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f~wgKv (Introduction)  
 

c`v_© weÁv‡bi †h kvLvq Zwor I Zwor m¤úwK©Z wewfbœ welq wb‡q Av‡jvPbv Kiv nq, Zv‡K Zworwe`¨v ejv nq| 

gvbe mf¨Zvi weKv‡k Zwor we`¨vi f‚wgKv Acwimxg| ˆ`bw›`b Rxe‡b Avgv‡`i N‡i jvBU R¡jv †_‡K ïi“ K‡i 

wkí KjKviLvbvq wewfbœ mvgMÖx Drcv`‡bi †¶‡Î Zwo‡Zi e¨envi n‡q _v‡K| ˆe`y¨wZK cvLv, Gwm, †Uwjwfkb, 

†iwd«Rv‡iUi, ˆe`y¨wZK Pzjv BZ¨vw` Qvov AvRKvj Avgv‡`i ˆ`bw›`b Rxeb Kíbv Ki‡Z cvwi bv| G Aa¨v‡q Avgiv 

†iva, Zvc Drcv`‡b Ry‡ji m~Î, hvwš¿K mgZv, Zwor †Kvl, Zwo”PvjK kw³, †Kv‡li mgevq BZ¨vw` welq wb‡q 

Av‡jvPbv Kie| 

 

 

 

cvV-2.1 : †iv‡ai Dci ZvcgvÎvi cÖfve: Ry‡ji Zvcxq wµqv 

 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 †iv‡ai Dci ZvcgvÎvi cÖfve e¨vL¨v Ki‡Z cvi‡eb| 

 †iv‡ai DòZv mnM e¨vL¨v Ki‡Z cvi‡eb| 

 Ry‡ji Zvcxq wµqv e¨vL¨v Ki‡Z cvi‡eb| 

 

2.1.1 †iv‡ai Dci ZvcgvÎvi cÖfve (Effect of Temperature on Resistance) 

cwievnxi †h a‡g©i Rb¨ Gi ga¨ w`‡q Zwor cÖevnKv‡j evavi m„wó nq Zv‡K cwievnxi †iva e‡j| 

cwievnxi wewfbœ a‡g©i Dci †iva wbf©i K‡i| †hgb- cwievnxi ˆ`N©̈ , cȪ ’‡”Q‡`i †¶Îdj, Dcv`vb BZ¨vw`| 

ZvcgvÎv evo‡j cwievnxi †iva ev‡o| Avevi ZvcgvÎv K‡g †M‡j cwievnxi †iva K‡g hvq| Z‡e cwievnx‡Z †iva 

ZvcgvÎvi mgvbycvwZK bq| †iv‡ai DòZv mnM Øviv ZvcgvÎvi mv‡_ †iv‡ai m¤úK© wbav©iY Kiv nq| 

Zwor cÖev‡ni d‡j Zwor eZ©bx‡Z Zv‡ci D™¢e nq| Zwor eZ©bx‡Z Zvc Drcv`‡bi KviY B‡jKUªb gZev‡`i 

mvnv‡h¨ e¨vL¨v Kiv hvq| cwievnx‡Z eû msL¨K gy³ B‡j±ªb _v‡K| cwievnxi g‡a¨ gy³ B‡jKUª‡bi cÖev‡ni `i“Y 

Zwor cÖevn m„wó nq| cwievnx‡Z `yB we›`yi g‡a¨ wefe cv_©K¨ m„wó n‡j gy³ B‡jKUªb¸‡jv AYy cigvYyi mv‡_ 

msN‡l© wjß nq| d‡j cwievnx‡Zi †iv‡ai m„wó nq| Gfv‡e ZvcgvÎv hw` AviI e„w× Kiv nq, Zvn‡j cwievnxi AYy 

cigvYy¸‡jv AwZwi³ kw³ AR©b K‡i AwZgvÎvq Kuvc‡Z _v‡K| d‡j gy³ B‡jKUª‡bi m‡½ Zv‡`i msNl© e„w× cvq 

Ges Pjvi c‡_ †ekx evavcÖvß nq| G‡Z K‡i cwievnxi †ivaI evo‡Z _v‡K Ges cwievnx Mig nq|  

†iv‡ai DòZv mnMt 

aiv hvK, 00C ZvcgvÎvq ‡Kv‡bv cwievnxi †iva R
0

 Gis 0C ZvcgvÎvq H cwievnxi †iva hw` R nq, Zvn‡j 

Avgiv wjL‡Z cvwi, 

BDwbU 

2 
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  R = R
0 

(1 +  )  ....   ...    ....   .....   .....   ........      (2.1) 

    = 
R - R0

 R
 

GLv‡b  = aª“eK| G‡K †iv‡ai DòZv ¸Yv¼ ev DòZv mnM ejv nq| Gi GKK n‡”Q (0C)-1
 ev (K-1)| 

Uvs‡÷‡bi †iv‡ai DòZv mnM 4.5  10-3 0C-1
 ej‡Z eySvq †h, 00C ZvgvÎvi 1 †iva wewkó Uvs‡÷b Zv‡ii 

ZvcgvÎv 10C evov‡j Gi †iva 4.5  10-3  e„w× cvq| 

hw` cwievnxi DòZv mn‡Mi gvb abvZ¥K nq, Zvn‡j ZvcgvÎv e„w×i mv‡_ Zv‡`i †iva e„w× cvq| Aa©cwievnx‡Z 

ZvcgvÎv e„w×i mv‡_ †iva n«vm cvq| Aa©cwievnxi DòZv mn‡Mi gvb FYvZ¥K|  

AwZ wb¤œ ZvcgvÎvq †h me cwievnxi †iva k~‡b¨ †b‡g Av‡m Zv‡`i‡K AwZcwievnx ev Super Conductor ejv nq|  

 

2.1.2 Ry‡ji Zvcxq wµqv (Joule's Heating Effect) 

†Kv‡bv cwievnxi `yB cÖv‡š— wefe cv_©K¨ _vK‡j Gi ga¨ w`‡q Zwor cÖevn m„wó nq| GB Zwor cÖev‡ni wKQz 

Zworkw³ cwievnxi †iva‡K AwZµg Kivi Kv‡R e¨wqZ nq| GB e¨wqZ kw³B cwievnx‡Z Zvc kw³‡Z iƒcvš—wiZ 

nq| d‡j cwievnx DËß nq| GB cÖwµqv‡K Zwor cÖev‡ni Zvcxq wµqv ejv nq|  

D`vniY¯îƒc hw` ˆe`y¨wZK †KU&wj‡Z we ỳ¨r cÖevwnZ Kiv nq, Zvn‡j †KU&wji K‡qj DËß nq| d‡j Zvc Drcbœ 

nq Ges †KU&wji cvwb ax‡i ax‡i Mig n‡Z _v‡K| GQvov ˆe`y¨wZK wnUvi, ˆe`y¨wZK evwZ, Bw¯¿ BZ¨vw` n‡”Q Zwor 

cÖev‡ni Zvcxq wµqvi e¨envwiK iƒc| 1841 wLªóv‡ã weÁvbx †Rg&m †cÖmKU Ryj GB cÖwµqvwU Avwe®‹vi K‡ib| 

G‡K Ry‡ji Zvcxq wµqv ejv nq| 

Zwor eZ©bx‡Z Zwor cÖev‡ni d‡j Zvc Drc‡bœi KviY B‡jKUªb gZev‡`i mvnv‡h¨ e¨vL¨v Kiv hvq| cwievnx‡Z 

wKQz msL¨K gy³ B‡jKUªb _v‡K| cwievnx‡Z `yB we›`yi g‡a¨ wefe cv_©K¨ m„wó n‡j gy³ B‡jKUªbmg~n            

Avš—tAvYweK ¯’v‡bi ga¨ w`‡q wb¤œ wefe we›`y n‡Z D”P wefe wewkó we›`yi w`‡K Pj‡Z _v‡K| d‡j Zwor cÖev‡ni 

m„wó nq| gy³ B‡jKUªb¸‡jv Pjvi mgq cwievnxi cigvYyi mv‡_ av°v Lvq| Gi d‡j B‡jKUª‡bi MwZkw³ 

cigvYy‡Z mÂvwjZ nq Ges cigvYyi MwZkw³ e„w× †c‡Z _v‡K| GB AwZwi³ MwZkw³ Zv‡c iƒcvš—wiZ nq Ges 

cwievnxi ZvcgvÎv †e‡o hvq| GB Kvi‡Y Zwor cÖev‡ni d‡j eZ©bx‡Z Zvc Drcbœ nq| 

D`vniY-2.1: 250C ZvcgvÎvq Uvs‡÷b Zv‡ii †iva 65| 2000C ZvcgvÎvq Gi †iva KZ n‡e? (Uvs‡÷b 

Zv‡ii DòZv ¸Yv¼,  = 4.510-3 0C-1
)|   

g‡b Kwi, 2000C ZvcgvÎvq Zv‡ii †iva = R 

Avgiv Rvwb, 

   R = R
0 

(1 + ) 

AZGe, R25 = R
0 

(1 + 4.510-3  25)  .....  .....   .......(1) 

  Ges, R200 = R
0 

(1 + 4.510-3  200)  .....  ....   .......(2) 

GLv‡b, 

1   = 250C 
2   = 2000C 
R25  = 65 
     = 4.510-3 0C-1 
R200 = ? 

mgxKiY (1) I (2) n‡Z cvB, 

 
R200
 R25

 = 
R0 (1 + 4.510-3  200)
 R0 (1 + 4.510-3  25)  = 

1.9
1.1125 
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  R200 = 
1.9

1.1125   R25 = 
1.9

1.1125   65 = 111 

DËi: 111 

 

 

mvi-ms‡¶c :  

 cwievnxi †iva: cwievnxi †h a‡g©i Rb¨ Gi ga¨ w`‡q Zwor cÖevnKv‡j evavi m„wó nq Zv‡K cwievnxi †iva 

e‡j| cwievnxi wewfbœ a‡g©i Dci †iva wbf©i K‡i| 

 AwZcwievnx: AwZ wb¤œ ZvcgvÎvq †h me cwievnxi †iva k~‡b¨ †b‡g Av‡m Zv‡`i‡K AwZcwievnx ev Super 
Conductor ejv nq| 

 Ry‡ji Zvcxq wµqv: †Kv‡bv cwievnxi `yB cÖv‡š— wefe cv_©‡K¨i Kvi‡Y Zwor cÖev‡ni m„wó nq| GB m„ó 

Zwor cÖev‡ni wKQz Zwor kw³ cwievnxi †iva‡K AwZµg Kivi Kv‡R e¨wqZ nq| GB e¨wqZ kw³B 

cwievnx‡Z Zvc kw³‡Z iƒcvš—wiZ nq| d‡j cwievnx DËß nq| GB cÖwµqv‡K Zwor cÖev‡ni Zvcxq wµqv 

ejv nq|  

 

 

cv‡VvËi g~j¨vqb-2.1 

 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| †iv‡ai DòZv ¸Yvs‡Ki m¤¢ve¨ GKK †KvbwU? 

 K) 

0C-1 
L) 

0C-2 
M) (

0C)2 
N) 

0C 
2| Aa©cwievnx‡Z ZvcgvÎv e„w× †c‡j †iva- 

 K) e„w× cvq L) AcwiewZ©Z _v‡K M) n«vm cvq

 
N) wØ¸Y nq 

 

 

 

Ry‡ji Zvc Drcv`b m~Î 

 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 Ry‡ji Zvc Drcv`‡bi m~Î¸‡jv eY©bv I e¨vL¨v Ki‡Z cvi‡eb| 

 Zv‡ci hvwš¿K mgZv e¨vL¨v Ki‡Z cvi‡eb| 

 Zwor cÖev‡ni `i“b Drcbœ Zv‡ci wnmve Ryj I K¨vjwi GK‡K cÖKvk Ki‡Z cvi‡eb| 

 

2.2.1 Ry‡ji Zvcxq wµqvi m~Î (Joule's Laws of Heating Effect) 
 

Zwor cÖev‡ni d‡j cwievnx‡Z Zvc Drcbœ nq| GLb Avgiv wKfv‡e Drcbœ Zvc cwigvc Kiv hvq Zv 

wb‡q Av‡jvPbv Kie| 

cvV-2.2 : 
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wPÎ 2.1 

A R B 
I VA VB 

aiv hvK, AB GKwU cwievnx, hvi `yB cÖv‡š—i wefe cv_©K¨ V †fvë| hw` Q Kzj¤ ̂PvR© cwievnxi A cÖvš— †_‡K B 

cÖv‡š— cÖevwnZ nq, Z‡e Avgiv wjL‡Z cvwi,  

W = VQ joule 

 

cwievnx‡Z t mg‡q Q cwigvY PvR© cÖevwnZ n‡j Zwor cÖevn gvÎv‡K wjL‡Z cvwi, 

I = 
Q
t  

 Q = It 
 W = VIt 

 In&‡gi m~Îvbymv‡i, V = IR 
 W = I2Rt joule 
 

hw` cwievnx‡Z Drcbœ Zv‡ci cwigvb, H = I2Rt joule Ges kw³i GKK K¨vjwi we‡ePbv Kiv nq Zvn‡j, 

W = JH     [GLv‡b, J = Zv‡ci hvwš¿K Zzj¨v¼ = 4.2 J/cal] 

