwU evwji Ges me©wb‡æi —̄iwU 
Kiv‡Zi u̧ovi| GB —̄i¸‡jvi R‡b¨ †Kv‡l iw¶Z †jB mn‡R ï®‹ nq bv| †Kv‡li ivmvqwbK wµqvq Drcbœ 
A¨v‡gvwbqv M¨vm wbM©g‡Yi Rb¨ —̄i¸‡jvi g‡a¨ GKwU MZ© Kiv _v‡K| m¤ú~Y© e¨e ’̄vwU‡K GKwU †gvUv KvM‡Ri 
†gvo‡Ki g‡a¨ ivLv nq| ` —̄vi †PvO I KvM‡Ri _‡j G `y‡qi Aš—e©Z©x ’̄vbwU A¨v‡gvwbqvg †K¬vivBW (NH4Cl), 
wRsK †K¬vivBW (ZnCl2) I Kiv‡Zi ¸ovi Avi GKwU †c÷ _v‡K| GwU MnO

2
 -†K Av ª̀© ivL‡Z mvnvh¨ K‡i| 

                                        

Zn

ZnCl2+NH4Cl+
MnO4+NH4Cl+

ZnC +–

kLY

KZhs kg

mJKu
TrJPfr èzJ
TJVP\r ßoJzT
h˜Jr ßYJX
TJVP\r gKu
TJmtj h¥


TrJPfr èzJ
T~uJr èzJ

IJuTJfrJ pMÜ TJV\


 


  

wPÎ: 3.9 
 

wµqv: GB †Kv‡li wµqv †jdj¨vÝ †Kv‡li Abyiƒc| Gi Zwor PvjK ej cÖvq 1.5 †fvë| 

†Kv‡li myweav: †iwWI, UP© jvBU I mvB‡K‡ji evwZ BZ¨vw`‡Z GwU e¨eüZ nq| GB †Kvl mn‡RB enb †hvM¨| 

†Kv‡li Amyweav: †KvlwU e¨envi bv K‡i `xN© w`b N‡i ivL‡j Avcbv Avcwb bó n‡q hvq| ZvQvov GB †Kv‡li ’̄vbxq 
wµqv m¤ú~Y© †iva Kiv hvq bv| 

 

3.2.4 : W¨vwb‡qj †Kvl (Daniell cell) 

 1836 wLª÷v‡ã Rb W¨vwb‡qj GB †Kvl D™¢veb K‡ib| 

MVb: GB †Kv‡l GKwU Zvgvi cv‡Î Zz‡Zi ª̀eY (CuSO4) _v‡K (wPÎ: 3.10)| cv‡Îi Mv‡q Dc‡ii w`‡K ỳwU 
mw”Q ª̀ Zv‡K wKQy Zz‡Zi UzKiv ivLv nq| ª̀eYwU me mgq Zz‡Zi UzKiv¸‡jvi m¤ú‡k© _v‡K e‡j m¤ú„³ _v‡K| Zz‡Zi 
ª̀e‡Yi wfZi Avevi jNy mvjwdDwiK Gwm‡W  cÖvq c~Y© GKwU mw”P ª̀ cvÎ Av‡Q| GB Gwm‡Wi g‡a¨ cvi‡`i cÖ‡jc 

hy³ GKwU ` —̄vi (Zn) cvZ ev `Û AvswkKfv‡e Wzev‡bv _v‡K| ` —̄vi `ÛwU †Kv‡li FYvZ¥K cvÎ I Zvgvi cv‡Î 
abvZ¥K cvZ wn‡m‡e KvR K‡i| 
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wµqv: ` —̄v mvjwdDwiK Gwm‡W ª̀eYxq e‡j ` —̄vi abvZ¥K Avqb (Zn++) mvjwdDwiK Gwm‡W cÖ‡ek K‡i Ges ` —̄vi 
cvZ‡K FYvZ¥K Avq‡b AvwnZ K‡i| Avevi abvZ¥K ` —̄vi Avqb mvjwdDwiK GwmW ª̀e‡Yi FYvZ¥K mvj‡dU Avqb 

(SO
--
4 ) Gi mwnZ wgwjZ n‡q wRsK mvj‡dU (ZnSO4) MVb K‡i| abvZ¥K nvB‡Wªv‡Rb Avqb (H+) wRsK Avqb 

(Zn++)  Øviv weKwl©Z n‡q mw”Q ª̀ cv‡Îi ga¨ w`‡q m¤ú„³ Kcvi mvj‡dU ª̀e‡Y Av‡m Ges ª̀e‡Yi mvj‡dU Avqb 

(SO
-
4 )-Gi mv‡_ hy³ n‡q mvjwdDwiK GwmW Drcbœ K‡i Ges Zvgvi gy³ abvZ¥K Avqb (Cu++)-†K Zvgvi cv‡Îi 

w`‡K †V‡j †`q| GBfv‡e Cu++ Avqb cv‡Îi †`qv‡j PvR© cÖ`vb K‡i A_©vr †`qvj n‡Z B‡jKUªb msMÖn K‡i wb —̄
vwiZ Cu AYyiƒ‡c cv‡Îi †`qv‡ji Dc‡iB mwÂZ nq| d‡j Zvgvi cvÎ ab PvR© MÖ ’̄ nq| nvB‡Wªv‡Rb Zvgvi Mv‡q 
jvM‡Z cv‡i bv e‡j GB †Kv‡l †cvjvib _v‡K bv| GB †Kv‡li Zwor PvjK ej 1.08 †fvë| 

†Kv‡li ivmvqwbK cweZ©‡bi mgxKiY¸‡jv wbæiƒc: 

 Zn ⇔ Zn+++ 2e  

 H
2
 SO

4
  ⇔ 2Η+ + SO

– –

4
  

 Zn+++SO
– –
4   = ZnSO

4
  

 CuSO
4
  ⇔ Cu+++SO

– –
4   

 2H++SO
–
4  = H2

 SO
4
  

 Cu+++2e = Cu 

 

[e nj B‡jKUª‡bi m~PK] 

+


-


+
Cu Cu

Zn

H2SO4

CuSO4

 

wPÎ: 3.10 
 A_©vr †Kv‡li P~ovš— ivmvqwbK cwieZ©‡bi mgxKiYwU nj 

 Zn+CuSO
4
  = ZnSO

4
 +Cu 

†Kv‡li myweav: GB †Kvl ’̄vbxq wµqv I †cvjvib gy³| G †Kv‡li ZworPvjK ej AcwiewZ©Z _v‡K| GB †Kvl †h 
mKj †¶‡Î †ewk¶Y wKš—z Kg gv‡bi Zwor cÖev‡ni cÖ‡qvRb nq, †m mKj †¶‡Î e¨eüZ nq| 
 
Amyweav: GB †Kv‡li Af¨š—ixb †iva Lye †ekx| d‡j †Kvl n‡Z Kg gv‡bi Zwor cÖevn cvIqv hvq| Ae¨üZ Ae ’̄vq 
mw”Q ª̀ cv‡Îi wQ‡`ªi wfZi Ges ` —̄vi cv‡Zi Ici Zz‡Zi ª̀eY Rgv nq weavq e¨env‡ii ci †Kv‡li wewfbœ 
Ask¸‡jv Ly‡j ivL‡Z nq| †Kvl ˆZix Kivi cÖvq Aa©N›Uv c‡i GwU ¯̂vfvweK Zwor PvjK ej jvf K‡i| 
 

3.2.5: mxmv-GwmW mÂqK †Kvl (Lead-acid Storage cell): 

GB †Kv‡l GKwU cyi“ Kv‡Pi cv‡Î cvZjv mvjwdDwiK GwmW ª̀e‡Y A‡bK¸‡jv mxmvi cvZ mgvš—ivjfv‡e Wzev‡bv 
_v‡K (wPÎ: 3.11) cvZ¸‡jv ch©vq µ‡g ỳwU Zwor Øv‡ii mv‡_ hy³ _v‡K| Zwor Øvi ỳwU †Kv‡li evB‡ii c„‡ô ỳwU 
eÜbx ¯Œzi mv‡_ my „̀pfv‡e AvUKv‡bv| GB ¯Œz ỳwUB †Kv‡li ỳwU ZworØvi| mxmvi cvZ¸‡jv †QvU †QvU SuvSivi gZ 
Rvwjiƒ‡c ˆZwi Kiv n‡q _v‡K| GKmvwi cv‡Zi SvSiv ¸‡jv‡Z †iW‡jW (Pb

3
 O
4
 ) Ges Ab¨¸‡jv‡Z †jW 
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g‡bv·vBW (PbO) jvMvb _v‡K| †iW‡jWhy³ cvZ¸‡jv †h eÜbx ¯Œz-Gi mv‡_ hy³ Zv †Kv‡li abvZ¥K Ges Ab¨wU 
†Kv‡li FYvZ¥K ZworØvi| 

A G

L1

L2

   

wPÎ t 3.11 
 

wµqv : mxmvi cvZ mvjwdDwiK Gwm‡W Wzev‡bvi d‡j †iW‡jW I †jWg‡bv·vBW Gwm‡Wi mwnZ wµqv K‡i Dfq 
cv‡Z †jWmvj‡dU (PbSO

