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Zwor

 

(Electricity):

 

wLª÷c~e© 600

 

A‡ã MÖxK `vk©wbK †_jm& (Thales)

 

jÿ¨ K‡ib †h,

 

A¨v¤̂vi‡K †ikgx Kvco Øviv Nl©b 

Ki‡j Zvi g‡a¨ GKwU A „̀k¨ kw³i D™¢e nq Ges A¤̂vi AvKl©Y ¸Y cÖvß nq| d‡j Zv †QvU †QvU KvM‡Ri UzKiv AvKl©Y 

K‡i| G A „̀k¨ kw³‡K we`¨yr ev Zwor e‡j|  

    

 

Pv‡R©i msÁv:

 

hvi Dcw¯’wZ‡Z †Kvb e¯‘‡Z w¯’i

 

we`¨yr, ˆe`¨ywZK †ÿÎ, w¯’i we`¨yr kw³i mÂvi nq I hLb e¯‘wU KvM‡Ri 

UzKivi gZ †QvU †QvU nvjKv UzKiv AvKl©Y Kivi mg_© iv‡L I hvi MwZ‡Z we`¨yr cÖevn, ˆe`¨ywZK †ÿÎ I †PŠ¤^K †ÿ‡Îi 

D™¢e nq Zv‡K PvR©

 

e‡j| PvR©

 

ỳB cÖKvi h_vt  1| abvZ¥K PvR©

 

2| FbvZ¥K PvR©, Pv‡R©i GK Kzj¤̂|  

 

 

Kzj¤̂:

 
†Kvb cwievn‡Ki ga¨w`‡q 1

 

A¨w¤úqvi Zwor cÖevn

 

1 †m‡KÛ Pj‡j, Gi †h †Kvb cȪ ’‡”Q` w`‡q †h cwigvb PvR©

 

cÖevwnZ nq Zv‡K 1

 

Kzj¤̂ PvR©

 

e‡j| 

   

 

we`¨y‡Zi cÖKvi‡f`

 

(Types of electricity

 

):

 

we`¨yr ỳB cÖKvi h_v

 



 

(1)

 

w¯’i we`¨yr

 

(Electrostatic or Static Electricity

 

)

 

I

 

(2) Pj

 

we`¨yr

 

(Electrodynamics or Current Electricity)

  

(1) w¯’i we`¨yr:

 

Nl©‡bi d‡j †h we`¨yr Drcbœ n‡q DrcwË ’̄‡j †_‡K hvq

 

†mB we`¨yr‡K w¯’i we`¨yr e‡j|   

 

(2) Pj we`¨yr:

 

hLb PvR©

 

cwievnxi ga¨w`‡q

 

AbeiZ Pj‡Z _v‡K ZLb Zv‡K Pj we`¨yr e‡j|  

 
 

Pv‡R©i cÖK…wZ

 

(Kinds of Charge

 

)

 

:

 

PvR©

 

ỳB cÖKvi h_v-

  

(1) abvZ¥K PvR©

 

(Positive Charge

 

)I (2) FbvZ¥K PvR©

 

(Negative Charge

 

)

 

Pv‡R©i wµqv

 

ev ag©

 

(Action of Charge

 

or Principles of Charge)

 

:

 

mgag©x PvR©

 

ci¯úi‡K weKl©Y

 

K‡i

 

I wecixZ ag©x 

PvR©

 

ci¯úi‡K AvKl©Y K‡i| G QvovI PvwR©Z e¯‘ APvwR©Z e¯‘‡KI AvKl©Y

 

K‡i|

 

 

we`¨y‡Zi B‡jKUªb gZev`  (Modern Theory Or Electron Theory Of Electricity):

 

G gZev` Abymv‡i cÖ‡Z¨K c`v_©B 

AwZ ÿz ª̀ ÿz ª̀ KYv Øviv MwVZ| G‡`i bvg cigvYy

 

(Atom)|

 

cÖvPxb Kv‡j weÁvbx‡`i aviYv wQj cigvYy AwefvR¨| wKš‘ 

†evi, iv`vi‡dvW©

 

cÖgyL weÁvbx cÖgvb K‡ib †h, cigvYy‡K wef³ Kiv hvq| †Kvb c`v‡_©i mKj cigvYy m „̀k, wKš‘ wewfbœ 

c`v‡_©i cigvby wewfbœ| nvBWª‡Rb Qvov cÖ‡Z¨KwU c`v‡_©i cigvby wZbwU KwYKv Øviv MwVZ| G KwYKv wZbwUi bvg B‡jKUªb 

(Electron), cÖ‡Uvb (Proton), Ges wbDUªb (Neutron)|

 

 

cigvbyi †K‡› ª̀i bvg wbDwK¬qvm| wbDwK¬qvm †cÖvUb I wbDUªb KYv Øviv MwVZ|

 

†cªvUb ab PvR©

  

enb K‡i I wbDUª‡b †Kvb PvR©

 

†bB|

 

myZivs wbDwK¬qvm abPvR©

 

wewkó| †cÖvU‡bi fi 

 

nvB‡Wªv‡R‡bi f‡ii mgvb| m~‡h©i Pvwiw`‡K wbw ©̀ó Kÿc‡_ †hgb MÖn¸‡jv Ny‡i †Zgwb 

 

wbDwK¬qv‡mi Pvwiw`‡K wewfbœ K‡ÿ

 

(Orbit)

 

B‡jKUªb wewfbœ ~̀i‡Z¡ Ae¯’vb K‡i Ny‡i| 

 

 

cÖ‡Z¨K B‡jKUªb FY PvR©

 

enb K‡i| GKwU B‡jKUªb ev GKwU †cÖvU‡bi PvR©B b~bZg PvR©| 

 

GKwU B‡jKUªb ev GKwU †cÖvU‡bi Pv‡R©i cwigvb = 1.6×10-19C| GKwU B‡jKUª‡bi 

 

fi

 

= 9.1×10-31

 

kg| wewfbœ †gŠ‡ji cigvYy‡Z B‡jKUª‡bi msL¨v wewfbœ|

 

GKB †gŠ‡ji cigvYy‡Z B‡jKUªb I cÖvU‡bi 

msL¨v mgvb| Gi d‡j ¯v̂fvweK Ae¯’vq †h †Kvb cigvYy PvR© wbi‡cÿ

 

KviY mgvb msL¨K wecixZ ag©x B‡jKUªb I †cÖvUb 

ci¯ú‡ii Zwor wµqv‡K cÖkwgZ K‡i| 

 

 

‡KvbI Dcv‡q GKwU cigvYyi †cÖvUb I B‡jKUª‡bi g‡a¨ ˆelg¨ m„wó Ki‡Z cvi‡j G‡Z GK RvZxq KwYKvi AvwaK¨ N‡U| 

G †ÿ‡Î cigvbywU PvwR©Z n‡q‡Q ejv nq| †Kvb ci gvby‡Z B‡jKUª‡bi NvUwZ n‡j †cÖvU‡bi Avwa‡K¨i Rb¨ cigvYywU 

abvZ¥K Pv‡R©

 

PvwR©Z n‡e| Avi cigvYy‡Z B‡jKUª‡bi AvwaK¨ NU‡j FYvZ¥K Pv‡R©

 

PvwR©Z n‡e| 

 

 

‡Kvb c`v‡_©i cigvYy‡Z

 

†cÖvUb¸‡jvi AvKl©‡Y B‡jKUªb¸‡jv cigvYyi g‡a¨ Ave× _v‡K| wewfbœ c`v‡_©i cigvYy‡Z
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GB AvKl©Y e‡ji cwigvb wewfbœ| ỳwU c`v_© hLb GK‡Î Nl©Y Kiv nq ZLb c`v_© ỳwUi g‡a¨ hvi g‡a¨ B‡jKUª‡bi eÜb 

A‡cÿvK…Z wkw_j Zv †_‡K wKQy B‡jKUªb wew”Qbœ n‡q AciwU‡Z P‡j hvq| Gi d‡j †h e¯‘ †_‡K B‡jKUªb wew”Qbœ nq †mB 

e¯‘wU‡Z B‡jKUª‡bi msL¨v K‡g hvIqvq Zv abvZ¥K Pv‡R© PvwR©Z nq Ges Ab¨ e¯‘wU‡Z B‡jKUª‡bi AvwaK¨ nIqvq GwU 

FbvZ¥K Pv‡R© PvwR©Z nq| c`v‡_©i PvwR©ZKi‡Yi Dc‡iv³ gZev`‡K Zwo‡Zi B‡jKUªbxq gZev` e‡j|  

 

PvR© †Kvqv›UvwqZ (Charge is Quantized) t PvR© wbiwew”Qbœ bq| GKwU b~¨bZg gv‡bi c~Y© msL¨K ¸wbZK| G b~¨bZg PvR© 

n‡”Q GKwU B‡jKUªb ev GKwU †cÖvU‡bi PvR© Ges Gi gvb 1.6×1019 Coulomb| G PvR©‡K hw` e Øviv cÖKvk Kiv nq Z‡e 

‡Kvb e¯‘i †gvU PvR©, q=ne †jLv hvq| GLv‡b n n‡”Q GKwU c~Y© msL¨v| †Kvb e¯‘‡Z Pv‡R©i gvb wbiwe”Qbœ bq A_©vr PvR© 

†Kvqv›UvwqZ|  

 

Zwor gva¨g (Electric Medium): PvR© ev Zwor PjvP‡ji Dci wfwË K‡i mKj gva¨g‡K wZbwU †kªYx‡Z wef³ Kiv nq|  

(K) cwievnx (Conductor): ‡h-me c`v‡_©i ga¨w`‡q Zwor mn‡RB PjvPj Ki‡Z cv‡i, Zv‡`i‡K cwievnx e‡j| †hgb- 

avZe c`v_©, gvbe‡`n, gvwU, GwmW, cvi` BZ¨vw`|            

 

(L) Aa©cwievnx (Semiconductor): ‡h-me c`v‡_©i ga¨w`‡q Zwor AvswkK PjvPj Ki‡Z cv‡i Zv‡`i‡K Aa© cwievnx 

e‡j| †hgb- wmwjKb, Rv‡g©wbqvg, Kve©b BZ¨vw`|       
 

(M) AšÍiK ev Acwievnx (Insulator or Non-conductor): ‡h-me c`v‡_©i ga¨w`‡q Zwor ‡Kvb Ae¯’vq PjvPj Ki‡Z 

cv‡i bv, Zv‡`i‡K AšÍiK ev Acwievnx e‡j| †hgb- KvP, ivevi, B‡evbvBU BZ¨vw`|       
 

Zworweÿb hš¿ (Electroscope): †h h‡š¿i mvnv‡h¨ Pv‡R©i Dcw¯’wZ, cÖK…wZ Ges cwigvb cwigvc Kiv hvq Zv‡K Zworweÿb 

hš¿ e‡j| Zworweÿb hš¿ ỳB cÖKvi h_v- (1) wc_ ej Zworweÿb hš¿ I (2) ¯Ŷ©cvZ Zworweÿb hš¿| 

¯Ŷ©cvZ Zworweÿb hš¿ (Gold Leaf Electroscope):   
MVb: ¯Ŷ©cvZ Zworweÿb h‡š¿ avZe `‡Ûi Dci GKwU avZe PvKwZ D Ges  

avZe `‡Ûi wb‡Pi cÖv‡šÍ ỳwU nvjKv ¯Ŷ©cvZ (L, L) mshy³ _v‡K| cvZ ỳwU  

¯^‡Y©i cwie‡Z© Ab¨ †h †Kvb avZzi n‡Z cv‡i| avZe PvKwZwU‡K evB‡i †i‡L  

¯^‡Y©i cvZmn `‡Ûi wb‡Pi Ask Acwievnx c`v‡_©i wQwc C Gi ga¨w`‡q GKwU  

KvP cv‡Îi g‡a¨ cÖ‡ek Kiv‡bv _v‡K| KvPcvÎwU †mvbvi cvZ ỳwU‡K ayjvevwj  

I evqy cÖev‡ni nvZ ‡_‡K iÿv K‡i| †mvbvi cvZ ỳwUi cv‡k KvPcv‡Îi Mv‡q  

wfZ‡ii I evB‡ii cv‡k GKwU K‡i wU‡bi cvZ jvMv‡bv _v‡K| G‡Z h‡š¿i  

mywew`Zv ev‡o| cv‡Îi g‡a¨ evqy‡K ï®‹ ivLvi Rb¨ cvwb †kvlK c`v_© CaCl2 ivLv nq|           
 

Kvh©cÖYvjx : 

 

Pv‡R©i Aw¯ÍZ¡ wbY©q: †Kvb e¯‘‡Z PvR© Av‡Q wKbv Zv cixÿv Kivi Rb¨ cixÿvaxb e¯‘‡K GKwU AšÍwiZ nvZ‡ji mvnv‡h¨ 

APvwR©Z ¯Ŷ©cvZ h‡š¿i PvKwZi wbKU ai‡j hw` Zworweÿb h‡š¿i †mvbvi cvZØq duvK n‡q hvq Z‡e eyS‡Z n‡e e ‘̄wU‡Z 

PvR© Av‡Q Avi hw` duvK bv nq Z‡e eyS‡Z n‡e e¯‘wU‡Z PvR© bvB|   

 

Pv‡R©i cªK…wZ wbY©qt cÖ_‡g GKwU ¯Ŷ©cvZ ZworweÿY hš¿‡K abPvR© ev FbPv‡R© PvwR©Z Kiv nq| Gici cixÿvaxb e¯‘wU‡K 

GKwU AšÍwiZ nvZ‡ji mvnv‡h¨ ax‡i ax‡i Zworweÿb h‡š¿i cvKwZi wbKU Avbv nq| hw` †mvbvi cvZ Ø‡qi duvK e„w×cvq 

Z‡e eyS‡Z n‡e cixÿvaxb e ‘̄ I ZworweÿY hš¿ mg PvR© PvwR©Z Avi cvZ ỳwUi duvK hw` K‡g hvq Z‡e eyS‡Z n‡e 

cixÿvaxb e ‘̄wU Zworweÿb h‡š¿i wecixZag©x Pv‡S© PvwR©Z|  
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Pv‡R©i cwigvb wbY©qt cixÿvaxb e¯ÍywU‡K GKwU AšÍwiZ nvZ‡ji mvnv‡h¨ APvwR©Z ¯Ŷ©cvZ Zworweÿb h‡š¿i PvKwZi wbKU 

Avbv nq| Zworweÿb h‡š¿i cvZ ỳwUi weP¨ywZ cixÿvaxb e¯‘i Pv‡R©i mgvbycvwZK| myZivs †mvbvi cvZ Ø‡qi duvK †ekx 

n‡j eyS‡Z n‡e e ‘̄wU‡Z Pv‡R©i cwigvb †ekx Avi duvK Kg n‡j eyS‡Z n‡e e¯‘wU‡Z Pv‡R©i cwigvb Kg|  

 

Zwor Av‡ek: ‡Kvb PvwR©Z e¯‘i wbKU APvwR©Z e¯‘ ivL‡j PvwR©Z e¯‘i cÖfv‡e  

APvwR©Z e¯‘wU mvgwqK fv‡e Pv‡R© cwibZ Kivi c×wZ‡K Zwor Av‡ek e‡j|     
e¨L¨v: GKwU KvP `Û C ‡K †ikg w`‡q fvj K‡i N‡l abvZ¥K fv‡e PvwR©Z  

Kiv nq| AZtci G‡K AšÍwiZ nvZ‡ji mvnv‡h¨ a‡i GKwU cwievnx `Û AB Gi wbKU Avbv nq| G‡Z `‡Ûi A cÖv‡šÍ e× 

FbPvR© I B cÖv‡šÍ gy³ ab PvR© Avweó nq| C `‡Ûi PvR©‡K Av‡ekx PvR© Ges A ev B we› ỳi PvR©‡K Avweó PvR© e‡j|  

 

e× PvR© I gy³PvR©: Avweó cwievn‡Ki †h cÖvšÍ Av‡ekx cwievn‡Ki wbK‡U _v‡K (Dc‡iv³ wP‡Î A cÖvšÍ) †mB cÖv‡šÍ †h 

Pv‡R©i m„wó nq Zv‡K e× PvR© e‡j| G Pv‡R©i cÖK…wZ Av‡ekx Pv‡R©i wecixZ nIqvq, Giv Av‡ekx Pv‡R©i AvKl©‡Yi cÖfv‡e 

¯’vb Z¨vM Ki‡Z cv‡i bv ZvB Giv e× PvR©| wKš‘ Avweó cwievn‡Ki B cÖv‡šÍi PvR© Av‡ekx Pv‡R©i mgag©x nIqvq weKl©Y 

Abyfe Kivq Giv hZ ~̀i m¤¢e ~̀‡i m‡i †h‡Z cv‡i| G Pv‡R©i Dci Ab¨ †Kvb Pv‡R©i AvKl©b _v‡Kbv e‡j G`i‡K gy³ 

PvR© e‡j|       

 

Nl©‡bi d‡j mg cwigvb wecixZ PvR© Drcbœ nq: GKwU ï®‹ KvP`‡Ûi gv_vq GKwU †ik‡gi  

Uzwc civ‡bv nq Ges Uzwci mv‡_ GKwU †ikgx myZv AvUKv‡bv nq hv‡Z nv‡Zi ¯úk© QvovB  

Uzwc‡K `Û n‡Z Ly‡j †djv hvq|  

Gevi †ik‡gi Uzwc w`‡q KvP `Û‡K Nl‡j PvR© Drcbœ n‡e| Uzwcmn KvP `Û‡K APvwR©Z  

¯Ŷ©cvZ Zworweÿb h‡š¿i PvKwZi wbKU ai‡j ¯Ŷ© cvZØq duvK nq bv| A_©vr `Û I Uzwci  

†gvU PvR© k~b¨|  

Gevi myZvi mvnv‡h¨ Uzwc‡K c„_K K‡i Dfq‡K we`¨yrweÿb h‡š¿i mvnv‡h¨ cixÿv Ki‡j †`Lv hv‡e †h, `‡Û abvZ¥K PvR© I 

Uzwc‡Z FbvZ¥K PvR© m„wó n‡q‡Q| G ỳwU‡Z mgvb I wecixZ PvR© _vKvi Kvi‡Y GKwÎZ Ae¯’vq ci¯ú‡ii PvR©‡K bvKP 

K‡i †`q d‡j h‡š¿ †Kvb cÖfve †`Lv hvq bv| G NUbv Øviv cÖgvwYZ nq †h, Nl©‡bi d‡j mg cwigvb wecixZ PvR© Drcbœ 

nq|   

 

Av‡ek cÖK…qvq ¯Ŷ©cvZ Zworweÿb hš¿‡K abvZ¥K Pv‡R©  PvwR©Z KiY:  

(1)¯̂Y©cvZ ZworweÿY hš¿‡K abvZ¥K Pv‡R© PvwR©Z Kivi Rb¨ cÖ_‡g GKwU ï®‹ B‡evbvBU `Û A -†K ï®‹ d¬v‡b‡ji UzK‡iv 

w`‡q N‡l `ÛwU‡K FYvZ¥K Pv‡R© PvwR©Z Kiv nq| Gevi H PvwR©Z B‡evbvBU `ÛwU‡K cixÿvaxb Zworweÿb h‡š¿i PvKwZ 

D Gi wbKU Avbv nq †hb `ÛwU PvKwZ‡K ¯úk© bv K‡i (wPÎ-K)| Av‡ek cÖwµqvq PvKwZ‡Z e× ab PvR© Ges ¯Ŷ©cvZ 

ỳwU‡Z gy³ FYPvR© Drcbœ n‡e| cvZ Ø‡q mgRvZxq FYPv‡R©i mÂvi nIqvq Df‡qi g‡a¨ weKl©‡Yi Rb¨ ¯Ŷ©cvZ ỳwU duvK 

n‡e| ¯Ŷ©cv‡Zi FYvZ¥K Pv‡R©i cÖfv‡e h‡š¿i wfZ‡ii wU‡bi cv‡Z abvZ¥K PvR© Drcbœ n‡e G‡Z ¯Ŷ©cv‡Zi duvK Av‡iv 

e„w× cv‡e|  

 

                                
(2) Gi ci A -†K ¯ ̂-¯’v‡b †i‡L Zworweÿb h‡š¿i PvKwZ‡K Aí mg‡qi Rb¨ nvZ Øviv ¯úk© Ki‡j ev f~-mshy³ Ki‡j 

cvZØ‡qi gy³ PvR© gvwU‡Z P‡j hv‡e Ges PvR©nxb nevi Rb¨ ¯Ŷ©cvZ Øq cici¯ú‡ii Mv‡q †j‡M hv‡e (wPÎ-L)|  
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(3) Gevi `Û A ‡K ¯ ̂¯’v‡b †i‡L f~-ms‡hvM wew”Qbœ Kiv nq (wPÎ-M)| G‡Z PvKwZi ab PvR©̧ ‡jv A `‡Ûi FYPv‡R©i 

AvKl©‡Y PvKwZ‡Z Ae¯’vb Ki‡e|                                  

(4) cwi‡k‡l B‡evbvBU `Û A -†K PvKwZi wbKU n‡Z mwi‡q wb‡j PvKwZi ab PvR©̧ ‡jv wb‡R‡`i g‡a¨ `Û ch©šÍ Qwo‡q 

co‡e| G‡Z abvZ¥K Pv‡R© PvwR©Z ¯Ŷ©cvZØq ci¯úi‡K weKl©Y Kivq ¯^Y©cvZØ‡qi g‡a¨ duv‡Ki m„wó n‡e(wPÎ-N)| Gfv‡e 

Av‡ek cÖK…qvq ¯Ŷ©cvZ Zworweÿb hš¿‡K abvZ¥K Pv‡R©  PvwR©Z Kiv nq|  

 

Av‡ek cÖK…qvq ¯Ŷ©cvZ Zworweÿb hš¿‡K FYvZ¥K Pv‡R©  PvwR©Z KiY: (1)¯Ŷ©cvZ ZworweÿY hš¿‡K abvZ¥K Pv‡R© 