 H = 
W
J  

ev, H = 
I2Rt J

4.2 J/cal 

 H = 0.24 I2Rt cal  ...  ....   ....   .....   .....(2.2) 
A_v©r cwievnx‡Z Drcbœ Zvc Zwor cÖevngvÎv, †iva Ges cÖevnKv‡ji Dci wbf©i K‡i| 

weÁvbx Ryj wewfbœ cix¶v wbix¶v K‡i cix¶vjä djvdj n‡Z ZworcÖevn I Gi d‡j D™¢zZ Zv‡ci cwigvY 

wbY©‡qi Rb¨ wZbwU m~‡Îi cÖeZ©b K‡ib| GB m~Î¸‡jv‡K Ry‡ji m~Î ejv nq| wb‡¤œ m~Î¸‡jv wee„Z Kiv n‡jv- 

cÖ_g m~Î:  

Zwor cÖev‡ni m~Î: cwievnxi †iva (R) Ges cÖevnKvj (t) w¯’i _vK‡j Zwor cÖevn‡i d‡j cwievnx‡Z Drcbœ Zvc 

(H), Zwor cÖevn (I) Gi e‡M©i mgvbycvwZK n‡e|  

A_v©r H  I2
; hLb R I t aª“eK|  

m~Îvbymv‡i, †Kv‡bv wbw`©ó cwievnx‡Z wbw`©ó mgq a‡i Zwor cÖevn Pvjv‡j †h Zvc Drcbœ nq, H GKB mgq a‡i hw` 

wØ¸Y cÖevn Pvjv‡bv nq Zvn‡j D™¢~Z Zv‡ci cwigvY Pvi¸Y n‡e| Gfv‡e cÖevn wZb¸Y Ki‡j D™¢~Z Zv‡ci cwigvY 

n‡e bq¸Y| 

hw` †Kv‡bv cwievnxi ga¨ w`‡q †Kv‡bv wbw`©ó mg‡q I1, I2, I3,........ cÖevn Pvjbv Ki‡j hw` Drcbœ Zv‡ci cwigvY 

h_vµ‡g H1, H2, H3,........ nq, Zvn‡j m~Îvbymv‡i, 

H1

I1
2 = 

H2

I2
2  = 

H3

I3
2 =   ...   ...    ...    ...    ....  ....  = aª“eK 

wØZxq m~Î:  

†iv‡ai m~Î: Zwor cÖevn (I) Ges cÖevnKvj (t) w¯’i _vK‡j Zwor cÖev‡ni d‡j cwievnx‡Z Drcbœ Zvc (H), ‡iv‡ai 

(R) mgvbycvwZK n‡e|  

A_v©r H  R; hLb I I t aª“eK|  

m~Îvbymv‡i, wbw`©ó mgq a‡i wfbœ wfbœ †iv‡ai cwievnxi ga¨ w`‡q hw` GKB cwigvY we`y¨r cÖevn Pvjbv Kiv nq, 

Zvn‡j  †iva I D™¢~Z Zv‡ci cwigvY mgvb n‡e| A_v©r †iva wØ¸Y n‡j D™¢~Z Zv‡ci cwigvYI wØ¸Y n‡e| 
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hw` GKB mgq a‡i GKB cwigvY cÖevn R1, R2, R3,........ †iv‡ai cwievnxi ga¨ w`‡q Pvjbv Ki‡j D™¢~Z Zv‡ci 

cwigvY h_vµ‡g H1, H2, H3,........ nq, Zvn‡j m~Îvbymv‡i, 

H1

R1
 = 

H2

R2
 = 

H3

R3
 =   ...   ...    ...    ...    ....  ....  = aª“eK 

Z…Zxq m~Î:  

mg‡qi m~Î: Zwor cÖevn (I) Ges cwievnxi †iva (R) w¯’i _vK‡j Zwor cÖev‡ni d‡j cwievnx‡Z Drcbœ Zvc (H), 
cÖevnKv‡ji (t) mgvbycvwZK n‡e|  

A_v©r H  t; hLb I I R aª“eK|  

m~Îvbymv‡i, †Kv‡bv wbw`©ó cwievnxi ga¨ w`‡q GKB cwigvY we`y¨r cÖevn wewfbœ mgq a‡i Pvjbv Kiv n‡jv| hw` 

cÖevnKvj wØ¸Y nq, Zvn‡j D™¢~Z Zv‡ci cwigvYI wØ¸Y n‡e| Avevi cÖevnKvj A‡a©K n‡j D™¢~Z ZvcI A‡a©K 

n‡e| 

†Kv‡bv wbw`©ó cwievnxi ga¨ w`‡q GKB cwigvY cÖevn t1, t2, t3,........ mgq a‡i Pvjv‡j hw` D™¢~Z Zv‡ci cwigvY 

h_vµ‡g H1, H2, H3,........ nq, Zvn‡j m~Îvbymv‡i, 

H1

 t1
 = 

H2

 t2
 = 

H3

 t3
 =   ...   ...    ...    ...    ....  ....  = aª“eK 

Ry‡ji wZbwU m~Î‡K wb¤œiƒcfv‡e †jLv hvq, 

H  I2Rt 
ev, H = K I2Rt ....  .....   .....   .....(2.3) 

GLv‡b K GKwU mgvbycvwZK aª“eK| cÖevn I †K A¨vw¤úqvi, †iva R †K In&g, mgq t †K †m‡KÛ Ges Zvc H †K 

Ry‡j cÖKvk Ki‡j K Gi gvb cvIqv hvq| 

 

K¨vjwi : 

Zv‡ci mv‡eK GKK wQj K¨vjwi| GK‡Ki Avš—RvwZ©K c×wZ A_v©r GmAvB BDwbU Pvjy nIqvi c~‡e© Zv‡ci GKK 

wn‡m‡e K¨vjwi e¨envi Kiv n‡Zv| hw`I eZ©gv‡b K¨vjwii †Kv‡bv ‰eÁvwbK ¸i“Z¡ †bB ZeyI ˆ`bw›`b Rxe‡b 

¯v̂¯’̈ , Lv`¨ I cywó welqK wewfbœ †jLvq GLbI ch©š— K¨vjwii e¨envi †`Lv hvq| 

 

GK MÖvg (1gm) weï× cvwbi ZvcgvÎv 10C e„w× Ki‡Z †h cwigvY Zv‡ci cÖ‡qvRb nq, †mB cÖ‡qvRbxq Zvc‡K GK 

K¨vjwi (1cal) ejv nq| 

 

Avgiv Rvwb, H = ms 
A_v©r, M„nxZ ev ewR©Z Zvc = fi  Av‡cw¶K Zvc  ZvcgvÎvi cv_©K¨ 

 

GLb fi m †K gm G, Av‡cw¶K Zvc S †K cal gm-1 0C-1
 Ges †K 

0C G cÖKvk Ki‡j Zvc (H) K¨vjwi‡Z 

cvIqv hv‡e| 

  H = ms cal 
 

2.2.2 K¨vjwi I Ry‡ji m¤úK© Ges Zv‡ci hvwš¿K mgZv (J):  
Avgiv Rvwb, Zvc GKcÖKvi kw³| GK‡Ki Avš—Rv©wZK c×wZ‡Z kw³i GKK Ryj Ges Zv‡ci GKKI Ryj| wKš‘ 

c~‡e© hLb Zvc‡K K¨vjwi‡Z cÖKvk Kiv n‡Zv ZLb wewfbœ †¶‡Î wnmve Kivi mgq K¨vjwi‡K Ry‡j ev Ryj‡K 

K¨vjwi‡Z iƒcvš—‡ii cÖ‡qvRb n‡Zv| ZLb hvwš¿K mgZv e¨envi K‡i G‡`i g‡a¨ m¤úK© ’̄vcb Kiv n‡Zv| 

 

W Ryj KvR m¤úbœ Ki‡j hw` H K¨vjwi Zvc Drcbœ nq ev H K¨vjwi Zvc cÖ‡qv‡M hw` W Ryj KvR m¤úv`b nq, 

Zvn‡j wbZ¨Zv m~Î †_‡K wjL‡Z cvwi, 

H K¨vjwi = W Ryj 
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ev, 1 K¨vjwi = 

W
H Ryj 

GB 

W
H  A_v©r KvR I Zv‡ci GB AbycvZ Zv‡ci hvwš¿K mgZv (J) wn‡m‡e cwiwPZ| me©cÖ_g weÁvbx Ryj cix¶vi 

gva¨‡g GB m¤úK© ¯’vcb K‡ib Ges 

W
H Gi gvb wbY©q K‡ib| 

 J = 

W
H 

hw` H = 1 GKK nq Zvn‡j J = W nq| 

A_v©r GKK Zvc Drcbœ Ki‡Z †h cwigvY KvR m¤úv`b Ki‡Z nq ev GKK Zvc Øviv †h cwigvY KvR Kiv hvq, 

Zv‡K Zv‡ci hvwš¿K mgZv (J) ejv nq| 

 

wewfbœ cix¶v wbix¶vi gva¨‡g J Gi gvb cvIqv hvq,  

 J = 4.2 

Ryj

K¨vjwi

 = 4.2 joule cal-1
 

 

Zvn‡j ejv hvq †h, 1 K¨vjwi Zvc Øviv 4.2 Ryj KvR Kiv hvq ev 1 K¨vjwi Zvc Drcbœ Ki‡Z 4.2 Ryj KvR Ki‡Z 

nq| 

A_v©r 1 K¨vjwi Ges 4.2 Ryj ci¯úi mgvb| 

 1cal = 4.2 joule 

 

D`vniY 2.2 : 50  †iv‡ai †fZi w`‡q 2A cÖevn 100 sec Pvjbv Ki‡j 00C ZvcgvÎvi KZUzKz cvwbi 

ZvcgvÎv 1000C-G †cŠuQv‡e? 

Avgiv cvB, 

   H = I2Rt 
= (2)2  50  100 = 20000 J 

GLv‡b, 

I = 2A 
R = 50  
t = 100 sec 

 

Avevi cvwb KZ…©K M„nxZ Zvc, 

   H = ms 
= m  4200  100 J  = 420000 m J 

s = 4200 J kg-1K-1 
 = 1000C 
m = cvwbi fi 

  420000 m = 20000 

  m =  
20000
420000  = 0.0476 kg 

DËi: 0.0476 kg 
 

D`vniY 2.3 : GKwU 100 watt Gi wbg¾K DËvcK 7 wgwb‡U 1 wjUvi cvwbi ZvcgvÎv 300C †_‡K 400C 

ch©š— e„w× K‡i| J-Gi gvb wbY©q Ki“b|  

Avgiv cvB, 

   W = JH 

ev, J = 

W
H   ...... ........ .......... .......(i) 

GLb, W = VIt = 100420 joule = 42000 joule 

GLv‡b, 

‰e ỳ¨wZK ¶gZv, P = VI = 100 watt 
mgq, t = 760 s = 420 s 
fi, m = 1 wjUvi = 1000 g 
d = 400C -  300C = 100C 
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Ges H = msd = 1000110 cal = 10000 cal s = 1 cal g-10C -1 

J = ? 

(i) bs n‡Z, J = 

42000
10000 = 4.2 Jcal-1

 

DËi: 4.2 Jcal-1
 

 

 

mvi-ms‡¶c :  

 cÖ_g m~Î: Zwor cÖev‡ni m~Î: cwievnxi †iva (R) Ges cÖevnKvj (t) w¯’i _vK‡j Zwor cÖevn‡i d‡j 

cwievnx‡Z Drcbœ Zvc (H), Zwor cÖev‡ni (I) e‡M©i mgvbycvwZK n‡e| A_v©r H  I2
; hLb R I t aª“eK| 

 wØZxq m~Î: †iv‡ai m~Î: Zwor cÖevn (I) Ges cÖevnKvj (t) w¯’i _vK‡j Zwor cÖev‡ni d‡j cwievnx‡Z Drcbœ 

Zvc (H), ‡iv‡ai (R) mgvbycvwZK n‡e| A_v©r H  R; hLb I I t aª“eK| 

 Z…Zxq m~Î: mg‡qi m~Î: Zwor cÖevn (I) Ges cwievnxi †iva (t) w¯’i _vK‡j Zwor cÖev‡ni d‡j cwievnx‡Z 

Drcbœ Zvc (H), cÖevnKv‡ji (R) mgvbycvwZK n‡e| A_v©r H  t; hLb I I R aª“eK| 

 

 

cv‡VvËi g~j¨vqb-2.2 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| Zv‡ci hvwš¿K mgZvi gvb KZ? 

 K) 2.1 J 
L) 4.2 J M) 6.3 J 

N) 4.4 J 
 

2| Ry‡ji †iv‡ai m~Îvbymv‡i- 

   i) H  R; hLb I I t AcwiewZ©Z _v‡K| 

   ii) cwievnxi †iva e„w× †c‡j Drcbœ Zv‡ci cwigvY n«vm cvq| 

   iii) †iv‡ai gvb wØ¸Y n‡j Drcbœ Zv‡ci cwigvYI wØ¸Y n‡e| 

wb‡Pi †KvbwU mwVK? 

 K) i I ii  
L) i I iii  M) ii I iii  

N) i, ii I iii  
 

3| W joule Kv‡Ri d‡j hw` H cal Zvc Drcbœ nq Zvn‡j Ry‡ji m~Îvbymv‡i wb‡Pi †KvbwU mwVK? 