4
 ) Drcbœ K‡i| GB ivmvqwbK cwieZ©bwU wbæwjwLZ mgxKiY Abyhvqx n‡q _v‡K| 

abvZ¥K cv‡Z: Pb3 O4 +2H2 SO4  = PbO2 + 2PbSO4
 +2H

2
 O 

FYvZ¥K cv‡Z: PbO+H2 SO4  = PbSO4 +H2 O 

PvwR©s (Charging) t evB‡i †_‡K †KvlwUi g‡a¨ Zwor cÖevn Pvjv‡bv n‡j Gi g‡a¨ ivmvqwbK wewµqv N‡U Ges 
c‡i †KvlwU Zwor cÖevn cÖ`vb Ki‡Z cv‡i| G‡K PvwR©s ejv nq| Zwor cÖev‡ni d‡j †KvlwUi GwmW wgwkªZ cvwbi 
g‡a¨ Zwor we‡k−lY N‡U| Gi d‡j D™¢~Z abvZ¥K H+ Avqb¸‡jv FYvZ¥K ZworØv‡ii w`‡K I FYvZ¥K O- - 
Avqb¸‡jv abvZ¥K Zwor Øv‡ii w`‡K hvq| ỳwU Zwor Øv‡i wbæiƒc wewµqv N‡U| 

abvZ¥K cv‡Z: PbSO4+H2O+O– – = PbO2+H2SO4+2e
- 

FYvZ¥K cv‡Z: PbSO4+2H
+
  +2e- = Pb+H2SO4 

Dc‡iv³ wewµqvi d‡j abvZ¥K cvZwU PbO2 Ges FYvZ¥K cvZwU wQ ª̀hy³ mxmvq (Spongy lead) cwiYZ nq| 
GB wewµqvi d‡j Dfq cv‡ZB mvjwdDwiK GwmW Drcbœ nq e‡j PvwR©s Gi mgq †KvlwUi Gwm‡Wi ª̀e‡Yi 
Av‡cw¶K ¸i“Z¡ e„w× †c‡Z _v‡K| GwmW `ªe‡Yi Av‡cw¶K ¸i“Z¡ 1.28 n‡j eyS‡Z n‡e PvwR©s mgvß n‡q‡Q| PvwR©s 
mgvß n‡j †KvlwUi Zwor PvjK ej nq 2.2. †fvë Ges Avf¨š—ixb †iva cÖvq 0.025 n‡Z 0.01 In‡gi g‡a¨ _v‡K| 

wWmPvwR©s (Discharging): PvwR©s Kivi ci †KvlwU‡K †Kvb ewneZ©bx hy³ K‡i Zwor mieivn Ki‡j Gi mwÂZ 
kw³ n«vm †c‡Z _v‡K| G‡K †Kv‡li wWmPvwR©s e‡j| GB mgq H+ Avqb¸‡jv abvZ¥K cv‡Z Ges O– – Avqb¸‡jv 
FYvZ¥K cv‡Z hvq| GB ỳB Avq‡bi mv‡_ cv‡Z wbæwjwLZ wµqv nq: 

abcv‡Z: PbO2+2H++H2SO4 +2e– = PbSO4+2H2O  

FYvZ¥K cv‡Z: Pb+O– –+H2SO4 = PbSO4+H2O+2e- 

wWmPvwR©s-Gi mgq Dfq cv‡Z cvwb Drcbœ nq e‡j mvjwdDwiK Gwm‡Wi Av‡cw¶K ¸i“Z¡ n«vm †c‡Z _v‡K| 
Av‡cw¶K ¸i“Z¡ K‡g 1.18 n‡j G †Kvl †_‡K Avi Zwor cÖevn bv wb‡q G‡K Avevi PvwR©s G w`‡Z nq| PvwR©s bv 
Kiv‡j †KvlwU bó n‡q †h‡Z cv‡i| †KvlwUi Av‡cw¶K ¸i“Z¡ 1.20 †_‡K 1.28 Gi g‡a¨ _vK‡j eySv hv‡e †KvlwU 
Kvh©¶g| e¨env‡ii mgq †Kvl n‡Z wKQy cvwb ev�xf‚Z n‡q hvIqvi d‡j Gwm‡Wi Av‡cw¶K ¸i“Z¡ †e‡o hvq| ZvB 
cv‡Îi Mv‡q GKwU `vM Acid level †jLv _v‡K| Gwm‡Wi Zj H `v‡Mi wb‡P bvg‡j †Kv‡l wKQy cvwZZ cvwb 
(Distilled water) †X‡j Gwm‡Wi Zj‡K cybivq GB ch©š— G‡b Gwm‡Wi Av‡cw¶K ¸i“Z¡ wVK ivL‡Z nq| 

†Kv‡li myweav: †KvlwUi ivmvqwbK ª̀e¨ cwieZ©b bv K‡i ïay PvwR©s K‡i evievi G‡K e¨envi Kiv hvq| G †Kvl 
†_‡K GKB ev‡i A‡bK¶Y hver Zwor cÖevn cvIqv hvq| GB †Kv‡li Avf¨š—wiY †iva LyeB Kg e‡j D”P gv‡bi 
Zwor cÖevn cvIqv hvq| 
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Amyweav: †KvlwU fvix e‡j e¨env‡i Amyweav nq| Zv Qvov †KvlwU‡K mZK©Zvi mv‡_ e¨envi bv Ki‡j †Kv‡li 
Kvh©µg bó n‡q hvq| †KvlwUi Avf¨š—ixY †iva Lye Kg nIqvq †Kvb Kvi‡Y cvZ ỳ‡Uv mivmwi hy³ n‡q co‡j 
mxmvi cvZ¸‡jv †f‡½ bó n‡q †h‡Z cv‡i| 

3.2.6 : †gŠwjK †Kvl I †MŠY †Kv‡li g‡a¨ cv_©K¨: 

  †gŠwjK †Kvl  †MŠY †Kvl 

1| †gŠwjK †Kv‡l wewfbœ ivmvqwbK ª̀‡e¨i wewµqvi 
d‡j D™¢~Z ivmvqwbK kw³ Zwor kw³‡Z iƒcvš—
wiZ nq| 

1|   †MŠY †Kv‡l evB‡i †_‡K Zwor cÖevwnZ K‡i Zwor 
kw³‡K ivmvqwbK kw³‡Z iƒcvš—wiZ K‡i ivLv nq 
Ges c‡i H ivmvqwbK kw³‡K cybivq Zwor 
kw³‡Z iƒcvš—wiZ nq| 

2|  †gŠwjK †Kv‡li ivmvqwbK wewµqv AcÖZ¨vMvgx 2| †MŠY †Kv‡li ivmvqwbK wewµqv cÖZ¨vMvgx| 

3|  †gŠwjK †Kv‡li Dcv`vb¸‡jv wb:†kl n‡q †M‡j 
G‡K Avevi bZzb Dcv`vb w`‡q ˆZix Ki‡Z nq| 

3|  †MŠY †Kv‡l bZzb Dcv`vb bv w`‡q ïay PvwR©s K‡i 
cybivq G‡K Kvh©¶g Ki nq| 

4|  †gŠwjK †Kv‡li Avf¨š—ixY †iva Lye †ewk| ZvB 
GwU †ekx Zwor cÖevn w`‡Z cv‡i bv| 

4| †MŠY †Kv‡li Af¨š—ixY †iva Lye Kg e‡j GwU D”P 
gv‡bi Zwor cÖevn w`‡Z cv‡i| 

 

mvims‡¶c 

Zwor †Kvl: †h h‡š¿i mvnv‡h¨ ivmvqwbK kw³ n‡Z wbiew”Qbœfv‡e Zwor cÖevn cvIqv hvq Zv‡K Zwor †Kvl e‡j| 

†gŠwjK †Kvl ev cÖv_wgK †Kvl: †h Zwor †Kvl wbR Af¨š—i ’̄ wewfbœ e —̄zi ivmvqwbK kw³ n‡Z mivmwi Zwor kw³ 
Drcbœ K‡i Zwor cÖevn eRvq iv‡L Zv‡K †gŠwjK †Kvl ev cÖv_wgK †Kvl e‡j| 
†MŠY †Kvl ev mÂvqK †Kvl : †h †Kv‡l evB‡i †_‡K Zwor cÖevn cvwV‡q cÖ_gZ ivmvqwbK kw³iƒ‡c mwÂZ Kiv nq 
Ges cieZ©x‡Z GB ivmvqwbK kw³ cybivq Zwor kw³‡Z iƒcvš—i Kiv nq Zv‡K †MŠY  †Kvl e‡j| 
GK cÖevnx †Kvl: †h Zwor †Kv‡l GKwU gvÎ mwµq Zij c`v_© e¨envi Kiv nq Zv‡K GK cÖevnx †Kvl e‡j| †hgb- 
†jKj¨vÝ †Kvl, ï®‹ †Kvl BZ¨vw`| 

wØ-cÖevnx †Kvl : †h Zwor †Kv‡l ỳwU mwµq Zij c`v_© e¨envi Kiv nq Zv‡K wØcÖevnx †Kvl e‡j| †hgb-W¨vwb‡qj 
†Kvl, eyb‡mb †Kvl BZ¨vw`| 