PvwR©Z Kivi Rb¨ cÖ_‡g GKwU ï®‹ KvP `Û A -†K ï®‹ ‡ikwg Kvco w`‡q N‡l `ÛwU‡K abvZ¥K Pv‡R© PvwR©Z Kiv nq| 

Gevi H PvwR©Z KvP `ÛwU‡K cixÿvaxb Zworweÿb h‡š¿i PvKwZ D Gi wbKU Avbv nq †hb `ÛwU PvKwZ‡K ¯úk© bv K‡i 

(wPÎ-K)| Av‡ek cÖwµqvq PvKwZ‡Z e× FY PvR© Ges ¯Ŷ©cvZ ỳwU‡Z gy³ abPvR© Drcbœ n‡e| cvZ Ø‡q mgRvZxq 

abPv‡R©i mÂvi nIqvq Df‡qi g‡a¨ weKl©‡Yi Rb¨ ¯Ŷ©cvZ ỳwU duvK n‡e| ¯Ŷ©cv‡Zi abvZ¥K Pv‡R©i cÖfv‡e h‡š¿i 

wfZ‡ii wU‡bi cv‡Z FYvZ¥K PvR© Drcbœ n‡e G‡Z ¯Ŷ©cv‡Zi duvK Av‡iv e„w× cv‡e|  

           

(2) Gi ci A -†K ¯ ̂-¯’v‡b †i‡L Zworweÿb h‡š¿i PvKwZ‡K Aí mg‡qi Rb¨ nvZ Øviv ¯úk© Ki‡j ev f~-mshy³ Ki‡j 

cvZØ‡qi gy³ abvZ¥K PvR©‡K gvwU †_‡K FYvZ¥K PvR© G‡m cÖkwgZ Ki‡e| PvR©nxb nevi Rb¨ ¯Ŷ©cvZ Øq cici¯ú‡ii 

Mv‡q †j‡M hv‡e (wPÎ-L)|  

 

(3) Gevi `Û A ‡K ¯ ̂¯’v‡b †i‡L f~-ms‡hvM wew”Qbœ Kiv nq (wPÎ-M)| G‡Z PvKwZi FY PvR©̧ ‡jv A `‡Ûi ab Pv‡R©i 

AvKl©‡Y PvKwZ‡Z Ae¯’vb Ki‡e|                               

 

(4) cwi‡k‡l KvP `Û A -†K PvKwZi wbKU n‡Z mwi‡q wb‡j PvKwZi FY PvR©̧ ‡jv wb‡R‡`i g‡a¨ `Û ch©šÍ Qwo‡q co‡e| 

G‡Z FYvZ¥K Pv‡R© PvwR©Z ¯Ŷ©cvZØq ci¯úi‡K weKl©Y Kivq ¯Ŷ©cvZØ‡qi g‡a¨ duv‡Ki m„wó n‡e(wPÎ-N)| Gfv‡e Av‡ek 

cÖK…qvq ¯Ŷ©cvZ Zworweÿb hš¿‡K FYvZ¥K Pv‡R©  PvwR©Z Kiv nq|  

 

weKl©YB ZworMȪ ’Zvi wbwðZZi cÖgvY: GKwU PvwR©Z e¯‘ Aci APvwR©Z e¯‘‡K AKl©Y K‡i| Avevi GKwU wecixZ ag©x 

Pv‡R© PvwR©Z e¯‘‡KI AvKl©Y K‡i| myZivs AvKl©Y Øviv wØZxq e¯‘wU PvwR©Z wK APvwR©Z Zv †Sv hvq bv| wKš‘ mgag©x Pv‡R© 

PvwR©Z ỳwU e¯‘ ci¯úi‡K weKl©Y K‡i| GKwU PvwR©Z I Aci GKwU APvwR©Z e¯‘i g‡a¨ KLbI weKl©Y cwijwÿZ nq bv| 

Kv‡RB e¯‘Ø‡qi g‡a¨ weKl©Y ej cwijwÿZ n‡j wbwðZ fv‡eB ejv hvq †h, e¯‘Øq mgag©x Pv‡R© PvwR©Z| BnvB   weKl©YB 

ZworMȪ ’Zvi wbwðZZi cÖgvY | 

 

Pv‡R©i ‡ÿ‡Î Kzj‡¤̂i m~Î: ‡Kvb gva¨‡g ỳwU we› ỳPv‡R©i  ga¨eZ©x AvKl©Y ev weKl©Y e‡ji gvb PvR©Ø‡qi cwigv‡bi ¸bd‡ji 

mgvbycvwZK Ges G`i ga¨eZ©x ~̀i‡Z¡i e‡M©i e¨v¯ÍvbycvwZK Ges GB ej PvR© Ø‡qi ms‡hvRK mij‡iLv eivei wµqv K‡i|                                           
e¨vL¨v: g‡b Kwi †Kvb gva¨‡g A I B ỳwU we› ỳ PvR© i‡q‡Q| PvR© Ø‡qi cwigvb  

h_vµ‡g Q1 I Q2 Ges G‡`i ga©eZ©x ~̀iZ¡ r| PvR©Ø‡qi cvi¯úwiK AvKl©Y ej  

F n‡j, Kzj‡¤̂i m~Îvbymv‡i wµqvkxj ej  21QQF   hLb r w ’̄i _v‡K| 

     2
1
r

F      hLb Q1, Q2 w ’̄i _v‡K|  GKÎ K‡i cvB, 
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     2
21

r
QQF 

 hLb cÖwZwU ivwk cwieZ©b kxj|   

             2
21

r
QQCF    GLv‡b C GKwU mgvbycvwZK aªæeK| GB aªæe‡Ki gvb mswkøó 

gva¨‡gi cÖK…wZ I cwigv‡ci GK‡Ki c×wZi Dci wbf©i K‡i| k~b¨ gva¨‡g Ges SI GK‡K 

04
1





C  ‡jLv hvq 

 GLv‡b,  0 - †K k~b¨ gva¨‡gi †f`b‡hvM¨Zv e‡j|  0 Gi gvb 8.854× 10-12C2N-1m-2
 | A_©vr k~b¨ gva¨‡g SI 

GK‡K Kzj‡¤̂i m~‡Îi iƒc nj, 2
21

04
1

r
QQF





 GLv‡b, 

229

0

109
4

1 


CNm


| k~b¨ gva¨g Qvov K 

civ‰e ỳwZK aªæeK wewkó Ab¨ gva¨‡g Kzj‡¤̂i m~‡Îi iƒc n‡e, 2
21

0

  
4

1
r
QQ

K
F





   

 

Pv‡R©i GKK: Pv‡R©i SI GK‡Ki bvg Kzj¤̂|  

 

Kzj¤̂: ỳwU mgvb I mgag©x we› ỳPvR© k~b¨ gva¨‡g 1 wgUvi ~̀i‡Z¡ †_‡K hw` GK Aci‡K 9×109
 wbDUb e‡j weKl©Y K‡i 

Z‡e PvR©Ø‡qi cÖ‡Z¨KwU‡K 1 Kzj¤̂ PvR© e‡j| 

 

Zwor‡ÿÎ: GKwU Pv‡R©i Pvicv‡k †h ¯’vb e¨vwcqv H PvR©wU cÖfve we¯Ívi K‡i Zv‡K H Pv‡R©i Zwor†ÿÎ e‡j|  

 

Zwor‡ÿ‡Îi cÖvej¨ ev ZxeªZv: Zwor‡ÿ‡Îi †Kvb we› ỳ‡Z GKwU GKK ab PvR© ¯’vcb Ki‡j GUv †h ej Abyfe K‡i, 
Zv‡K H †ÿ‡Îi D³ we› ỳi Zwor cÖvej¨ e‡j| Zwor †ÿÎ cÖvej¨‡K E w`‡q cÖKvk Kiv nq|                                                                                                                               

Q cwigvb PvR© Zwor‡ÿ‡Îi Af¨šÍ‡i F ej Abyfe Ki‡j D³ we› ỳi Zwor cÖve‡j¨i gvb n‡e, 

Q
FE 

     cÖve‡j¨i GKK 

NC -1| Zwor‡ÿ‡Îi †Kvb we› ỳi cÖvej¨ 2×105NC-1
 ej‡Z GB eywS †h, D³ we› ỳ‡Z 1C ab PvR© ivL‡j GUv 2×105N ej 

Abyfe K‡i|  

 

we› ỳ Pv‡R©i Rb¨ Zwor‡ÿ‡Îi †Kvb we› ỳi cÖve‡j¨i ivwkgvjv wbY©q: g‡b Kwi K civ‰e`¨zwZK aªæeK wewkó †Kvb gva¨‡g A 

we› ỳ‡Z +q cwigvb PvR© i‡q‡Q| A n‡Z r ~̀i‡Z¡ †Kvb we› ỳ P -Gi Zwor cÖvej¨ E wbY©q Ki‡Z n‡e| P we› ỳ‡Z GKK ab 

Pv‡R©i Dci wµqvkxj ejB D³ Pv‡R©i Rb¨ H we› ỳi ‰e`¨ywZK cÖvej¨|  

  2
0

2
0 r

q   
K4π

1 
r

1q   
K4π

1E






   

evqy gva¨‡g K=1 n‡j cÖve‡j¨i ivwk n‡e,   
r
q   

4
1

2
0




E  ˆe`¨ywZK cÖvej¨ GKwU †f±i ivwk| KviY cÖve‡j¨i gvb I 

w`K Av‡Q| GKK ab PvR© †h Awfgy‡L ej Abyfe K‡i Zv n‡e H we› ỳ‡Z cÖve‡j¨i AwfgyL|  

GLb H we› ỳ‡Z GKK ab Pv‡R©i cwie‡Z© q0 PvR© ¯’vcb Ki‡j wµqvkxj ej   
r

qq   
4

1
2

0

0







F  n‡e| d‡j,  

  q0EF  A_©vr, cÖvej¨,

0q
FE     
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wefe: Amxg ~̀iZ¡ n‡Z GKK abvZ¥K PvR©‡K Zwor ‡ÿ‡Îi †Kvb we› ỳ‡Z Avb‡Z †h cwigvb KvR Ki‡Z nq Zv‡K H we›`yi 

Zwor wefe e‡j| aiv hvK, Amxg ~̀iZ¡ n‡Z +q cwigvb PvR© Zwor‡ÿ‡Îi †Kvb we› ỳ‡Z Avb‡Z m¤úbœ Kv‡Ri cwigvb W, 

msÁvbymv‡i, H we› ỳi wefe , 

q
WV 

 wef‡ei GKK †fvë| wefe‡K V Øviv cÖKvk Kiv nq|  

wefe n‡jv †¯‹jvi ivwk|  

†fvë: Amxg ~̀iZ¡ n‡Z 1 Kzj¤̂ PvR©‡K ˆe`¨ywZK †Kvb we› ỳ‡Z Avb‡Z hw` 1 Ryj KvR nq Zv‡e H we› ỳi wefe‡K 1 †fvë 

wefe e‡j| †Kvb we› ỳi wefe 20 †fvë ej‡Z GB eywS ‡h, Amxg ~̀iZ¡ n‡Z 1 Kzj¤̂ PvR©‡K ˆe`¨ywZK ‡ÿ‡Îi H we› ỳ‡Z 

Avb‡Z hw` 20  Ryj KvR m¤úvw`Z nq|      

 
+q PvR© ‡_‡K r ~̀i‡Z¡ wef‡ei ivwk gvjv wbY©q: g‡b Kwi, K Zworgva¨gvsK wewkó †Kvb gva¨‡gi P we› ỳ‡Z GKwU ÿz`ª 

PvR© +q Aew¯’Z| P we› ỳ‡Z ÿz ª̀ PvR© +q Gi Rb¨ m„ó Zwor †ÿ‡Î P n‡Z r ~̀i‡Z¡ Q we› ỳ‡Z wefe V  wbY©q Ki‡Z n‡e|    

PQ †hvM K‡i R ch©šÍ ewa©Z Kiv nj| 

aiv hvK, Q we› ỳ‡Z GKwU GK GKK abvZ¡K PvR© ¯’vcb Kiv n‡jv| P we› ỳ‡Z +q Pv‡R©i Rb¨ Q we› ỳ‡Z GKK 

abvZ¥K Pv‡R©i Dci cÖhy³ ej A_©vr Zwor cÖvej¨ E n‡j, 

2
0 r

q  
4

1
K

E





, QR eivei wµqv Ki‡e| GLb Q we› ỳi 

GKK PvR©‡K we› ỳi P w`‡K QP eivei Lye ÿz`ª ~̀iZ¡ dr cwigvb mwi‡q S we› ỳ‡Z Avb‡Z K…Z KvR, S I Q we› ỳi wefe 

cv_©K¨ dV Gi mgvb| myZivs dV = GKK abvZ¥K Pv‡R©i Dci wµqvkxj ej × e‡ji w`‡K mi‡Yi Dcvsk|    

                                     ev, dV = E × dr cos180º [ ej I miY ci¯úi wecixZgyLx e‡j G‡`i AšÍ©f~³ †KvY 180º]  
                                     ev, dV =  E dr 

                            dr  
r
q  

K4π
1   dV 2

0
  GLb Amxg ~̀iZ¡ r †_‡K rr   ch©šÍ mxgvi g‡a¨ Dc‡iv³ mgxKiY‡K 

mgvKjb K‡i cvB,     


r

2
0

0
dr  

r
q  

4
1  

K
dV

V


 

                                         


r

2
0

0 dr  
r
1   

4
 

K
qdV V


   

                                       


r 2-

0

dr  r   
4

 0
K

qV


 

                                       
r

K
qV
















1-

r  
4

 
12-

0
 

                                        r
K

qV 



 1

0

r  
4

 


 

                                       
r

rK
qV











1  
4

 
0

 

                                       











11  
4

 
0 rK

qV


 

                                         
r
1

4
 

0 K
qV





evqy ev k~b¨ gva¨‡g K=1,  †m‡ÿ‡Î  wef‡ei gvb n‡e, 

                                               
r
1

4
 

0



qV  BnvB +q PvR© ‡_‡K r ~̀i‡Z¡ wef‡ei ivwk gvjv| 
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mylg ˆe`¨ywZK †ÿÎ: †Kvb ˆe`¨ywZK †ÿ‡Îi gvb I w`K me©Î mgvb 

I w`K me©Î GKB w`‡K n‡j Zv‡K mylg ˆe ỳwZK †ÿÎ e‡j| 

 

‰e`¨ywZK ‡ÿÎ: †Kvb ˆe`¨ywZK Pv‡R©i Pvwiw`‡K †h ¯’vb Ry‡o ˆe`¨ywZK Pv‡R©i cÖfve cwijwÿZ nq Zv‡K ˆe`¨ywZK †ÿÎ 

e‡j|   

 

‰e`¨ywZK ej‡iLv:  

(K) ˆe`¨ywZK ej‡iLv ˆe`¨ywZK †ÿ‡Îi g‡a¨ Aw¼Z †Lvjv eµ †iLv  

hvi †Kvb we› ỳ‡Z Aw¼Z ¯úk©K H we› ỳ‡Z jwä e‡ji w`K wb‡ ©̀k K‡i|  

(L) ˆe`¨ywZK †ÿ‡Îi wewfbœ we› ỳ‡Z wew”Qbœ GKK ab PvR© †Q‡o w`‡j 

H PvR©wU †h c‡_ AvK…ó ev weK…ó nq Zv‡K ˆe`¨ywZK ej‡jLv e‡j|  

 

‰e`¨ywZK ej‡iLvi ag©: (1) ˆe`¨ywZK ej †iLv †Lvjv eµ †iLv|  

(2) †iLv¸‡jv ab PvR© †_‡K Drcbœ n‡q FY Pv‡R© †kl nq|  

(3) ỳwU ej †iLv ci¯úi‡K †Q` K‡i bv|  

(4) ej‡iLv ¸wj j¤̂ fv‡e †ei nq j¤̂ fv‡e cÖ‡ek K‡i|  

(5) cÖ‡Z¨K ej †iLvi ỳB cÖv‡šÍ wecixZ PvR© _v‡K|   

(6) ej‡iLv ¸wj myZvi b¨vq AvPiY K‡i| 

 

aviK: cwievnx‡Z PvR© msiÿY Kivi hvwš¿K †KŠkj‡K aviK e‡j| ỳwU cwievnx cvZ‡K mvgvb¨ ~̀i‡Z¡ cvkvcvwk †i‡L 

G‡`i ga¨eZ©x ¯’vb AšÍiK c`v_© (evqy, KvP, cøvw÷K, †gvg BZ¨vw`) w`‡q c~Y©K‡i aviK ˆZix Kiv nq|      

 

aviKZ¡: †Kvb cwievnxi GKK wefe e„w× Ki‡Z †h cwigvb PvR© jv‡M Zv‡K H cwievnxi aviKZ¡ e‡j| aviKZ¡‡K C Øviv 

cÖKvk Kiv nq| †Kvb cwievnxi wefe V cwigvb e„w× Ki‡Z hw` Q cwigvb PvR© jv‡M Z‡e H cwievnxi aviKZ¡ 

V
QC   

n‡e| aviK‡Z¡i GKK d¨vivW|    

 

d¨vivW: †Kvb cwievnxi wefe 1 †fvë e„w× Ki‡Z hw` 1 Kzj¤̂ PvR© jv‡M Z‡e H cwievnxi aviKZ¡‡K 1 d¨vivW aviKZ¡ 

e‡j|  

 

gvB‡µvd¨vivW: †Kvb cwievnxi wefe 1 †fvë e„w× Ki‡Z hw` 1 Kzj¤̂ PvR© jv‡M Z‡e H cwievnxi aviKZ¡‡K 1 d¨vivW 

aviKZ¡ e‡j| 1 d¨viv‡Wi 10 jÿ fv‡Mi GK fvM‡K 1 gvB‡µvd¨vivW aviKZ¡ e‡j| G‡K F Øviv cÖKvk Kiv nq| 

1F=10 -6 F |   

 

 

†MvjvKvi cwievnxi aviK‡Z¡i ivwkgvjv wbb©q: g‡b Kwi, k~b¨ ev evqy gva¨‡g r e¨vmva© wewkó GKwU †MvjvKvi cwievnx A 

Gi †K› ª̀ O Ges †MvjKwU‡Z +Q cwigvb PvR© i‡q‡Q| awi, †Mvj‡Ki aviKZ¡ C Ges c„‡ôi wefe V| AZGe aviK‡Z¡i 

msÁvbymv‡i, 

V
QC    

          (1)  ...  ...  ...  ...
C
QV    

GLb, †Mvj‡K cÖ̀ Ë Q PvR© mylgfv‡e Qwo‡q c‡o Ges Zwor‡ÿÎ ej‡iLv ¸‡jv  

†Mvj‡Ki c„ó n‡Z j¤̂fv‡e wbM©Z n‡q ewngyL©x n‡e| ej‡iLv ¸‡jv‡K wcQ‡bi w`‡K  

ewa©Z Ki‡j Giv †K‡› ª̀ wgwjZ n‡e| d‡j PvR© †K‡› ª̀ ‡K› ª̀xf~Z Av‡Q aiv hvq|  
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d‡j †MvjK c„‡ôi me©Î wefe ...(2)  ...  ...  ...
r
Q  

4π
1V

0
   

mgxKiY (1) I (2) n‡Z cvB, 

r
Q  

4π
1

C
Q

0
  

   rC 04    BnvB k~b¨ ev evqy gva¨‡g †MvjvKvi avi‡Ki aviK‡Z¡i ivwkgvjv|  

k~b¨ ev evqy gva¨‡g †MvjvKvi avi‡Ki aviKZ¡ e¨vmv‡a©i 04  ¸Y| evqy Qvov Ab¨gva¨‡g aviKZ¡ KrC 04    n‡e| 

GLv‡b, K gva¨gwUi civ‰e ỳ¨wZK aªæeK| K04   aªæeK, d‡j rC  | A_©vr †MvjvKvi avi‡Ki aviKZ¡ e¨vmv‡a©i 

mgvbycvwZK|  

 

mgvšÍivj cvZ avi‡Ki aviK‡Z¡i ivwkgvjv wbb©q: GKB AvK…wZi mgvb †ÿÎdj wewkó  

ỳwU mgvšÍivj avZe cvZ M I N  evqy‡Z d ~̀i‡Z¡ †i‡L mgvšÍivj cvZ aviK MVb Kiv  

nq| cvZ ỳwUi GKwU‡Z PvR© †`Iqv _v‡K I AciwU‡K f~-mshy³ Kiv _v‡K| cvZ ỳwUi 

cÖ‡Z¨KwUi †ÿÎdj A Ges ga¨eZ©x gva¨g evq~| M cvZwU AšÍwiZ, N cvZwU f~-mshy³|  

M cvZwU‡K Zwor Drcv`K h‡š¿i mvnv‡h¨ +Q Pv‡R© PvwR©Z Kiv nq| G‡Z N cv‡Zi  

wfZ‡ii FbvZ¥K PvR© I evB‡ii c„‡ô abvZ¥K PvR©  Avweó n‡e| N cvZwU f~wgi 

mv‡_ hy³ _vKvq f~wg n‡Z B‡jKUªb G‡m evB‡ii c„‡ôi abvZ¥K PvR©‡K cÖkwgZ K‡i| cZwUi wfZ‡ii c„‡ô FbvZ¥K e× 

Pv‡R© Avweô _vK‡e| G Ae¯’vq ej‡iLv ¸wj abvZ¥K M cvZ n‡Z wbM©Z n‡q FYvZ¥K N cv‡Z †cŠQ‡e| cvZ ỳwUi ga¨eZ©x 

~̀iZ¡ Kg e‡j ej‡iLv¸wj mgvšÍivj n‡e, wKš‘ cvk©¦Pv‡ci d‡j cvZ ỳwUi cÖvšÍ fv‡M ej ‡iLv¸wj †eu‡K hv‡e|  

 

wnmve I MYbv: g‡b Kwi aviKwUi cÖ‡Z¨KwU cv‡Zi †ÿÎdj =A Ges M cv‡Z cÖ̀ Ë Pv‡R©i cwigvb Q|  

myZivs M cv‡Zi c„ôZ‡ji ZjgvwÎK NbZ¡, 

A
Q

  ev, Q=A ...  ...  ...  ... (1) 