 K) W = JH L) W = J2H M) W = J3H 
N) W = H 
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Zwor †Kvl: †Kv‡li mwbœ‡ek 

 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 Zwor †Kvl I Zwo”PvjK kw³ e¨vL¨v Ki‡Z cvi‡eb| 

 †Kv‡li Zwo”PvjK kw³ I Af¨š—ixY †iv‡ai g‡a¨ m¤úK© ¯’vcb Ki‡Z cvi‡eb| 

 eZ©Yx‡Z †Kv‡li †kÖwY I mgvš—ivj mwbœ‡e‡k Zwor cÖev‡ni ivwkgvjv wbY©q Ki‡Z cvi‡eb| 

 

2.3.1  Zwor †Kvl (Electric Cell) 

ivmvqwbK kw³ †_‡K wbiwew”Qbœfv‡e Zwor cÖevn cvIqvi Rb¨ †h hš¿ e¨envi Kiv nq, Zv‡K Zwor 

†Kvl ejv nq| 

†Kv‡bv †Kv‡bv †Kvl wewfbœ e¯‘i ivmvqwbK wµqvi d‡j Drcbœ kw³ †_‡K mivmwi Zwor cÖevn m„wó K‡i| G ai‡bi 

†Kvl‡K †gŠwjK ‡Kvl ejv nq| †hgb, †jKj¨vÝ †Kvl, ï®‹ †Kvl| 

Avevi †Kv‡bv †Kv‡bv †Kvl evB‡i †_‡K cvVv‡bv Zwor cÖevn‡K ivmvqwbK kw³iƒ‡c mwÂZ K‡i, c‡i GB ivmvqwbK 

kw³‡K cybivq Zwor kw³‡Z cwiYZ K‡i cÖevn m„wó K‡i| GB ai‡bi †Kvl‡K †MŠY ‡Kvl ejv nq| †hgb,    

mxmv-GwmW mÂqK †Kvl| 

 

2.3.2 †Kv‡li Zwo”PvjK kw³ (Electromotive Force or e.m.f. of Cell) 
eZ©bx‡Z GKK Avavb cÖev‡n Zwor Drm †h cwigvY kw³ mieivn K‡i Zv‡K H Zwor Dr‡mi Zwo”PvjK kw³ ejv 

nq| 

Ab¨fv‡e ejv hvq, GKK Avavb‡K Zwor †Kvl Øviv ˆZix †Kv‡bv eZ©bxi GK we›`y †_‡K m¤ú~Y© eZ©bx Nywi‡q Avevi 

H we›`y‡Z wb‡q Avm‡Z †h cwigvY KvR m¤úv`b Ki‡Z nq, Zv‡K H †Kv‡li Zwo”PvjK kw³ ejv nq| G‡K  ev 

 Øviv cÖKvk Kiv nq| 

†Kv‡bv †Kv‡li ev †Kv‡bv Zwor Dr‡mi Zwo”PvjK kw³ wnmve Kiv hvq, Zwor Drm GKwU †Kvl ev e¨vUvix ev 

†Rbv‡iUi n‡Z cv‡i| Zwor Dr‡mi KvR n‡PQ eZ©bx‡Z Zwor cÖevn Pvjbv Kiv A_v©r eZ©bxi ga¨ w`‡q Avavb 

Pvjbvi Rb¨ cÖ‡qvRbxq Zwor mieivn Kiv| 

hw` q cwigvY Avavb‡K eZ©bxi GK we›`y †_‡K m¤ú~Y© eZ©bx Nywi‡q Avevi H we›`y‡Z Avb‡Z W cwigvY KvR m¤úbœ 

nq, Zvn‡j Zwo”PvjK kw³, E = 
W
q  

eZ©bxi ms‡hvM wew”Qbœ K‡i A_v©r hLb Zwor cÖevn P‡j bv ZLb †Kv‡li `yB cÖv‡š—i †h wefe cv_©K¨ m„wó nq Zvi 

Øviv †Kv‡li Zwo”PvjK kw³ gvcv nq| 

 

GKK (Unit):  
Zwo”PvjK kw³i GKK n‡”Q Ryj/Kzj¤ ̂ (JC-1) ev †fvë (V)| Z‡e GKK wn‡m‡e †fvë mev©waK e¨eüZ nq| 

myZivs †`Lv hv‡”Q †h, Zwo”PvjK kw³ I wefe cv_©‡K¨i GKK GKB A_v©r †fvë|  

GKwU †Kv‡li Zwo”PvjK kw³ 1.5V ej‡Z eySvq, 1C Avavb‡K H †Kvlmn GK we›`y †_‡K m¤ú~Y© eZ©bx GKevi 

Nywi‡q cybivq H we›`y‡Z Avb‡Z 1.5J KvR m¤úbœ Ki‡Z nq| 

cvV-2.3 : 
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2.3.3 †Kv‡li Af¨š—ixY †iva (Internal Resistance of a Cell): 
Zwor †Kvlmn †Kv‡bv eZ©bx‡Z hLb Zwor cÖevn Pvjbv Kiv nq ZLb cÖevn †Kv‡li g‡a¨ Zij ev Ab¨vb¨ ivmvqwbK 

c`v‡_©i ga¨ w`‡q cÖevwnZ nq| †Kv‡li Af¨š—‡i GB Zwor cÖev‡ni w`K FYvZ¥K †_‡K abvZ¥K cv‡Zi w`‡K nq| 

GB cvZØ‡qi ga¨Kvi wewfbœ ivmvqwbK c`v_© Zwor cÖev‡n evavi m„wó K‡i| GB evav‡KB †Kv‡li Af¨š—ixY †iva 

ejv nq| G‡K 'r' Øviv m~wPZ Kiv nq|  

2.3.4 Zwo”PvjK kw³ I Af¨š—ixY †iv‡ai g‡a¨ m¤úK© (Relation between Electromotive Force 
and Internal Resistance): 

wPÎ 2.2 GKwU eZ©bx wb‡`©k K‡i| r Af¨š—ixY †iva wewkó Ges E Zwo”PvjK kw³wewkó GKwU †Kvl‡K R †iv‡ai 

mv‡_ GKwU Pvwe K Gi mvnv‡h¨ hy³ K‡i eZ©bxwU m¤ú~Y© 

Kiv n‡jv| GLv‡b Pvwe K eÜ Ki‡j Zwor cÖevn Pj‡e| 

aiv hvK, eZ©bx‡Z GB cÖev‡ni gvb I| †Kv‡li Zwo”PvjK 

kw³ E †fvë Gi A_© n‡”Q 1C Avavb‡K eZ©bx‡Z A we›`y 

n‡Z †iva R Gi ga¨ w`‡q cybivq A we›`y‡Z Avb‡Z †Kvl E 

Ryj kw³ e¨q K‡i| GB kw³i wKQz Ask (V) e¨q nq 

ewn:¯’ †iva R Gi Rb¨ Ges evwK Ask (V') e¨q nq Af¨š—

ixY †iva r Gi ga¨ w`‡q B †_‡K A †Z Avavb Pvjbv 

Ki‡Z| Zvn‡j kw³i wbZ¨Zv m~Îvbymv‡i, 

E = V + V    ......... ......... ......... ......(2.4) 

†h‡nZz V n‡jv R Gi ỳB cÖv‡š—i wefe cv_©K¨ Ges V' n‡jv r Gi ỳB cÖv‡š—i wefe cv_©K¨| 

myZivs, In‡gi m~Îvbymv‡i wjL‡Z cvwi, 

V = IR Ges V' = Ir 

 E = IR + Ir 

ev, E = I (R + r) 

ev, I = 
E

 R + r   ......... ......... ......... ......  (2.5) 

V -†K ejv nq cÖvš—xq wefe cv_©K¨ ev †fv‡ëR| A_v©r hLb Zwor cÖevn P‡j ZLb †Kv‡li cÖvš—Ø‡qi g‡a¨ wefe 

cv_©K¨B n‡”Q V| 

mgxKiY (2.5) n‡Z cÖZxqgvb nq †h, V < E| 

cÖvš—xq †fv‡ëR Zwo”PvjK kw³i †P‡q Kg nIqvi KviY n‡jv †Kv‡li Af¨š—ixY †iv‡ai †fZi w`‡q cÖevn Pvjbv 

Kivi Rb¨ wKQz cwigvY kw³ ev Zwo”PvjK kw³ cÖ‡qvRb nq| A_vr †Kv‡li `yB cÖv‡š— V' = Ir = E - IR cwigvY 

wefe cv_©K¨ K‡g hvq| myZivs GB Ir cwigvY †fvë ewn:eZ©bx‡Z †Kv‡bv Kv‡R Av‡m bv eis bó nq| GRb¨ Ir †K 

bó †fvë ev nviv‡bv †fvë (Lost volt) ejv nq| G Kvi‡Y hLb eZ©bx‡Z Zwor cÖevn P‡j ZLb †fvëwgUv‡ii 

mvnv‡h¨ †Kv‡bv †Kv‡li `yB cÖv‡š—i wefe cv_©K¨ cwigvc Kiv n‡j gy³ Ae¯’vi wefe cv_©‡K¨i †P‡q GB cwigvY 

(Ir) wefe cv_©K¨ Kg cvIqv hvq| 

K
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hLb ewn:eZ©bxi †iva R ¶z`ª gv‡bi nq ZLb cÖvš—xq wefe (V) Zwo”PvjK kw³i Zzjbvq A‡bK †QvU nq| Avevi 

R hLb Lye eo gv‡bi nq ZLb cÖvš—xq wefe Zwo”PvjK kw³i cÖvq mgvb nq| eZ©bx †Lvjv Ae¯’vq _vK‡j †Kv‡li 

`yB cÖv‡š—i wefe cv_©K¨ H †Kv‡li Zwo”PvjK kw³i mgvb nq| 

mgxKiY (2.5) n‡Z cÖZxqgvb nq †h, †iva R wbw`©ó n‡j Zwor cÖevn I †KejgvÎ †Kv‡li Zwo”PvjK kw³, E Gi 

Dci wbf©i K‡ibv, Gi Af¨š—ixY †iva (r) Gi DciI wbf©i K‡i|  

Kv‡RB †Kv‡bv †Kvl n‡Z D”P gvÎvq Zwor cÖevn †c‡Z n‡j †Kv‡li Af¨š—ixY †iva ¯í̂ nIqv cÖ‡qvRb| 

 

2.3.5 Zwor †Kv‡li mgevq (Combination of Cells): 
kw³kvjx cÖevn cvIqvi Rb¨ ev wefe ˆelg¨ cwieZ©‡bi Rb¨ GKvwaK †Kvl‡K GK‡Î hy³ K‡i e¨envi Kiv nq| 

G‡K †Kv‡li mgevq ev mwbœ‡ek ejv nq| GKvwaK †Kvl GK‡Î e¨envi Ki‡j Zv‡K e¨vUvixI ejv nq| ˆe ỳ¨wZK 

†Kv‡li mgevq `yB cÖKvi| h_v- 

K) †kÖwY mgevq (Series Combination) Ges  

L) mgvš—ivj mgevq (Parallel Combination) 
 

K) †kÖwY mgevq (Series Combination): 
hw` KZK¸‡jv Zwor †Kvl ci ci Ggbfv‡e hy³ Kiv nq †h, cÖ_g †Kv‡li FYvZ¥K cv‡Zi mv‡_ wØZxqwUi abvZ¥K 

cvZ, wØZxqwUi FYvZ¥K cv‡Zi mv‡_ Z…ZxqwUi abvZ¥K cvZ Ges Gfv‡e evwK¸‡jv hy³ _v‡K Z‡e Zwor 

†Kvl¸‡jvi GB mgevq‡K †kÖwY mgevq (Series Combination) e‡j| 

aiv hvK, R gv‡bi GKwU †iv‡ai `yB 

cÖv‡š— n msL¨K Zwor †Kvl †kÖwY 

mgev‡q hy³ Av‡Q (wPÎ-2.3)| cÖwZwU 

†Kv‡li Zwo”PvjK e‡ji gvb E Ges 

Af¨š—ixY †iva r| †Kvl¸‡jvi †gvU 

Zwo”PvjK kw³ nE Ges mgZzj¨ Af¨š—

ixY †iva nr| KviY †iva¸‡jv †kÖwY 

mgev‡q hy³ Av‡Q|  

myZivs, eZ©bx‡Z †gvU †iva = R + nr 

In&‡gi m~Îvbymv‡i, eZ©bxi cÖevngvÎv, Is = 
nE

 nr + R   ......... ......... ......... ......(2.6) 

(i) hw` R >> nr nq, A_v©r nr †K AMÖvn¨ Kiv hvq, Zvn‡j Is = 
nE
R  = n  

E
R 

AZGe †`Lv hv‡”Q †h, GKwU †Kv‡li Rb¨ eZ©bx‡Z †h cÖevngvÎv cvIqv hv‡e n msL¨K †Kvl †kÖwY‡Z hy³ Ki‡j n 

¸Y Zwor cÖevngvÎv cvIqv hv‡e| G Rb¨ eZ©bx‡Z D”P cÖevngvÎv †c‡Z A‡bK¸‡jv †Kvl‡K †kÖwY‡Z hy³ Kiv nq| 