 

cv‡VvËi g~j¨vqb: 2 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 

1| ï®‹ †Kvl GKwU- 
 (K) GK cÖevnx †Kvl 
 (L) wØ cÖevnx †Kvl 
 (M) mÂvqK †Kvl| 
 (N) Dc‡ii †KvbwUB bq| 
2| wb‡æi †KvbwU wØcÖevnx †Kvl- 
 (K) †jKj¨vÝ †Kvl (L) †fvëvi †Kvl 
 (M) W¨vwb‡qj †Kvl (N) ï®‹ †Kvl| 
3| Zvgvi cvÎ e¨envi Kiv nq- 
 (K) ï®‹ †Kv‡l (L) †jKj¨vÝ †Kv‡l 
 (M) W¨vwb‡qj †Kv‡l (N) GwmW mÂqK †Kv‡l 
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4| mxmv-GwmW mÂqK †Kv‡l PvwR©s Gi mgq Gwm‡Wi ª̀e‡Yi Av‡cw¶K ¸i“Z¡- 
 (K) K‡g (L) ev‡o 
 (M) w ’̄i _v‡K (N) K‡g-ev‡o| 
 
msw¶ß-DËi cÖkœ: 
1| Zwor †Kvl Kv‡K e‡j? 
2| †MŠY †Kvl Kv‡K e‡j? 
3| †jKj¨vÝ †Kvl wK wK Kv‡R e¨eüZ nq| 
4| wb‡æi Zwor †Kvl¸‡jvi †KvbwU wK ai‡bi †Kvl? 
 (K) ï®‹ †Kvl  
 (L) †jKj¨vÝ †Kvl  
 (M) W¨vwb‡qj †Kvl 
5| PvwR©s wK? 
6| wWmPvwR©s Kv‡K e‡j? 
7| †gŠwjK †Kvl I †MŠY †Kv‡li g‡a¨ cv_©K¨ †`Lvb| 
8| †jKj¨vÝ †Kv‡l wKfv‡e †cvjvib ~̀i Kiv nq? 
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 3 cvV 
 

Zwor cÖev‡ni ivmvqwbK wµqv 

(Chemical effects of electic current) 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  Zwor we‡k−lY, Zwor we‡k−l¨, ZworØvi, †fvëvwgUvi, Avqb BZ¨vw`i msÁv ej‡Z 
cvi‡eb| 

  Zwor we‡k−lY m¤ú‡K© Avi‡nwbqvm-Gi ZË¡ eY©bv Ki‡Z cvi‡eb| 
  Zwor we‡k−lY m¤úK©xq d¨viv‡Wi m~Î eY©bv, e¨vL¨v I cÖgvY Ki‡Z cvi‡eb| 
  †fvëvwgUv‡ii KwZcq e¨envi Rvb‡Z cvi‡eb| 
  †fvëvwgUv‡ii mvnv‡h¨ wKfv‡e ZworcÖevn gvÎv (I) I Zwor ivmvqwbK Zzj¨vsK (z) wbY©q 

Kiv hvq Zv Rvb‡Z cvi‡eb|| 
  Zwor ivmvqwbK Zzj¨vsK I ivmvqwbK Zzj¨vs‡Ki g‡a¨ m¤úK© ej‡Z cvi‡eb|   

 

3.3.1: KwZcq cÖ‡qvRbxq msÁv (Some important definition) 

(K) Zwor we‡k−lY (Electrolysis): †Kvb ª̀e‡Yi ga¨ w`‡q Zwor cÖev‡ni d‡j hw` ª̀e‡Yi ª̀ewU abvZ¥K I 
FYvZ¥K Avq‡b wewk−ó n‡q hvq Zvn‡j GB ivmvqwbK wewµqv‡K Zwor we‡k−lY e‡j| †hgbÑ Kcvi mvj‡dU 
(CuSO4) ª̀e‡Yi ga¨ w`‡q Zwor cÖevwnZ n‡j ª̀eYwU Cu++ I SO4-- Avq‡b we‡qvwRZ nq| Gfv‡e 
we‡qvwRZ nIqv‡K CuSO4 Gi Zwor we‡k−lY e‡j| 

(L) Zwor we‡k−l¨ (Electrolyte) : †Kvb ª̀e‡Yi †h ª̀ewU‡K Zwor cÖev‡ni Øviv abvZ¥K I FYvZ¥K Avq‡b wewk−ó 
Kiv nq Zv‡K Zwor we‡k−l¨ ejv nq| †hgb- Kcvi mvj‡dU ª̀eY, wmjfvi bvB‡UªU ª̀eY, GwmW wgkv‡bv cvwb 
BZ¨vw` fv‡jv Zwor we‡k−l¨| wKš—z wPwbi ª̀eY, ˆZj, cvi` BZ¨vw` Zwor we‡k−l¨ bq| 

(M) †fvëvwgUvi(Voltameter) : †h cv‡Î Zwor we‡k−l¨‡K we‡k−lY Kiv nq Zv‡K †fvëvwgUvi ev Zwor we‡k−lK 
†Kvl (Electrolytic cell) ejv nq| Zwor we‡k−‡l¨i bvgvbymv‡i †fvëvwgUv‡ii bvg nq| †hgbÑ †h 
†fvëvwgUv‡i CuSO4 ª̀e‡Yi we‡k−lY Kiv nq Zv‡K Kcvi ev Zvgv †fvëvwgUvi e‡j| 

(N) ZworØvi (Electrodes): †fvëvwgUv‡i iw¶Z †h `ywU `‡Ûi mvnv‡h¨ Zwor we‡k−‡l¨i ga¨ w`‡q Zwor Pvjbv 
Kiv nq Zv‡`i‡K Zwor Øvi e‡j| ZworØvi ỳ ai‡bi t (1) abvZ¥K ZworØvi (Positive electrodes) ev 
A¨v‡bvW (Anode) Ges (2) FYvZ¥K ZworØvi (Negative electrodes) ev K¨v‡_vW (Cathode)| 
†fvëvwgUv‡ii †h Zwor Øvi w`‡q we ỳ¨r Zwor we‡k−‡l¨i g‡a¨ cÖ‡ek K‡i Zv‡K A¨v‡bvW Ges †h Zwor Øvi 
w`‡q we ỳ¨r Zwor we‡k−l¨ Z¨vM K‡i Zv‡K K¨v‡_vW e‡j| 

(O) Avqb (Ion): ¯̂vfvweK Ae ’̄vq cigvYy ev AYy¸‡jv Zwor wbi‡c¶ _v‡K| wKš—z †Kvb cigvYy ev AYy‡Z hw` 
¯̂vfvweK B‡jKUªb A‡c¶v †ewk ev Kg B‡jKUªb _v‡K ZLb G‡`i‡K Avqb ejv nq| hw` B‡jKUª‡bi msL¨v 
¯̂vfvweK A‡c¶v †ekx _v‡K Zvn‡j G‡K FYvZ¥K Avqb Ges B‡jKUª‡bi msL¨v ¯̂vfvweK A‡c¶v Kg _v‡K 
Zvn‡j G‡K abvZ¥K Avqb ejv nq| 

 †fvëwgUv‡ii A¨v‡bv‡Wi w`‡K Zwor we‡k−‡l¨i †h mg —̄ Avqb hvq Zv‡`i‡K A¨vbvqb (Anion) Ges 
K¨v‡_v‡Wi w`‡K †h mg —̄ Avqb hvq Zv‡`i‡K K¨vUvqb (Cation) e‡j| myZivs A¨vbvqb FY PvR©hy³ Ges 
K¨vUvqb ab PvR©hy³| 

(P) ivmvqwbK Zzj¨vsK (Chemical equivalent): †Kvb †gŠ‡ji hZ fvM fi 1 fvM f‡ii nvB‡Wªv‡Rb ev 8 fvM 
f‡ii Aw·‡Rb ev 35.5 fvM f‡ii †K¬vwi‡bi mv‡_ hy³ n‡Z cv‡i ev †Kvb †hŠM †_‡K AcmviY Ki‡Z cv‡i, 
ZZfvM fi‡K H †gŠ‡ji ivmvqwbK Zzj¨vsK e‡j| 

 ivmvqwbK Zzj¨vs‡Ki weKZ¥ msÁv: 

 †Kvb †gŠ‡ji cvigvYweK fi I †hvR¨Zvi AbycvZB nj cÖ`Ë †gŠ‡ji ivmvqwbK Zzj¨vsK| 
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 A_©vr ivmvqwbK Zzj¨vsK = 
cvigvYweK fi

†hvR¨Zv   

3.3.2: Zwor we‡k−lY m¤ú‡K© Avi‡n‡bwqvm-Gi ZË¡  (Arhenius's theory of electrolysis): 

(K) mKj GwmW, ¶vi ev jeY RvZxq c`v_©‡K cvwb‡Z ª̀exf‚Z Ki‡j G‡`i AYy¸‡jv †f‡½ mgcwigvY abvZ¥K I 
FYvZ¥K Avq‡b wef³ nq| 

(L) Avqb¸‡jv Zwor we‡k−‡l¨i g‡a¨ wew¶ßfv‡e Ny‡i †eovq| ZworMÖ ’̄ Ae ’̄vq Avqb¸‡jvi ivmvqwbK ag© cÖKvk 
cvq bv| wbi‡c¶ Ae ’̄vq G‡`i ivmvqwbK ag© cÖKvk cvq| 