M I N  cvZ ỳwUi g‡a¨ wefe cv_©K¨ V n‡j,  

   V = GKK ab PvR©‡K N  cvZ n‡Z M cv‡Z ’̄vbvšÍwiZ Ki‡Z K…Z KvR, 

  V = cÖvej¨ × ~̀iZ¡  

  V = E×d ...  ...  ...  (2)  
wKš‘, M cv‡Z Avav‡bi Zj gvwÎK NbZ¡  e‡j Gi c„ôZ‡ji GKK †ÿÎdj n‡Z  msL¨K ej-bj wbM©Z n‡q N 

cv‡Zi GKK †ÿÎd‡j †kl n‡e| Avgiv Rvwb cÖ‡Z¨K ej-b‡j 

0

1


msL¨K ej-‡iLv _v‡K| Kv‡RB  msL¨K ej- 

b‡j †gvU ej †iLvi msL¨v = cÖvej¨, (3)  ...  ...  ...  ...  
0


E  

AZGe aviKwUi aviKZ¡, 

V
QC   

                         

dE
AC





               [ V = E×d I Q=A] 

                         

d

AC






0




               










0

E          

                         

d
AC





 0
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d
AC 0   evqyi cwie‡Z© avi‡Ki cvZ ỳwUi g‡a¨ K Zwor gva¨gvs‡Ki †Kvb gva¨g ivL‡j 

aviKZ¡ K ¸b e„w× cvq| A_©vr, 

d
AKC 0                          

                                      0K                           


 
d
AC       

BnvB mgvšÍivj cvZ avi‡Ki aviK‡Z¡i ivwkgvjv|  

 

Zzj¨ aviKZ¡: GKvwaK avi‡Ki mgev‡qi cwie‡Z© †h GKwU gvÎ aviK e¨envi Ki‡j mgev‡qi wefe cv_©K¨ I Avav‡bi 

†Kvb cwieZ©b nq bv Zvi aviKZ¡‡K mgev‡qi Zzj¨aviKZ¡ e‡j|  

 

avi‡Ki mgevq: GKvwaK aviK‡K GK‡Î e¨envi Kiv‡K avi‡Ki mgevq ev mwbœ‡ek e‡j| avi‡Ki mgevq ỳB cÖKvi; h_v- 

(1) †kªYx mgevq (2) mgvšÍivj mgevq  

 

‡kªYx mgev‡q Zzj¨ aviKZ¡: avi‡Ki †h mgev‡q cÖ_g avi‡Ki 2q cv‡Zi mv‡_ 2q avi‡Ki 1g cvZ, 2q avi‡Ki 2q cv‡Zi 

mv‡_ 3q avi‡Ki 1g cvZ GB fv‡e mshy³ aviK‡K avi‡Ki ‡kªYx mgevq e‡j|  

‡Kvb Zwor †Kvl n‡Z hw` Q PvR© 1g avi‡Ki 1g cv‡Z cÖ̀ vb  

Kiv nq, Z‡e Zv Ab¨ cv‡Zi wfZi c„‡ô – Q PvR© Avweó Ki‡e 

 Ges +Q PvR©  2q avi‡Ki 1g cv‡Z cÖevwnZ n‡e| G cÖK…qvi  

cybive„wË NU‡Z _v‡K| myZivs cÖwZwU avi‡Ki GK cvZ +Q Ges  

Ab¨cvZ – Q PvR© jvf K‡i| hw` aviK ¸‡jvi cvZ Ø‡qi g‡a¨ wefe  

cv_©K¨ h_vµ‡g V1,V2,I V3 nq Z‡e †kªYx mgev‡qi 1g  

Ges †kl cv‡Zi wefe cv_©K¨ n‡e,  

V=V1+V2+V3  

                              



 

C
QV                       

321 C
Q

C
Q

C
Q

C
Q

s

 

                              
321

1111
CCCCs

   

mgev‡q wZbwU avi‡Ki cwie‡Z© n msL¨K aviK _vK‡j  

                              

n321 C
1-----------  111

1




CCC

Cs
       

 

mgvšÍivj mgev‡q Zzj¨ aviKZ: †h mgev‡q e¨eüZ aviK¸‡jvi cÖ‡Z¨KwUi GKw`‡Ki cÖ‡Z¨KwUi cvZ¸‡jv GKwU we› ỳ‡Z 

Ges Ab¨ w`‡Ki cvZ¸‡jv  Ab¨ GKwU we› ỳ‡Z hy³ Kiv nq Z‡e Zv‡K  

mgvšÍivj mgevq e‡j| cv‡k¦i wP‡Î wZbwU avi‡Ki mgvšÍivj mgevq †`Lvb 

nj, †hLv‡b abvZ¥K cvZmg~n ‡Kv‡li abvZ¥K cÖv‡šÍ Ges FYvZ¥K cvZ  

mg~n †Kv‡li FYvZ¥K cÖv‡šÍi mv‡_ mshy³ Kiv nj| Zwor †Kvl n‡Z +Q  

PvR© cÖ̀ vb Kiv n‡j G Avavb aviK¸‡jvi aviKZ¡ Abymv‡i fvM K‡i †bq|  

hw` aviK¸‡jv‡Z Avav‡bi cwigvb h_vµ‡g Q1, Q2, Q3 nq Z‡e †gvU PvR©  

 Q = Q1+Q2+Q3 .....  .....  ....   ..... (1) 
         CVQ            VCVCVCVC 321p    

      321 CCCC p         [Dfq cÿ‡K V Øviv fvM K‡i|] mgev‡q wZbwU avi‡Ki cwie‡Z© n msL¨K aviK _vK‡j 
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n321 C---------  CCCC p myZivs mgvšÍivj mgev‡q Zzj¨ aviKZ¡ aviK¸‡jvi aviK‡Z¡i mgwói mgvb|  

 

PvwR©Z avi‡Ki kw³i ivwkgvjv: 

‡Kvb GKwU aviK‡K PvwR©Z Kivi A_© †Kvb evB‡ii kw³i mvnv‡h¨ GK cvZ †_‡K B‡jKUªb mwi‡q Ab¨ cv‡Z  

¯’vbvšÍwiZ Kiv| G Kv‡R ỳÕcv‡Zi g‡a¨ wefe cv_©K¨ m„wó nq hv cieZ©x PvR© ’̄vbvšÍwiZ Ki‡Z evav cÖ̀ vb K‡i| GRb¨ 

PvR© cÖ̀ vb Ki‡Z ewnivMZ kw³‡K AviI AwaK KvR Ki‡Z nq| GB KvR ‰e`¨wZK w¯’wZkw³ wn‡m‡e cvZ ỳwUi ga¨Kvi 

ˆe`¨ywZK ‡ÿ‡Î mwÂZ _v‡K| GwUB n‡jv PvwR©Z avi‡Ki kw³|   

 

g‡b Kwi, C aviKZ¡ wewkó †Kvb avi‡Ki AšÍwiZ cv‡Zi wef‡ei m‡e©v”P gvb = V  

PvwR©Z Ki‡Yi †Kvb gyn~‡Z© cvZwUi wefe V 
n‡j H cv‡Z AwZwi³ dQ cwigvb PvR© cvVv‡Z K…Z Kv‡Ri cwigvb n‡e, 

 (1)  ...  ...   ...  ...  dQVdW   

dQ cwigvb PvR© ‡`Iqvi d‡j aviKwUi wefe Vd 
cwigvb cwiewZ©Z n‡j †jLv hvq, 

 VdCdQ     GLv‡b C nj aviKwUi aviKZ¡| dQ Gi gvb (1) bs mgxKi‡Y ewm‡q cvB,  

 (2)  ...  ...   ...  ...  VdVC  VCd VdW  GLb (2) bs mgxKiY‡K 0V  n‡Z VV   mxgvi g‡a¨ mgvKjb 

K‡i †gvU K…Z Kv‡Ri cwigvb cvIqv hvq,  

                                          
V V

VdVCVdVCW
0 0

 

                                        

22

0

2

2
10

2
1

2
CVVCVCW

V





 







 
  

†gvU K…Z Kv‡Ri cwigvb = PvwR©Z avi‡Ki kw³ 

 PvwR©Z avi‡Ki kw³ 

C
QQVCVE

2
2

2
1

2
1

2
1    

 

PvR© NbZ¡ I cÖve‡j¨i g‡a¨ m¤úK©: 

Pv‡R©i Zj NbZ¡ t †Kvb PvwR©Z cwievnxi GKK †ÿÎd‡j †h cwigvb PvR© _v‡K Zv‡K Pv‡R©i Zj NbZ¡ e‡j| G‡K Øviv 

Øviv cÖKvk Kiv nq| A †ÿÎdj wewkó †Kvb Z‡ji Dci Q cwigvb Ac©Y Ki‡j D³ Z‡ji †h †Kvb we› ỳ‡Z Pv‡R©i Zj 

NbZ¡, 

A
Q





 Îdj¶†

      RPv      ,  Gi GKK Cm-2
 ,  

 

cÖvej¨t  g‡b Kwi, r e¨vmv‡a©i †Kvb †MvjvKvi cwievnxi c„‡ô Q cwigvb PvR© i‡q‡Q| †Mvj‡Ki c„ô ‡_‡K ej‡iLv mg~n 

j¤̂fv‡e wbM©Z n‡q ewng©~Lx nq| ej‡iLv¸‡jv‡K †cQ‡b evov‡j Giv †Mvj‡Ki †K‡› ª̀ wgwjZ nq| myZivs †MvjK c„‡ô cÖ`Ë 

PvR© Gi †K‡› ª̀ †K› ª̀xf~Z i‡q‡Q e‡j we‡ePbv Kiv hvq| myZivs †MvjKc„‡ô cÖ`Ë Q PvR© Gi †K‡› ª̀ we› ỳ PvR© Gi gZ 

AvPiY K‡i|  

 

AZGe †MvjKc„‡ôi Zwor cÖvej¨, (1)  ...   ...  ...  2
0 r4π

QE


   

wKš‘ 4r2
 n‡jv †MvjK c„‡ôi †ÿÎdj| 4r2 = A wj‡L cvB,  (2)  ...   ...  ...  QE

0 A
   

‡MvjK c„‡ôi PvR© NbZ¡  n‡j, (3)  ...   ...  ... 
A
Q

   
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mgxKiY (2) I (3) n‡Z cvB,   E
0




GUvB wb‡Y©q m¤úK©| †MvjKwU hw` K civ‰e`¨ywZK aªæeK wewkó gva¨‡g Ae¯’vb 

K‡i Z‡e, Gi mwbœK‡U Zwor cÖvej¨,   E
0 K




  BnvB PvR© NbZ¡ I cÖve‡j¨i g‡a¨ m¤úK©| 

 

Av‡cwÿK †f`b‡hvM¨Zv ev civ‰e`¨ywZK aªæeK ev Zwor gva¨gv¼ (Relative Permittivity or Dielectric Constant): 
 ‡h †Kvb ỳwU Avav‡bi g‡a¨ wbw ©̀ó ~̀i‡Z¡ k~b¨¯’v‡b wµqvkxj ej Ges H ỳB Avav‡bi g‡a¨ H GKB ~̀i‡Z¡ Ab¨ 

†Kvb gva¨‡g wµqvkxj e‡ji AbycvZ GKwU aªæe msL¨v GB aªæe msL¨v‡K H gva¨‡gi civ‰e`¨ywZK aªæeK ev Zwor gva¨gv¼ 

e‡j| G‡K K Øviv cÖKvk Kiv nq| aiv hvK, Fo = k~b¨ gva¨‡g ỳwU Avav‡bi g‡a¨ wµqvkxj ej| Fm = ‡h †Kvb gva¨‡g 

GKB ~̀i‡Z¡ H ỳwU Avav‡bi g‡a¨ wµqvkxj ej| K = gva¨‡gi civ‰e`¨ywZK aªæeK|  

m

o

F
FK   

 †Kvb gva¨‡gi †f`b †hvM¨Zv I k~b¨ gva¨‡gi †f`b †hvM¨vZvi AbycvZ GKwU aªæe msL¨v GB aªæe msL¨v‡K H 

gva¨‡gi civ‰e`¨ywZK aªæeK ev Zwor gva¨gv¼ e‡j| G‡K K Øviv cÖKvk Kiv nq| aiv hvK, †Kvb gva¨‡gi †f`b 

†hvM¨Zv I k~b¨ gva¨‡gi †f`b †hvM¨Zv o  

o

K



  

avi‡Ki ỳwU cv‡Zi g‡a¨ ‡Kvb gva¨g bv _vK‡j †h aviKZ¡ cvIqv hvq cvZ Ø‡qi ga¨eZ©x ¯’v‡b †Kvb AšÍiK c`v_© _vK‡j 

aviKZ¡ Zvi †P‡q †ekx| cvZØ‡qi g‡a¨ ‡Kvb gva¨g bv _vK‡j aviKZ¡, oC  Ges gva¨g _vKv Kv‡j aviKZ¡, C  n‡j GB ỳB 

Ae¯’vq aviK‡Z¡i AbycvZ me©̀ v GKwU aªæe msL¨v| GB aªæe msL¨v‡K H gva¨‡gi civ ˆe`¨ywZK aªæeK ev Zwor gva¨gv¼ 

e‡j| †Kvb gva¨‡gi Av‡cwÿK †f`b‡hvM¨Zv, 

oC
CK   
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 wØZxq c‡Îi As‡Ki mgvavb  

 2nd  Paper Math Solution 
1| w ’̄i Zwor (01. Static Electricity) 

 
 

 

  

 

 

 

1| evZv‡mi g‡a¨ 100C PvR© †_‡K 1m `~‡i †Kvb we›`y‡Z 

ˆe`ywZK cÖvej¨ wbY©q Ki|  

Avgiv Rvwb, 

2
o r

q
4π

1E


  

2
9

1
100109      

(Ans.)  NC 109    -111   

2| GKwU mgvšÍivj cvZ avi‡Ki cÖwZ cv‡Zi †ÿÎdj 1.5m2
 

Ges Gi gv‡S 1mm cyiæ evqyi Í̄i _vK‡j Gi aviKZ¡ KZ n‡e?  

Avgiv Rvwb, 

d
A

C o  

F
101

1.5108.854C 3

12








  

(Ans.)   F101.328C 8  

3| 1.0 m evû wewkó GKwU eM©‡ÿ‡Îi cÖwZwU †Kvbvq 5.0×10-

9C PvR© ’̄vcb Kiv nj| eM©‡ÿ‡Îi †K‡› ª̀ wefe wbY©q Ki|  

Avgiv Rvwb,                                            

r
q

4π
1

V
o

  

Wv‡bi wPÎvbyhvqx, cÖwZwU †KvYv †_‡K  

‡K‡› ª̀i `~iZ¡ r = AO=BO=CO=DO 
AOD ‡Z AD2= AO2+DO2  
                AD2 = 2AO2 
       ⇒12 = 2 AO2 

    707.0
2

1
AO   







 




AO
q

AO
q

AO
q

AO
q

4π
1V

o

 

AO
4q

4π
1V

o




  

V
0.707

1054109V
9

9


  

(Ans.)  V  254.56V   
4| †iv‡ai ga¨w`‡q cÖwZ wgwb‡U 720C PvR© cÖevwnZ Kiv 

n‡j †iva‡Ki `yB cÖv‡šÍi wefe cv_©K¨ wbY©q Ki| 

Avgiv Rvwb, 

t
R
V

Q

itQ    




 

t
QR

V   

V 
60

5720
V


  

V 
60

5720
V


  

(Ans.)   V 60V   
5| †Kvb eM© †ÿ‡Îi wZbwU †KŠwbK we›`y‡Z h_vµ‡g 3, 6 Ges 7 Coul 
PvR© ’̄vcb Kiv Av‡Q| PZy_© †KŠwbK we›`y‡Z KZ PvR© ’̄vcb Ki‡j H 

eM©‡ÿ‡Îi †K‡› ª̀ wefe k~b¨ n‡e?  

GLv‡b,                          

PvR©, q1 = 3 Coul  
PvR©, q2 = - 6 Coul 
PvR©, q3  =  7 Coul 
g‡b Kwi PZz_© †KŠwbK we›`y‡Z q4 = q PvR© ’̄vcb Ki‡Z n‡e| Avgiv 

Rvwb, eM©‡ÿ‡Îi cÖwZwU †KŠwbK we›`y 

†_‡K †K‡› ª̀i `~iZ¡ mgvb, g‡b Kwi †mB ~̀iZ¡ r|  

 

q1 Pv‡R©i Rb¨ †K‡›`ª wefe  
r

q
4

1V 1

o
 1 
     

q2 Pv‡R©i Rb¨ †K‡›`ª wefe  
r

q
4

1V 2

o
2 
     

q3 Pv‡R©i Rb¨ †K‡›`ª wefe 

r
q

4
1 V 3

o
3 
     

q4  Pv‡R©i Rb¨ †K‡›`ª wefe 

r
q

4π
1 V 4

o
4 
     

cÖkœg‡Z,  V1 + V2 + V3 + V4 = 0  

  0qqqq
r
1

π4
1

4321
o




  

  0q763
r
1

π4
1





o

 

0q763   

(Ans.)  Coul 4 q
763q




 

6| 16 F Ges 22F aviKZ¡ wewkó `ywU aviK‡K †kªYx mgev‡q mvRv‡j 

Zzj¨ aviKZ¡ KZ n‡e?  

Avgiv Rvwb, 

    

21s C
1

C
1

C
1

  

22
1

16
1

C
1

s

  

2216
1622

C
1

s 
   

221638C s   

38
2216Cs


  

Ans.) (    Fμ  9.26Cs      

GLv‡b, 

PvR©, q = 100C 
`~iZ¡, r = 1m 

cÖve¨j¨, E = ? 

 

GLv‡b, 

‡¶Îdj, A = 1.5 m2 
`~iZ¡, d = 1mm 
          =1×10-3m 

aviKZ¡, C = ? 

 

GLv‡b, 

q = q1 = q2 = q3 = q4 
   = 5.0×10-9C   
 

GLv‡b, 

‡iva, R = 
PvR©, Q = 720 C 
mgq, t = 1wg:=60s 
wefe AšÍi, V = ? 
 

GLv‡b, 

aviKZ¡, C1 =16F  

aviKZ¡, C2 = 22F 
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2
7| mgfv‡e AvwnZ `ywU †kvjv ej evqy‡Z 3.0 cm e¨eav‡b ivL‡j 

ci¯úi†K 4×10-5N e‡j weKl©b K‡i| cÖ‡Z¨K †kvjv e‡ji 

Avavb wbY©q Ki|  

Avgiv Rvwb, 

u

2
21

o r
qq

4
1

F


  

2
5

0.03
qq

109104 9  
 

9

25
2

109
03.0104q







 

(Ans.)   Coul. 102q 9  

8| 0.50m e¨vmv‡a©i GKwU †Mvj‡K 20C PvR© †`qv Av‡Q| 

†Mvj‡Ki †K› ª̀ n‡Z 0.40m I 0.80 m `~‡i †Kvb we›`y‡Z 

wef‡ei gvb wbY©q Ki|  

 †MvjvKvi cwievnxi wefe  

1o
1

o r
q

4
1V     

r
q

4π
1V





    

‡Mvjv‡Ki e¨vmva© 0.50m  

r1=0.40m Bnv †Mvj‡Ki e¨vmv‡a©i †P‡q  

†QvU| Kv‡RB 0.40m `~i‡Z¡i wefe 0.50m  
`~i‡Z¡i wef‡ei mgvb|   

r
q

4
1V

o
1 
  

5.0
20109V 9

1   

V1=3.6×1011V I 0.8m `~‡i wefe 

20
2 r

q
4

1V


  

8.0
20109V 9

2   

(Ans.)  V  1025.2V 11
2   

9| `ywU aviK‡K mgvšÍivj I †kªYx‡Z hy³ Ki‡j Zyj¨ aviKZ¡ 

h_vµ‡g 9F I 2F, aviK `ywUi aviKZ¡ wbY©q Ki|  

Avgiv Rvwb, 

21P ccc   

21 cc9   

1).........(c9c 12   

Avevi, 

21S c
1

c
1

c
1

  

21S c
1

c
1

c
1

  

21

12

cc
cc

2
1 
  

)c(9c
9

2
1

11 
  

2
11 c9c18   

0189cc 1
2
1   

0183c6cc 11
2
1   

06)3(c6)(cc 111   
0)36)(c(c 11   

nq, c1-6 = 0 c1= 6 
A_ev, c1-3 = 0 c1= 3 

1) ( .........c9c 12   
369c2   hLb c1= 6                                                                                                                             

639c2   hLb c1= 3 
aviK Ø‡qi aviKZ¡ h_vµ‡g 3F I 6F (Ans.) 
10| 1.4F aviKZ¡wewkó GKwU B‡jKUªwbK h‡š¿i Uvwg©bvj Ø‡qi g‡a¨ 

3000V wefe cv_©K¨ †`qv nj| avi‡K mwÂZ kw³i cwigvb wbY©q Ki|   

Avgiv Rvwb, 

2CV
2
1

E   

2)3000(6104.1
2
1

E   

E = 6.3J (Ans.) 
11| GKwU mgvšÍivj cvZ avi‡Ki cÖ‡Z¨K cv‡Zi †ÿÎdj 1m2 

Ges 

cvZØq ci¯úi †_‡K 0.01m `~‡i Aew ’̄Z| hw` cvZ `ywUi wefe cv_©K¨ 

66V nq Z‡e cÖ‡Z¨KwU cv‡Zi Pv‡R©i cwigvb wbY©q Ki|  

d
A

C o  

Avevi, 

Q = CV 

d
AV

Q o  

01.0
6611210854.8

Q


  

Q = 5.84×10-8 C (Ans.) 
12| mgvb aviK‡Z¡i wZbwU aviK‡K mgvšÍivj mgev‡q mvRv‡j Zzj¨ 

aviKZ¡ n‡e cÖwZwU aviK‡Z¡i wZb¸b Ges †kªYx mgev‡q mvRv‡j Zzj¨ 

aviKZ¡ n‡e cÖwZwU aviK‡Z¡i 3
1

¸b| cÖgvb Ki| AviI cÖgvb Ki †kªYx 

mgev‡q _vKvKvjxb Zzj¨ aviKZ¡ mgvšÍiv‡j _vKvKvjxb Zzj¨ aviK‡Z¡i 9
1

 

¸b|    

Avgiv Rvwb,  

Cp=C1+C2+C3 
  Cp=C+C+C 
Cp=3C (cÖgvwYZ) 

321 C
1

C
1

C
1

C
1 

 

C
1

C
1

C
1

C
1

S


 

C
111

C
1

S


 

CC 3
1

s   (cÖgvwYZ) 

Avevi 

C3
C

C
C 3

1

P

S   )oved(Pr  CC P9
1

S   

 

 

GLv‡b, 

`~iZ¡, r = cm 
         =0.03m
ej, F = 4×10-5N   
PvR©,  q= q1=q2=? 
 