(ii) hw` nr >> R nq, A_v©r R Gi gvb Dc‡¶bxq ZLb Is = 
nE
 nR =  

E
R = GKwU †Kv‡li Zwor cÖevn| 

G‡¶‡Î mgev‡qi Kvh©¶gZv e„w× cvq bv| 

 

K) mgvš—ivj mgevq (Parallel Combination): 
hw` KZK¸‡jv Zwor †Kvl‡K Ggbfv‡e mvRv‡bv nq †h, Zv‡`i abvZ¥K cvZ¸‡jv GKwU mvaviY we›`y‡Z Ges 

FYvZ¥K cvZ¸‡jv Aci GKwU mvaviY we›`y‡Z hy³ _v‡K Zvn‡j †Kvl¸‡jvi GB mgevq‡K mgvš—ivj mgevq 

(Parallel Combination) ejv nq| 

K
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aiv hvK, R gv‡bi GKwU †iv‡ai mv‡_ n msL¨K Zwor 

†Kvl mgvš—ivj mgev‡q hy³ Av‡Q hv‡`i cÖ‡Z¨‡Ki 

Zwo”PvjK kw³ E Ges Af¨š—ixY †iva r| †Kvl¸‡jvi 

abvZ¥K cvZ¸‡jv A we›`y‡Z Ges FYvZ¥K cvZ¸‡jv B 

we›`y‡Z hy³ Av‡Q (wPÎ-2.4)|  

†h‡nZz mgš̂‡qi †Kvl¸‡jv mgvš—iv‡j hy³ Av‡Q myZivs 

mgev‡qi †gvU Zwo”PvjK kw³ †h †Kv‡bv GKwU †Kv‡li 

Zwo”PvjK kw³i mgvb n‡e| A_v©r Ep = E| Ep n‡”Q 

mgev‡qi †gvU Zwo”PvjK kw³| 

†h‡nZz †Kvl¸‡jv mgvš—ivj mgev‡q hy³ Av‡Q ‡m‡nZz 

Zv‡`i Af¨š—ixY †iva¸‡jvI mgvš—ivj mgev‡q 

_vK‡e| hw` †Kvl¸‡jvi Af¨š—ixY †iva rp nq, Z‡e 

1
 rp

 =  
1
r + 

1
r + ........................ n msL¨K =  

n
r  

 rp =  
r
 n 

AZGe, eZ©bxi †gvU †iva = R + rp = R + 
r
 n 

eZ©bx‡Z hw` Ip gvÎvi we`y¨r cÖevwnZ nq Zvn‡j In&‡gi m~Îvbymv‡i, 

Ip =  
†gvU Zwo”PvjK kw³

†gvU †iva

 

= E

R + 
r
 n

  

= nE
 nR + r   

 Ip = 
nE

 nR + r   ......... ......... ......... ......(2.7) 

 

(i) hw` nR << r nq, Z‡e nR †K D‡c¶v Kiv hvq,  

 Ip = 
nE
 r  = n  GKwU †Kv‡li Øviv m„ó Zwor cÖevngvÎv 

GB Ae¯’vq mgev‡hi Kvh©¶gZv e„w× cvq| 

(ii) hw` nR >> r nq, A_v©r r Gi gvb D‡c¶bxq| 

 Ip = 
nE
nR = 

E
R = GKwU †Kv‡li cÖevn 

A_v©r cÖevn e„w× cvq bv| GB Ae¯’vq mgev‡qi Kvh©¶gZv e„w× cvqbv| 

AZGe hLb †Kv‡li Af¨š—ixY †iva r Gi Zzjbvq evwn‡ii †iva R †QvU nq ZLb kw³kvjx Zwor cÖevn cvIqvi 

Rb¨ mgvš—ivj mgev‡q e¨envi Kiv nq| 

 

K
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D`vniY 2.4 : GKwU †Kv‡li Zwo”PvjK kw³ 2V| G‡Z hLb 5A Zwor cÖevwnZ nq, ZLb Gi wefe cv_©K¨ 

1.8V nq| †Kv‡li Af¨š—ixY †iva KZ?  

g‡b Kwi, Af¨š—ixY †iva = r 
Avgiv Rvwb, 

   R = 
V
I  

 R = 
1.8
5  = 0.36  

GLv‡b, 

E = 2V 
I = 5 A 
V = 1.8 V 
r = ? 

Avevi, I = 
E

 R + r   

 5 = 
2

0.36 + r   

ev, 0.36 + r = 
2
5   

ev, 0.36 + r = 0.40   
 r = 0.40 - 0.36 

= 0.04    
DËi: 0.04    
 

D`vniY 2.5 : GKwU Zwor †Kv‡li Zwo”PvjK kw³ 2V Ges Af¨š—ixY †iva 0.25 | 5  Ges 15  

†iv‡ai ỳwU Zvi mgvš—ivjfv‡e mvwR‡q †KvlwUi mv‡_ mshy³ Ki‡j cÖ‡Z¨K Zv‡ii ga¨ w`‡q cÖevwnZ 

cÖevngvÎv wbY©q Ki“b|  

cÖkœvbymv‡i eZ©bxwUi cÖevngvÎv wb‡Pi wP‡Î †`Lv‡bv n‡jv- 

 

g‡b Kwi, †gvU cÖevngvÎv = I 

Avgiv cvB, I = 
E

 R + r  ....... .......... .............. ..........(1) 

GLv‡b, E = 2V, r = 0.25   Ges R1 I R2 †ivaØ‡qi Zzj¨ †iva R n‡j, 

  
1
R =  

1
R1

 + 
1
R2

 

=  
1
5 + 

1
15 =  

3+1
15   =  

4
15 

 R = 
15
4   

mgxKiY (1) n‡Z cvB, I = 
2

 0.25 + 
15
4

  = 
2

 
1.00+15

4
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= 
2

 
16
4

  = 
2
4 = 

1
2 = 0.5 A 

 I = 0.5 A 
awi, †Kv‡li cÖvš—xq wefe cv_©K¨ = V   

 V = I  R = 0.5  
4
15  = 1.875 V 

myZivs R1 = 5  †ivawewkó Zv‡ii ga¨w`‡q cÖevn, I1 = 
1.875

5   = 0.375 A 

Ges R2 = 15  †ivawewkó Zv‡ii ga¨w`‡q cÖevn, I2 = 
1.875

15   = 0.125 A 

DËi: 0.375 A Ges 0.125 A 
 

 

mvi-ms‡¶c :  

 Zwor †Kvl: ivmvqwbK kw³ †_‡K wbiwew”Qbœfv‡e Zwor cÖevn cvIqvi Rb¨ †h hš¿ e¨envi Kiv nq, Zv‡K 

Zwor †Kvl ejv nq|  

 Zwo”PvjK kw³: eZ©bx‡Z GKK Avavb cÖev‡n Zwor Drm †h cwigvY kw³ mieivn K‡i Zv‡K H Zwor 

Dr‡mi Zwo”PvjK kw³ ejv nq| 

 †kÖwY mgevq: hw` KZK¸‡jv Zwor †Kvl ci ci Ggbfv‡e hy³ Kiv nq †h, cÖ_g †Kv‡li FYvZ¥K cv‡Zi 

mv‡_ wØZxqwUi abvZ¥K cvZ, wØZxqwUi FYvZ¥K cv‡Zi mv‡_ Z…ZxqwUi abvZ¥K cvZ Ges Gfv‡e evwK¸‡jv 

hy³ _v‡K Z‡e Zwor †Kvl¸‡jvi GB mgevq‡K †kÖwY mgevq e‡j| 

 mgvš—ivj mgevq: hw` KZK¸‡jv Zwor †Kvl‡K Ggbfv‡e mvRv‡bv nq †h, Zv‡`i abvZ¥K cvZ¸‡jv GKwU 

mvaviY we›`y‡Z Ges FYvZ¥K cvZ¸‡jv Aci GKwU mvaviY we›`y‡Z hy³ _v‡K Zvn‡j †Kvl¸‡jvi GB 

mgevq‡K mgvš—ivj mgevq ejv nq| 

 

 

cv‡VvËi g~j¨vqb-2.3 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| GKvwaK we`y¨r †Kvl wmwi‡R mshy³ Ki‡j cÖevngvÎv- 

 K) K‡g hvq   L) ‡e‡o hvq  

 M) AcwiewZ©Z _v‡K

 
 N) mgvb _v‡K 

 

wb‡Pi DÏxcKwU c‡o 2 I 3 bs cÖ‡kœi DËi w`b| 

GKwU †Kv‡li Zwor”PvjK kw³ 2V| G‡Z hLb 5A Zwor cÖevwnZ nq ZLb Gi wefe 1.8V| 

 

2| †Kv‡li †gi“Ø‡qi mv‡_ mshy³ ewn:‡iv‡ai gvb KZ? 

 K) 0.3    L) 0.03    

 M) 0.36  
  N) 3.6  

 

3| †Kv‡li Af¨š—ixY †iva KZ n‡e? 

 K) 0.4    L) 0.18    

 M) 0.12  
  N) 0.04  
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I1 

I2 

I3 
I4 

I5 

 

wPÎ 2.5:  

 
 

wKk©‡di m~Î: ûBU‡÷vb eªxR bxwZ 

 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 wKk©‡di m~Î e¨vL¨v Ki‡Z cvi‡eb| 

 wKk©‡di m~‡Îi mvnv‡h¨ †iva cwigv‡ci ûBU‡÷vb eªxR bxwZ cÖwZcv`b Ki‡Z cvi‡eb| 

 

2.4.1 wKk©‡di m~Î (Kirchhof's Law) 

In&‡gi m~Î cÖ‡qvM K‡i mij eZ©bxi cÖevngvÎv , †iv‡ai gvb cÖf…wZ mn‡RB wbY©q Kiv hvq| wKš‘ RwUj 

eZ©bxi cÖevngvÎv, †iva wbY©q Kiv In&‡gi m~Î Øviv m¤¢e bq| RwUj eZ©bxi cÖevngvÎv, †iva BZ¨vw` wbY©‡qi Rb¨ 

Rvgv©b weÁvbx wKk©d `ywU m~Î cÖ̀ vb K‡ib| mij eZ©bx‡ZI GB m~Î `ywU cÖ‡qvM Kiv hvq| wb‡P m~Î¸‡jv wee„Z I 

e¨vL¨v Kiv n‡jv| 

cÖ_g m~Î: Zwor eZ©bxi †Kv‡bv we›`y‡Z wgwjZ cÖevnmg~‡ni exRMvwYwZK †hvMdj k~b¨ nq| 

A_v©r I = 0   ......... ......... ......... ......(2.8) 

 
e¨vL¨v: aiv hvK, O we› ỳ‡Z I1, I2, I3, I4 I I5 gvÎvi cÖevn wgwjZ 

n‡q‡Q| GLv‡b cvuPwU cÖev‡ni w`K wfbœ| wPÎ 2.5 Abyhvqx I1, I4 I I5 

cÖevn O we›`y‡Z cÖ‡ek Ki‡Q Ges I2 I I3 cÖevn O we›`y n‡Z wbM©Z 

n‡”Q| mvaviY wbqg Abymv‡i, ms‡hvM we›`y AwfgyLx cÖevn 

gvÎv¸‡jv‡K abvZ¥K Ges ms‡hvM we›`y n‡Z ewn:gyLx© cÖevn 

gvÎv¸‡jv‡K FYvZ¥K aiv nq| myZivs O we›`y‡Z wgwjZ cÖevn¸‡jvi 

Dci wKk©‡di 1g m~Î cÖ‡qvM K‡i cvB|  

I1  I2  I3 + I4 + I5  = 0   

 I1  + I4 + I5  = I2 + I3  ......... ......... ......... ......(2.9) 

†h‡nZz eZ©bxi †Kv‡bv we›`y‡ZB Zwor Avavb Rgv nq bv myZivs †h‡Kv‡bv ms‡hvM we›`y‡Z AvMZ †gvU cÖevn H we›`y 

n‡Z wbM©Z †gvU cÖev‡ni mgvb n‡e| 

 

wØZxq m~Î: †Kv‡bv Ave× Zwor eZbx©i wewfbœ Ask¸‡jvi †iva I Zv‡`i ga¨ w`‡q cÖevwnZ mswkó cÖevngvÎvi 

¸Yd‡ji exRMvwYwZK mgwó H eZ©bxi Aš—f©y³ †gvU Zwo”PvjK kw³i mgvb| 

A_v©r IR = E   ......... ......... ......... ...... .......... ........(2.10) 

 

e¨vL¨v: wPÎ 2.6 GKwU e× eZ©bx wb‡`©k K‡i| eZ©bx‡Z R1, R2 I R3 gv‡bi †iva Ges `ywU Zwo”PvjK kw³i Drm 

E1 I E2 mshy³ Av‡Q| ZxiwPý Øviv eZ©bx‡Z cÖev‡ni AwfgyL †`Lv‡bv n‡q‡Q| 

cvV-2.4 : 

O 
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wPÎ 2.6  

wKk©‡di wØZxq m~Îvbymv‡i, †Kv‡bv e× eZ©bxi wewfbœ As‡k †h cwigvY Zwor cÖevwnZ nq, †mme cÖevngvÎv‡K 

Zv‡`i Avbylvw½K †iva Øviv ¸Y Ki‡j, ¸Ydj¸‡jvi †hvMdj H eZ©bxi †gvU Zwo”PvjK kw³i mgvb n‡e| 