(M) AYy¸‡jv abvZ¥K I FYvZ¥K As‡k wef³ n‡jI abvZ¥K Avqb¸‡jvi †gvU abvZ¥K Avavb I FYvZ¥K 
Avqb¸‡jvi †gvU FYvZ¥K Avavb mgvb e‡j ª̀eYwU mvgwMÖKfv‡e wbi‡c¶ _v‡K| wKš—z Zwor we‡k−‡l¨ 
wbgw¾Z Zwor Øvi ỳwU hLb evB‡ii †Kvb Dr‡mi mv‡_ hy³ K‡i wefe cv_©K¨ m„wó Kiv nq, ZLb abvZ¥K 
Avqb¸‡jv FY Zwor Øvi A_©vr K¨v‡_v‡Wi w`‡K Ges FYvZ¥K Avqb¸‡jv ab Zwor Øvi A_©vr A¨v‡bv‡Wi 
w`‡K AvK…ó nq| abvZ¥K Avqb¸‡jv K¨v‡_vW n‡Z FYvZ¥K Avavb MÖnY K‡i Ges FYvZ¥K Avqb¸‡jv 
A¨v‡bv‡W AwZwi³ FYvZ¥K Avavb cÖ`vb K‡i Zwor wbi‡c¶ n‡q c‡o| wbi‡c¶ cigvYy ev AYy¸‡jv cybivq 
ivmvqwbK wewµqvq Ask †bqvi †hvM¨ e‡j we‡ewPZ nq| 

3.3.3: Avi‡nwbqvm-Gi Z‡Ë¡i wfwË‡Z Kcvi mvj‡dU `ªe‡Yi Zwor we‡k−l‡Yi e¨vLv: 

GKwU KvP cv‡Î wKQy Zz‡Z (CuSO4) I cvwb †bqv nq (wPÎ: 3.12)| CuSO4 cvwb‡Z ª̀exf‚Z n‡q Cu++ I SO 
– –

4   Avq‡b wef³ nq| Gevi ª̀e‡Yi g‡a¨ ỳwU Zvgvi cvZ Wzwe‡q cvZ ỳwU‡K GKwU e¨vUvixi ỳ'cÖv‡š— hy³ K‡i wefe 
cv_©K¨ m„wó Kiv nq| e¨vUvixi ab‡gi“i mv‡_ mshy³ cvZ‡K A¨v‡bvW Ges FY †gi“i mv‡_ mshy³ cvZ‡K K¨v‡_vW 

e‡j| wefe cv_©K¨ m„wói d‡j Cu++ Avqb¸‡jv K¨v‡_v‡Wi w`‡K Ges SO
– –
4   Avqb¸‡jv A¨v‡bv‡Wi w`‡K AvK…ó 

nq| Cu++ Avqb¸‡jv K¨v‡_v‡W wM‡q K¨v‡_vW †_‡K ỳwU B‡jKUªb MÖnY K‡i Ges wbi‡c¶ Cu AYy‡Z cwiYZ n‡q 

K¨v‡_v‡W Rgv nq| Ab¨w`‡K SO
– –
4   Avqb Gi FY PvR© ỳwU A¨v‡bv‡W eR©‡bi ci A¨v‡bvW cv‡Zi Cu AYyi mv‡_ 

wewµqv K‡i CuSO4 AYy ˆZix K‡i Ges H AYy ª̀e‡Y ª̀exf‚Z nq| 

d‡j ª̀e‡Yi NbZ¡ wVK _v‡K| Zvn‡j †`Lv hv‡”Q †h, A¨v‡bvW †_‡K Zvgv K¨v‡_v‡W wM‡q Rgv nq| 

G‡Z A¨v‡bv‡Wi fi K‡g wKš—z K¨v‡_v‡Wi fi e„w× cvq| wKš—z ª̀e‡Yi Nb‡Z¡i cwieZ©b nq bv| GLv‡b Cu++ †K 

K¨vUvqb Ges SO4
--  

 †K A¨vbvqb ejv nq| 

( )
-+

BK

I

Rh

CA+ -

-

--

-SO4

SO4

Cu++

Cu++

Cu Cu

> >

 
 

wPÎ: 3.12 
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cv‡Îi A_©vr †fvëv wgUv‡ii g‡a¨ ivmvqwbK cwieZ©b¸‡jv wbæiƒc: 

 CuSO4 ∅ Cu++ + SO
--
4  

 Cu
++

  + 2e = Cu 

 SO
--
4  – 2e = SO4

  

 Cu + SO4 ∅ CuSO4 

hw` Zwor Øvi ỳwU Zvgvi cwie‡Z© Ab¨ †Kvb wbw®Œq avZe c`v‡_©i ˆZix nq Zvn‡j K¨v‡_v‡W wVKB Zvgvi AYy Rgv 
n‡e wKš—z SO4 Avqb cvwbi H2 Abyi mv‡_ ivmvqwbK wewµqv K‡i H2SO4 I O2 M¨vm Drcbœ Ki‡e| †m †¶‡Î 
ª̀e‡Yi NbZ¡ Kg‡e A_©vr CuSO4 Gi cwigvY Kg‡Z Kg‡Z ª̀e‡Y mg —̄ Kcvi mvj‡dU wb:†kl n‡q hvq| d‡j 
ª̀eYwU eY©nxb mvjwdDwiK GwmW `ªe‡Y cwiYZ nq| 

 
3.3.4: Zwor we‡k−l‡Yi †¶‡Î d¨viv‡Wi m~Î (Farady's Laws of electrolysis): 
1833 wLª÷v‡ã weL¨vZ weÁvbx gvB‡Kj d¨viv‡W A‡bK cix¶v wbix¶vi ci Zwor we‡k−l‡Yi †¶‡Î ỳwU m~Î cÖ`vb 
K‡ib| m~Î ỳwU d¨viv‡Wi Zwor we‡k−l‡Yi m~Î bv‡g cwiwPZ| m~Î ỳwU wb‡æ wee„Z nj: 

cÖ_g m~Î: Zwor we‡k−‡l¨i ga¨ w`‡q Zwor cÖevwnZ n‡j †h †Kvb Zwor Øv‡i mwÂZ c`v‡_©i fi Zwor we‡k−‡l¨i ga¨ 
w`‡q cÖevwnZ Avav‡bi cwigv‡Yi mgvbycvwZK| 

wØZxq m~Î: mgcwigvY Avavb wewfbœ Zwor we‡k−‡l¨i ga¨ w`‡q cÖevwnZ n‡j †h †Kvb Zwor Øv‡i mwÂZ c`v‡_©i fi 
G‡`i wbR wbR ivmvqwbK Zzj¨vs‡Ki mgvbycvwZK| 

e¨vL¨v: 

cÖ_g m~‡Îi e¨vL¨v: aiv hvK, †Kvb GKwU Zwor we‡k−‡l¨i ga¨ w`‡q t †m‡K‡Û Q cwigvY Avavb cÖevwnZ n‡q 
†fvëvwgUv‡ii †h †Kvb Zwor Øv‡i W cwigvY c`v_© mwÂZ K‡i| AZGe, d¨viv‡Wi cÖ_g m~Îvbymv‡i, 

 W ∝ Q 

ev, W=ZQ .............................. (1) 

GLv‡b Z GKwU mgvbycvwZK aª“eK| G‡K Zwor ivmvqwbK Zzj¨vsK (Electro Chemical Equivalent ev ms‡¶‡c 
E.C.E) e‡j| Gi gvb Zwor we‡k−‡l¨i Ici wbf©i K‡i| 

Avevi, hw` t †m‡K‡Û I A¨vw¤úqvi Zwor cÖevwnZ nq Zvn‡j, 

 I = 
Q
t
  

ev, Q=It  

ev, W = ZIt .............. (2) 

hLb Q = 1 Kzj¤^ nq ZLb (1) bs mgxKiY n‡Z cvB, W = Z 

A_©vr †Kvb Zwor we‡k−‡l¨i ga¨ w`‡q 1 Kzj¤^ (1 coul) Avavb cÖevwnZ n‡j †h †Kvb Zwor Øv‡i †h cwigvY c`v_© 
Rgv nq ev Zwor we‡k−‡l¨i †h cwigvY c`v_© gy³ nq Zv‡K H c`v‡_©i Zwor ivmvqwbK Zzj¨vsK e‡j| 

Avevi, I = 1 A¨vw¤úqvi Ges  t = 1  †m‡KÛ nq, 

 W = Z  nq, 
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A_©vr †Kvb Zwor we‡k−‡l¨i ga¨ w`‡q GK †m‡K‡Û GK A¨vw¤úqvi Zwor cÖevwnZ n‡j †h †Kvb Zwor Øv‡i †h 
cwigvY c`v_© Rgv nq ev Zwor we‡k−‡l¨i †h cwigvY c`v_© gy³ nq Zv‡K H c`v‡_©i Zwor ivmvqwbK Zzj¨vsK e‡j| 

Gm AvB  c×wZ‡Z Gi GKK †KwR/Kzj¤^ (KgC-1) 

iƒcvi Zwor ivmvqwbK Zzj¨vsK 1.118×10-6  kgC-1  ej‡Z eySvq iƒcvi †Kvb †hŠ‡Mi ª̀e‡Yi g‡a¨ 1 Kzj¤^ Avavb 

cÖevwnZ Ki‡j †h †Kvb Zwor Øv‡i 1.118×10-6  kg iƒcv Rgv n‡e| 

wØZxq m~‡Îi e¨vL¨v:  

aiv hvK, †Kvb †gŠ‡ji ivmvqwbK Zzj¨vsK = m 

AZGe, d¨viv‡Wi wØZxq m~Îvbymv‡i, 

W ∝ m hLb Q  aª“e 
Avevi, g‡b Kwi, wZbwU †gŠ‡ji ivmvqwbK Zzj¨vsK h_vµ‡g m

1
 , m2  I m3 | hw` Q cwigvY Avavb H wZbwU 

Zwor we‡k−‡l¨i ga¨ w`‡q cÖevwnZ n‡q H †gŠ‡ji h_vµ‡g W
1
 , W2  I W3  cwigvY mwÂZ K‡i, Z‡e wØZxq 

m~Îvbymv‡i, 

 
W1
m1

  = 
W2
m2

  = 
W3
m3

  

ev. W1 : W2 : W3  = m1 : m2 : m3  

 