GLv‡b, 

`~iZ¡, r = m 
`~iZ¡, r1 = m 
`~iZ¡, r2 = m 
PvR©,  q = 20C 
wefe, V1 =? 
wefe, V2 =? 
 

GLv‡b, 

aviKZ¡, cp = 9F 
aviKZ¡, cs = 2F 
aviKZ¡, c1= ? 
aviKZ¡, c2 = ? 



GLv‡b, 

aviKZ¡, C = 1.4F  
       C = 1.4×10-6F      
wefe AšÍi, V  = 3000V 
mwÂZ kw³, E =?  

 

GLv‡b, 

‡ÿÎdj, A = 1m2 
`~iZ¡, d = 0.01m 
wefe AšÍi, V  = 66V 
PvR©, Q =?  

 

GLv‡b, 

aviKZ¡ C1 = C2 = C3 = C 
mgvšÍivj mgev‡q Zzj¨ aviKZ¡, = CP 
†kªYx mgev‡q Zzj¨ aviKZ¡, = Cs 

cÖgvb Ki‡Z n‡e †h,  

CP=3C,  CS = 3
1 C  

Ges P9
1

S CC   
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1| w ’̄i Zwor (01. Static Electricity) 

 

3
13| 3.23× 10-19C Pv‡R©i GKwU cøvwóK ej †Kvb ’̄v‡b 2.6× 
104 volt/m cÖve‡j¨i GKwU mylg ˆe` ÿwZK †ÿ‡Î SzjšÍ Ae ’̄vq 

ivLv nj| D³ ’̄v‡b AwfKl©R Z¡i‡Yi gvb 10ms-2
 n‡j ejwUi 

fi KZ?  

Avgiv Rvwb, 

   F = Eq 
mg = Eq 
  m×10 = 2.6× 104 × 3.23× 10-19  

10
1023.3106.2m

194 
  

.)Ans(   Kg10398.8m 16  
14| mgcwigvb  Pv‡R© PvwR©Z `ywU †MvjK‡K ci¯úi n‡Z 

2
1 m 

`~‡i ’̄vcb Ki‡j 6 gm-Wt ej Øviv weKl©b K‡i| cÖ‡Z¨K 

†Mvj‡K Pv‡R©i cwigvb wbY©q Ki|     
Avgiv Rvwb, 

2
21

0 r
qq

4π
1F


  

2
9

)5.(0
qq109

1000
8.96   

9
2

1091000
25.08.96q




  

91091000
25.08.96q




  

(Ans.)  C 101.28q 6  

15| 0.24m e¨v‡mi GKwU †Mvj‡K 33.3×10-9 Kzj¤ ̂PvR© †`qv 

Av‡Q| †Mvj‡Ki †K› ª̀ n‡Z i) 0.5m ii) 0.03 m `~‡i †Kvb we›`yi 

Zwor wefe I Zwor cÖvej¨ †ei Ki|  

i) r1=0. 5m Bnv †Mvj‡Ki e¨vmv‡a©i †P‡q eo| Kv‡RB 0.5m 

`~i‡Z¡i wefe  

1o
1 r

q
4

1V


  

5.0
  103.33109V

-9
9

1


  

V1=599.4V (Ans.) 

cÖvej¨, 2
1o

1 r
q

4
1E


  

1
2

-9
9

1 NC
5.0

  103.33109E 
  

(Ans.) NC8. 1198E 1
1

  
ii)  r2 = m wgUvi `~‡ii we› ỳwU †Mvj‡Ki wfZ‡i nIqvq Gi 

Dcwi Z‡ji wefeB wfZ‡i mKj we›`yi wefe   

d‡j,  

r
q

4
1V

o
2 
  

V
21 .0
103.33109V

9
9

2

  

(Ans.)  V 5. 2497V2   
r2 = m wgUvi ~̀‡ii we› ỳwU †Mvj‡Ki wfZ‡i| wfZ‡i †Kvb 

ˆe` ÿwZK ej‡iLv bv _vKvq wfZ‡i cÖvej¨ E2 =0    

16| mgvb aviK‡Z¡i wZbwU aviK‡K mgvšÍivj mgev‡q mvRv‡j Zzj¨ 

aviKZ¡, †kªYx mgev‡q _vKvKvjxb Zzj¨ aviK‡Z¡i KZ ¸b?   Avgiv 

Rvwb, 

321p CCCC    

CCCCp    

C3Cp   

Avevi, 

321s C
1

C
1

C
1

C
1

  

C
1

C
1

C
1

C
1

s

  

C
111

C
1

s


  

C
3

C
1

s

     

3
CCs   

d‡j, 

3
C

C3
C
C

s

p   

C
3C3

C
C

s

p 
  

sp C9C   DËi 9 ¸b|  

17| `yÕwU wcZ‡ji e‡ji e¨vmva© h_vµ‡g 0.02m Ges 0.06m| 

ej `yÕwU‡Z h_vµ‡g 2.5× 10-9C Ges 5.0× 10-9C PvR© †`Iqv 

nj| G‡`i Pv‡R©i ZjgvwÎK Nb‡Z¡i Zzjbv Ki|    

Avgiv Rvwb, 

2
1

1
1 r4

Q


 I 2
2

2
2 r4

Q


  

2

2
2

2
1

1

2

1

Q
r4

r4
Q 








  

2
1

2
2

2

1

2

1

r
r

Q
Q





  

2

2

9-

-9

2

1

(0.02)
(0.06)

10 5.0
10 2.5









  

0.0004
0.0036

2
1

2

1 



  .)Ans(    2:9: 21   

18| 1.6×10-9 C Pv‡R© PvwR©Z GKwU ÿz`ª †MvjK‡K evqy‡Z ’̄vcb Kiv 

nj| PvwR©Z †Mvj‡Ki †K›`ª n‡Z 0.14 m `~‡i †Kvb we›`y‡Z ‰e` ÿwZK 

cÖvej¨ †ei Ki| 

Avgiv Rvwb, 

cÖvej¨, 2
o r

q
4

1E


  

1
2

9
9 NC

14.0
106.1109E 


  

.)Ans(NC 69.734E 1  

GLv‡b, 

ej, F = 6 gm-Wt 

Wt-Kg 
1000

6  F   

 N 
1000

8.96  F 
  

PvR©, q1 = q2= q 

`~iZ¡, r = 

2
1

= m = 0.5 m 

GLv‡b, 

e¨vmva©,    
 r= d/2m 
PvR©,  q = 33.3×10-9 C 
~̀iZ¡, r1 = m 

wefe, V1 =? cÖvej¨, E1 =?  
~̀iZ¡, r2 = m 

wefe, V2 =? cÖvej¨, E1 =? 
 
 

 g‡bKwi, 

aviKZ¡, C1=C2=C3=C  
Cp= KZ Cs ? 

GLv‡b, 

PvR© q = 3.23× 10-19C  

cÖvej¨ E = 2.6× 104 

volt/m 
fi m =? 

GLv‡b, 

e¨vmva©, r1 = 0.02m 
e¨vmva©, r2 = 0.06m 
PvR©, Q1 = 2.5× 10-9C PvR©, 

Q2 = 5.0× 10-9C
ZjgvwÎK Nb‡Z¡i AbycvZ, 

t? 

GLv‡b, 

`~iZ¡, r = 0.14 m 
PvR©,  q = 1.6×10-9 C 
cÖvej¨, E =?  
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we`¨yr cÖevn

 

(Electric Current):

 

†Kvb cwievn‡Ki ‡h †Kvb cȪ ’‡”Q` w`‡q cÖwZ GKK mg‡q †h cwigvb PvR© cÖevwnZ nq 

Zv‡K ZworcÖevn (electric current)

 

e‡j|

 

‡Kvb cwievn‡Ki †h †Kvb cȪ ’‡”Q` w`‡q hw` dt

 

mg‡q dq

 

cwigvb PvR© cÖevwnZ 

nq, Zvn‡j Zwor cÖevn 

dt
dqI

  

n‡e| 

 

we` ÿr

 

cÖev‡ni GKK A¨vw¤úqvi| 

 

A¨vw¤úqvi

 

(Ampere):

 

(K)

 

†Kvb cwievnxi †h †Kvb cȪ ’‡”Q‡`i ga¨w`‡q cÖwZ‡m‡K‡Û 1

 

Kzj¤̂ PvR© cÖevwnZ n‡j, Gi

 

cÖevngvÎv‡K 1

 

A¨vw¤úqvi

 

Zwor

 

cÖevn e‡j|

 

 

      (L) †Kvb cwievnxi 1

 

†iv‡ai ỳB cÖv‡šÍi wefe cv_©K¨ 1

 

†fvë n‡j Gi ga¨ w`‡q †h cwigvb we`¨yr cÖevwnZ 

nq Zv‡K 1

 

A¨vw¤úqvi Zwor cÖevn e‡j|

 

 

      (M) k~b¨¯’v‡b GK wgUvi ~̀i‡Z¡ Aew¯’Z Amxg ‰`‡N¨©i Ges D‡cÿYxq cȪ ’‡”Q‡`i ỳwU mgvšÍivj cwievnxi 

cÖ‡Z¨KwU‡Z †h cwigvb Zwor cÖevn Pj‡j

 

ci¯ú‡ii g‡a¨ cÖwZ wgUvi ˆ`‡N©̈  2×10-7

 

wbDUb ej Drcbœ nq Zv‡K 1

 

A¨vw¤úqvi Zwor cÖevn e‡j| 

 

 

 

Zvob †eM

 

(Drift Velocity):

 

†Kvb cwievn‡Ki

 

g‡a¨ gy³ B‡jKUªb¸‡jv †h Mo †e‡M cÖevwnZ n‡q cÖevn m„wó K‡i 

Zv‡K Zvob †eM e‡j|

      

    

 

   

 

 

Zvob †e‡Mi ivwkgvjv:

  

GKwU avZe cwievnxi LvwbKUv Ask we‡ePbv Kiv hvK, hvi g‡a¨w`‡q Zwor cÖevwnZ n‡”Q| 

 

aiv hvK, cwievn‡Ki ga¨w`‡q Zwor cÖevn

 

= I

 

 

cwievn‡Ki we‡ewPZ As‡ki ˆ`N©̈  = l

 

 

cwievn‡Ki cȪ ’‡”Q‡`i †ÿÎdj = A

 

 

cÖwZ GKK AvqZ‡b gy³ B‡jKUª‡bi

 

msL¨v = n

 

 

cÖ‡Z¨K B‡jKUª‡b Pv‡R©i cwigvb

 

= e

 

 

B‡jKUª‡bi Mo mÂviY †eM ev Zvob

 

‡eM = v

 

 

cwievnKwUi we‡ewPZ As‡ki AvqZb = lA

 

cwievn‡Ki GB As‡k †gvU gy³ B‡jKUª‡bi msL¨v =  nlA

 



 

gy³ B‡jKUª‡bi †gvU Avavb, q

 

=

 

nlAe

 

mg¯Í

 

gy³ B‡jKUª‡bi hw` cwievn‡Ki l

 

ˆ`N©̈  AwZµg Ki‡Z t

 

†m‡KÛ mgq jv‡M, Zvn‡j 

v
lt=

   

myZivs cwievn‡Ki ga¨w`‡q PvR© cÖev‡ni nvi A_©vr cwievn‡Ki ga¨w`‡q Zwor cÖevn,

 

             

 

t
qI=

   

          

vl
AelnI
/





  

          nAveI=





  

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

Iv=





  

Dc‡iv³ (1)

 

bs mgxKiY Zvob †e‡Mi ivwkgvjv|
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2. we` ÿr cÖevn I eZ©bx (Electric Current and Circuit) 

  

2

2

I'‡gi m~‡Îi eY©bv I e¨vL¨v:  

I'‡gi m~Î : w¯’i ZvcgvÎvq †Kvb cwievnxi ga¨w`‡q †h we`¨yr cÖevwnZ nq Zv H cwievnxi ỳB cÖv‡šÍi wefe cv_©‡K¨i 

mgvbycvwZK| 

e¨vL¨v : g‡b Kwi, AB GKwU cwievnx, hvi A I B cÖv‡šÍi wefe h_vµ‡g  

VAI VB| hw` VA > VB nq Zvn‡j wefe cv_©K¨ n‡e V = VAVB|  

Zwor cÖevngvÎv I n‡j I'†gi m~Îvbymv‡i,  VI          

     GVI   GLv‡b G GKwU aªæe msL¨v, GB aªæe msL¨v‡K cwievn‡Ki cwievnxZv 

e‡j| G nj †iv‡ai wecixZ ivwk A_©vr 

R
1G    DcwiD³ mgxKi‡Y emv‡j Avgiv cvB,  

                                      (1)  ...  ...  ...  
R
VI     GLv‡b R GKwU aªæe msL¨v, GB aªæe msL¨v‡K cwievnxi 

†iva e‡j| cwievnxi †h ag© we`¨yr cÖevn‡K evav †`q Zv‡K †iva e‡j| †iv‡ai GKK Ing|  

Ingt ‡h cwigvb †iv‡ai ỳB cÖv‡šÍi wefe cv_©K¨ 1 †fvë n‡j Dnvi ga¨w`‡q 1 A¨vw¤úqvi we`¨yr cÖevwnZ nq, Zv‡K 1 

Ing †iva e‡j|    

(1) bs mgxKiY †_‡K ejv hvq, †Kvb cwievnxi ga¨w`‡q †h we`¨yr cÖevwnZ nq Zv H cwievnxi ỳB cÖv‡šÍi wefe cv_©‡K¨i 

mgvbycvwZK Ges †iv‡ai e¨v¯ÍvbycvwZK| 

 

I'†gi m~‡Îi cixÿvg~jK cÖgvY: 

eY©bv : GKwU e¨Uvwi B , GKwU Pvwe K, GKwU A¨wgUvi A, GKwU w¯’i gv‡bi †iva 

R Ges GKwU cwieZ©bkxj †iva Rh
 

†kªYx mgev‡q hy³ Kiv nj| w ’̄i †iv‡ai ỳB  

cÖv‡šÍi wefe cv_©K¨ wbY©q Kivi Rb¨ Gi mgvšÍiv‡j GKwU †fvë wgUvi V mshy³  

Kiv nj|          

 

Kvh©c×wZ: Pvwe K eÜ K‡i I cwieZ©bkxj †iva Rh †K Dc‡hvRb K‡i eZ©bxi  

ga¨w`‡q Zwor cÖevwnZ K‡i A¨vwgUvi I †fvëwgUv‡ii cvV †bqv nq| Rh Gi gvb Av‡¯Í Av‡¯Í cwieZ©b K‡i cÖ‡Z¨Kevi 

A¨vwgUvi I †fvë wgUv‡ii cvV MÖnb Kiv nq| g‡b Kwi, Rh Gi wewfbœ Ae¯’v‡bi Rb¨ eZ©bxi cÖevn gvÎv I1, I2 I I3 BZ¨vw` 

Ges G me gv‡bi Rb¨ w¯’i †iv‡ai ỳÕ cÖv‡šÍi ga¨eZ©x wefe cv_©K¨ h_vµ‡g V1,V2I V3 BZ¨vw`| 

djvdj: cixÿvq †`Lv hvq †h,  
3

3

2

2

1

1

I
V

I
V

I
V

aªæemsL¨v = R 

          R
I
V
        

          IRV   ev, IV   myZivs I'†gi m~ÎwU cÖgvwbZ| 

I Gi gvb ¸wj X A‡ÿ I V Gi gvb ¸wj Y A‡ÿ ¯’vcb K‡i GKwU †jLwPÎ AsKb Ki‡j  

GwU g~jwe› ỳMvgx GKwU mij †iLv n‡e| GB †jLwPÎ cÖgvb K‡i ‡h, wefe cv_©K¨ we`¨yr  

cÖev‡ni mgvbycvwZK| d‡j I'†gi m~ÎwU cÖgvwbZ nj|  

mZK©Zvt 1| eZ©bxi cÖevngvÎv wb¤§gv‡bi ivL‡Z nq Zvn‡j ZvcgvÎv w¯’i _v‡K|  

 2| my‡e`x G¨vwgUvi I †fvëwgUvi e¨envi Kiv DwPr| 

Zwor”PvjK kw³ I wefe cv_©‡K¨i g‡a¨ m¤úK©: 

Zwor”PvjK kw³: †Kvb †Lvjv Zwor‡Kv‡li ỳB cv‡Zi wefe cv_©K¨‡K H †Kv‡li Zwor PvjK kw³ e‡j| G‡K E Øviv 

cÖKvk Kiv nq| Gi GKK †fvë|   

 

wefe cv_©K¨: Zwor cÖevn PjvKv‡j eZ©bxi GK we› ỳ n‡Z Ab¨ we› ỳ‡Z GKK abvZ¥K PvR© Avb‡Z †h cwigvb KvR mvwaZ 

nq, Zv‡K H ỳÕwe› ỳi ga¨Kvi wefe cv_©K¨ e‡j| G‡K V Øviv cÖKvk Kiv nq| Gi GKK †fvë|  
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2. we` ÿr cÖevn I eZ©bx (Electric Current and Circuit) 

  

3

3

Af¨šÍixY †iva: †Kv‡li g‡a¨ we`¨yr cÖevn wKQyUv †iva ev evavi m¤§yLxb nq| †Kv‡li wfZ‡ii G evav ev †iva‡K †Kv‡li 

Af¨šÍixY †iva e‡j| G‡K r Øviv cÖKvk Kiv nq| Gi GKK Ing| 

E Zwor PvjK kw³ I r Af¨šÍixY †iv‡ai GKwU †Kvl‡K ewnt†iva R Gi mv‡_ Pvwe  

K-Gi mvnv‡h¨ hy³ K‡i Pvwe eÜ Ki‡j eZ©bx‡Z cÖevn I P‡j| †Kv‡li Zwor PvjK  

kw³ E n‡jv GKK GKK PvR©‡K c~Y© eZ©bxi †Kvb GK we› ỳ n‡Z R -Gi ga¨w`‡q Pvjbv 

K‡i Avevi D³ we› ỳ‡Z Avb‡Z me©‡gvU kw³ Li‡Pi cwigvb| 

g‡b Kwi, E kw³i GK Ask V e¨vq nq R –Gi ga¨w`‡q Pvjbv K‡i Ges evKx Ask V 
e¨vq nq e¨vq nq ‡Kv‡li 

Af¨šÍbxY †iva r –Gi ga¨w`‡q Pvjbv K‡i Ki‡Z|  

myZivs kw³i wbZ¨Zv m~Îvbymv‡i, VVE   

                      r                IV   I  IR,VIrIRE      

                            rRIE        

                    
R
V

rR
EI 


   BnvB wefe cv_©‡K¨i mv‡_ ZworPvjK e‡ji Z_v Zwor cÖev‡ni m¤ú‡K©i ivwkgvjv| 

 

Zwor PvjK kw³ I wefe cv_©‡K¨i g‡a¨ cv_©K¨: 

Zwor PvjK kw³ wefe cv_©K¨ 

1| †Lvjv Zwor †Kv‡li ỳÕcv‡Zi wefe cv_©K¨‡K H 

†Kv‡li Zwor PvjK kw³ e‡j|    

1| Zwor cÖevn PjvKv‡j eZ©bxi GK we› ỳ n‡Z Ab¨ 

we› ỳ‡Z GKK abvZ¥K PvR© Avb‡Z †h cwigvb KvR 

mvwaZ nq, Zv‡K H ỳÕwe› ỳi ga¨Kvi wefe cv_©K¨ 

e‡j|  

2| G‡K E Øviv cÖKvk Kiv nq| 2| G‡K V Øviv cÖKvk Kiv nq|  

3| GwU eZ©bxi †iv‡ai Dci wbf©i K‡i bv| 3| GwU eZ©bxi †iv‡ai Dci wbf©i K‡i| 

4| GwU KviY| 4| GwU dj| 

 

 

†iva: cwievnxi †h ag© Gi ga¨w`‡q we`¨yr cÖevn‡K evav‡`q Zv‡K †iva e‡j| wbw ©̀ó ZvcgvÎvq cwievnxi wefe AšÍi I 

we`¨yr cÖev‡ni AbycvZ GKwU aªæe msL¨v GB aªæe msL¨v‡K cwievnxi †iva e‡j| G‡K r ev R Øviv cÖKvk Kiv nq| †iv‡ai 

GKK Ing| 

 

 

Ing: †Kvb cwievn‡Ki †h cwigvb †iv‡ai ỳBcÖv‡šÍi wefe cv_©K¨ 1 †fvë n‡j Gi ga¨w`‡q 1 A¨vw¤úqvi we`¨yr cÖevwnZ 

nq Zv‡K 1 Ing †iva e‡j| Ing †K  (I‡gMv) wPý Øviv cÖKvk Kiv nq|  

 

 

cwievwnZv(Conductance): †iv‡ai e¨v¯Ígvb‡K cwievwnZv e‡j|  In‡gi m~Î ‡_‡K Avgiv cvB,  

   
V
IG   GVIVI   ev,  A_©vr †Kvb cwievn‡Ki we`¨yr cÖevn I wefe cv_©‡K¨i AbycvZ GKwU a¨ye msL¨v GB aªye 

msL¨v‡K cwievn‡Ki cwievwnZv e‡j| cwievwnZvi GKK wm‡gÝ|     

 