2.6 bs wPÎwU‡Z wb‡¤œv³ wbqg¸‡jv AbymiY K‡i wKk©‡di Dccv`¨ cÖ‡qvM Kiv nq| 

cÖ_gZ, Avgiv Rvwb, Zwor D”P wefe †_‡K wb¤œ wef‡ei w`‡K cÖevwnZ nq| Zwor cÖev‡ni Awfgy‡L †Kv‡bv †iva 

AwZµg Ki‡j wef‡ei gvb FYvZ¥K ( IR) aiv nq Ges Zwor cÖev‡ni wecix‡Z †iva AwZµg Ki‡j wef‡ei gvb 

abvZ¥K (+ IR) aiv nq| 

wØZxqZ, †Kv‡li FYvZ¥K cvZ †_‡K abvZ¥K cv‡Zi w`‡K Zwo”PvjK kw³ E †K abvZ¥K aiv nq| Avevi †Kv‡li 

abvZ¥K cvZ †_‡K FYvZ¥K cv‡Zi w`‡K E †K FYvZ¥K aiv nq| 

2.6 bs wP‡Î BAFE jyc we‡ePbv Ki‡j cvB, 

E1  I1 R1  I3 R3   = 0   

ev, I1 R1 + I3 R3  = E1 

ev, IR = E1 

Avevi BEDC jyc †_‡K cvB, 

I3 R3 + I2 R2  E2  = 0   

ev, I3 R3 + I2 R2  = E2  

ev, IR = E2 

m¤ú~Y© eZ©bx A_v©r AFEDCBA jycwU‡Z `ywU Zwor 

Drm i‡q‡Q| Zvn‡j, 

 I1 R1 + I2 R2  E2  + E1  = 0   

ev, I1 R1  I2 R2  = E2  E1 

 IR = E 

 

2.4.2 wKk©‡di m~‡Îi e¨envi (Application of Kirchhof's Law): 

ûBU‡÷vb eªxRbxwZ cÖwZcv`b: 

PviwU †iva‡K †kÖwYe×fv‡e Ggbfv‡e mw¾Z Kiv nq hv‡Z GKwU Ave× jyc ˆZix nq| Ave× jy‡ci †h PviwU 

ms‡hvM¯’j ‰Zix nq, Zvi †h‡Kv‡bv ỳwU wecixZ ms‡hvM¯’‡ji gvSLv‡b GKwU Zwor †Kvl Ges Aci `ywU 

ms‡hvM¯’‡ji gv‡S GKwU M¨vjfv‡bvwgUvi mshy³ Ki‡j †h eZ©bx ˆZix nq Zv‡K ûBU‡÷vb eªxR ejv nq| 

aiv hvK, P, Q, S I R PviwU †iva cici †kÖwYe×fv‡e mvwR‡q ABCD PZzf~‡©Ri b¨vq GKwU Ave× eZ©bx MVb Kiv 

n‡jv (wPÎ-2.7)| P I R Gi ms‡hvM¯’j A Ges Q I S Gi ms‡hvM¯’j C| A Ges C †K GKwU †Kvl E Ges Pvwe 

k Øviv hy³ Kiv n‡jv| P I Q Gi ms‡hvM¯’j B Ges R I S Gi ms‡hvM¯’j D Gi gvSLv‡b GKwU M¨vjfv‡bvwgUvi 

G Øviv hy³ Kiv n‡jv| GB eZ©bx‡K ûBU‡÷vb eªxR ejv nq| Pvwe k eÜ K‡i eZ©bx‡Z ZworcÖevn Pvjbv Ki‡j 

cÖevngvÎv I, A we› ỳ‡Z G‡m Ip I IR `ywU As‡k wef³ n‡q h_vµ‡g †iva P I R Gi ga¨ w`‡q B I D we›`y‡Z 

†cŠu‡Q| GLb B we›`yi wefe hw` D we›`yi wef‡ei †P‡q †ekx nq Zvn‡j Ip Gi wKQz Ask, Ig M¨vjfv‡bvwgUv‡ii 

ga¨ w`‡q cÖevwnZ n‡q D we›`y‡Z G‡m IR Gi mv‡_ wg‡j IS n‡q S Gi ga¨ w`‡q C we›`y‡Z †cŠuQvq| IP Gi evwK 
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Ask IQ n‡q Q Gi ga¨ w`‡q cÖevwnZ n‡q C 

†Z †cŠu‡Q IS Gi mv‡_ wgwjZ n‡q g~j cÖevn I 
n‡q E †Z wd‡i Av‡m| GKBfv‡e, D we›`yi 

wefe hw` B we›`yi †P‡q †ekx nq Zvn‡j IR Gi 

wKQz Ask M¨vjfv‡bvwgUv‡ii ga¨ w`‡q B we›`y‡Z 

G‡m IP Gi mv‡_ wg‡j IQ n‡q Q Gi ga¨ w`‡q 

C †Z †cŠuQvq Ges IR Gi evwK Ask S Gi ga¨ 

w`‡q C †Z †cŠu‡Q g~j cÖevn I n‡q E †Z wd‡i 

Av‡m| 

wKš‘ hLb B I D we›`yi wefe mgvb nq ZLb 

M¨vjfv‡bvwgUv‡ii ga¨ w`‡q †Kv‡bv cÖevn Pj‡e 

bv A_v©r Ig = 0 n‡e Ges M¨vjfv‡bvwgUv‡i †Kvb 

we‡¶c nq bv| GB Ae¯’v‡K mvg¨ve¯’v 

(Balanced condition) ev wb¯ú›` Ae¯’v (Null 
condition) ejv nq| 

wPÎvbyhvqx B I D we› ỳ‡Z wKk©‡di 1g m~Î cÖ‡qvM K‡i cvIqv hvq, 

Ip  Ig  IQ  = 0   
 Ip  = Ig + IQ  ......... ......... ......... ......(2.11) 

Ges  IR + Ig  IS  = 0   
 IS  = IR + Ig  ......... ......... ......... ......(2.12) 
 

Avevi ABDA Ges BCDB Ave× eZ©bx ỳBwU‡Z wKk©‡di wØZxq m~Î cÖ‡qvM K‡i cvIqv hvq, 

Ip P + Ig G  IRR  = 0  ......... ......... ......... ......(2.13) 
Ges  IQQ  ISS  IgG  = 0  ........ ......... ......... ......  (2.14) 

 

eªx‡Ri mvg¨ve¯’vq, Ig = 0 

GB Ae¯’vq mgxKiY (2.11) I (2.12) †_‡K cvIqv hvq, IP = IQ  
Ges IS = IR 

mgxKiY (2.13) I (2.14) †_‡K cvIqv hvq,  

Ip P  = IR R  ......... ......... ......... ......(2.15) 
Ges  IQ Q = IS S  ........ ......... ......... ......  (2.16) 

 

mgxKiY (2.15) †K (2.16) Øviv fvM K‡i cvB,  

Ip P
 IQ Q  =  

IR R
IS S 

ev, 
P
Q  =  

R
S           [Ip  = IQ Ges IS  = IR] 

 
P
Q  =  

R
S ......... ......... ......... ......(2.17) 

GwU ûBU‡÷vb eªx‡Ri mvg¨ve¯’vi kZ©| 

ûBU‡÷vb eªx‡Ri mvg¨ve¯’vq PviwU †iv‡ai g‡a¨ †h‡Kv‡bv wZbwU †iva Rvbv _vK‡j PZz_© †ivawU wbY©q Kiv hvq| 

 

 

k 

I 

Ig 
A 

E 

+    lı 

I 

B 

C 

D 

IQ 

IS 

IP 

IR 
R S 

Q P 

 

wPÎ 2.7 

G 
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D`vniY 2.6 : GKwU ûBU‡÷vb eªx‡Ri Pvi evû‡Z h_vµ‡g 6, 18, 10 Ges 60 In&‡gi †iva hy³ Av‡Q| PZz_© 

evû‡Z KZ gv‡bi GKwU †iva Kxfv‡e hy³ Ki‡j eªxRwU mvg¨ve¯’vq Avm‡e? 

mvg¨ve¯’vq PZz_© evûi †iva S n‡j, 

 
P
Q  =  

R
S 

   ev, S = 
Q
P   R 

 S = 
18
6   10  = 30  

GLv‡b, 

cÖ_g evû‡Z †iva, P = 6  
wØZxq evû‡Z †iva, Q = 18  
Z…Zxq evû‡Z †iva, R = 10  
PZz_© evû‡Z †iva, S1 = 60  
PZz_© evû‡Z cÖ‡qvRbxq AwZwi³ †iva, S2 = ? 

GB †iva, S PZz_© evû‡Z Aew¯’Z S1 Gi †P‡q †QvU| myZivs PZz_© evû‡Z mgvš—ivjfv‡e S2 †iva mshy³ 

Ki‡Z n‡e hv‡Z Zzj¨ †iva S nq| 

 
1
S  =  

1
 S1

 + 
1

 S2
 

ev, 
1

 S2
 = 

1
S  - 

1
 S1

 

= 
1

 30   - 
1

 60  

= 
2 - 1
 60   = 

1
 60  

 S2 = 60  

DËi: mgvš—ivj, 60    
 

D`vniY 2.7 : 2V Zwo”PvjK kw³ Ges 2 Af¨š—ixY †iv‡ai GKwU †Kvl mgvš—ivj mgev‡q 5  Ges 10 
 †ivawewkó ỳwU †iva‡Ki mv‡_ mshy³| wKk©‡di m~Î cÖ‡qvM K‡i †Kvl Øviv †cÖwiZ cÖevngvÎv Ges cÖ‡Z¨K 

†iva‡Ki g‡a¨ cÖevngvÎv †ei Ki“b| 

 

A we› ỳ‡Z wKk©‡di cÖ_g m~Î cÖ‡qvM K‡i cvB, I = I1 + I2  .............. ................ .............. .......... (1) 
EAR1BE e× jy‡c wKk©‡di wØZxq m~Î cÖ‡qvM K‡i cvB,  

I  2 + I1  5 = 2 
ev, 2 (I1 + I2) + 5I1 = 2 
ev, 7I1 + 2I2 = 2   .............. ................ .............. .......... (2) 

AR1BR2A e× jy‡c wKk©‡di wØZxq m~Î cÖ‡qvM K‡i cvB,  

I  5 - I2  10 = 0 
ev, I1  = 2I2   .............. ................ .............. .......... (3) 

I1 Gi gvb (2) bs mgxKi‡Y ewm‡q cvB,  

7  2I2 + 2I2  = 2 
ev, 16I2 = 2 
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 I2 = 
1
8 = 0.125 A Ges I1  = 2I2 = 2  0.125 = 0.25 A 

†Kvl Øviv cÖevn, I = I1 + I2 = 0.125 + 0.25  = 0.375 A 

DËi: I1 = 0.25 A, I2  = 0.125 A Ges I = 0.375 A 

 

 

 

mvi-ms‡¶c :  

 wKk©‡di cÖ_g m~Î: Zwor eZ©bxi †Kv‡bv we›`y‡Z wgwjZ cÖevnmg~‡ni exRMvwYZxK †hvMdj k~b¨ nq| 

 A_v©r I = 0    
 wKk©‡di wØZxq m~Î: †Kv‡bv Ave× Zwor eZbx©i wewfbœ Ask¸‡jvi †iva I Zv‡`i ga¨ w`‡q cÖevwnZ mswkó 

cÖevngvÎvi ¸Yd‡ji exRMvwYwZK mgwó H eZ©bxi Aš—©f‚³ †gvU Zwo”PvjK kw³i mgvb| 

 A_v©r IR = E 
 

 

cv‡VvËi g~j¨vqb-2.4 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| GKwU ûBU‡÷vb eªx‡R P, Q, R evû wZbwU‡Z h_vµ‡g 1 , 2  I 3  †iva Av‡Q| PZz_© evû‡Z KZ gv‡bi 

†iva hy³ Ki‡j eªxRwU mvg¨ve¯’vq _vK‡e? 

 K) 2  L) 4  M) 6  
N) 8  

 

2| wKk©‡di m~Îvbymv‡i- 

   i) I = 0    ii) IR = 0   iii) IR = E 

wb‡Pi †KvbwU mwVK? 