3.3.5: Zwor ivmvqwbK Zzj¨vsK I ivmvqwbK Zzj¨vs‡Ki g‡a¨ m¤úK© 
 (Relation between electro chemical equivalent and Chemical equivalent) :  

aiv hvK, A I B ỳwU †gŠwjK c`v_©| 

G‡`i Zwor ivmvqwbK Zzj¨vsK  h_vµ‡g ZA  I  ZB  Ges ivmvqwbK Zzj¨vsK h_vµ‡g mA  I mB |  A I B 

†gŠ‡ji ỳwU Zwor we‡k−‡l¨i ga¨ w`‡q Q cwigvY Avavb cÖevwnZ Kivq hw` Zwor Øv‡i gy³ c`v‡_©i fi h_vµ‡g 
WA  I WB  nq, Zvn‡j d¨viv‡Wi cÖ_g m~Îvbymv‡i, 

 WA  = ZA Q 

Ges WB  = ZB Q 

∴ 
WA
WB

  = 
ZA
ZB

  ........................ (1) 

Avevi, wØZxq m~Îvbymv‡i, 

  
WA
WB

  = 
mA
mB

  ........................ (2) 

mgxKiY (1) I (2) n‡Z cvB, 

 
zA
zB

   = 
mA
mB

   .........................(3) 

∴ Z ∝ m 

A_©vr †Kvb †gŠ‡ji Zwor ivmvqwbK Zzj¨vsK Gi ivmvqwbK Zzj¨vs‡Ki mgvbycvwZK| 
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Avevi, (3) mgxKiY n‡Z cvB, 

 ZA  =
mA
mB

  × ZB  

B †gŠjwU nvB‡Wªv‡Rb n‡j, mB  = 1 n‡e| 

∴ ZA  = mA ×ZH  

GLv‡b ZH  nj nvB‡Wªv‡R‡bi Zwor ivmvqwbK Zzj¨vsK| A_©vr †Kvb †gŠ‡ji Zwor ivmvqwbK Zzj¨vsK = H †gŠ‡ji 

ivmvqwbK Zzj¨vsK × nvB‡Wªv‡R‡bi Zwor ivmvqwbK Zzj¨vsK| 

 
3.3.6: d¨viv‡Wi m~‡Îi cix¶vg~jK cÖgvY  (Experimental verification of Faraday's law): 

 1g m~Î t d¨viv‡Wi 1g m~Îvbymv‡i, 

 W ∝ Q  

ev,  W = aª“eK × Q  

ev,  
W
Q  = aªeK  

GLv‡b, W = mwÂZ c`v‡_©i fi 

 Q =  cÖevwnZ Avav‡bi cwigvY| 
aiv hvK, †Kvb Zwor we‡k−‡l¨i ga¨w`‡q Q1 , Q2  I Q3  Avavb cÖevwnZ nIqvi d‡j mwÂZ c`v‡_©i fi nq 

h_vµ‡g W1 , W2 , W3 | 

AZGe, 

 
W1
Q1

  = 
W2
Q2

  = 
W3
Q3

  = aªeK 

ev, 
W1
I1t1

  = 
W2
I2t2

 = 
W3
I3t3

 = aªeK    [ ... I = 
Q
t
]  

 

cix¶v : 

Zzu‡Zi ª̀eYmn GKwU Zvgvi †fvëvwgUvi †bqv nj| Gi K¨v‡_vW cvZ‡K Zz‡j wkwil KvMR w`‡q fvjfv‡e N‡l 
cwi®‹vi cvwb w`‡q ay‡q ïwK‡q wbw³i mvnv‡h¨ Lye m~²fv‡e fi †bqv nq| Gevi cvZwU‡K †fvëvwgUv‡ii g‡a¨ 
h_v ’̄v‡b †i‡L c−vM Pvwe (K), wiI÷¨vU (Rh), e¨vUvix (B) Ges A¨vwgUvi (A)-‡K †kªYx‡Z A¨v‡bv‡Wi mv‡_ hy³ 
K‡i GKwU eZ©bx MVb Kiv nq (wPÎ: 3.13)| c−vM Pvwe eÜ K‡i t

1
  mgq a‡i I1  cwigvY Zwor cÖevn eZ©bx‡Z 

cvVv‡bv nq| Gici Zwor cÖevn eÜ K‡i K¨v‡_vW cvZwU‡K Zz‡j cwi®‹vi cvwb‡Z ay‡q I ïwK‡q wbw³i mvnv‡h¨ Lye 
m~²fv‡e Gi fi †bqv nq| GB fi †_‡K cÖ_g fi we‡qvM K‡i K¨v‡_v‡W mwÂZ Zvgvi fi wbY©q Kiv nq| aiv 
hvK, GB fi = W

1
  kg. 

GKB wbq‡g t2 , t3  mg‡q h_vµ‡g I2  I I3  cÖevngvÎv Pvwj‡q c~‡e©i g‡Zv mwÂZ Zvgvi cwigvY wbY©q Kiv nq| 

aiv hvK, GB fi h_vµ‡g W2  I W3  kg| 
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cwi¶vjä djvdj †_‡K cvIqv hvq, 

 
W1

I1t1
  = 

W2

I2t2
  = 

W3

I3t3
   

ev,  
W
It   = aª“eK 

ev,  W = aª“eK × It 

ev,  W ∝ It 

ev,  W ∝ Q 
A_©vr Zwor Øv‡i mwÂZ c`v‡_©i fi cÖevwnZ Avav‡bi 
cwigv‡Yi mgvbycvwZK| GwUB d¨viv‡Wi cÖ_g m~Î| 

∏

> +

+

+

-

-

-
A

B

( )
K

Rh

CuSO4

TÅJYkJ©


 
wPÎ: 3.13 

wØZxq m~‡Îi cÖgvY:  
ZË¡: d¨viv‡Wi wØZxq m~Îvbymv‡i, 

 W ∝ m 
GLv‡b, W = mwÂZ c`v‡_©i fi 
 m = †gŠ‡ji ivmvqwbK Zzj¨vsK| 
aiv hvK, mgcwigvY ZworcÖevn wbw ©̀ó mgq a‡i wZbwU wfbœ Zwor we‡k−‡l¨i ga¨ w`‡q cÖevwnZ Kivq cÖ‡Z¨K †¶‡Î 
K¨v‡_v‡W mwÂZ c`v‡_©i fi h_vµ‡g W1, W2 I W3| hw` wZbwU †gŠ‡ji ivmvqwbK Zzj¨vsK h_vµ‡g m1, m2 I 
m3 nq Zvn‡j, 

 
W1

m1
  = 

W2

m2
  = 

W3

m3
  = aª“eK 

ev,  
W
m   = aª“eK 

ev,  W ∝ m 
cix¶v: GKwU Zvgv, GKwU iƒcv I GKwU cvwbi †fvëvwgUvi‡K cvkvcvwk †i‡L e¨vUvix (B), wiI÷¨vU (Rh) I c−vM 
Pvwe (K) -Gi mv‡_ †kªYx‡Z hy³ K‡i GKwU eZ©bx MVb Kiv nq (wPÎ: 3.14)| eZ©bx c~Y© Kivi c~‡e© Zvgv I iƒcvi 
†fvëvwgUv‡ii K¨v‡_vW cvZ ỳwU‡K Zz‡j fvjfv‡e ay‡q ïwK‡q wbw³i mvnv‡h¨ cÖv_wgK fi wbY©q Kiv nq| Gevi 
K¨v‡_vW cvZ ỳwU‡K h_v ’̄v‡b ’̄vcb Kiv nq| NbwgUv‡i `vM KvUv GKwU KvP bj‡K cvwbc~Y© K‡i cvwb 
†fvëvwgUv‡ii FbvZ¥K Zwor Øv‡ii (K¨v‡_v‡Wi) Ici Dëvfv‡e ’̄vcb Kiv nq hv‡Z cvZwU KvPb‡ji g‡a¨ _v‡K| 

< <

Cu

< <

Ag

< <

Pt

>

> > >

>

>

>

>

( )
- +

CuSO4 AgNO3 H2SO4

Rh

H2

B

K

 

wPÎ: 3.14 
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Gevi Pvwe eÜ K‡i GKwU wbw ©̀ó mgq a‡i †fvëvwgUvi¸‡jvi g‡a¨ Zwor cÖevn Pvjbv Kiv nq| †fvëvwgUvi¸‡jv 
†kªYxe×fv‡e mshy³ e‡j G‡`i ga¨ w`‡q mgvb gvÎvi Zwor cÖevwnZ n‡e| 

cwi‡k‡l wewfbœ K¨v‡_v‡W mwÂZ Zvgv, iƒcv I nvB‡Wªv‡R‡bi fi wbY©q Kiv nq| aiv hvK G‡`i fi h_vµ‡g W1, 