 

wm‡gÝ: †Kvb cwievn‡Ki †h cwigvb cwievwnZvi  ỳBcÖv‡šÍi wefe cv_©K¨ 1 †fvë n‡j Gi ga¨w`‡q 1 A¨vw¤úqvi we`¨yr 

cÖevwnZ nq Zv‡K 1 wm‡gÝ cwievwnZv e‡j| wm‡gÝ‡K †K S wPý Øviv cÖKvk Kiv nq|   

 

‡iv‡ai Kvjvi †KvW:  Kve©b ‡iva GZ †QvU †h G‡`i Mv‡q G‡`i gvb †jLv m¤¢e nq bv| ZvB G me †iva ¸‡jv‡Z    

wewfbœ is _v‡K Ges G me isB nj msL¨vi gvb| cÖ‡Z¨K is Gi Rb¨ GK GKwU msL¨v _v‡K Ges H isGi msL¨v †_‡K 
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we‡kl cÖwµqvq MYbvi mvnv‡h¨ †iv‡ai gvb wbY©q Kiv nq| is Øviv †iva MYbvi G c×wZ‡K ejv nq †iv‡ai Kvjvi †KvW|    

  

eY©‡KvW mn‡R g‡b ivLvi Rb¨ B  B  ROY  Good  Boy  Very  Good  Worker  evK¨wU e¨envi Kiv †h‡Z cv‡i| GLv‡b 

eo nv‡Zi Aÿi¸wj ch©vq µ‡g i‡Oi bvg I †KvW h_vµ‡g Black=0, Brown=1, Red=2, Orange=3, Yellow=4, 
Green=5, Blue=6, Violet=7, Gray=8, White=9 wb‡ ©̀k K‡i| cÖ_g wZbwU †KvW †_‡K ‡iv‡ai gvb I †kl †KvWwU‡Z 

Ujv‡iÝ wb‡ ©̀k K‡i| †mB wn‡m‡e 3q Kvjvi wn‡m‡e AviI ỳwU is h_v Golden = 1, Silver = 2 MÖnb Kiv nq| G Qvov 

4_© is Ujv‡iÝ g‡a¨ Red ±2%, Golden±5%, Silver±10% is bv _vK‡j ±20% aiv nq| †iva wbY©‡qi cÖK…Z digyjvwU 

nj,   Color% Fourth10Color 2nd10color FirstR Color  Third   

D`vniYt njy`, †e¸bx, jvj I jvj n‡j †iv‡ai gvb,     24700 2%107104R 2
   

 

‡iv‡ai DòZv ¸bv¼ (Temperature co-efficient of resistance): ‡Kvb cwievn‡Ki †iva Zvi ZvcgvÎvi Dci wbf©i 

K‡i| avZe c`v‡_©i ZvcgvÎv evo‡j †iva ev‡o wKš‘ †iva ZvcgvÎvi mgvbycvwZK bq|  

 

 

iv‡ai DòZv ¸bv‡¼i msÁv: 0ºC ZvcgvÎvi GKK †iv‡ai †Kvb cwievn‡Ki ZvcgvÎv GKK cwigvb e„w×‡Z Zvi †iv‡ai †h 

e„w× N‡U Zv‡K H cwievn‡Ki Dcv`v‡bi ‡iv‡ai DòZv ¸bv¼ e‡j| DòZv ¸bv¼‡K  Øviv cÖKvk Kiv nq| 0ºC 

ZvcgvÎvi †Kvb cwievn‡Ki †iva R0 n‡j †iv‡ai DòZv ¸bv¼ 

θR
RRα

0

0θ   ev, 

αθ)(1RR 0θ 
 

wewfbœ c`v‡_©i †iv‡ai DòZv ¸bv¼ wewfbœ| †iv‡ai DòZv ¸bv‡¼i GKK 

1C  |      

 

‡iv‡ai m~Ît †iva cwievnxi ˆ`N©̈ , cȪ ’‡”Q‡`i †ÿÎdj, Dcv`vb I ZvcgvÎvi Dci wbf©i K‡i| †iv‡ai G wbf©ikxjZvi 

Dci wfwË K‡i ‡iv‡ai wZbwU m~Î Av‡Q| m~Î¸‡jv wb¤§iƒct 

 

1| ˆ`‡N©̈ i m~Î (Law of Length): ZvcgvÎv, Dcv`vb I cȪ ’‡”Q‡`i †ÿÎdj w¯’i _vK‡j †Kvb cwievnxi †iva ˆ`‡N©̈ i 

mgvbycvwZK| ‡Kvb cwievnxi ˆ`N©̈  L, cȪ ’‡”Q‡`i †ÿÎdj A Ges †iva R n‡j myÎvbymv‡i, LR   hLb A aªæeK|     

 

2| cȪ ’‡”Q‡`i m~Î (Law of cross-section): ZvcgvÎv, Dcv`vb I ˆ`N©̈  w¯’i _vK‡j †Kvb cwievnxi †iva cȪ ’‡”Q‡`i 

†ÿÎd‡ji e¨v¯ÍvbycvwZK| ‡Kvb cwievnxi ˆ`N©̈  L, cÖ¯’‡”Q‡`i †ÿÎdj A Ges †iva R n‡j myÎvbymv‡i, 

A
1R   hLb L 

aªæeK|     

 

3| Dcv`v‡bi m~Î (Law of material or substance): ZvcgvÎv, ˆ`N©̈  I cȪ ’‡”Q‡`i †ÿÎdj w¯’i _vK‡j wewfbœ cwievnxi 

†iva wewfbœ nq| 1g I 2q m~Î †_‡K cvB, 

A
LR   ev, 

A
LρR    GLv‡b  GKwU mgvbycvwZK aªæeK| Gi gvb cwievnxi 

Dcv`vb I ZvcgvÎvi Dci wbf©i K‡i| G‡K wbw ©̀ó ZvcgvÎvq cwievnxi Dcv`v‡bi Av‡cwÿK †iva ev †ivavsK e‡j| 

 

 

Av‡cwÿK †iva ev †ivavsK (Resistivity): ‡Kvb wbw ©̀ó ZvcgvÎvq GKK ˆ`‡N©̈ i I GKK cȪ ’‡”Q‡`i †ÿÎd‡ji †Kvb 

cwievn‡Ki †iva‡K ev, GKK evû wewkó †Kvb Nb‡Ki †iva‡K H ZvcgvÎvq H cwievn‡Ki Dcv`v‡bi Av‡cwÿK †iva ev 

†ivavsK e‡j| †ivavs‡Ki GKK, 

m-Ω
m
m-Ω 

L
RAρ

2


 ‡Kvb c`v‡_©i gvb mΩ101.6 8  

ej‡Z GB eywS †h, 1 

m evû wewkó, D³ c`v‡_©i GKwU Nb‡Ki †iv‡ai gvb n‡e, Ω101.6 8 |    
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cwievnKZ¡ ev cwievwnZvsK (Conductivity) : †ivavs‡Ki wecixZ gvb‡K cwievwnZvsK e‡j| G‡K Øviv cÖKvk Kiv nq| 

A_©vr 

ρ
1σ 

| GKK ˆ`N©̈  Ges GKK cȪ ’‡”Q‡`i †ÿÎdj wewkó †Kvb cwievn‡Ki ỳB cÖv‡šÍ wefe cv_©K¨ GKK n‡j H 

cwievn‡Ki ga¨w`qv †h cwigvb Zwor cÖevwnZ nq Zv‡K H cwievn‡Ki cwievnKZ¡ ev cwievwnZvsK e‡j| Gi GKK Sm-1
  

 

 

‡iv‡ai mgevq  (Combination of Resistance): GKvwaK †iva‡K GK‡Î hy³ Kiv‡K e‡j †iv‡ai mgevq| †iv‡ai mgevq 

2 cÖKvi t h_v - (K) †iv‡ai †kªYx mgevq (2) †iv‡ai mgvšÍivj mgevq|      

 

†iv‡ai †kªYx mgevq (Series Combination of Resistance): hLb KZK¸‡jv †iva‡K Ggb fv‡e cici mvRv‡bv nq 

hv‡Z †iva¸‡jvi ga¨ w`‡q GKB gvÎvi ZworcÖevn P‡j ZLb D³ mgevq‡K Abyµg ev †kªYx mgevq e‡j| R1,R2 I R3 
gv‡bi wZbwU †iva‡K †kªYx mgev‡qi wbqgvbyhvqx mshy³ Kiv nj| ‡h‡nZz †iva¸wj †kªYxmgev‡q mshy³ Av‡Q, myZivs G‡`i 

cÖ‡Z¨‡i ga¨w`‡q GKB ZworcÖevn I cÖevwnZ n‡e| awi cÖ‡Z¨KwU †iv‡ai ỳÕcÖv‡šÍi wefe cv_©K¨ h_vµ‡g V1,V2 I  

V3 | hw` ‡iva ¸wji ỳÕcÖv‡šÍ †gvU wefe cv_©K¨ V| AZGe 

V=V1+V2+V3 
][    321 332211SS IRV,IRV,IRV ,IRVIRIRIRIR    

][ 321 fvM Øviv  K‡c¶ Dfq ΙRRRRS       

nS RRRRR   ...   ...   ...   ...  321      
 

†iv‡ai mgvšÍivj mgevq (Parallel Combination of Resistance): hLb KZK¸‡jv †iv‡ai cÖ‡Z¨‡K GK cÖvšÍ GK 

we› ỳ‡Z Ges Aci cÖvšÍ ¸wj Ab¨ GK we› ỳ‡Z hy³ Kiv nq Ges cÖ‡Z¨KwU †iv‡ai ỳÕcÖv‡šÍ GKB wefe cv_©K¨ _v‡K ZLb 

D³ mgevq‡K mgvšÍivj mgevq e‡j| R1, R2 I R3 gv‡bi wZbwU †iva‡K mgvšÍivj mgev‡qi wbqgvbyhvqx mshy³ Kiv nj| 

‡h‡nZz †iva¸wj mgvšÍivj mgev‡q mshy³ Kiv n‡q‡Q| †Kvl †_‡K Drcbœ g~j Zwor cÖevn I mvaviY we› ỳ‡Z †cŠ‡Q I1 I2 I I3
 

 

†Z wef³ n‡q h_vµ‡g R1, R2 I R3 †iva mgy‡ni ga¨w`‡q Aci we› ỳ‡Z †cuŠQ‡eGes Avevi GKwÎZ n‡q g~j Zwor cÖevn I 
G iƒcvšÍwiZ n‡e| awi mvaviY wefe cv_©K¨ V| AZGe In‡gi m~Î n‡Z cvB,                               

     321 IIII   











3
3

2
2

1
1

P321P R
VI ,

R
VI   ,

R
VI   ,

R
VI                    

R
V

R
V

R
V

R
V

 

 fvM Øviv V                   
R
1

R
1

R
1

R
1

321P

  

   

n321

P

R
1   ...   ...   ...  

R
1

R
1

R
1

1R


  

 

 

Kvk©‡di 1g m~Î (Kirchhoff’s 1st law): †Kvb ˆe`¨ywZK eZ©bxi †h †Kvb ms‡hvM we› ỳ‡Z ZworcÖevn gvÎv mg~‡ni 

exRMwYwZK †hvMdj k~b¨|     

 

e¨L¨v (Explanation): aiv hvK †Kvb GKwU I1, I2, I3, I4, I I5 
 

gv‡bi wewfbœ AwfgyLx cÖevngvÎv  

O we› ỳ‡Z wgwjZ n‡q‡Q| O we› ỳ AwfgyLx cÖevn‡K abvZ¥K cÖevn Ges wbM©Z cÖevn‡K FbvZ¥K 

cÖevn ai‡j,   054321  IIIII  
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Kvk©‡di 2q m~Î (Kirchhoff’s 2nd law): ‡Kvb e× Zwor eZ©bxi wewfbœ Ask¸‡jvi †iva Ges Zv‡`i Avbylw½K cÖev‡ni 

¸bd‡ji exRMwYwZK †hvMdj H eZ©bxi AšÍ©©f~³ †gvU Zwor PvjK kw³i mgvb| G‡K jyc Dccv`¨ e‡j|   

 

e¨L¨v (Explanation): Wvb cv‡k¦©i wP‡Î Kvk©‡ci jyc Dccv`¨ Abymv‡i,  

0321  EIRIRIR   

 

I'†gi m~‡Îi mvnv‡h¨ ûBU‡÷vb eªxR  bxwZ cÖwZôv:  

 

ûBU†÷vb eªxR bxwZ (Wheatone’s Bridge principle): P, Q, R I S  †iva PviwU‡K wPÎvbyhvqx A, B, C I D Gi ¯’vcb 

K‡i B I D Gi g‡a¨ M¨vjfv‡bvwgUvi Ges A I C g‡a¨ e¨vUvix mshy³ K‡i Pvwei mvnv‡q¨ we`¨yr cÖevn Pvjbv K‡i P, Q, 

R I S  †iva PviwU‡K Kg †ekx K‡i hw` M¨vjfv‡bvwgUv‡ii we‡ÿc k~b¨ Kiv hvq Z‡e 

S
R

Q
P


 n‡e, Avi G‡KB ûBU†÷vb 

eªxR bxwZ e‡j| 

Kvh©cÖYvjx t P, Q, R I S †iva PviwU‡K Kg †ekx K‡i M¨vjfv‡bvwgUv‡ii 

we‡ÿc k~b¨ Kiv nj| eªx‡Ri G Ae¯’v‡K bvj Ae¯’v e‡j| GB Ae¯’vq Ig= 0 

aiv hvK, wb¯ú›` Ae¯’vq P I Q Gi ga¨w`‡q Zwor cÖev‡ni gvb I1 I R I S Gi  

ga¨w`‡q Zwor cÖev‡ni gvb I2 Ges A, B, C I D we› ỳi wefe h_vµ‡g VA,VB,VC I  

VD| ‡h‡nZz M¨vjfv‡bvwgUv‡ii we‡ÿc k~b¨ A_©vr Gi ga¨w`‡q †Kvb we`¨yr cÖevwnZ  

nq bv †m‡nZz B I D  we› ỳi wefe mgvb n‡e A_©vr VB = VD n‡e| 

AZGe, IÕ‡gi m~Î n‡Z cvB, 

Q
VV

P
VVI CBBA 




1  

)1..(....................
Q
P

VV
VV

CB

BA 



  

Avevi, 

Q
VV

R
VVI CDDA 




2  

Q
R

VV
VV

CD

DA 



  

 DB
CB

BA VV
Q
R

VV
VV





            )2...(....................  

(1) I (2) bs mgvKiY n‡Z cvB, 

S
R

Q
P


  (ûBU†÷vb eªxR bxwZwU cÖgvwYZ)      
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Kvk©‡di m~‡Îi mvnv‡h¨ ûBU‡÷vb eªxR  bxwZ cÖwZôv:  

ûBU†÷vb eªxR bxwZ (Wheatone’s Bridge principle): P, Q, R I S  †iva PviwU‡K wPÎvbyhvqx A, B, C I D Gi ¯’vcb 

K‡i B I D Gi g‡a¨ M¨vjfv‡bvwgUvi Ges A I C g‡a¨ e¨vUvix mshy³ K‡i Pvwei mvnv‡q¨ we`¨yr cÖevn Pvjbv K‡i P, Q, 
R I S  †iva PviwU‡K Kg †ekx K‡i hw` M¨vjfv‡bvwgUv‡ii we‡ÿc k~b¨ Kiv hvq  

Z‡e 

S
R

Q
P


 n‡e, Avi G‡KB ûBU†÷vb eªxR bxwZ e‡j| 

B we› ỳ‡Z Kvk©‡di 1g m~Î cÖ‡qvM K‡i cvB,   021  gIII  

M¨vjfv‡bvwgUv‡ii cÖevn, 0gI     d‡j,    (1) ...   ...  ...  21 II   

D we› ỳ‡Z Kvk©‡di 1g m~Î cÖ‡qvM K‡i cvB,   043  III g  

M¨vjfv‡bvwgUv‡ii cÖevn, 0gI     d‡j,    (2) ...   ...  ...  43 II   

ABDA e× eZ©bxi †ÿ‡Î Kvk©‡di 2q m~Î cÖ‡qvM K‡i cvB, 031  RIGIPI g   

GLv‡b G M¨vjfv‡bvwgUv‡ii †iva| M¨vjfv‡bvwgUv‡ii cÖevn, 0gI  d‡j, (3) ...  ...  ... 31 RIPI      

BCDB e× eZ©bxi †ÿ‡Î Kvk©‡di 2q m~Î cÖ‡qvM K‡i cvB, 042  GISIQI g  

M¨vjfv‡bvwgUv‡ii cÖevn, 0gI  d‡j, (4) ...  ...  ...  42 SIQI    wKš‘    4321 IIII   I e‡j, 

               (4)  bs mgxKiY `vovq,       (5) ...  ...  ...  31 SIQI    

(3) bs mgxKi‡K (5) bs mgxKiY Øviv fvM K‡i cvB,  

SI
RI

QI
PI

3

3

1

1    

S
R

Q
P
    ûBU‡÷vb eªxR  bxwZ cÖwZwôZ| 

 

wgUvi eªx‡Ri mvnv‡h¨ †iva I Av‡cwÿK †iva wbY©q: 

wgUvi eªxR: †h h‡š¿ GK wgUvi j¤̂v mylg cȪ ’‡”Q‡`i GKwU †iv‡ai  

Zvi‡K Kv‡R jvwM‡q ûBU‡÷vb eªxR bxwZ e¨envi K‡i †Kvb ARvbv 

†iva wbY©q Kiv nq Zv‡K wgUvi eªxR e‡j|     

 

 

h‡š¿i eY©bv : GB h‡š¿ GKwU Kv‡Vi †d«‡gi Dci wZbwU Zvgvi ev  

wcZ‡ji cvZ a, b I c emv‡bv _v‡K G‡Z a I b -Gi g‡a¨ GKwU I b I c -Gi g‡a¨ GKwU duvK _v‡K| a I c cv‡Zi 

h_vµ‡g A I C we› ỳi mv‡_ GK wgUvi j¤̂v mylg cȪ ’‡”Q‡`i GKwU g¨v½vwb‡bi †iva Zvi Uvbv †`Iqv _v‡K [Dc‡ii wPÎ]| 

GB Zv‡ii bx‡P GKwU wgUvi †¯‹j emv‡bv _v‡K hvi mvnv‡h¨ GB Zv‡ii †h †Kvb As‡ki ˆ`N©̈  wbY©q Kiv hvq| GB Zv‡ii 

ˆ`N©¨ wVK GK wgUvi nIqvq GB h‡š¿i bvg wgUvi eªxR n‡q‡Q|  

 

eZ©bx ms‡hvM (Circute Connection): wgUvi eªx‡Ri ỳB k~b¨ ¯’v‡b ỳwU †iva P I Q emv‡bv nq hvi GKwU Rvbv I AciwU 

ARvbv| A I C  we› ỳi g‡a¨ GKwU Pvwe K -mn GKwU e¨vUvwi E mshy³ Kiv nq| GKwU M¨vjfv‡bvwgUvi G -Gi GK cÖvšÍÍ 

B we› ỳi mv‡_ Ges Aci cÖvšÍ GKwU RwK J -Gi mv‡_ hy³ Kiv nq| GB RwK J -‡K AC Zv‡ii †h †Kvb we› ỳ‡Z ¯úk© 

Kiv‡bv nq|            

 

†iva wbY©‡qi ZË¡: Pvwe e›` K‡i cÖevn Pvwj‡q RwKwU‡K AC Zv‡ii D we› ỳ‡Z ¯úk© Kiv n‡j wgUvi eªxRwU GKwU ûBU 

†÷vb eªx‡R iƒc †bq| Gi PviwU †iva P,Q Ges AD As‡ki Zv‡ii †iva R I DC As‡ki Zv‡ii †iva S ûBU†÷vb eªx‡Ri 

PviwU evû MVb K‡i|  

M¨vjfv‡bvwgUv‡i †Kvb we‡ÿc bv n‡j ûBU †÷vb eªxR bxwZ Abymv‡i Avgiv cvB, 

 

(1) ...  ...  ... 
S
R

Q
P

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†iva wbY©q (Determination of Resistance): aiv hvK, RwKwU AC Zvi‡K D we› ỳ‡Z ¯úk© Ki‡j M¨jfv‡bvwgUv‡ii 

we‡ÿc nqbv| myZivs D we› ỳwU wb¯ú›` we› ỳ| A we› ỳ †_‡K wb¯ú›` we› ỳi ỳiZ¡ AD = l cm myZivs DC = (100l) cm | 

Av‡iv aiv hvK, AC Zv‡ii cÖwZ †mw›UwgUvi ˆ`‡N©̈ i †iva | myZivs AD As‡ki †iva, R = l Ges DC As‡ki †iva,  

S = (100l)R I S -Gi GB gvb (1) bs mgxKi‡Y emv‡j Avgiv cvB,  

 




)100( l
l

Q
P




              

      

)100( l
l

Q
P




  GB mgxKi‡Y P I Q †iv‡ai †h †Kvb GKwU Rvbv _vK‡j AciwU Rvbv hvq| g‡b Kwi, Rvbv †iva 

Q,   ARvbv †iva,  

)100( l
QlP



 

 

Av‡cwÿK †iva wbY©q (Determination of Specific resistance):  
aiv hvK, cwievn‡Ki ˆ`N¨© L, cȪ ’‡”Q‡`i ‡ÿÎdj A, e¨vmva©̈  r, †iva P Ges Gi Dcv`v‡bi Av‡cwÿK †iva | Avgiv 

Rvwb,  

L
PA

   (2)  ...  ...  ...  ... 
2

L
Pr

   GLb wgUvi eªx‡Ri mvnv‡h¨ cwievn‡Ki †iva P, wgUvi †¯‹‡ji mvnv‡h¨ 

ˆ`N©¨ L Ges ¯Œz M‡Ri mvnv‡h¨ cwievn‡Ki e¨vmva© r †ei K‡i (2) bs mgxKi‡Y ewm‡q Av‡cwÿK †iva wbY©q Kiv nq|                
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 wØZxq c‡Îi As‡Ki mgvavb  
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1| 10Ges 190 †iv‡ai wZbwU cwievnK‡K †kªYx‡Z 

mshy³ K‡i Gi `yÕcÖv‡šÍ 250V cÖ‡qvM Kiv n‡q‡Q| cwievnK 

wZbwUi cÖ‡Z¨KwUi ỳÕcÖv‡šÍi wefe cv_©K¨ wbY©q Ki| 

Avgiv Rvwb,

321 RRR
V

I


  

A    
1905001

250


                

A    
250
250

  

= 1 A  
Avevi, 

V1 = IR1 = 1×10 V = 10 V 
V2 = IR2 = 1×50 V = 50 V 
V3 = IR3 = 1×190 V = 190 V   (Ans.) 
 