 K) i I ii  
L) i I iii  M) ii I iii  

N) i, ii I iii  
 

 

 

kv›U 

 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 kv›U e¨vL¨v Ki‡Z cvi‡eb| 

 eZ©bx‡Z kv‡›Ui e¨envi e¨vL¨v Ki‡Z cvi‡eb| 

 

2.5.1 kv‡›Ui msÁv (Defination of Shunt) 

‰e ỳ¨wZK hš¿cvwZ †hgb M¨vjfv‡bvwgUvi, A¨vgwgUvi BZ¨vw` AZ¨š— my‡e`x I m~² hš¿ j¨ve‡iUix‡Z 

wewfbœ Kv‡R e¨eüZ nq| Gme hš¿cvwZ GKwU wbw`©ó mxgv ch©š— cÖevngvÎv cwigvc Ki‡Z cv‡i| 

M¨vjfv‡bvwgUv‡ii ga¨ w`‡q GB wbw`©ó mxgv‡i †P‡q †ekx gvÎvq Zwor cÖevwnZ n‡j M¨vjfv‡bvwgUvi cy‡o †h‡Z 

cvV-2.5 : 
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cv‡i ev w¯úªs wQu‡o †h‡Z cv‡i| GRb¨ M¨vjfv‡bvwgUvi‡K GB ai‡bi ¶wZ †_‡K i¶v Kivi Rb¨ GKwU ¯í̂ gvÎvi 

†iva M¨vjfv‡bvwgUv‡ii mv‡_ mgvš—ivj ms‡hv‡M jvMv‡bv nq| GB †iva‡K kv›U ejv nq| 

kv›U e¨env‡ii Kvi‡Y eZ©bxi g~j cÖevn `yBfv‡M wef³ n‡q hvq| kv‡›Ui †iva M¨vjfv‡bvwgUv‡ii †P‡q Kg nIqvq 

†ekx cwigvY cÖevngvÎv kv‡›Ui ga¨ w`‡q cÖevwnZ nq Ges ¯í̂ cwigvY cÖevngvÎv M¨vjfv‡bvwgUv‡ii ga¨ w`‡q 

cÖevwnZ nq, d‡j M¨vjfv‡bvwgUvi bó nIqvi nvZ †_‡K i¶v cvq| 

 

2.5.2 M¨vjfv‡bvwgUvi cÖevn Ges kv›U cÖev‡ni mv‡_ g~j cÖev‡ni m¤úK©: 

aiv hvK, M¨vjfv‡bvwgUv‡ii †iva G| M¨vjfv‡bvwgUv‡ii 

`yB cÖvš— A I B Gi mv‡_ ¯í̂ gv‡bi †iva S mgvš—ivj 

mgev‡q hy³ Kiv n‡jv| †iva S †K kv›U ejv nq| eZ©bxi 

g~j cÖevn I, A we›`y‡Z G‡m `yBfv‡M wef³ n‡e| g~j Zwor 

cÖev‡ni mvgvb¨ Ask Ig M¨vjfv‡bvwgUv‡ii ga¨ w`‡q I 

evwK Ask Is kv‡›Ui ga¨ w`‡q cÖevwnZ nq| kv‡›Ui †iva 

Kg nIqvq kv‡›Ui ga¨ w`‡q AwaK cwigvY Zwor cÖevwnZ 

n‡e| 

A_v©r I = Ig + Is  ....   ...    ....   .....   .....  ............ ....... .......... (2.18) 

hw` A I B we› ỳi wefe VA Ges VB nq Zvn‡j In‡gi m~Î cÖ‡qvM K‡i Avgiv wb¤œiƒcfv‡e wjL‡Z cvwi, 

M¨vjfv‡bvwgUv‡ii †¶‡Î, VA - VB = IgG  ....   ...    ....   .....   .....   (2.19) 

kv‡›Ui †¶‡Î, VA - VB = IsS  ....   ...    ....   .....   .....   ........      (2.20) 

(2.19) Ges (2.20) mgxKiY `ywU Zzjbv K‡i cvB, IsS = IgG   

ev, 

Is

Ig
   = 

G
S  

ev, 

Is

Ig
  +1 = 

G
S  +1 

ev, 

Is + Ig

Ig
  = 

G + S
S   

ev, 

I
Ig

  = 
G + S

S    [ Ig + Is = I] 

ev, Ig  = 
S

G + S I  ....   .....   .....   ........    ............  (2.21) 

Abyiƒcfv‡e,  Is  = 
S

G + S I  ....   .....   .....   ............  ...........(2.22) 

mgxKiY (2.21) †_‡K cvB,  

I  = 
G + S

S   Ig ..   .....   .....   ........    ....... ............  (2.23) 

mgxKiY (2.23) †_‡K cÖZxqgvb nq †h, M¨vjfv‡bvwgUv‡ii cÖevn Ig †K 

G + S
S  Øviv ¸Y Ki‡j eZ©bxi g~j cÖevn I 

cvIqv hvq| GRb¨ 

G + S
S  †K kv‡›Ui ¸Yb ¶gZv ev kv‡›Ui ¸YK ejv nq|  

 

IS 
S 

G A B Ig I I 

 

wPÎ 2.8:  
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†h h‡š¿i mvnv‡h¨ eZ©bxi Zwor cÖevn mivmwi A¨vw¤úqvi GK‡K cwigvc Kiv hvq, Zv‡K A¨vgwgUvi ejv nq|  

A¨vgwgUv‡ii mv‡_ AwZwi³ kv›U e¨envi K‡i Gi cvjv 

e„w× Kiv hvq| 

aiv hvK, A¨vgwgUv‡ii Af¨š—ixY †iva, r Ges GwU 

m‡ev©”P I cwigvY cÖevngvÎv cwigvc Ki‡Z cv‡i| GB 

h‡š¿i mvnv‡h¨ nI ch©š— Zwor cÖevngvÎv cwigvc Kivi 

Rb¨ Gi mv‡_ mgvš—ivj mgev‡q S †ivawewkó GKwU kv›U 

mshy³ Ki‡Z n‡e| 

 

Zvn‡j Avgiv wjL‡Z cvwi, I  = 
S

r + S  nI       [Ig  = 
S

G + S I] 

ev, nS = r + S 

ev, (n-1) S = r 

 S =  
r

n - 1 

A_v©r A¨vgwgUv‡ii mv‡_ 

r
n - 1  †iva wewkó kv›U mgvš—iv‡j mshy³ Ki‡j n ¸Y ZworcÖevn cvIqv hv‡e| 

D`vniY 2.8: 100  †iv‡ai GKwU M¨vjfv‡bvwgUvi m‡ev©”P 10 mA ZworcÖevn wbivc‡` MÖnY Ki‡Z cv‡i| 

Kx e¨e¯’v MÖnY Ki‡j Gi Øviv 10 A cÖevn gvcv hv‡e? 

g‡b Kwi, S gv‡bi kv›U M¨vjfv‡bvwgUv‡ii mv‡_ hy³ Ki‡Z n‡e, 

Avgiv Rvwb, Ig  = 
S

G + S I 

   ev, Ig (G+S) = IS 
ev, S (I - Ig) = Ig G 

ev, S  = 
Ig G
 I - Ig

  

GLv‡b, 

M¨vjfv‡bvwgUv‡ii †iva, G = 100  
M¨vjfv‡bvwgUv‡ii m‡ev©”P cÖevn, Ig = 10 mA 

= 1010-3 A 
g~j cÖevn, I  = 10 A 
cÖ‡qvRbxq kv›U †iva, S = ? 

ev, S = 
100 1010-3 A
 10 A - 1010-3 A 

ev, S = 0.1 
DËi: 0.1 
 

 

mvi-ms‡¶c :  

 kv›U: M¨vjfv‡bvwgUv‡ii ga¨ w`‡q GB wbw`©ó mxgv‡i †P‡q †ekx gvÎvq Zwor cÖevwnZ n‡j M¨vjfv‡bvwgUvi 

cy‡o †h‡Z cv‡i ev w¯úªs wQu‡o †h‡Z cv‡i| GRb¨ M¨vjfv‡bvwgUvi‡K GB ai‡bi ¶wZ †_‡K i¶v Kivi Rb¨ 

GKwU ¯í̂ gvÎvi †iva M¨vjfv‡bvwgUv‡ii mv‡_ mgvš—ivj ms‡hv‡M jvMv‡bv nq| GB †iva‡K kv›U ejv nq| 

 A¨gvwgUvi: †h h‡š¿i mvnv‡h¨ eZ©bxi Zwor cÖevn mivmwi A¨vw¤úqvi GK‡K cwigvc Kiv hvq, Zv‡K 

A¨vgwgUvi ejv nq| A¨vgwgUv‡ii mv‡_ AwZwi³ kv›U e¨envi K‡i Gi cvjv e„w× Kiv hvq|  

 

 

S 

A r 

 

wPÎ 2.9:  

r 
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cv‡VvËi g~j¨vqb-2.5 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| M¨vjfv‡bvwgUv‡ii KuvUv †h we› ỳ‡Z we‡¶c †`q bv Zv‡K wK ejv nq? 

 K) fvimvg¨ we›`y   L) k~b¨ we›`y  

 M) †iva we›`y

 
  N) eªxR we›`y 

 

wb‡Pi DÏxcKwU c‡o 2 I 3 bs cÖ‡kœi DËi w`b| 

 

2| I Gi gvb KZ? 

 K) 0.2 A   L) 3 A   

 M) 3.2 A 
  N) 0.6 A 

 

3| G Gi †iva 10 n‡j S Gi gvb KZ n‡e? 

 K) 2     L) 4    

 M) 6  
   N) 8  

 
 

wgUvi eªxR, †cv÷ Awdm e· I †cv‡UbwkIwgUvi 

 
    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 wgUvi eªx‡Ri MVb I Kvh©cÖYvjx e¨vL¨v Ki‡Z cvi‡eb| 

 †cv÷ Awdm ev‡·i MVb I Kvh©cÖYvjx e¨vL¨v Ki‡Z cvi‡eb| 

 †cv‡UbwkIwgUv‡ii MVb I Kvh©cÖYvjx e¨vL¨v Ki‡Z cvi‡eb| 

 

 

2.6.1 wgUvi eªxR (Meter Bridge) :  

†h h‡š¿i mvnv‡h¨ GK wgUvi j¤v̂ mylg cȪ ’‡”Q‡`i Zv‡ii ARvbv †iva wbY©q Kiv hvq, Zv‡K wgUvi eªxR ejv nq| 

 

ûBU‡÷vb eªxR bxwZ cÖ‡qvM K‡i wgUvi eªxR ˆZix Kiv nq| cix¶vMv‡i †Kv‡bv cwievnxi ARvbv †iva wbY©q Kivi 

Rb¨ wgUvi eªxR e¨envi Kiv nq| 

 

h‡š¿i eY©bv:  

GB h‡š¿ GKwU Kv‡Vi ˆZix j¤v̂ cvUvZ‡bi Dci wZbwU Zvgv ev wcZ‡ji cvZ a, b, c emv‡bv _v‡K| cvZ wZbwU 

ms‡hvRb ¯Œz Øviv Ggbfv‡e emv‡bv _v‡K †hb a I b Ges b I c cv‡Zi gvSLv‡b dvuKv _v‡K| cvZ¸‡jvi †iva 

bMb¨ aiv nq| 

cvV-2.6 : 
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a I b cv‡Zi gvSLv‡b GKwU wgUvi †¯‹j emv‡bv _v‡K| GB †¯‹‡ji ˆ`N¨© eivei X I Y we›`yi mv‡_ GKwU mylg 

cȪ ’‡”Q‡`i GK wgUvi j¤v̂ Zvi AvUKv‡bv _v‡K| GB h‡š¿ ZviwU †ivaK wn‡m‡e e¨eüZ nq| GB Zv‡ii ˆ`N¨© GK 

wgUvi e‡j G‡K wgUvi eªxR ejv nq| 

 

wPÎ: 2.10 

eZ©bx ms‡hvM I †iva wbY©q:  

†h cwievnxi †iva wbY©q Ki‡Z n‡e Zv eªx‡Ri Wvb dvu‡K A_v©r b I c Gi gvSLv‡b Ges Rvbv †iva R, a I b Gi 

gvSLv‡b ms‡hvM ¯Œzi mvnv‡h¨ mshy³ Kiv nq| GKwU e¨vUvix E Gi GKcÖvš— X we›`y‡Z Ges AcicÖvš— cvM Pvwe 

k Gi ga¨ w`‡q wgUvi eªx‡Ri Y we›`yi ¯Œzi mv‡_ mshy³ Kiv nq| GKwU M¨vjfv‡bvwgUvi, G Gi GKcÖvš— Z we›`y‡Z 

Ges Aci cÖvš— RwK J Gi mv‡_ hy³ _v‡K| RwK J †K XY Zv‡ii †h‡Kv‡bv we›`y‡Z ¯úk© Kiv‡bv hvq| ¯úk© we›`yi 

`yÕcÖv‡š—i Zvi‡K ûBU‡÷vb eªx‡Ri `ywU evû we‡ePbv Kiv hvq| 

 

eZ©bx ms‡hvM m¤úbœ K‡i Pvwe k eÜ K‡i RwK J †K Zv‡ii †h‡Kv‡bv we›`y‡Z ¯úk© Kiv‡j M¨vjfv‡bvwgUv‡ii we‡¶c 

cvIqv hv‡e| RwKwU‡K Zv‡ii Dci Wv‡b ev ev‡g miv‡j Ggb GKwU we›`y cvIqv hv‡e, †h we›`y‡Z RwK J †K ¯úk© 

Kiv‡jv M¨vjfv‡bvwgUv‡ii †Kv‡bv we‡¶c cvIqv hv‡e bv| G we›`y‡K wb¯ú›` we›`y (Null point) ejv nq Ges G 

Ae¯’v‡K eªx‡Ri mvg¨ve¯’v ejv nq| 

  

g‡b Kwi, Zv‡ii P we›`ywU wb¯ú›` we› ỳ| X we›`y n‡Z P we›`yi `~iZ¡ XP = l †m.wg|  

AZGe,  PY = (100-l) †m,wg| 

mylg cȪ ’‡”Q‡`i †Kv‡bv Zv‡ii †h‡Kv‡bv As‡ki †iva Gi ˆ`‡N©̈ i mgvbycvwZK| hw` Zv‡ii cÖwZ †mwg ˆ`‡N¨©i †iva 

 nq, Zvn‡j l Ges (100-l) ˆ`‡N¨©i Zv‡ii †iva n‡e h_vµ‡g l Ges (100-l)  Ing| mvg¨ve¯’vq XP As‡ki 