W2 I W3 kg| hw` †gŠj¸‡jvi ivmvqwbK Zzj¨vsK h_vµ‡g m
1
 , m

2 
  I m

3
  nq Z‡e cix¶vjä djvdj n‡Z 

†`Lv hvq †h, 

 
W1
m1

  = 
W2
m2

  = 
W3
m3

  = aª“eK 

ev,  
W
m   = aª“eK 

ev,  W= aª“eK × m 

ev,  W ∝ m 

AZGe d¨viv‡Wi wØZxq m~ÎwU cÖgvwYZ nj| 

†fvëvwgUv‡ii e¨envi: 

(1) †fvëv wgUv‡ii mvnv‡h¨ Zwor ivmvqwbK Zzj¨vsK (Z) wbY©q t 

ZË¡: †Kvb Zwor we‡k−‡l¨i ga¨w`‡q t †m‡K‡Û I A¨vw¤úqvi Zwor cÖevwnZ Ki‡j hw` K¨v‡_v‡W W cwigvY c`v_© 
Rgv nq Ges H †gŠ‡ji Zwor ivmvqwbK mgZzj Z nq, 

Zvn‡j d¨viv‡Wi cÖ_g m~Îvbymv‡i, 

 W = ZIt 

ev, Z = 
W
It
  

AZGe, W, I  Ges t-Gi cix¶vjä gvb n‡Z Z- Gi gvb †ei Kiv hvq| 

cix¶v: Zzu‡Zi ª̀eYmn GKwU Zvgvi †fvëvwgUvi †bqv nq| †fvëvwgUv‡ii K¨v‡_vW cvZwU‡K Zz‡j fvj K‡i ay‡q 
cwi®‹vi K‡i Ges ïwK‡q wbw³i mvnv‡h¨ Gi fi wbY©q Kiv nq| Gevi cvZwU‡K †fvëvwgUv‡ii h_v ’̄v‡b †i‡L c−vM 
Pvwe (K), wiI÷¨vU (Rh), e¨vUvix (B) Ges A¨vwgUvi (A)-†K †kªYx‡Z A¨v‡bv‡Wi mv‡_ hy³ K‡i GKwU eZ©bx MVb 
Kiv nq (wPÎ 3.13)| Gevi Pvwe (K) eÜ K‡i wbw ©̀ó mgq a‡i Zwor Pvjbv Kiv nq| _vgv Nwo n‡Z mgq Ges 
A¨vwgUvi n‡Z cÖevngvÎvi cvV †bqv nq| Zvici Zwor cÖevn eÜ K‡i K¨v‡_vW cvZwU‡K †ei K‡i wb‡q ay‡q, ïwK‡q 
wbw³i mvnv‡h¨ fi wbY©q Kiv nq| GB fi †_‡K cÖv_wgK fi we‡qvM w`‡q mwÂZ c`v‡_©i fi wbY©q Kiv nq| 

wnmve: cix¶v n‡Z cÖvß W, I, t Gi gvb Z=
W
It   mgxKi‡Y ewm‡q Z wbY©q Kiv hvq| 

 

(2) †fvëvwgUv‡ii mvnv‡h¨ Zwor cÖevngvÎv (I) wbY©q: 

†Kvb Zwor we‡k−‡l¨i ga¨ w`‡q t †m‡KÛ a‡i I A¨vw¤úqvi Zwor cÖevwnZ Ki‡j hw` K¨v‡_v‡W W †KwR cwigvY 
c`v_© Rgv nq Ges H †gŠ‡ji Zwor ivmvqwbK Zzj¨vsK Z n‡j, d¨viv‡Wi cÖ_g m~Îvbymv‡i, 

 W =ZIt 

ev I = 
W
Zt  

AZGe, W, Z Ges t Gi cix¶vjä gvb n‡Z I †ei Kiv hvq| 
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( )
-+

BK Rh

CA+ -

--

--SO4

SO4

Cu++

Cu++

Cu Cu

> >

+

+

+

+

-�
-

-�
-

V

II

 
wPÎ: 3.15 

 

cix¶v: Zz‡Zi ª̀eYmn GKwU Zvgvi †fvëvwgUvi †bqv nj| †fvëvwgUv‡ii K¨v‡_vW cvZwU‡K Zz‡j fvj K‡i ay‡q, 
cwi¯‹vi K‡i Ges ïwK‡q wbw³i mvnv‡h¨ fi wbY©q Kiv nq| Gevi cvZwU‡K †fvëvwgUv‡ii h_v ’̄v‡b †i‡L c−vM Pvwe 
(K), wiI÷¨vU (Rh) Ges e¨vUvix (B)-†K †kªYx‡Z A¨v‡bv‡Wi mvn‡h¨ hy³ K‡i GKwU eZ©bx MVb Kiv nq (wPÎ: 
3.15)| Gevi Pvwe (K) eÜ K‡i wbw ©̀ó mgq a‡i Zwor Pvjbv Kiv nq| _vgvNwo n‡Z mgq †bqv nq| Zvici Zwor 
cÖevn eÜ K‡i K¨v‡_vW cvZwU‡K †ei K‡i wb‡q ay‡q ïwK‡q wbw³i mvnv‡h¨ fi wbY©q Kiv nq| GB fi †_‡K 
cÖv_wgK fi we‡qvM w`‡q mwÂZ c`v‡_©i fi wbY©q Kiv nq| 

wnmve: cix¶v n‡Z cÖvß W, t  Ges Zwor ivmvqwbK Zzj¨vsK ZvwjKv n‡Z Z-Gi  gvb wb‡q I=
W
Zt
  mgxKi‡Y ewm‡q 

I wbY©q Kiv hvq| 
 

3.3.8: Zwor we‡k−l‡Yi e¨envwiK cÖ‡qvM (Practical application of electrolysis) : 

Zwor we‡k−l‡Yi bvbvwea e¨envwiK cÖ‡qvM Av‡Q| 
wb‡P G‡`i K‡qKwU m¤ú‡K© Av‡jvPbv Kiv nj| 
 
1| Zwor cÖ‡jcb (Electroplating): 
Zwor we‡k−lY cÖwµqvq Kg `v‡gi avZzi †jvnv, Zvgv, wUb BZ¨vw`i Dci †ewk `v‡gi avZzi (†mvbv, iƒcv, wb‡Kj 
BZ¨vw`) cÖ‡jc †`qv‡K Zwor cÖ‡jcb e‡j| †h e —̄z‡Z cÖ‡jc w`‡Z n‡e Zv‡K K¨v‡_vWiƒ‡c Ges hvi cÖ‡jc w`‡Z 
n‡e Zv‡K A¨v‡bvW wnmv‡e e¨envi Kiv nq (wPÎ: 3.16)| †h avZzi cÖ‡jc w`‡Z n‡e †fvëvwgUv‡i Zvi Dchy³ †Kvb 
ª̀e‡Yi jeY †bqv nq| cÖ‡jc †`qvi c~‡e© e —̄zwU‡K fvjfv‡e cwi®‹vi K‡i wb‡Z nq| †fvëvwgUv‡ii g‡a¨ Dchy³ 

cwigv‡Y Zwor cÖevn Pvjbv Ki‡j K¨v‡_vW wn‡m‡e e —̄zwUi Ici avZzi cÖ‡jc c‡o| 

 

( )
>

>

>

>

>

>

>

>

-

+
A K

Rh

AgNO3

TJPYr kJ©

 ßuJyJr YJoY (TqJPgJc)

„kJr

IqJPjJc

kJf

- +

 

wPÎ: 3.16 
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2| Zwor gy`ªY (Electrotyping): 

Zwor we‡k−lY c×wZ‡Z A¶i, g‡Wj, e−K BZ¨vw` cÖ —̄zZ Kievi cÖYvjx‡K Zwor gy`ªY e‡j| cÖ_‡g e —̄zwU‡K †gvg, 
c−vw÷K A_ev c−v÷vi Ae c¨vwi‡mi Ici †Rv‡i †P‡c GKwU Qvc †bqv nq| QvcwUi Ici MÖvdvB‡Ui u̧ov Qwo‡q 
G‡K Zwor cwievnx Kiv nq| Zvici G‡K GKwU Zzu‡Zi ª̀eY c~Y© †fvëvwgUv‡i K¨v‡_vW wn‡m‡e e¨envi Kiv nq| 
GKwU Zvgvi cvZ‡K A¨v‡bvW wn‡m‡e †bqv nq| Zzu‡Zi ª̀e‡Yi ga¨ w`‡q wKQy mgq a‡i Zwor cÖevn Pvjv‡j QvcwUi 
Ici Zvgvi cyi“ Av —̄iY c‡o| Gevi Zvgvi cyiv Av —̄iYwU mwi‡q wb‡jB Zvgvi A¶i cvIqv hvq| 

3| avZz wb®‹vkb (Extraction of metals): 

Zwor we‡k−lY cÖwµqvq AvKwiK (Ore) n‡Z avZz wb®‹vkb Kiv hvq| GB mgq Aï× avZz‡K A¨v‡bvWiƒ‡c, ï× 
avZz‡K K¨v‡_vWiƒ‡c Ges we‡k−l‡Yi Rb¨ AvKwi‡Ki MwjZ ª̀eY e¨envi Kiv nq| 