2| 99  †iv‡ai GKwU M¨vjfv‡bvwgUv‡ii cvjøv Avw`cvjøvi 100 
¸b Ki‡Z M¨vjfv‡bvwgUv‡ii mv‡_ KZ KZ gv‡bi mv›U jvMv‡Z 

n‡e? 

Avgiv Rvwb, 

GS
IS

gI 
  

99S
S 100x

x



  

99SS001   

99S99   

(Ans.)    1S   

 

3| 100 †iv‡ai GKwU M¨vjfv‡bvwgUvi 1mA Zwor cÖevn 

wbivc‡` MÖnb Ki‡Z cv‡i| 1A Zwor cÖevn gvcvi Rb¨ KZ 

†iv‡ai GKwU mv‡›Ui cÖ‡qvRb n‡e?  

Avgiv Rvwb, 

GS
IS

gI 
   

100S
S 1

101 3




 
 

1.0S001.0S   

1.0S999.0   

(Ans.)   0.1  1001001.0S   

4| GKwU †Kv‡li Zwo”PvjK kw³ 1.5V Ges Af¨šÍixY †iva 

2 | Gi cÖvšÍ Øq 10 †iv‡ai Zvi Øviv hy³ Ki‡j KZ Zwor 

cÖevwnZ n‡e? 

Avgiv Rvwb, 

rR
E

I


       

12
5.1

201
1.5

I 


  

(Ans.)A     125.0I   

5| GKwU †Kv‡li Zwo”PvjK kw³ 2V I Af¨šÍixb †iva 0.5| G‡K 

1.5, 2 I 4 †iv‡ai wZbwU Zv‡ii mv‡_ hy³ Kiv nj| ga¨g Zv‡ii 

`yB cÖv‡šÍi wefe cv_©K¨ wbY©q Ki| 

Avgiv Rvwb, 

3R2R1Rr
E

I


  

A    
425.15.0

2


  

A    
8
2

  

= 0.25 A  
 ga¨g Z‡ii ỳB cÖv‡šÍi wefe cv_©K¨  

               V2 = IR2 = 0.25×2 V = 0.5 V (Ans.)    
 

6| wb‡Pi eZ©bx‡Z R1=100, R2=R3=50R4=75Ges E = 
6V cÖwZwU †iv‡ai ga¨w`‡q Zwor cÖevn wbY©q Ki|                                                                                                                                              

Avgiv Rvwb, 

43p R
1

R
1

R
1

R
1


2

 

75
1

50
1

50
1

R
1

p

  

150
233

R
1

p


  

18.75ΩΩ
8

150
pR   

p1 RR
EI 


 Avevi,

 

0.0505A
118.75

6
18.75100

6I 


  

VP = I×RP = 0.0505×18.75 = 0.946V 
 

R2 Gi ga¨ w`‡q cÖevwnZ we`y¨r cÖevn   

 
R3 Gi ga¨ w`‡q cÖevwnZ we`y¨r cÖevn 

 
R4 Gi ga¨ w`‡q cÖevwnZ we`y¨r cÖevn  

 

 

7| GKwU †iv‡ai Mv‡q h_vµ‡g njy`, †e¸wb, Kgjv I jvj is †`qv 

Av‡Q| ‡iv‡ai m‡e©v”P I m‡e©vwb¤œ gvb KZ? 

Avgiv Rvwb , 

‡iv‡ai gvb, R = (F×10+S) ×10T± F% 
⇒R = (4×10+7) ×103± 2% 

⇒R= 47×103±2% 

100
24700047 R 

  

 )940(47 R  
m‡e©v”P †iva 47940I m‡e©vwb¤œ †iva 46060Ans.  

GLv‡b, 

‡iva, G = 100 

awi, Ig = 1mA 
        = 1×10-3A 
 I = 1A 
mv›U, S =  

GLv‡b, 

Zwo”PvjK kw³, E = 1.5V 
Af¨šÍixY †iva, r = 2 

ewnt †iva, R = 10 
Zwor cÖevn, I =  

GLv‡b, 

wefe, E = 2V 
Af¨šÍixb ‡iva, r = 
‡iva, R1 = 1.5 
‡iva, R2 = 
‡iva, R3 = 
wefe AšÍi, V2 = ? 
 

GLv‡b, 

wefe, V = 250V 
‡iva, R1 = 10 
‡iva, R2 = 50 
‡iva, R3 = 190 
wefe AšÍi, V1 = ? 
wefe AšÍi, V2 = ? 
wefe AšÍi, V3 = ? 

GLv‡b, 

‡iva G = 99 

awi Ig = x 
 I = 100 x 
mv›U S =  

GLv‡b, 

cª_g cwÆ, F = njy` = 4 
2q cwÆ, S = †e¸wb = 7 
3q cwÆ, T = Kgjv = 3 
4_© cwÆ, F = jvj = 2 
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8| †Kvb GKwU †Kv‡li ga¨w`‡q wbw ©̀ó gvÎvi Zwor cÖevn Pj‡Q| 

Gi mv‡_ 120‡iva †kªYxe× fv‡e hy³ Ki‡j cÖevngvÎv c~‡e©i 

A‡a©K nq| †iva‡Ki †iva KZ? 

Avgiv Rvwb, 

1
1 R

VI   

(1)  .......  
R
VI

1

  

Avevi, 

21
2 RR

VI


  

......(2)  
201R

VI 5.0
1 

  

(1) ÷ (2)  
V

120R
R
V

0.5I
I 1

1


  

1

1

R
120R

5
10 

  

120R2R 11   

(Ans.)   120R1   
 

9| 0.48m `xN© Ges 0.12mm e¨v‡mi GKwU Zv‡ii †iva 15 

| ZviwUi Dcv`v‡bi Av‡cwÿK †iva wbY©q Ki|  

Avgiv Rvwb, 

L
RAρ   

L
πrRρ

2

  

 
0.48

00006.014.315ρ
2

  

Ans.) (  m- 10325.35ρ 8  
 

 

10| GKwU †Kv‡li Zwo”PvjK kw³ 2V Ges Af¨š’ixb †iva 

0.25, 5 Ges 15 †iv‡ai ỳwU Zvi mgvšÍivj fv‡e mvwR‡q 

†KvlwUi mv‡_ hy³ Ki‡j cÖ‡Z¨K Zv‡ii we`y¨r cÖevn wbY©q Ki|  

21p R
1

R
1

R
1

  

15
1

5
1

R
1

p

  

15
13

R
1

p


  

15
4

R
1

p

  

Ω 3.75
4

15R P   

A   
.253.75

2
 

rR
E

I
p







 

A  5.0I   

0.375A
155
150.5

RR
IR

I
21

2
1 







  

 (Ans.)A     125.0
155

50.5
RR

IR
I

21

1
2 







  

 

11| GKwU A¨vwgUv‡ii Af¨šÍixb †iva 0.9 Ges GwU 5A ch©šÍ cÖevn 

gvc‡Z cv‡i| Gi mvnv‡h¨ 50A cÖevn gvc‡Z n‡j wK e¨e ’̄v wb‡Z n‡e? 

Avgiv Rvwb, 

GS
IS

Ig 
   

9.0S
S 05

5



  

4.55S50S   

5.4S45   

(Ans.)   1.0S   
 

12| GKwU ûBU†÷vb eªx‡Ri Pvi evû‡Z h_vµ‡g 10,20,10 I 60 

†iva hy³ Kiv nj| Z…Zxq evû‡Z KZ †iva wKfv‡e hy³ Ki‡j eªxRwU 

mvg¨ve Í̄v jvf Ki‡e?  

Avgiv Rvwb, 

S
R

Q
P


 

60
R

20
10

  




  30   
20

6010
R  

30>10d‡j awi x †iva wmwi‡R jvMv‡Z n‡e| 

cÖkœg‡Z, R = R1 + x 
           30 = 10 + x 
        ev, x = (30  10) Ans.
 

13| GKwU Zvgvi Zv‡ii ˆ`N©̈  Aci Zvgvi Zv‡ii ˆ`‡N©̈ i wZb¸b| Zvi 

`ywUi †iva mgvb n‡j G‡`i e¨v‡mi AbycvZ †ei Ki|  

Avgiv Rvwb, 

‡iva R1 = R2  

2
2

2
2

1

1

rr 







ll

 

2
2

2
2

1

1

rr
ll

  

2
2

2
1

2

1

r
r


l
l

 

l
l3

r
r

2
2

2
1    

l
l3

r
r

2

1   

 3
r2
r2

2

1      3
d
d

2

1   

.)Ans(   1:732.1d:d 21   

GLv‡b, 

awi, wefe, = V 
‡iva, R2 = 120
‡iva, R1 = ? 
I1 = I I2= 0.5I 

GLv‡b, 

‰`N©̈ , L =0.48m 
e¨vm, d = 0.12mm 
e¨vmva©, r =0.06mm 
        =0.00006m  

‡iva, R = 15 
Av‡cw¶K †iva, 
 

GLv‡b, 

wefe, E = 2V 
Af¨šÍixb ‡iva, r = 0.25
‡iva, R1 = 5 
‡iva, R2 = 15 
we`y¨r cÖevn, I1=? 

we`y¨r cÖevn, I2=? 


GLv‡b, 

‡iva, G = 0.9 

awi, Ig = 5A 
I = 50A 
mv›U, S =  

GLv‡b, 

‡iva, P = 10 
‡iva, Q = 20  

‡iva, R1 = 10  

‡iva, S = 60  

 

 g‡bKwi, 

2q Zv‡ii ˆ`N©̈  l2 = l 
1g Zv‡ii ˆ`N©̈  l1 = 3l 
‡iva R1 = R2 

e¨v‡mi AbycvZ d1t d2=? 
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14| GKwU eZ©bx wb‡P †`Iqv nj| Gi wewfbœ †iv‡a Zwor cÖev‡ni 

gvb Kvk©‡di m~Î cÖ‡qv‡M wbY©q Ki|  

 

 

 

 

 

evg cv‡k¦©i jycwU‡Z jyc Dccv`¨ e¨envi K‡i cvB,  

    23311 ERiRi   

 3i5i2 31   

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

i5- 3i 3
1   

Wvb cv‡k¦©i jycwU‡Z jyc Dccv`¨ e¨envi K‡i cvB,  

    13322 ERiRi   

    5.1i5i 32   

    (2)  ...   ...   ...  i55.1i 32   

Avevi Rvskb Dccv`¨ Abymv‡i,  

(3)  ...   ...   ... 0iii 321   

0ii55.1
2

i5- 3
33

3   

0i2i103i5- 3 333   

6i17 3   

17
6i3   

A352.0i3   

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

i5- 3i 3
1   

 
2

352.05- 3i1


  

2
1.24 

2
.761- 3i1   

A62.0i1   

(2)  ...   ...   ...  i55.1i 32   

352.055.1i2   

76.15.1i2   

A26.0 i2  , i2 FbvZ¥K Gi A_©, i2 Gi w`K †h w`‡K  

aiv n‡q‡Q cÖK…Z w`K Zvi wecixZ w`‡K| 

 

 

 

 

 

 

 

 

15| 6‡iv‡ai GKwU Zvi‡K ‡U‡b wZb¸b j¤̂v Kiv n‡j cȪ ’‡”Q‡`i 

†ÿÎdj GK-Z…Zxqvsk nq| cwi‡k‡l ZviwUi †iva KZ n‡e? 

Avgiv Rvwb,  

2

22

1

11

L
AR

L
AR

  

x3
yR

x
y6 3

1
2  

33
R

1
6 2


  

.)Ans(  54R 2   

 

16| 4I 6Gi `ywU †ivaK‡K †kªYxmgev‡q hy³ K‡i mgevqwU‡K 

2.2V Zwo”PvjK kw³ I 1Af¨šÍixY †iv‡ai GKwU †Kv‡li m‡½ hy³ 

K‡i eZ©Yx c~Y© Kiv cÖ‡qvM Kiv nj| cÖwZwU †iv‡ai cÖvšÍxq wefe wbY©q Ki| 

Avgiv Rvwb,

rRR
V

I
21 

  

A    
164

2.2


I                

A    
11
2.2

I  

= 0.2 A  
Avevi, 

V1 = IR1 = 0.2×4 V = 0.8 V 
V2 = IR2 = 0.2×6 V = 1.2 V (Ans.) 
 

17| 2V Zwo”PvjK ej Ges 0.5Af¨šÍixb †iv‡ai GKwU †Kv‡li `yB 

cÖvšÍ mgvšÍivj mgev‡q mw¾Z 20 Ges 30 †iv‡ai `ywU Zv‡ii m‡½ 

hy³ Av‡Q| cÖ‡Z¨K Zv‡ii ga¨w`‡q cÖevwnZ Zwor cÖev‡ni gvb wbY©q Ki|  

21p R
1

R
1

R
1

  

30
1

20
1

R
1

p

  

60
23

R
1

p


  

12
1

R
1

p

  

Ω 12R P   

A   
.5021

2
 

rR
E

I
p







 

A  16.0I   

A
0302
030.16

RR
IR

I 0.096
21

2
1 







  

 (Ans.)A     064.0
3020
200.16

RR

IR
I

21

1
2 







  

 

 

GLv‡b, 

‡iva R1 = 6
awi ˆ`N©̈  L1 =x 
 ˆ`N©̈  L2 =3x 

cȪ ’‡”Q` A1= y 

cȪ ’‡”Q` A2 = 
3
1

y  

‡iva R2 = ?
 

GLv‡b, 

wefe, V = 2.2V 
‡iva, R1 = 4 
‡iva, R2 = 6 
Af¨šÍixY †iva r =1
wefe AšÍi, V1 = ? 
wefe AšÍi, V2 = ? 
 

GLv‡b, 

wefe, E = 2V 
Af¨šÍixb ‡iva, r = 0.5
‡iva, R1 = 20 
‡iva, R2 = 30 
we`y¨r cÖevn, I1=? 

we`y¨r cÖevn, I2=? 

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18| `ywU ‡ivaK‡K †kªYx‡Z mshy³ Ki‡j Zyj¨ ‡iva 32 Ges 

mgvšÍiv‡j ‡Z hy³ Ki‡j Zyj¨ ‡iva 6 nq| †ivaK `ywuUi †iva 

‡ei Ki| 

Avgiv Rvwb, 

21s RRR   

21 RR23   

1).........(R23R 12   

Avevi, 

21P R
1

R
1

R
1

  

     

21

12

RR
RR

6
1 
  

)R32(R
32

6
1

11 
  

2
11 RR32192   

0192R32R 1
2
1   

0192R8R24R 11
2
1   

0)24R(8)24R(R 111   

0)8R)(24R( 11   

nq, 024R1   R1= 24 
A_ev, 08R1  R1= 8 

1) ( .........R23R 12   
84223R 2   hLb R1= 24                                                                                                                                                                                                                                                                    

24823R 2   hLb R1= 8 
‡ivaK Ø‡qi †iva h_vµ‡g 24 I 8 (Ans.) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19| GKB Dcv`v‡bi ỳÕwU †iva‡Ki ‡iva mgvb| †ivaK `ÕywUi ˆ`‡N©̈ i 

AbycvZ 4t9 n‡j †ivaK `yÕwUi e¨v‡mi AbycvZ KZ? 

Avgiv Rvwb, 

‡iva R1 = R2  

2
2

2
2

1

1

rr 







ll

 

2
2

2
2

1

1

rr
ll

  

2
2

2
1

2

1

r
r

l
l
  

2
2

2
1

9
4

r
r

  

3
2

2

1 
r
r  

3
2

2
2

2

1 
r
r  

3
2

2

1 
d
d

 

.)(   3:2: 21 Ansdd   

GLv‡b, 

aviKZ¡, Rs = 32 
aviKZ¡, RP = 6 
aviKZ¡, R1 = ? 
aviKZ¡, R2 = ? 



 GLv‡b,  

ˆ`‡N©̈ i AbycvZ,

 9
4

2

1 
l
l

 

‡iva R1 = R2 

e¨v‡mi AbycvZ d1t d2=? 
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Zwor cÖev‡ni Zvcxq wµqv:

  

†Kvb cwievnxi ga¨

 

w`‡q

 

Zwor cÖevwnZ n‡j H cwievnx Mig nq A_©vr cwievnx‡Z Zvc Drcbœ nq| GB NUbv‡K

 

Zwor cÖev‡ni Zvcxq wµqv e‡j|

 

R Ing †iv‡ai ga¨ w`‡q I A¨w¤úqvi Zwor cÖevn t †m‡KÛ e¨cx Pj‡j Drcbœ Zv‡ci cwigvb wbY©q:

 

aiv hvK, R Ing †iva wewkó GKwU cwievnxi ỳÕcÖv‡šÍi g‡a¨ wefe cv_©K¨ V †fvë

 
n‡j GK cÖvšÍ

 

n‡Z Ab¨ cÖv‡šÍ

 

Q
 

Kzj¤̂ PvR© cÖevwnZ n‡Z m¤úbœ& Kv‡Ri cwigvb, 

 

 

VQW
 

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

hw` t mg‡q Q Kzj¤̂ PvR© cÖevwnZ nIqvi d‡j cÖevn gvÎv I nq Z‡e, Q = It  (1) bs mgxKi‡Y  

ewm‡q cvB,  tVIW   Ryj  

       ΙRV      tI IR.W   Ryj  

          (2) ...  ...  ...  tRIW 2
 Ryj  

cwievnxi ga¨w`‡q Zvc Drcv`‡bi ‡ÿ‡Î  KvR hw` m¤úyb© iƒ‡c Zv‡c cwibZ nq Z‡e Z‡e Ry‡ji m~Îvbymv‡i cvB, KvR 

Zv‡ci mgvbycvwZK A_©vr  ...(3)  ...  ... JH  W,  HW  ev GLv‡b J GKwU aªæe msL¨v GB aªæe msL¨v‡K Zv‡ci hvwš¿K 

mgZv e‡j| J Gi gvb 4.2 Ryj/ K¨vjwi| (3) bs mgxKiY n‡Z W Gi (2) bs mgxKi‡Y ewm‡q cvB,  

       tRIJH 2    

   
J

 tRIH
2

    

   
al4.2Joule/C

Joule t  RIH
2

    

  (4)  ...  ...  Cal t  RI 0.24H 2   GB (4) bs mgxKiY †_‡K Zvc Drcv`b ‡ÿ‡Î wZbwU m~Î cvIqv hvq GB m~Î 

wZbwU‡K Ry‡ji m~Î e‡j| m~Î¸‡jv wb¤§iƒc: 

 

(1) cÖ_g m~Î: cÖevngvÎvi m~Î: †Kvb cwievnxi †iva R Ges cÖevnKvj t AcwiewZ©Z _vK‡j cwievnx‡Z Drcbœ Zvc H 

cÖevn gvÎvi e‡M©i mgvbycvwZK| cÖevngvÎv I n‡j mÎvbyhvqx, 

2IH   hLb R I t aªæe _v‡K| 

 ‡Kvb cwievnxi ga¨w`‡q I1, I2I I3 cÖevn mgvb mgq a‡i Pvjv‡j Drcbœ Zv‡ci cwigvb h_vµ‡g H1, H2 I H3 n‡j, 

GB m~Îvbymv‡i,  æeKaª 2
3

3
2
2

2
2

1

1

I
H

I
H

I
H

     

(2) wØZxq m~Î: ‡iv‡ai m~Î:  

†Kvb cwievnxi cÖevngvÎv I Ges cÖevnKvj t AcwiewZ©Z _vK‡j cwievnx‡Z Drcbœ Zvc H ‡iv‡ai mgvbycvwZK| 

cwievnxi †iva R n‡j mÎvbyhvqx, RH    

 GKB cwigvb cÖevn GKB mgq a‡i 321 R  R ,R  I  †iv‡ai wfZi w`‡q cÖevwnZ Ki‡j Drcbœ Zv‡ci cwigvb 

321 H  H ,H  I  n‡j, GB m~Îvbymv‡i, æeKaª
3

3

2

2

1

1

R
H

R
H

R
H

     

(3) Z…Zxq m~Î: cÖevnKv‡ji m~Î:  

†Kvb cwievnxi cÖevngvÎv I Ges cwievnxi †iva R AcwiewZ©Z _vK‡j cwievnx‡Z Drcbœ Zvc H cÖevnKv‡ji 

mgvbycvwZK| cÖevnKvj t n‡j mÎvbyhvqx, tH   

 ‡Kvb wbw ©̀ó cwigvb cÖevn  321 t t ,t  I  mgq a‡i Pvjv‡j Drcbœ Zv‡ci cwigvb 321 H  H ,H  I  n‡j, GB m~Îvbymv‡i, 

æeKaª
3

3

2

2

1

1

t
H

t
H

t
H

|    
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Ry‡ji m~‡Îi cixÿv g~jK cÖgvY: 

Ry‡ji K¨vjwiwgUv‡ii mvnv‡h¨ Ry‡ji m~‡Îi mZ¨Zv cÖgvY Kiv hvqt 

Ry‡ji K¨vjwiwgUv‡ii eY©bvt GB K¨vjwiwgUviwU Zvgvi ˆZix GKwU †PvOvK…wZ cvÎ C| cvÎwUi 

g‡a¨ bvB‡µv‡gi ˆZix GKwU KzÛjx R Av‡Q| XvKwbwU‡Z ỳwU wQ ª̀ _v‡K| GKwU wQ‡ ª̀i g‡a¨w`‡q 