†iva P Ges PY As‡ki †iva Q a‡i ûBU‡÷vb eªx‡Ri `ywU evû aiv nq| 

hw` ARvbv †iva S nq, Zvn‡j ûBU‡÷vb eªx‡Ri bxwZ Abymv‡i cvIqv hvq, 

 
R
S  =  

P
Q  =  

l
(100-l)  

  S  =   
(100-l)

 l  × R  .... .... ..... .... .... .... (2.24) 

myZivs mgxKiY (2.24) †_‡K ARbv †iva S Gi gvb wbY©q Kiv hvq| 

 

GQvov wgUvi eªx‡Ri mvnv‡h¨ Zv‡ii Av‡cw¶K †ivaI wbY©q Kiv hvq| 

 

aiv hvK, cwevnxi ˆ`N¨© L, e¨vmva© r, †iva S Ges Av‡cw¶K †iva | 

†iv‡ai m~Î †_‡K Avgiv Rvwb,  

P 
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 S  =    
L
 A   [cwievnxi †¶Îdj, A = πr2] 

    =   
SA
 L  =  

S × πr2

 L  .... .... ..... .... .... .... (2.25) 

 

2.6.2 †cv÷ Awdm e· (Post Office Box) :  
GB h‡š¿i mvnv‡h¨ †cvó Awd‡m †UwjMÖv‡di Zv‡ii ‡iva wbY©q Kiv n‡Zv e‡j GwU †cvó Awdm e· bv‡g cwiwPZ| 

 

h‡š¿i eY©bv:  

G h‡š¿ wewfbœ gv‡bi wZb cȪ ’ cvMhy³ †iva KzÛjx AC, CD Ges AE _v‡K hv Øviv GKwU ûBU‡÷vb eªx‡Ri wZbwU 

evû P, Q Ges R MwVZ nq| P Ges Q evû `ywUi cÖ‡Z¨KwU‡Z 10, 100 Ges 1000 In‡gi wZbwU †iva KzÛjx †kÖwY 

mgev‡q hy³ _v‡K| 

 

wPÎ: 2.11  

AE †K Z…Zxq evû R aiv nq| GB evû‡Z mvaviYZ 1 †_‡K 5000 In‡gi KZK¸‡jv †iva KzÛjx †kÖwY mgev‡q hy³ 

_v‡K| †h †Kv‡bv GKwU KzÛjxi cvM Zz‡j wb‡j H †iva eZ©bx‡Z Aš—©fz³ n‡q c‡o| D I E we› ỳi g‡a¨ ARvbv 

†iva S mshy³ Kiv nq, hv ûBU‡÷vb eªx‡Ri PZz_© evû MVb K‡i| GKwU †Ucv Pvwe K1 Øviv A Ges D we›`yi g‡a¨ 

e¨vUvix B Ges Ab¨ GKwU †Ucv Pvwe K2 Øviv C Ges E we› ỳi g‡a¨ GKwU M¨vjfv‡bvwgUvi G Gi ms‡hvM †`qv nq| 

A I Pvwe K1 Gi wb‡Pi Ask Ges C I Pvwe K2 Gi wb‡Pi Ask Af¨š—ixYfv‡e mshy³ _v‡K| d‡j Pvwe K1 Gi 

mvnv‡h¨ g~j we›`yi cÖevn Ges Pvwe K2  Gi mvnv‡h¨ M¨vjfv‡bvwgUv‡i we`y¨r cÖevn wbqš¿b Kiv m¤¢e nq| 

 

ARvbv †iva wbY©q:  

P I Q evûØ‡qi cÖ‡Z¨KwU n‡Z 10 Ing †iv‡ai cvM DVv‡bv nq Ges R evû n‡Z cÖ‡qvRbxq msL¨K wewfbœ 

†iv‡ai cvM DVv‡bv nq hv‡Z cÖ_‡g Pvwe k1 Ges c‡i Pvwe k2 wU‡c ai‡j M¨vjfv‡bvwgUv‡ii †Kv‡bv we‡¶c bv 

_v‡K| Z…Zxq evû‡Z †iv‡ai gvb hw` R nq, Zvn‡j ARvbv †iva S Gi gvb n‡e- 

 

 S  =   
Q
P × R   =   

10
10 × R  =  R   

 

hw` ARvbv †iv‡ai gvb c~Y©msL¨v gv‡bi nq, Zvn‡j M¨vjfv‡bvwgUv‡i wb¯ú›` we›`y cvIqv hvq bv| †m‡¶‡Î 1 Ing 

cv_©‡K¨i †h ỳwU †iv‡ai Rb¨ we‡¶c wecixZgyLx nq Zv wbY©q Kiv nq| Zvn‡j ARvbv †iva‡K GB `ywU †iv‡ai 

ga¨eZx© †Kv‡bv †iv‡ai mgvb aiv nq| GLb P n‡Z 100 Ing †iv‡ai cvM Ges Q n‡Z c~‡e©i mgvb A_v©r 10 
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Ing †iv‡ai cvM DVv‡bv nq| Z…Zxq evû n‡Z wewfbœ †iv‡ai cvM DwV‡q †h gv‡bi Rb¨ M¨vjfv‡bvwgUv‡ii 

we‡¶c nq bv Zv wbav©iY Kiv nq| 

Z…Zxq evûi †iv‡ai gvb R aiv n‡j, ARvbv †iva, S n‡e 

 S  =   
Q
P × R   =   

10
100 × R  =  

R
10  

 

hw` GeviI wb¯ú›` we›`y cvIqv bv hvq, Zvn‡j P evû n‡Z 1000 Ing ‡iv‡ai cvM DVv‡bv nq Ges cybivq c~‡e©i 

c×wZ AbymiY Kiv nq| Zvn‡j 

 S  =   
Q
P × R   =   

10
1000 × R  =  

R
100  

A_v©r R Gi gvb‡K 100 w`‡q fvM K‡i ỳÕ`kwgK ¯’vb ch©š— ARvbv †iv‡ai gvb mwVKfv‡e wbY©q Kiv hvq| 

2.6.3 †cv‡UbwkIwgUvi (Potentiometer) :  
†h h‡š¿i mvnv‡h¨ wefecZb c×wZ‡Z wefe cv_©K¨ I we`y¨r”PvjK kw³ m~¶èfv‡e wbY©q Kiv hvq, Zv‡K 

†cv‡UbwkIwgUvi ejv nq| Gi mvnv‡h¨ ¯í̂ gv‡bi ZworcÖevn I wb¤œgv‡bi †iva gvcv m¤¢e nq| 

 

†cv‡UbwkIwgUv‡ii MVb:  

G h‡š¿ GKwU Kv‡Vi ˆZix cvUvZ‡bi Dci ci¯úi mgvš—ivj GKB Dcv`vb I mylg cȪ ’‡”Q` wewkó 10wU g¨v½vwbb 

ev K÷¨v›Uv‡bi Zvi †gvUv Zvgvi cv‡Zi Øviv ci¯ú‡ii mv‡_ †kÖwY mgev‡q hy³ Av‡Q| cÖwZwU Zv‡ii ˆ`N¨© 1 

wgUvi| cÖ_g I †kl Zv‡ii gy³ cÖvš— Kv‡Vi cvUvZ‡bi Dci `ywU ms‡hvRK ¯Œz A Ges D Gi mv‡_ AvUKv‡bv 

_v‡K| cvUvZ‡bi GK cv‡k Zv‡ii mgvš—iv‡j GKwU wgUvi †¯‹j S _v‡K hvi mvnv‡h¨ Zv‡ii †h‡Kv‡bv we› ỳ ch©š— 

ˆ`N¨© cwigvc Kiv hvq| cvUvZ‡bi Dci wZb cv wewkó GKwU wÎ‡KvYvKvi RwK J _v‡K hv Zv‡ii ‰`N©̈  eivei Wv‡b 

ev ev‡g PjvPj Ki‡Z cv‡i| RwKwUi gvSLv‡b GKwU ‡Ucv Pvwe _v‡K| Zv‡ii †h‡Kv‡bv Ae ’̄v‡b †Ucv PvwewU †P‡c 

ai‡j Zv‡ii ms‡M ms‡hvM ¯’vcb Kiv hvq|  

 
wPÎ: 2.12 

Kvh©cÖYvjx:  

aiv hvK, †cv‡UbwkIwgUvi Zv‡ii A Ges D cÖv‡š—i mv‡_ GKwU e¨vUvix B, GKwU Pvwe K I GKwU cwieZ©bkxj 

†iva Rh mshy³ K‡i GKwU eZ©bx m¤úbœ Kiv n‡jv| Zv‡ii ga¨ w`‡q we`y¨r cÖevn I, cÖevwnZ n‡”Q|  

 

wPÎ-2.13 

 

hw` AD Zv‡ii †gvU †iva R nq, Zvn‡j 

 VA - VD = V = IR 

S 
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AD Zv‡ii cÖwZ GKK ˆ`‡N©̈ i wefe cv_©K¨ , n‡j 

   =   
V
 L   [L = AD Zv‡ii ‰`N ©̈] 

     =  
IR
 L 

GLb Zv‡ii Dci †h‡Kv‡bv GKwU we›`y C wbB Ges AC = l n‡j AC As‡ki wefe cv_©K¨ n‡e, 

  VA - Vc = l 
 

Zvn‡j ejv hvq, A cÖvš— n‡Z AD Gi Dci †h‡Kv‡bv we› ỳi wefe A n‡Z H we› ỳi `~i‡Z¡i mgvbcvwZK| 

†Kv‡bv AÁvZ gvbwewkó we`y¨”PvjK †Kvl E Gi abvZ¥K cÖvš— A Gi mv‡_ hy³ Kiv nq Ges Aci cÖvš— 

M¨vjfv‡bvwgUv‡ii mv‡_ mshy³ Kiv nq| M¨vjfv‡bvwgUv‡ii Ab¨ cÖv‡š— GKwU RwK J Gi mv‡_ hy³ Kiv nq hv‡Z 

RwK‡K AD Zv‡ii mv‡_ †h‡Kv‡bv we› ỳ‡Z ¯úk© Kiv‡bv hvq| GLb RwKwU‡K C we›`y‡Z ¯úk© Kiv‡j hw` 

M¨vjfv‡bvwgUvi k~b¨ we‡¶c †`q Zvn‡j ARvbv †Kv‡li we`y¨r”PvjK ej (E1) Gi gvb VA - Vc Gi mgvb n‡e| 

 

wPÎ - 2.14 

A_v©r E1 = VA - Vc  
hw` A we› ỳ n‡Z C we› ỳi ~̀iZ¡ l nq,  

Zvn‡j, E1 = VA - Vc  = l 

ev, E1 =  
IR
 L. l 

ev, E1 =  
l

 L  IR  

wKš‘ †cv‡UbwkIwgUvi Zv‡ii †gvU ˆ`N¨©, L = 1000 †m.wg. 

 E1 =  
l

 1000  × IR 

GwUB n‡”Q †cv‡UbwkIwgUv‡ii Kvh©bxwZi g~jZË¡| 

 

D`vniY 2.9: GKwU wgUvi eªx‡Ri `yB k~b¨ ¯’v‡bi GKwU‡Z 8  Ges 10  Ab¨wU‡Z †iva hy³ Kiv n‡jv| fvimvg¨ 

we›`y †Kv_vq n‡e? 

Avgiv Rvwb,  
R
S  =   

l
(100-l)  

   ev, 
8
10  =   

l
(100-l) 

 †`Iqv Av‡Q, 

R = 8  
S = 10  
fvimvg¨ we› ỳi ~̀iZ¡, l = ? 

ev, 10l = 800 - 8l 
ev, 18l = 800  

ev, l = 
800
18  

 l = 44.44 cm 
DËi: 44.44 cm 
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mvi-ms‡¶c :  

 wgUvi eªxR: †h h‡š¿i mvnv‡h¨ GK wgUvi j¤v̂ mylg cȪ ’‡”Q‡`i Zv‡ii ARvbv †iva wbY©q Kiv hvq, Zv‡K 

wgUvi eªxR ejv nq| 

 †cvó Awdm e·: GB h‡š¿i mvnv‡h¨ †cvó Awd‡m †UwjMÖv‡di Zv‡ii ‡iva wbY©q Kiv n‡Zv e‡j GwU †cvó 

Awdm e· bv‡g cwiwPZ| 

 †cv‡UbwkIwgUvi: †h h‡š¿i mvnv‡h¨ wefecZb c×wZ‡Z wefe cv_©K¨ I we ỳ¨r”PvjK kw³ m~¶èfv‡e wbY©q 

Kiv hvq, Zv‡K †cv‡UbwkIwgUvi ejv nq| 

 

 

 

cv‡VvËi g~j¨vqb-2.6 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| †cv‡UbwkIwgUv‡ii Zv‡ii mv‡_ M¨vjfv‡bvwgUv‡ii Zv‡ii ms‡hvM NUvq †KvbwUi gva¨‡g? 