 

mvims‡¶c 

Zwor we‡k−l : †Kvb `ªe‡Yi ga¨w`‡q Zwor cÖev‡ni d‡j hw` ª̀e‡Yi ª̀ewU abvZ¥K I FYvZ¥K Avq‡b wewk−ó n‡q 
hvq Zvn‡j GB ivmvqwbK wewµqv‡K Zwor we‡k−lY e‡j| 

Zwor we‡k−l¨: †Kvb ª̀e‡Yi †h ª̀ewU‡K Zwor cÖev‡ni Øviv abvZ¥K I FYvZ¥K Avq‡bi wewk−ó Kiv nq Zv‡K Zwor 
we‡k−l¨ ejv nq| 

†fvëvwgUvi: †h cv‡Î Zwor we‡k−l¨‡K we‡k−lY Kiv nq Zv‡K †fvëvwgUvi e‡j| 

Avqb: †Kvb cigvYy ev AYy‡Z hw` ¯̂vfvweK A‡c¶v †ekx ev Kg B‡jKUªb _v‡K ZLb Zv‡`i‡K Avqb e‡j| 

 

d¨viv‡Wi Zwor we‡k−l‡Yi m~Î: 

cÖ_g m~Î: †Kvb Zwor we‡k−‡l¨i ga¨ w`‡q Zwor cÖevwnZ n‡j †h †Kvb Zwor Øv‡i mwÂZ c`v‡_©i fi Zwor 
we‡k−‡l¨i ga¨ w`‡q cÖevwnZ Avav‡bi mgvbycvwZK| 

 A_©vr,  W ∝ Q 

wØZxq m~Î: mgcwigvY Avavb wewfbœ Zwor we‡k−‡l¨i ga¨w`‡q cÖevwnZ n‡j †h †Kvb ZworØv‡i mwÂZ c`v‡_©i fi 
G‡`i wbR wbR ivmvqwbK Zzj¨vs‡Ki mgvbycvwZK| 

 A_©vr,  W ∝ m 

Zwor ivmvqwbK Zzj¨vsK: †Kvb Zwor we‡k−‡l¨i ga¨ w`‡q GK Kzj¤^ Avavb cÖevwnZ n‡j †h †Kvb ZworØv‡i †h 
cwigvY c`v_© Rgv nq Zv‡K H c`v‡_©i Zwor ivmvqwbK Zzj¨vsK e‡j| 

ivmvqwbK Zzj¨vsK: †Kvb †gŠ‡ji cvigvYweK fi I †hvR¨Zvi AbycvZ‡K D³ †gŠ‡ji ivmvqwbK Zzj¨vsK e‡j| 

 W = ZIt = ZQ 

 Q =It 

 Z
A
  = m

A
 ×Z

H
  

 

D`vniY 3.3.1:  wmjfvi bvB‡UªU ª̀‡e¨i ga¨ w`‡q 3 wgwbU 20 †m‡KÛ a‡i 0.5 A¨vw¤úqvi cÖevn Pvjbv Ki‡j 
0.11883 MÖvg iƒcv mwÂZ nq| iƒcvi Zwor ivmvqwbK Zzj¨vsK KZ? 

aiv hvK, iƒcvi Zwor ivmvqwbK Zzj¨vsK = Z 
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Avgiv cvB, 
 W = ZIt 

ev, Z = 
W
It
  

   = 
0.11883

0.5 × 200
  

   = 0.0011883 

GLv‡b, 
 iƒcvi fi, W = 0.11883 gm 

 Zwor cÖev‡ni gvÎv, I = 0.5 amp  
Ges mgq, t = 3 wgwbU 20 †m. 

  = (3×60+20) †m: 
  = 200 †m: 
 

wb‡Y©q Zwor ivmvqwbK Zzj¨vsK 0.001183 MÖvg/Kzj¤^| 

 

D`vniY-3.3.2 : 2 †KwR f‡ii GK UzKiv avZe cv‡Zi Ici Gi f‡ii 2.5% †mvbvi cÖ‡jc w`‡Z 1 A¨vw¤úqvi 
Zwor KZ mgq cÖevwnZ Ki‡Z n‡e? (†mvbvi Zwor ivmvqwbK Zzj¨vsK = 0.00063 MÖvg/Kzj¤^)| 

aiv hvK, wb‡Y©q mgq = t 
Avgiv cvB, 
 W = ZIt 

ev, I  = 
W
Zt
  

 = 
50

0.00063 × 1
  

 = 79365.08 †m. 
 = 22 N›Uv 2 wgwbU 45 †m. 

 
GLv‡b, 

 W = 2000×
25
100  = 50 MÖvg 

 Z = 0.00063 MÖvg/Kzj¤^ 
Ges I = 1 A¨vw¤úqvi 

 

D`vniY-3.3.3 : 60 Iqv‡Ui GKwU ˆe ỳ¨wZK evwZ I GKwU e¨vUvix GKwU Zvgvi Zwor we‡k−lK †Kv‡li mwnZ †kªYx 
mgev‡q hy³ Av‡Q| G‡Z 30 wgwb‡U 0.36 MÖvg Zvgv mwÂZ nq| evwZwUi ỳÔcÖv‡š—i ga¨Kvi wefe cv_©K¨ 100 †fvë 
n‡j, Zvgvi Zwor ivmvqwbK Zzj¨vsK †ei Ki“b| 

aiv hvK, Zwor ivmvqwbK Zzj¨vsK  = Z 
Avgiv cvB, 
 W = ZIt 

ev,  I = 
W
Zt
  ........... (1) 

Avevi, P = VI 

ev, I = 
P
V
  ............... (2) 

 

GLv‡b, 
 W = 0.36 MÖvg 
 P = 60 IqvU 

 t = 30×60 †m. 
Ges V = 100 †fvë 

mgxKiY (1) I (2) n‡Z cvB, 

 
W
Zt
  = 

P
V
  

ev, Z = 
W×V

P×t
  

 = 
0.36×100

60×30×60
  

 = 0.00033 MÖvg/Kzj¤^ 

wb‡Y©q Zwor ivmvqwbK Zzj¨vsK 0.00033 MÖvg/Kzj¤^ 
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D`vniY-3.3.4: 20 eM© wg.wg. †¶Îdj wewk÷ GKwU Pvg‡Pi Ici 0.01 wg.wg. cyi“ iƒcvi cÖ‡jc w`‡Z 0.15 
A¨vw¤úqvi Zwor KZ mgq a‡i cÖevwnZ Ki‡Z n‡e| (iƒcvi ivmvqwbK Zzj¨vsK = 0.001118 MÖvg/Kzj¤^ Ges NbZ¡ 
10.5 MÖvg/Nb.†m.wg.) 

aiv hvK, wb‡Y©q mgq = t 
Avgiv cvB, 
 W = ZIt 

ev,  t = 
W
ZI   

 = 
0.20×0.001×10.5

0.001118×0.15
  

 = 12.52 †m‡KÛ| 

 
GLv‡b, 

 W = AvqZb×NbZ¡ 

 = †¶Îdj× †ea× NbZ¡ 

 = 0.20×0.001×10.5 MÖvg 
 Z = 0.001118 MÖvg/Kzj¤^ 
Ges I = 0.15 A¨vw¤úqvi 

 

D`vniY 3.3.5: Zvgvi AvYweK fi, †hvR¨Zv I Zwor ivmvqwbK Zzj¨vsK h_vµ‡g 63, 2 Ges 0.000328 
MÖvg/Kzj¤^| nvB‡Wªv‡R‡bi ivmvqwbK Zzj¨vsK KZ? 

aiv hvK, nvB‡Wªv‡R‡bi Zwor ivmvqwbK Zzj¨vsK = Z
H
  

Avgiv cvB, 

 Z
H
  = 

m
H

mcu
  × Zcu  

 = 
1
63
2

  × 0.000328 

 = 1.041× 10
-5
  MÖvg / Kzj¤^| 

GLv‡b, 

Zvgvi Zwor ivmvqwbK Zzj¨vsK Z
cu
  = 0.000328 MÖvg/Kzj¤^ 

Zvgvi ivmvqwbK Zzj¨vsK, m
cu
  = 

63

2
  

nvB‡Wªv‡Rb ivmvqwbK Zzj¨vsK m
H
  = 1 

wb‡Y©q nvB‡Wªv‡R‡bi ivmvqwbK Zzj¨vsK 1.041×10-5  MÖvg/Kzj¤^: 

 

cv‡VvËi g~j¨vqb-3 

mwVK DËiwUi cv‡k©¦ wUK (√) wPý w`b| 

1| Zwor we‡k−l‡Yi d‡j wK N‡U? 
 (K) abvZ¥K Avqb FYvZ¥K nq (L) FYvZ¥K Avqb abvZ¥K nq 
 (M) †Kvb ª̀e‡Yi ª̀ewU Avq‡b wef³ nq  (N) †hŠwMK c`v_© †gŠwjK c`v_© nq| 

2| A¨vbvqb wKiƒc? 
 (K) abPvR©hy³ (L) FYPvR©hy³ 
 (M) wbi‡c¶ (N) Dc‡ii me¸‡jv 

3| ZworMÖ ’̄ Ae ’̄vq Avqb¸‡jvi ivmvqwbK ag©Ñ 
 (K) cÖKvk cvq (L) cÖKvk cvq bv 
 (M) gv‡S gv‡S cÖKvk cvq (N) Dc‡ii †KvbwU bq| 

4| †h Zwor Øvi w`‡q Zwor †fvëvwgUv‡ii Zwor we‡k−‡l¨i g‡a¨ cÖ‡ek K‡i Zv‡K wK e‡j? 
 (K) A¨v‡bvW (L) K¨v‡_vW 
 (M) Avbvqb (N) K¨vUvqb 

5| †fvëvwgUv‡ii Zwor Øvi ỳwU‡K eZ©bx‡Z wK ai‡bi ms‡hvM Ki‡Z nq? 
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 (K) mgvš—ivj (L) †kªYx‡Z 
 (M) GKwU †kªYx‡Z AciwU mgvš—iv‡j  (N) Ic‡ii †KvbwU bq| 
 
msw¶ß-DËi cÖkœ: 
1| Zwor cÖev‡ni ivmvqwbK wµqv wK wjLyb| 
2| Zwor we‡k−lY Kv‡K e‡j? 
3| K¨vUvqb I A¨vbvqb ej‡Z wK eySvq? 
4| Zwor ivmvqwbK Zzj¨vsK Kv‡K e‡j? 