_v‡g©vwgUvi T I AciwUi ga¨w`‡q GKwU bvobx _v‡K| K¨vjwi wgUviwU GKwU ev‡·i g‡a¨ emv‡bv 

_v‡K| K¨vjwi wgUvi I ev‡·i gvSLv‡b Zzjv, Pzj, ckg BZ¨vw` Zvc Kzcwievnx c`v_© _v‡K| 

 

cÖ_g m~‡Îi cÖgvY: Ry‡ji K¨jwiwgUv‡ii KzÛjx (R) GKwU A¨vwgUvi (A), e¨vUvix (B), Pvwe (K) I cwieZ©bkxj †iva Rh 

†kªYx mgev‡q hy³ Kiv nq| Gici K¨vjwiwgUv‡i wKQy Zij †bIqv nq hvi Av‡cwÿK Zvc Rvbv Av‡Q †hgb Zviwcb| 

GKwU _v‡g©vwgUvi T -Gi mvnv‡h¨ Zij I K¨vjwi wgUv‡ii cÖv_wgK ZvcgvÎv †`‡L ivLv nq| Gici Pvwe eÜ K‡i t †mt 

a‡i Zwor cÖevn Pvjbv Kiv nq| aiv hvK, A¨vwgUv‡ii Zwor cÖevngvÎv I1 cvV †`q| Zwor cÖev‡ni d‡j Zvc Drcbœ n‡e| 

GB Zv‡c K¨vjwiwgUvi I Zi‡ji ZvcgvÎv e„w× cv‡e| aiv hvK ZvcgvÎv e„w×i cwigvb | Gici we`¨yr cÖevn eÜ K‡i 

K¨vjwi wgUvi I Gi Af¨šÍi¯Í Zij c`v_©‡K KÍMZvcgvÎvq VvÛv Kiv nq| Gici cwieZ©bkxj †iva Rh ‡K cwieZ©b K‡i 

KzÛwji ga¨w`‡q GKB mgq t †m a‡i Zwor cÖevn Pvj‡bv nq| aiv hvK Gevi Zwor cÖevn I2 Ges ZvcgvÎv e„w× | 

cixÿvq †`Lv hvq †h, 2
2

2
1

2

1

I
I

θ
θ





   

hw` Dfq ‡ÿ‡Î  Drcbœ Zv‡ci cwigvb h_vµ‡g H1 I H2 nq, Zvn‡j 

2

1

2

1

θ
θ

H
H




               

2
2

2
1

2

1

I
I

H
H    ev, ; IH 2  hLb R I t w ’̄i _v‡K| Ry‡ji cÖ_g m~Î cÖgvwYZ| 

wØZxq m~‡Îi cÖgvY: GB m~Î cÖgv‡Yi Rb¨ GKB ai‡bi ỳwU Ry‡ji K¨jwi  

wgUvi C1I C2 †bIqv nq| Dfq K¨jwiwgUv‡i mgcwigv‡bi GKwU Zij †bIqv  

nq| R1I R2 †iv‡ai GKB c`v‡_©i ỳwU KzÛjx K¨jwiwgUvi ỳwU‡Z ¯’vcb Kiv  

nq| KzÛjx ỳwU‡K GKwU A¨wgUvi A, GKwU e¨vUvwi B, GKwU Pvwe K I GKwU 

cwieZ©bkxj †iva Rh Gi mv‡_ wmwi‡R hy³ Kiv nq| Pvwe eÜ K‡i GKB cÖevn  

gvÎv (I) GKB mgq (t) e¨vwc KzÛjx ỳwUi ga¨w`‡q cÖevwnZ Kiv nq| GB mg‡q  

K¨vjwiwgUvi ỳwUi ZvcgvÎv T1 I T2 _v‡g©vwgUvi Øviv cwigvc Kiv nq| aiv hvK ZvcgvÎv e„w× h_vµ‡g 1 I 2| Ges 

K¨jwiwgUvi I Zij KZ…K †kvwlZ Zvc h_vµ‡g H1I H2| cixÿvjä gvb †_‡K †`Lv hvq †h, 

2

1

2

1

R
R

θ
θ





  

wKš‘ hw` Dfq ‡ÿ‡Î  Drcbœ Zv‡ci cwigvb h_vµ‡g H1 I H2 nq, Zvn‡j 

2

1

2

1

θ
θ

H
H




    

    

2

1

2

1

R
R

H
H    ev, ; RH  hLb I I t w ’̄i _v‡K| Ry‡ji wØZxq m~Î cÖgvwYZ| 

Z…Zxq m~‡Îi cÖgvY: GKB Zwor cÖevn (I) ỳwU wfbœ mgq (t1 I t2) a‡i Pvjbv K‡i K¨jwiwgUvi I Zi‡ji ZvcgvÎv e„w× 

cwigvc Kiv nq| hw` ỳB ‡ÿ‡Î ZvcgvÎv e„w×i cwigvb h_vµ‡g 1 I 2 nq,  

                                    Zvn‡j †`Lv hvq †h, 

2

1

2

1

t
t

θ
θ





  

                  wKš‘, 

2

1

2

1

θ
θ

H
H




     

2

1

2

1

t
t

H
H     
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                     ev, ;tH  hLb I I R w¯’i _v‡K| BnvB Ry‡ji Z…Zxq m~Î|  

d¨viv‡W t Zwor we‡kølb cÖwµqvq †h †Kvb c`v‡_©i 1 MÖvg Zzj¨v¼ gy³ Ki‡Z †h wbw ©̀ó cwigvb Pv‡R©i cÖ‡qvRb Zv‡K 1 

d¨viv‡W e‡j| 1 d¨viv‡W = 96500 Kzj¤̂|    

Ry‡ji K¨jwiwgUv‡ii mvnv‡h¨ ÔJÕ Gi gvb wbY©q (Determination of Mechanical Equivalent of Heat): 
ZË¡ t hw` †Kvb cwievnxi ỳB cÖv‡šÍi wefe cv_©K¨ V †fvë nq Ges Gi ga¨ w`‡q I A¨w¤úqvi cÖevn t †mt a‡i cÖevwnZ 

nq, Zvn‡j m¤úbœ Kv‡Ri cwigvb,  

    W = VIt Ryj| 

Zwor cÖevn Pjv Kv‡j GB KvR hw` m¤úyb©iƒ‡c Zv‡c iƒcvšÍwiZ nq Ges Drcbœ Zv‡ci cwigvb H K¨vjwi nq Zvn‡j  

Ry‡ji m~Îvbymv‡i,  

    HW        

        ev, JHW        

        ev, 

H
WJ        

        

H
VItJ     Ryj/K¨vjwi ...  ...  (1)  

eZ©bx ms‡hvM: bvobxmn GKwU Ry‡ji K¨vjwiwgUvi wb‡q Gi g‡a¨ R †iv‡ai mv‡_ GKwU e¨vUvix B, cwieZ©ikxj †iva Rh 

A¨wgUvi A Ges Pvwe K †kªYx mgev‡q hy³ Kiv nq| R †iv‡ai ỳB cÖv‡šÍi wefe cv_©K¨ gvcvi Rb¨ Gi mv‡_ mgvšÍiv‡j 

GKwU †fvëwgUvi V hy³ Kiv nq| 

cixÿv: eZ©bx ms‡hv‡Mi c~‡e© bvobx mn K¨jwiwgUv‡ii fi wbY©q Kiv nq| Gi ci G‡Z wKQy Rvbv Av‡cwÿK Zv‡ci Zij 

(†hgb Zviwcb) wb‡q cybivq fi wbY©q Kiv nq| wØZxq fi †_‡K cÖ_g fi we‡qvM K‡i Zi‡ji fi wbY©q Kiv nq| 

GKwU _v‡g©vwgUvi T w`‡q Zij I K¨vjwiwgUv‡ii cÖv_wgK ZvcgvÎv wbY©q Kiv nq| 

GLb Pvwe eÜ K‡i GKwU wbw ©̀ó mgq a‡i Zwor cÖevwnZ Kiv nq Ges G¨wgUvi I †fvëwgUv‡ii cvV †bIqv nq| Zwor 

cÖevwnZ Kivi mgqKvj _vgv Nwoi mvnv‡h¨ wbY©q Kiv nq| Gici _v‡g©vwgUvi T Gi mvnv‡h¨ PzovšÍ ZvcgvÎv wbY©q Kiv 

nq| 

 wnmve: aiv hvK,  

   Zwor cÖevngvÎv = I A¨vvw¤úqvi 

   cÖevnKvj = t †mt 

   KzÛjxi ỳB cÖv‡šÍi wefe cv_©K¨ = V †fvë 

       K¨vjwiwgUv‡ii fi = m1 MÖvg 

   Zi‡ji fi = m2 MÖvg 

   K¨vjwiwgUvi I Zi‡ji cÖv_wgK ZvcgvÎv = 1 ºC 
K¨vjwiwgUvi I Zi‡ji PzovšÍ ZvcgvÎv = 2 ºC      

   K¨vjwiwgU‡ii Dcv`v‡bi Av‡cwÿK Zvc = S1  cal gm-1 ºC   
   Zi‡ji Av‡cwÿK Zvc = S2  cal gm-1 ºC  

AZGe K¨jwiwgUvi KZ…K M„nxZ Zvc = m1s1(21)  cal 
                 Zij KZ…K M„nxZ Zvc = m2s2(21)  cal 
†gvU M„nxZ Zvc H = (m1s1+m2s2)(21)  cal 

(1) bs mgxKi‡Y H Gi gvb ewm‡q cvB,  




   -)(sms(m
VItJ

2211

   Ryj/K¨vjwi 

cwieZ©bkxj †iv‡ai gvb cwieZ©b K‡i wewfbœ cÖevngvÎv wewfbœ mgq a‡i Pvwj‡q J Gi wbY©q K‡i Mo gvb †ei Kiv nq|    

mZK©Zvt 1| ms‡hvM Zv‡ii cÖvšÍGes ms‡hvM ¯Œz wkwil KvMR w`‡q fvj fv‡e cwi®‹vi K‡i †bIqv DwPr| 
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   2| mKj ms‡hvM k³ K‡i †`Iqv DwPr 

  3| Ggb fv‡e Zij †bIqv DwPr †hb †iva KzÛjx me mgq †iva KzÛjx Zi‡j Wy‡e _v‡K| 

 

‰e`¨ywZK ÿgZvt ‡Kvb Zwor h‡š¿i KvR Kivi nvi‡K Gi Zwor ÿgZv e‡j| A_©vr †Kvb Zwor hš¿ cÖwZ †m‡K‡Û †h 

cwigvb KvR m¤úbœ K‡i Zv‡K Gi  ÿgZv e‡j| G‡K P Øviv cÖKvk Kiv nq| t mg‡q †Kvb hš¿ hw` W KvR K‡i Z‡e 

ÿgZv 

t
WP   n‡e| Gi GKK IqvU| 

‡Kvb cwievnxi ỳB cÖv‡šÍi wefe cv_©K¨ V †fvë n‡j cwievnxi ga¨w`‡q Q Kzj¤̂ PvR© cÖevwnZ n‡j m¤úbœ Kv‡Ri  

cwigvb   W=VQ     

       ev, W=VIt          [Q=It] 

     RII.IRVI
t

VItP 2           

wK‡jvIqvU N›Uv t GK wK‡jvIqvU ÿgZv m¤úbœ †Kvb hš¿ †e`¨ywZK mvwK©‡U 1 N›Uv Pj‡j †h Zwor kw³ e¨vq nq Zv‡K 1 

wK‡jv IqvU N›Uv (1KWH) e‡j| GwU Zwor mieiv‡ni GKK| mgMÖ c„w_exi Zwor mieivn cÖwZôvb¸‡jv GB GKK 

e¨envi K‡i e‡j G‡K †evW© Ad †UªW BDwbU (BOT) GKK e‡j| GB GKK †K mvaviY K_vq BDwbU e‡j|  

1KWH = 1000WH = 1000J/Sec×3600Sec =3600000 J =3.6×106 Joule 

‡Kvb ‰e`¨ywZK evwZi Mv‡q 220V  60W  †jLv Av‡Q Gi A_© -  

 ‡Kvb ‰e`¨ywZK evwZi Mv‡q 220V - 60W  †jLv Av‡Q Gi A_© evwZwU 220V Gi jvB‡b me †P‡q D¾¡j n‡q 

¾¡j‡e Ges N›Uvq 60W kw³ LiP Ki‡e| 220V Gi Kg †fv‡ë evwZwU Aby¾¡j fv‡e ¾¡j‡e| evwZwU w`‡q cÖevwnZ 

we`¨y‡Zi cwigvb, .Amp272.0A
220
60

V
PI   evwZwUi †iva,   82.808 

272.0
220

I
VR   

 

wdDR Ges Gi e¨envit wdDR n‡”Q mvaviYZt 75% wmmv I 25% wUb Gi msK‡ii GK UzKiv miæ Zvi| Gi Mjbv¼ LyeB 

Kg| ZviwUi ỳB cÖvšÍ GKwU PxbvgvwUi ev‡·i ỳwU ¯‹zi mv‡_ AvUKvb _v‡K| ev·wU‡K ˆe`¨wZK eZ©bx‡Z wmwi‡R hy³ Kiv 

nq| †Kvb ˆe`¨ywZK eZ©bxi ga¨w`‡q GKwU wbw ©̀ó gvÎvi AwZwi³ we`¨yr cÖevwnZ n‡q hv‡Z AwMœKv‡Ûi m„wó n‡Z bv cv‡i ev 

hš¿cvwZ bó n‡Z bv cv‡i Zvi Rb¨ eZ©bx‡Z wdDR e¨envi Kiv nq| eZ©bx‡Z ‡Kvb Kvi‡Y †ekx gvÎvi Zwor cÖevwnZ n‡j 

wdD‡Ri ZviwU DËß n‡q M‡j hvq| d‡j eZ©bx ms‡hvM wew”Qbœ n‡q Zwor cÖevn eÜ n‡q hvq|  

GKwU 6 A¨vw¤úqvi wdDR ej‡Z GB eywS †h, wdDRwU †Kvb eZ©bx‡Z hy³ Ki‡j Zv 6 A¨w¤úqvi ch©šÍ Zwor cÖevn 

mn¨ Ki‡Z cv‡i| ZworcÖevn 6 A¨w¤úqv‡ii †ekx n‡j wdDRwU M‡j eZ©bxi ms‡hvM wew”Qbœ n‡q hvq| G‡Z kU©mvwK©‡Ui 

gZ gvivZ¥K wec‡`i nvZ †_‡K iÿv cvIqv hvq|  

Zv‡ci hvwš¿K mgZvt cwievnxi ga¨w`‡q Zwor cÖevwnZ n‡Z m¤úyb© Zvc hw` Kv‡R i¤œcvšÍwiZ nq Z‡e Ry‡ji m~Îvbymv‡i 

KvR I Zvc ci¯úi mgvbycvwZK| hw` cwievnx‡Z H K¨vjwi Zvc Kv‡R iƒcvšÍwiZ n‡q W KvR m¤úbœ nq Z‡e Ry‡ji 

m~Îvbymv‡i JHW    HW  ev, GLv‡b J GKwU mgvbycvwZK aªæeK| G‡K Zv‡ci hvwš¿K mgZv e‡j| A_©vr 1 K¨jwi Zvc 

m¤úyY©iƒ‡c Kv‡R i¤œcvšÍwiZ n‡j hZUzKz KvR nq Zv‡K Zv‡ci hvwš¿K mgZv e‡j| Gi gvb 4.2 J cal-1| Zv‡ci hvwš¿K 

mgZv 4.2 J cal-1 ej‡Z GB eywS †h, 1 K¨jwi Zvc m¤úyY©iƒ‡c Kv‡R iƒcvšÍwiZ n‡j 4.2 Ryj KvR m¤úbœ n‡e| 

 

Zvc-hyMj (_v‡g©vKvcj) I mx‡eK wµqv (Thermocouple & Seebeck-effect) t ỳwU wfbœ avZzi Zv‡ii ỳB cÖvšÍ†Rvov 

jvwM‡q Gi g‡a¨ GKwU M¨vjfv‡bvwgUvi AšÍf©y³ K‡i hw` eZ©bx ˆZix Kiv hvq  

Ges Zvi ỳwUi ms‡hvM ¯’j ỳwU‡Z (Junctions) ZvcgvÎvi e¨eavb m„wó Kiv hvq,  

Zvn‡j H eZ©bx‡Z Zwor cÖevwnZ n‡e, GB Zwor cÖevn‡K Zvc Zwor cÖevn e‡j| 

1826 wLª÷v‡ã mx‡eK me© cÖ_g NUbvwU cÖ_g cÖZ¨ÿ K‡ib| ZvB G NUbv‡K mx‡eK 

wµqv (Seebeck-effect) e‡j| ỳwU wfbœ Zvi Øviv m„ó G e¨e¯’v‡K ejv nq Zvc-hyMj  

(Thermocouple) Ges eZ©bx‡Z †h Zwo”PvjK kw³i D™¢e nq Zv‡K Zvcxq  

Zwo”PvjK kw³ (Thermo electromotive force) ejv nq|    
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wbi‡cÿ ZvcgvÎv (Neutral Temperature): GK ms‡hvM‡K kxZj ZvcgvÎvq †i‡L Dò ms‡hvM‡K †h, ZvcgvÎvq ivL‡j 

eZ©bx‡Z Zvcxq Zwo”PvjK kw³i gvb me©vwaK nq †mB ZvcgvÎv‡K wbi‡cÿ ZvcgvÎv e‡j| Zvgv I †jvnv hyM‡ji Rb¨ G 

ZvcgvÎv 275º C|     
Drµg ZvcgvÎv (Inversion Temperature): ‡Kvb Zvc hyM‡ji Dò ms‡hvM‡K †h ZvcgvÎvq ivL‡j Zvc Zwo”PvjK 

kw³i gvb k~b¨ nq Zv‡K H hyM‡ji Drµg ZvcgvÎv e‡j| Zvgv I †jvnv hyM‡ji Rb¨ G ZvcgvÎv 550º C|     
c‡UbwkIwgUv‡ii mvnv‡h¨ Zvcxq Zwo”PvjK kw³ wbY©q (Determination of thermo emf by a potentiometer):  
eZ©bx ms‡hvM: wPÎvbyhvqx c‡UbwkIwgUv‡ii A I B we› ỳi mv‡_ GKwU A¨vwgUvi A, e¨vUix Ba, Pvwe K Ges cwieZ©bkxj 

†iva Rh †kªYx mgev‡q hy³ Kiv nq| e¨vUix Ba Gi abvZ¥K cÖvšÍ A we› ỳi mv‡_ hy³ _v‡K| GLb Zvgv I †jvnvi Zvi  

w`‡q ‰Zix _v‡g©vKvc‡ji Dò ms‡hvM ¯’‡ji mv‡_ †h Zvgvi Zvi _v‡K, †mB Zv‡ii gy³ cÖvšÍ‡K A -‡Z Ges kxZj ms‡hvM 

¯’‡ji mv‡_ hy³ Zvgvi Zv‡ii gy³ cÖvšÍ‡K M¨vjfv‡bvwgUv‡ii G -Gi ga¨w`‡q RwK‡Z hy³ Kiv nq|  

 

cixÿvt Pvwe K eÜ K‡i c‡UbwkIwgUv‡i AB Zv‡i Zwor cÖevn Pvjbv Kiv nq| Gi ci cwieZ©bkxj †iv‡ai gvb Ggb 

fv‡e mgwš̂Z Kiv nq hv‡Z RwKwU‡K A we› ỳ‡Z ¯úk© Kiv‡j M¨vjfv‡bvwgUv‡ii KuvUv †h we‡ÿc ‡`q B we› ỳ‡Z ¯úk© 

Kiv‡j Zvi wecixZ w`‡K we‡ÿc †`q| aiv hvK, RwKwU‡K C we› ỳ‡Z ¯úk©  

Kiv‡j M¨vjfv‡bvwgUv‡ii †Kvb we‡ÿc nq bv A_©vr C we› ỳB fvimvg¨  

we› ỳ| GLb A I C Gi ga¨Kvi Zv‡ii ˆ`N©̈  l cwigvc Kiv nq Ges  

A¨vwgUvi †_‡K we`¨yr cÖev‡ni gvb I wbY©q Kiv nq|     

 

wnmve (Calculation) t Zvcxq Zwo”PvjK kw³ E n‡j  

E= l  ˆ`‡N©̈ i As‡ki Zv‡ii wefe cv_©K¨  

  =I× l  ˆ`‡N©̈ i As‡ki Zv‡ii ‡iva 

c‡UbwkIwgUv‡ii cÖwZ GKK ˆ`‡N©¨i †iva  n‡j l ˆ`‡N©¨i Zv‡ii †iva n‡e  l |   

E=I l   Avevi c‡UbwkIwgUv‡ii m¤ú~Y© Zv‡ii A_©vr L ˆ`‡N©̈ i Zv‡ii †iva R n‡j 

L
R

  

L
RIE l

   GB mgxKi‡Yi Wvb w`‡Ki me ivwk Rvbv _vKvq m„ó Zvcxq Zwo”PvjK kw³i gvb wbY©q Kiv hv‡e|  

‡cjwkqvi wµqvt divmx weÁvbx †cjwkqvi mx‡eK wµqvi wecixZ GKwU Zvc Zwor wµqv Avwe®‹vi K‡ib| wZwb jÿ¨ K‡ib 

†h, ỳwU wfbœ c`v‡_©i ˆZix avZe Zv‡ii ỳB cÖvšÍhy³ K‡i G‡`i g‡a¨ GKwU e¨vUvixi mvnv‡h¨ Zwor cÖevwnZ Ki‡j ms‡hvM 