 K) A¨vwgUvi L) †fvëwgUvi M) RwK

 
N) wiI÷¨vU 

2| wgUvi eªx‡Ri mvnv‡h¨- 

   i) ARvbv †iva wbY©q Kiv hvq|   ii) ‡Kv‡bv Dcv`v‡bi Av‡cw¶K †iva wbY©q Kiv hvq| 
   iii) aviKZ¡ wbY©q Kiv hvq| 

wb‡Pi †KvbwU mwVK? 

 K) i I ii  
L) i I iii  M) ii I iii  

 N) i, ii I iii  
 

 

 

 

e¨envwiK: Zv‡ci hvwš¿K mgZv wbY©q 

 
    

Zv‡ci hvwš¿K mgZv wbY©‡qi Rb¨ Ry‡ji c×wZwU wb‡P Av‡jvPbv Kiv n‡jv|  

 

ZË¡:  

GK K¨vjwi Zvc Drcbœ Ki‡Z hZ Ryj KvR m¤úbœ Ki‡Z nq Zv‡K Zv‡ci hvwš¿K mgZv ejv nq| 

‡Kv‡bv cwievnxi `yB cÖv‡š—i wefe cv_©K¨ hw` V †fvë nq Ges Gi ga¨ w`‡q I A¨vw¤úqvi cÖevn t †m‡KÛ a‡i 

Pvjv‡j e¨vwqZ Zworkw³ W = VIt Ryj| 

 

GB Zwor kw³ Zvc kw³‡Z iƒcvš—wiZ n‡j hw` H K¨vjwi Zvc Drcbœ nq Z‡e Avgiv Rvwb, 

W = J H 

ev, J = 

W
H = 

VIt
H  

Ryj

K¨vjwi

   ............ ............. ............ ............. (2.26) 

 

GLv‡b J = Zv‡ci hvwš¿K mgZv| 

KzÛjx AvKv‡ii cwievnx hw` K¨vjwiwgUv‡i iw¶Z †Kv‡bv Zi‡ji g‡a¨ wbgw¾Z _v‡K Ges Zwor cÖev‡ni d‡j 

Drcbœ Zvc K¨vjwiwgUvi I Zij KZ…©K †kvwlZ nIqvi d‡j ZvcgvÎv 1 †_‡K 2-G DbœxZ n‡j K¨vjwiwgUvi I 

Zij KZ…©K †kvwlZ Zvc K¨vjwi GK‡K, 

H = (m1s1 + m2s2) (2 - 1) ......................... .........................(2.27) 

cvV-2.7 : 
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 GLv‡b, m1 = bvovwbmn K¨vjwiwgUv‡ii fi (gm) 

 m2 = Zi‡ji fi (gm) 

 s1 = K¨vjwiwgUv‡ii Dcv`v‡bi Av‡cw¶K Zvc (cal gm-1 0C-1
) 

 s2 = Zi‡ji Av‡cw¶K Zvc (cal gm-1 0C-1
) 

mgxKiY (2.26) I (2.27) †_‡K Avgiv cvB, Zv‡ci hvwš¿K Zzj¨v¼, 

 J = 

VIt
 (m1s1 + m2s2) (2 - 1)

 j cal-1 
.............. .......... ......(2.28) 

 

hš¿cvwZ:  

Ry‡ji K¨vjwiwgUvi, A¨vgwgUvi, †fvëwgUvi, ÷cIqvP, _v‡gv©wgUvi, cwieZ©bkxj †iva, e¨vUvix, ms‡hvMKvix Zvi, 

Pvwe, Zvwc©b †Zj| 

 

eZ©bx ms‡hvM:  

GKwU Ry‡ji K¨vjwiwgUvi wb‡q Gi †iva R Gi mv‡_ GKwU e¨vUvix E, cwieZ©bkxj †iva Rh, A¨vgwgUvi A, Pvwe K 

†kÖwYe×fv‡e hy³ Kiv nq| K¨vjwiwgUv‡ii †iva R Gi `yB cÖvš— B I C Gi mv‡_ wefe cv_©K¨ cwigvc Kivi Rb¨ 

GKwU †fvëwgUvi V mgvš—ivj ms‡hv‡M hy³ Kiv nq (wPÎ: 2.15)|  

 

wPÎ: 2.15 

Kv‡Ri aviv:  

1| eZ©bx ms‡hv‡Mi c~‡e© bvovbxmn Ry‡ji K¨vjwiwgUvi ay‡q gy‡Q ïwK‡q Gi fi cwigvc Kiv nq|  

2| Gevi K¨vjwiwgUv‡i wKQz Zij (‡hgb Zvwc©b †Zj) c`v_© wb‡q cybivq fi cwigvc Kiv nq| wØZxq fi 

†_‡K cÖ_g fi ev` w`‡j Zij c`v‡_©i fi cvIqv hvq| 

3| GKwU _v‡gv©wgUvi T Gi mvnv‡h¨ Zi‡ji cÖv_wgK ZvcgvÎv 1 wbY©q Kiv nq| 

4| Pvwe eÜ K‡i Zwor cÖevn Pvjbv Kiv nq Ges GK wgwbU Aš—i A¨vgwgUvi †_‡K I Ges †fvëwgUv‡ii 

mvnv‡h¨ R Gi `yB cÖv‡š—i wefe cv_©K¨ V †`‡L †bqv nq| Zwor cÖevn Pvjbv Kivi mv‡_ mv‡_ ÷cIqvP 
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Pvjy Kiv nq| cix¶v PjvKv‡j Zwor cÖev‡ni gvb hw` D‡jL‡hvM¨ cwigv‡Y cwiewZ©Z nq Zvn‡j 

cwieZ©bkxj †iva Z_v wi‡qv÷v‡Ui mvnv‡h¨ A¨vgwgUv‡ii cvV wbw`©ó gv‡b w¯’i ivLv nq| 

5| Zi‡ji DòZv hLb cÖvq 10 0C †e‡o hvq ZLb Zwor cÖevn Ges ÷cIqvP eÜ K‡i mgq t Ges P‚ovš— 

ZvcgvÎv 1 †`‡L †bqv nq| 

 

ch©‡e¶Y I mwbœ‡ekb:  

1| bvovbxmn Ry‡ji K¨vjwiwgUv‡ii fi, m1 = ............................. gm 

2| bvovbxmn Ry‡ji K¨vjwiwgUv‡ii I Zi‡ji fi, m'2 = ............................. gm 

3| Zi‡ji fi,  m2 = m'2 - m1............................. gm 

4| K¨vjwiwgUvi Dcv`v‡bi Av‡cw¶K Zvc, S1  = ............................. cal gm-1 0C-1 

5| Zi‡ji Av‡cw¶K Zvc, S2 = ............................. cal gm-1 0C-1
 

 

QK-1: cwigvcK…Z cvV 

ch©‡e¶Y 

msL¨v 

Zi‡ji 

cÖv_wgK 

ZvcgvÎv 

1
 0C 

A¨vgwgUvi 

cvV 

I 
A 

Mo 

 

I 
A 

‡fvëvwgUvi 

cvV 

V 
V 

Mo 

 

V 
V 

Zi‡ji 

P‚ovš— 

ZvcgvÎv 

2
 0C 

Zv‡ci 

hvwš¿K mgZv 

J 
J cal-1

 

Mo 

 

J 
J cal-1

 

1 
        

    

    

2 
       

    

    

3 
       

    

    

wnmve:  

 J = 

VIt
 (m1s1 + m2s2) (2 - 1)

 j cal-1     
 = ............................................. j cal-1

 

 

djvdj:  

 Zv‡ci hvwš¿K mgZv, J = ........................................ j cal-1
 

 

mZK©Zv:  

1| _v‡gv©wgUv‡ii evj¦ hv‡Z †iva KzÛjx‡K ¯úk© bv K‡i †mw`‡K †Lqvj ivL‡Z n‡e| 

2| Zij‡K AweiZ bvo‡Z n‡e| 

3| cÖevn I wefe cv_©K¨ cwieZ©b n‡Z cv‡i; †m Kvi‡Y Mo cÖevn I Mo wefe cv_©K¨ wbY©q Ki‡Z n‡e| 

4| wewKiY ms‡kvab K‡i m‡ev©”P ZvcgvÎv wbY©q bv Kivq J Gi mwVK gvb bvI cvIqv †h‡Z cv‡i|
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P~ovš— g~j¨vqb 

 

K. eûwbe©vPbx cÖkœ: 

1. ûBU‡÷vb eªx‡Ri fvimv‡g¨i kZ© †KvbwU? 

 K.  

Q
S

R
p
  L. 

Q
R

S
p
  

 M.  

S
R

Q
P
  N. 

R
S

Q
P
  

2. Zwor cÖev‡ni d‡j †Kv‡bv cwievnx‡Z †h Zvc Drcbœ nq, Zv wbf©i K‡i,  

 i.  cwievnxi ˆ`‡N©̈ i Dci 

 ii.  cwievnxi †iv‡ai Dci 

 iii.  Zwor cÖevngvÎvi Dci 

wb‡Pi †KvbwU mwVK? 

 K. i I ii L. ii I iii 

 M. i I iii N. i, ii I iii 

L. msw¶ß DËi cÖkœ:  

1. K¨vjwii msÁv wjLyb|  

2. ‡iv‡ai D”PZv mnM Kv‡K e‡j? 

3. ‡Kv‡li Af¨š—ixY †iv‡ai msÁv wjLyb| 

4. wKk©‡di 1g m~ÎwU wjLyb| 

5. M¨vjfv‡bvwgUv‡ii we‡¶c k~Y¨ nIqvi kZ© wK? 

M. wek` DËi cÖkœ:  

1. ‡Kv‡li Af¨š—ixY †iva I Zwo”PvjK kw³i MvwYwZK m¤úK© ’̄vcb Ki“b|  

2. kv›U wK? g~j cÖev‡ni mv‡_ kv‡›Ui cÖev‡ni m¤úK© cÖwZôv Ki“b| 

3. ûBU‡÷vb eªxR bxwZ eY©bv Ki“b|  

4. Ry‡ji Zvcxq wµqvi m~Î¸‡jv wee„Z Ki“b I e¨vL¨v Ki“b|  

5. wKk©‡di m~Î¸‡jv wee„Z Ki“b I e¨vL¨v Ki“b|  

N. MvwYwZK mgm¨vejx :  

1. ‡Kv‡bv Zvgvi Zv‡ii †iva hw` Co20  ZvcgvÎvq 80.1  cvIqv hvq, Zvn‡j Co0  ZvcgvÎvq Gi †iva wbY©q 

Ki“b|  [ D: 67.1 ] 
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2. 5  †iv‡ai †iva‡Ki ga¨ w`‡q cÖwZ wgwb‡U 0C72  PvR© cÖevwnZ n‡j avi‡Ki cÖvš—Ø‡qi wefe cÖ‡f` KZ? 

 [D: 60V ] 

3. GKwU ˆe`ywZK evwZ R¡j‡Z 0.5A  we`y¨r LiP nq| hw` Gi cÖv‡š—i wefe cv_©K¨ 420V  nq Zvn‡j evwZi 

†iva KZ n‡e? [ D: 440 ] 

4. ‡Kv‡bv evwoi †gBb wgUvi volt220amp6   wPw ýZ Kiv Av‡Q| KZK¸‡jv watt60  Gi evwZ H evwo‡Z 

wbivcËvi mv‡_ e¨envi Kiv hv‡e?  [D: 22 wU ] 

5. cvwb‡Z wbgw¾Z Ae¯’vq GKwU Zv‡ii ga¨ w`‡q amp8  Zwor cÖevn sec20  a‡i cÖevwnZ Kiv n‡jv, Zv‡ii 

†iva hw` ohm18  nq Zvn‡j Drcbœ Zvc gm200  cvwbi ZvcgvÎv KZ e„w× cv‡e? [ D: C46.3 ] 

N. m„Rbkxj cÖkœ 

†R¨vwZ e¨envwiK K¬v‡m 100, 10, 60  Ges 5  †iva ms‡hvRb K‡i wb¤œiƒcfv‡e 

GKwU ûBU‡÷vb eªxR ˆZix Kij| 

K) GKK mn DòZv mn‡Mi gvb wjLyb| 1 

L) wKk©‡di m~Î `ywU D‡jL Ki“b| 2 

M) Ig = 0 gvb cvIqvi Rb¨ cÖ_g evûi †iv‡ai wKiƒc cwieZ©b Ki‡Z n‡e wbY©q Ki“b| 3 

N) M¨vjfv‡bvwgUv‡ii ‡iva hw` 15  nq Zvn‡j †RvwZ M¨vjfv‡bvwgUv‡ii cÖevn wbY©q 

Ki‡Z cvi‡e Kx bv- e¨vL¨v Ki“b| 4 

 

 

 

DËigvjv 

 

cv‡VvËi g~j¨vqb-2.1: 1| (K) 2| (M) 

cv‡VvËi g~j¨vqb-2.2: 1| (L) 2| (L)  3| (K) 

cv‡VvËi g~j¨vqb-2.3: 1| (L) 2| (M)  3| (N) 

cv‡VvËi g~j¨vqb-2.4: 1| (M) 2| (L) 

cv‡VvËi g~j¨vqb-2.5: 1| (K) 2| (M)  3| (M) 

cv‡VvËi g~j¨vqb-2.6: 1| (M) 2| (K) 

 

P~ovš— g~j¨vqb 

eû wbe©vPbx cÖkœ:  

1.M  2.N   
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