5| iƒcvi Zwor ivmvqwbK Zzj¨vsK 1.118×10-6  †KwR / Kzj¤^ ej‡Z wK eySvq? 
6| ivmvqwbK Zzj¨vsK Kv‡K e‡j? 
7|  B‡jK‡Uªv‡c−wUs wK? 
8| †fvëvwgUvi Kv‡K e‡j? 
9|  Avqb wK? 

P~ovš— g~j¨vqb 

wek`-DËi cÖkœ: 
1| R †iv‡ai †Kvb cwievnx Zv‡ii ỳB cÖv‡š—i wefe cv_©K¨ V; Gi ga¨ w`‡q I cÖven t  mgq a‡i cÖevwnZ n‡j 

Drcbœ Zv‡ci cwigvY †ei Ki“b| 
2| †Kvb cwievnx‡Z Zwor cÖev‡ni d‡j Drcbœ Zvc msµvš— Ry‡ji m~Î¸‡jv eY©bv I e¨vL¨v Ki“b| 
3| Ry‡ji m~‡Îi cix¶vg~jK cÖgvY w`b| 
4| Zv‡ci hvwš¿K mgZv (J) wbY©‡qi ˆe ỳ¨wZK c×wZ eY©bv Ki“b| 
5| Zwor cÖev‡ni Zvcxq wµqvi K‡qKwU e¨envwiK cÖ‡qvM D‡j−L Ki“b| 
6| †jKj¨vÝ †Kv‡li MVb I Kvh©vejx eY©bv Ki“b| 
7| GKwU wØ-cÖevnx †Kv‡li eY©bv w`b| 
8| GKwU mxmv-GwmW mÂqK †Kv‡li MVb I Kvh©vejx eY©bv Ki“b| 
9| Avi‡nwbqvm-Gi Zwor we‡k−lY ZË¡ e¨vL¨v Ki“b| 
10| Zwor we‡k−lY m¤úK©xq d¨viv‡Wi m~Î¸‡jv eY©bv I e¨vL¨v Ki“b| 
11| d¨viv‡Wi m~Î¸wj‡K wKfv‡e cix¶vi mvnv‡h¨ cÖgvY Kiv hvq? 
12| †fvëvwgUv‡ii mvnv‡h¨ Zwor ivmvqwbK Zzj¨vsK (Z) wbY©q cÖYvjx eY©bv Ki“b| 
13| †fvëvwgUv‡ii mvnv‡h¨ Zwor cÖevngvÎv (I) wbY©q cÖYvjx eY©bv Ki“b| 
14| Zwor we‡k−l‡Yi K‡qKwU e¨envwiK cÖ‡qvM Av‡jvPbv Ki“b| 
 
MvwYwZK mgm¨v' 
1| 50 Ing †iv‡ai GKwU cwievnx Zv‡ii ga¨ w`‡q 20 A¨vw¤úqvi Zwor cÖevn 30 wgwbU Pj‡j Drcbœ Zv‡ci 

cwigvY †ei Ki“b| (J=4.2 Ryj/K¨vjwi) D: 8.64×106  K¨vjwi 

2| 20 Ing †iv‡ai GKwU KzÛjx 500 MÖvg cvwb‡Z wbgw¾Z Kiv nj| hw` Gi ga¨ w`‡q 5 A¨vw¤úqvi Zwor 
cÖevn 40 †m. Pvjbv Kiv nq, Z‡e cvwbi ZvcgvÎv e„w× wbY©q Ki“b| D: 9.66 C 

3| 55 Ing †iv‡ai GKwU ˆe ỳ¨wZK †÷vf 250 †fvë †gB‡bi mv‡_ hy³ Av‡Q| H †÷v‡f 1 wK‡jvMÖvg cvwb 
84 C n‡Z 100 C ch©š— DËß Ki‡Z KZ mgq jvM‡e? D: 59.13 †m: 
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4| GKwU ˆe ỳ¨wZK evwZi Mv‡q 100 IqvU I 220 †fvë †jLv Av‡Q|  
 (K) evwZi ga¨ w`‡q KZ gvÎvi Zwor cÖevn Pj‡e? 
 (L) evwZi wdjv‡g‡›Ui †iva KZ? 

 (M) evwZwU‡K 200 †fvë mieivn jvB‡b hy³ Ki‡j Gi ¶gZv KZ n‡e? 
 (N)   cÖwZ BDwbU Zwo‡Zi g~j¨ 1.50 UvKv n‡j Ges evwZwU ˆ`wbK 10 N›Uv R¡vjv‡j GwcÖj gv‡m KZ e¨q 

n‡e? 
  D:  (K) 0.454 A¨vw¤úqvi (L) 484 Ing 
  (M) 82.64 IqvU (N) 45.00 UvKv 

4| GKwU evwo‡Z 400 Ing †iv‡ai 15wU ˆe ỳ¨wZK evwZ I 50 IqvU ¶gZvi 5wU ˆe`y¨wZK cvLv Av‡Q Ges 
H¸‡jv 220 †fvë Zwor mieivn jvB‡b hy³ Kiv Av‡Q| hw` evwZ I cvLv¸‡jv ˆ`wbK M‡o 6 N›Uv K‡i P‡j 
Ges cÖwZ BDwbU Zwor kw³i LiP 1.50 UvKv nq, Z‡e D³ evoxi gvP© gv‡m KZ wej n‡e?D: 576.14 UvKv| 

5| Zwor we‡k−l‡Yi mvnv‡h¨ 1 MÖvg Zvgv mÂq Ki‡Z 2 A¨vw¤úqvi gvÎvi Zwor 25.25 wgwbU cÖevwnZ Ki‡Z 
nq| Zvgvi Zwor ivmvqwbK Zzj¨vsK wbY©q Ki“b| D: 0.00033 MÖvg/Kzj¤^| 

6| 1 †KwR f‡ii GKUzKiv avZe cv‡Zi Ici Gi f‡ii 2.1% †mvbvi cÖ‡jc w`‡Z 1.5 A¨vw¤úqvi gvÎvi Zwor 
cÖevn KZ mgq a‡i cÖevwnZ Ki‡Z n‡e? †mvbvi Zwor ivmvqwbK mgZzj= 0.00063 MÖvg/Kzj¤^|D: 6.173 
UvKv| 

7| 22.36 eM© †m.wg. †¶Îdj wewkó GKwU Pvg‡Pi Ici 0.01 wg.wg cyiv iƒcvi cÖ‡jc w`‡Z 0.1 A¨vw¤úqvi 

gvÎvi cÖev‡ni KZ mgq jvM‡e? (iƒcvi NbZ¡ 10-5  MÖvg/Nb.†m.wg Ges Zwor ivmvqwbK Zzj¨vsK 0.001118 
MÖvg/Kzj¤^)  D: 35 wgwbU| 

8| 60 Iqv‡Ui GKwU ˆe ỳ¨wZK evwZ I GKwU e¨vUvix GKwU Zvgvi †fvëv wgUv‡ii mv‡_ †kªYx mgev‡q hy³ 
Av‡Q| G‡Z 30 wgwb‡U 0.36 MÖvg Zvgv mwÂZ nq| evwZwUi ỳÔcÖv‡š—i ga¨Kvi wefe cv_©K¨ 100 †fvë n‡j, 
Zvgvi Zwor ivmvqwbK Zzj¨vsK wbY©q Ki“b|  D: 0.00033 MÖvg/Kzj¤^| 

9| nvB‡Wªv‡Rb I iƒcvi ivmvqwbK Zzj¨vsK h_vµ‡g 1.008 I 107.88| iƒcvi Zwor ivmvqwbK Zzj¨vsK 

11.18×10
-4
  MÖvg/Kzj¤^ n‡j, nvB‡Wªv‡R‡bi Zwor ivmvqwbK Zzj¨vsK †ei Ki“b|  

  D: 1.0404×10-5  MÖvg/Kzj¤^| 
10| GKwU Zvgvi †fvëvwgUv‡ii ga¨ w`‡q 40 wgwbUKvj 1.25 A¨vw¤úqvi cÖevn Pvjbv Kiv‡Z 0.987 MÖvg Zvgv 

mwÂZ nq| Zvgvi Zwor ivmvqwbK Zzj¨vsK KZ? D: 3.29×10-4  MÖvg/Kzj¤^ 
 