¯’j Ø‡qi g‡a¨ ZvcgvÎvi e¨eavb m„wó nq| GB NUbv‡K †cjwkqvi wµqv e‡j|  

 awi, GKwU †jvnvi Zvi Ges GKwU Zvgvi Zvi‡K A I B we› ỳ‡Z hy³ K‡i  

GKwU e¨vUvixi mvnv‡h¨ eZ©bx‡Z Zwor cÖevwnZ Kiv nj| Zwor cÖevn hw` Zvgv †_‡K  

A ms‡hvM¯’‡ji w`‡K †jvnv‡Z cÖ‡ek K‡i Ges †jvnv †_‡K B ms‡hvM ¯’‡ji ga¨w`‡q  

Zvgv‡Z cÖ‡ek K‡i, Zvn‡j A cÖvšÍ kxZj I B cÖvšÍ Dò n‡e| Zwor cÖev‡ni w`K  

wecixZgyLx n‡j A cÖvšÍ Dò I B cÖvšÍ kxZj n‡e| 

Zwor cÖev‡ni ivmvqwbK wµqvt  

hw` †Kvb Zi‡ji ga¨w`‡q Zwor cÖev‡ni d‡j hw` ivmvqwbK wµqv msNwUZ nq Ges Zij c`v‡_©i AYy¸‡jv 

wecixZ Avavbhy³ Avqb-G wewkøó n‡q hvq Zvn‡j G NUbv‡K Zwor cÖev‡ni Zvcxq I ivmvqwbK wµqv e‡j| 1883 

wLª÷v‡ã weÁvbx gvB‡Kj d¨viv‡W Zwor cÖev‡ni ivmvqwbK wµqv Avwe®‹vi K‡ib| 

 

Zwor we‡kølb t †Kvb ª̀e‡bi g‡a¨ Zwor cÖevwnZ K‡i Gi Aby¸wj‡K abvZ¥K I FbvZ¥K As‡k wef³ Kivi c×wZ‡K 

Zwor we‡kølb e‡j| †hgb -Kcvi mvj‡dU (CuSO4) ª̀e‡bi g‡a¨ Zwor cÖev‡ni d‡j ª̀ebwU Kcvi I mvj‡dU Avq‡b 

we‡qvwRZ nq| G we‡qvwRZ nIqv‡K CuSO4 Gi Zwor we‡kølb e‡j| 
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ivmvqwbK mgZzj t ‡Kvb †gŠ‡ji cvigvbweK fi I †hvR¨Zvi AbycvZ‡K H †gŠ‡ji ivmvqwbK mgZzj e‡j| G‡K 

mvaviYZt E Øviv cÖKvk Kiv nq| †hgb- Aw·‡R‡bi cvigvbweK fi 16 Ges †hvR¨Zv 2| AZGe Aw·‡R‡bi ivmvqwbK 

ivmvqwbK mgZzj 8|   

 

d¨viv‡Wi Zwor we‡køl‡bi m~Î ¸wj wb¤œiƒc t 

cÖ_g m~Î t †Kvb Zwor we‡køl¨ ª̀e‡bi ga¨w`‡q Zwor cÖevwnZ Ki‡j cÖ‡Z¨K Zwor Øv‡i †h cwigvb Avqb Rgv nq Zv 

ª̀e‡b cÖevwnZ Pv‡R©i mgvbycvwZK|  

 †Kvb Zwor we‡køl¨ ª̀e‡bi ga¨w`‡q Q Kzj¤̂ PvR© t †m‡KÛ cÖevwnZ Kivi d‡j hw` Zwor Øv‡i W Kg Avqb Rgv 

nq, Zvn‡j d¨iv‡Wi cÖ_g m~Îvbymv‡i , QW  

           ev, (1) ...  ...  ...  ... ZQW    

GLv‡b Z GKwU aªæemsL¨v| GB aªæe msL¨v‡K Zwor ivmvqwbK Zzj¨v¼ (mgZzj) e‡j| ZW   n‡e ZLb, hLb Q=1 Kzj¤̂|  

 

Zwor ivmvqwbK Zzj¨v¼ t †Kvb ª̀e‡b 1 Kzj¤̂ PvR© cÖevwnZ Ki‡j hZUzKz Avqb Rgv nq Zv‡K H ª̀e‡bi Zwor ivmvqwbK 

Zzj¨v¼ e‡j|  

 

Zvrch©t Zvgvi Zwor ivmvqwbK Zzj¨v¼ 32.95× 10-8 kg C-1
 ej‡Z GB eywS †h, Zvgv NwUZ †Kvb ª̀e‡Yi ga¨w`‡q GK 

Kzj¤̂ PvR© cvVv‡j 32.95× 10-8 kg Zvgv Rgv n‡e|  

hw` Q Kzj¤̂ PvR© t †m‡KÛ a‡i Pjvi d‡j cÖevngvÎv I nq, Z‡e Q=It  (1) bs mgxKi‡Y ewm‡q cvB, 

                   (2)  ...  ...  ...  ... ZItW    

 

wØZxq m~Î t GKB cwigvb PvR© wewfbœ Zwor we‡køl¨ ª̀e‡bi ga¨w`‡q Zwor cÖevwnZ Ki‡j wewfbœ Zwor Øv‡i †h Avqb 

Rgv nq Zv ª̀eb ¸wji wbR wbR ivmvqwbK Zzj¨vs‡Ki mgvbycvwZK|  

 awi, 321 E E ,E  I  ivmvqwbK mgZzj wewkó wewfbœ Zwor we‡køl¨ ª̀e‡bi ga¨w`‡q GKB cwigvb PvR© cÖevwnZ Kivi 

d‡j wewfbœ Zwor Øv‡i h_vµ‡g 321   W  W,W I  cwigvb Avqb Rgv nq, Zvn‡j d¨viv‡Wi wØZxq m~Îvbymv‡i,  

 321321 E E E WW W tt t t   ev, 

3

3

2

2

1

1

E
W

E
W

E
W

    EW   

d¨viv‡Wi Zwor we‡køl‡bi cÖ_g m~‡Îi cÖgvY t 

d¨iv‡Wi cÖ_g m~Îvbymv‡i ZworØv‡i Rgv nIqv Avq‡bi cwigvb cÖevwnZ Avav‡bi mgvbycvwZK| 

A_©vr QW   

 

2

2

1

1

Q
W

Q
W   ev,

 

It]Q[      
II

W   
22

2

11

1  æeKaª

t
W

t
    

hš¿cvwZ t CuSO4 ª̀eYmn GKwU Zvgvi †fvëvwgUvi, e¨vUvix, cwieZ©bkxj †iva I A¨vwgUvi| 

eZ©bx ms‡hvM t  

K¨v‡_vW `ÛwU‡K †ei K‡i fvjfv‡e cwi®‹vi K‡i m~ÿfv‡e IRb †bIqv nq| Gevi `ÛwU‡K cybivq †fvëvwgUv‡ii 

g‡a¨ ¯’vcb K‡i †fvëvwgUviwU‡K e¨vUvix B, cwieZ©bkxj †iva Rh, Pvwe K I A¨vwgUvi A Gi mv‡_ †kªYx mgev‡q hy³ Kiv 

nj|  

cixÿvt  

GLb Pvwe eÜ K‡i eZ©bx c~Y©K‡i t1 †m‡KÛ a‡i Zwor cÖevwnZ Kiv nj| A¨vwgUvi †_‡K Zwor cÖev‡ni gvb I1 

†R‡b †bIqv nj| Gevi K¨v‡_vW wU‡K †ei K‡i cwi®‹vi cvwb‡Z ay‡q ïwK‡q cybivq m~ÿfv‡e IRb †bIqv nj| cÖ_g I 

wØZxq IR‡bi cv_©K¨ †_‡K K¨v‡_v‡W mwÂZ Zvgvi cwigvb cvIqv hvq| awi GB cwigvb W1| 

 Gevi t2 †m‡KÛ a‡i I2 cÖevn Pvwj‡q c~‡e©i b¨vq K¨v‡_v‡W mwÂZ Avq‡bi cwigvb  

W2 wbY©q Kiv nj|  
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wm×všÍ: cixÿv †_‡K †`Lv hvq †h, 

          æeKaª
22

2

11

1

tI
W

tI
W

         

          æeKaªev 
2

2

1

1  ,
Q
W

Q
W

  

   Q W   A_©vr mwÂZ Avq‡bi fi ª̀e‡Y cÖevwnZ Pv‡R©i mgvbycvwZK|  

myZivs cÖ_g m~Î cÖgvwYZ nj| 

 

wØZxq m~‡Îi cÖgvYt d¨viv‡Wi wØZxq m~Îvbymv‡i mg-cwigvb PvR© wewfbœ Zwor ª̀‡ei ga¨w`‡q cÖevwnZ Kiv n‡j cÖ‡Z¨K 

ZworØv‡i mwÂZ Avq‡bi cwigvb wbR wbR ivmvqwbK mgZz‡ji mgvbycvwZK| g‡b Kwi mg cwigvb PvR© wfbœ wfbœ `ª‡ei 

ga¨w`‡q cÖevwnZ Kiv nj| G‡Z cÖ‡Z¨K ZworØv‡i h_vµ‡g n321 W.......... W,W,W  Avqb Rgv nj| GB ª̀e¸‡jvi 

ivmvqwbK mgZzj h_vµ‡g n321 E .......... E,E,E  n‡j 

n

n

3

3

2

2

1

1

E
W............. 

E
W

E
W

E
W

  n‡e|  

hš¿cvwZt wZbwU †fvëvwgUvi, A¨vwgUvi, cwieZ©bkxj †iva, e¨vUvwi| eZ©bx ms‡hvMt GB m~Î cÖgv‡bi Rb¨ GKwU Zvgv, 

GKwU iƒcv I GKwU cvwb †fvëvwgUvi wb‡q †kªYx mgev‡q hy³ Kiv nj| G‡`i mv‡_ GKwU A¨vwgUvi A, GKwU cwieZ©bkxj 

†iva Rh, GKwU e¨vUvix B, I GKwU Pvwe K †kªYx mgev‡q hy³ Kiv nj| 

cixÿvt Zvgv I iƒcv †fvëvwgUvi †_‡K K¨v‡_vWØq †ei K‡i ay‡q ïwK‡q myÿfv‡e fi wbY©q Kiv nj|  

†fvëvwgUviMy‡jvi g‡a¨ h_vµ‡g Kcvimvj‡dU, wmjfvi bvB‡UªU I mvjwdDwiK Gwm‡Wi ª̀eY †bqv nj|  

Nb †mw›UwgUv‡i `vMvw¼Z GKwU cvwbc~Y© cixÿv bj cvwb †fvëvwgUv‡ii  

K¨‡_v‡Wi Dci D‡ëv fv‡e ¯’vcb K‡i eZ©bx‡Z wbw ©̀ó mg‡qi Rb¨  

Zwor cÖevn Pvjbv Kiv nj| †fvëvwgUvi ¸‡jv †kªYx mgev‡q _vKvq  

G‡`i g‡a¨ mg-cwigvb Zwor cÖevwnZ n‡e| †ek wKQ~ nvB‡Wªv‡Rb  

cvwb †_‡K †fvëvwgUv‡ii K¨v‡_v‡W Rgv nIqvi ci Zwor eÜ Kiv nj| 

Gevi wewfbœ K¨v‡_v‡W mwÂZ Zvgv, iƒcv I nvB‡Wªv‡R‡bi fi wbY©q Kiv nj|  

 

wm×všÍt aiv hvK, ZworØv‡i mwÂZ Zvgv, iƒcv I nvB‡Wªv‡R‡bi fi h_vµ‡g 321 W  W,W I  MÖvg| GLb GB †gŠj¸‡jvi 

ivmvqwbK mgZzj h_vµ‡g 321 E   E  ,E I  n‡j cixÿv †_‡K †`Lv hvq †h, 

æeKaª 
3

3

2

2

1

1 
E
W

E
W

E
W

   ev, EW   A_©vr wØZxq m~ÎwU cÖgvwYZ nj| 

Zwor ivmvqwbK Zzj¨v¼ I ivmvqwbK Zzj¨v‡¼i g‡a¨ m¤úK© t  

 g‡b Kwi, A I B ỳwU †gŠwjK c`v_©| G‡`i Zwor ivmvqwbK Zzj¨v¼ h_vµ‡g ZA I ZB Ges ivmvqwbK Zzj¨v¼ 

h_vµ‡g EA I EB| hw` A I B †gŠj ỳwUi Zwor we‡kø‡l¨i ga¨ w`‡q Q cwigvb PvR© cÖevwnZ Kivi d‡j ZworØv‡i mwÂZ 

c`v‡_©i fi h_vµ‡g WA I WB  nq Zvn‡j cÖ_g m~Îvbymv‡i,  

 QZW AA   Ges QZW BB     

 

QZ
QZ

W
W

B

A

B

A     

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

W
W  

B

A

B

A ev,     

Avevi wØZxq m~Îvbymv‡i,  

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

W
W  

B

A

B

A   

mgxKiY (1) I (2) n‡Z cvB,  
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B

A

B

A

E
E

Z
Z

  

   EZ   

A_©vr †Kvb †gŠ‡ji Zwor ivmvqwbK Zzj¨v¼ I ivmvqwbK Zzj¨v‡¼i mgvbycvwZK|  

 

‡fvëvwgUvi: †h cv‡Î Zwor we‡køl¨ †i‡L cÖevn Pvjbv K‡i Zwor we‡kølb Kiv nq ev Zwor we‡køl¨‡K Dcv`v‡b wef³ Kiv 

nq, Zv‡K †fvëvwgUvi e‡j| †fvëvwgUv‡i GKB c`v‡_©i ỳwU `Û ev cvZ e¨envi Kiv nq| cvZ ỳwU‡K ZworØvi e‡j| †h 

cvZ w`‡q †fvëvwgUv‡i Zwor cÖ‡ek K‡i Zv‡K A¨v‡bvW Ges †h cvZ w`‡q †fvëv wgUvi n‡Z cÖevn †ewi‡q hvq Zv‡K 

K¨v‡_vW e‡j|  

‡fvëvwgUv‡ii mvnv‡h¨ †Kvb c`v‡_©i Zwor ivmvqwbK Zzj¨v¼ wbY©q t 

ZË¡t Z Zwor ivmvqwbK Zzj¨v‡¼i †Kvb Zwor we‡kø‡l¨i ga¨w`‡q I gvÎvi Zwor cÖevwnZ Ki‡j hw` W cwigvb Avqb Rgv 

nq, Zvn‡j d¨viv‡Wi cÖ_g m~Îvbymv‡i,  ZItW     

                   (1) ...  ...  ...  ... 
It
WZ   

eZ©bx ms‡hvMt †h c`v‡_©i Zwor ivmvqwbK Zzj¨v¼ wbY©q Ki‡Z n‡e Zvi †Kvb †hŠ‡Mi ª̀eY †fvëvwgUv‡i wb‡q A¨v‡bvW I 

K¨v‡_vW‡K GKwU e¨vUix B,A¨vwgUvi A, Pvwe K, cwieZ©bkxj †iva Rh Gi mv‡_ †kªYx mgev‡q wPÎvbyhvqx hy³ Kiv nq| 

 

cixÿv t eZ©bx ms‡hv‡Mi c~‡e© †fvëvwgUv‡ii K¨v‡_vWwU‡K †ei K‡i fvj fv‡e  

ay‡q ïwK‡q wbw³i mvnv‡h¨ fi wbY©q Kiv nq| Gi ci K¨v‡_vW wU‡K h_v¯’v‡b †i‡L 

eZ©bx ms‡hvM Kiv nq Ges Pvwe eÜ K‡i GKwU wbw ©̀ó mg‡qi Rb¨ Zwor cÖevwnZ  

Kiv nq| _vgv Nwo †_‡K mgq Ges A¨vwgUvi †_‡K cÖevngvÎvi cvV †bIqv nq| 

Gici Zwor cÖevn eÜ K‡i K¨v‡_vW wU‡K †ei K‡i wb‡q ay‡q ïwK‡q c~bivq fi  

wbY©q Kiv nq| G fi †_‡K cÖ_g fi we‡qvM K‡i mwÂZ Avq‡bi fi wbY©q Kivnq|  

 

wnmve I MYbvt 

awi, cÖevn gvÎv = I A¨vw¤úqvi 

cÖevn Kvj = t †m‡KÛ 

K¨v‡_v‡W mwÂZ Avq‡bi fi = W †KwR 

c`v‡_©i wb‡Y©q Zwor ivmvqwbK Zzj¨v¼ = Z †KwR/Kzj¤̂ 

(1) bs mgxKiY 

It
WZ  G W, I I t Gi gvb ewm‡q Zwor ivmvqwbK Zzj¨v¼ Z  Gi wbY©q Kiv nq| 

mZK©Zvt 1| ms‡hvM Zv‡ii cÖvšÍGes ms‡hvM ¯Œz wkwil KvMR w`‡q fvj fv‡e cwi®‹vi K‡i †bIqv DwPr| 

   2| mKj ms‡hvM k³ K‡i †`Iqv DwPr 

  3| m`¨ cȪ ‘Z ª̀eY †bIqv DwPr|  

 

‡fvëvwgUv‡ii mvnv‡h¨ Zwor cÖevngvÎv wbY©q t 

ZË¡t Z Zwor ivmvqwbK Zzj¨v‡¼i †Kvb Zwor we‡kø‡l¨i ga¨w`‡q I gvÎvi Zwor cÖevwnZ Ki‡j hw` W cwigvb Avqb Rgv 

nq, Zvn‡j d¨viv‡Wi cÖ_g m~Îvbymv‡i,  ZItW     

                   (1) ...  ...  ...  ... 
Zt
WI   

eZ©bx ms‡hvMt  

GKwU †fvëvwgUv‡i m`¨ cȪ ‘Z Kcvi mvj‡d‡Ui m`¨ cÖ¯‘Z ª̀e‡Y A¨v‡bvW I K¨v‡_vW ¯’vcb K‡i GKwU e¨vUix B, Pvwe K, 

cwieZ©bkxj †iva Rh Gi mv‡_ †kªYx mgev‡q wPÎvbyhvqx hy³ Kiv nq| 
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cixÿvt  
eZ©bx ms‡hv‡Mi c~‡e© †fvëvwgUv‡ii K¨v‡_vWwU‡K †ei K‡i fvj fv‡e ay‡q ïwK‡q wbw³i mvnv‡h¨ fi wbY©q Kiv nq| Gi 

ci K¨v‡_vW wU‡K h_v¯’v‡b †i‡L eZ©bx ms‡hvM Kiv nq Ges Pvwe eÜ K‡i GKwU wbw ©̀ó mg‡qi Rb¨ Zwor 

cÖevwnZ Kiv nq| _vgv Nwo †_‡K mgq wbY©q Kiv nq| Gici Zwor cÖevn eÜ K‡i K¨v‡_vW wU‡K †ei K‡i wb‡q ay‡q 

ïwK‡q c~bivq fi wbY©q Kiv nq| G fi †_‡K cÖ_g fi we‡qvM K‡i mwÂZ Avq‡bi fi wbY©q Kivnq|  

 

wnmve I MYbvt 

awi, cÖevn gvÎv = I A¨vw¤úqvi 

cÖevn Kvj = t †m‡KÛ 

K¨v‡_v‡W mwÂZ Avq‡bi fi = W †KwR 

c`v‡_©i wb‡Y©q Zwor ivmvqwbK Zzj¨v¼ = Z †KwR/Kzj¤̂ 

(1) bs mgxKiY 

Zt
WI   G W, Z I t Gi gvb ewm‡q Zwor cÖevn  

I  Gi wbY©q Kiv nq| 

 

mZK©Zvt 1| ms‡hvM Zv‡ii cÖvšÍ Ges ms‡hvM ¯Œz wkwil KvMR w`‡q fvj fv‡e cwi®‹vi K‡i †bIqv DwPr| 

       2| mKj ms‡hvM k³ K‡i †`Iqv DwPr 

            3| m`¨ cȪ ‘Z ª̀eY †bIqv DwPr| 

Zwor cÖ‡jcbt Zwor we‡kølb cÖwµqvq †Kvb avZzi Dci myweavgZ Ab¨ avZzi cÖ‡jc †`Iqv‡K Zwor cÖ‡jcb e‡j| 

maviYZ †Kvb wbK…ó avZz †hgb - Zvgv, †jvnv, †eªvÄ BZ¨vw` w`‡q ˆZix wRwbm‡K Rjevqy †_‡K iÿv Kivi Ges my›`i 

†`Lv‡bvi Rb¨ G‡`i Dci †mvbv, iƒcv, wb‡Kj BZ¨vw` g~j¨evb avZzi cÖ‡jc †`Iqv nq| †h e¯‘‡Z cÖ‡jc w`‡Z n‡e †mwU 

fvj fv‡e cwi¯‹vi K‡i ay‡q GKwU †fvëvwgUv‡ii K¨v‡_vW Ges †h avZzi cÖ‡jc w`‡Z n‡e Zv‡K A¨v‡bvW wn‡m‡e e¨envi 

Kiv nq| Avevi †h avZzi cÖ‡jc w`‡Z n‡e Zvi †Kvb myweav RbK ª̀eY Zwor `ªe wn‡m‡e e¨envi Kiv nq| GLb 

†fvëvwgUv‡ii g‡a¨ Zwor cÖevn Pvjbv Ki‡j Zwor we‡køl‡bi d‡j K¨v‡_v‡W ivLv e¯‘i Dci avZzi cÖ‡jc c‡o| Gfv‡e 

†jvnvi Dci `¯Ívi cÖ‡jc †`qv‡K M¨vjfvbvBR e‡j|       
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     wØZxq c‡Îi As‡Ki mgvavb  

            2nd  Paper Math Solution 
     3| Zwor cÖev‡ni Zvcxq I ivmvqwbK wµqv 

                   (Heating & chemical Effect of Electric Current) 
 

  

1| iƒcv †fvëvwgUv‡i 1.118 MÖvg iƒcv gy³ Ki‡Z 1A we`y¨rcÖevn 

KZÿb cÖevwnZ Ki‡Z n‡e? [iƒcvi ‰e ỳ¨wZK ivmvqwbK mgZzj 

0.001118 gm/Coul.]   
Avgiv Rvwb, 

W=ZIt 

ZI
W

 t   

s
13-100.001118

-3101.118
 t






 

(Ans.) s 1000 t 
 

 

2| wmjfvi bvB‡UªU ª̀e‡bi Zwor we‡kølK †Kv‡l wK cwigvb cÖevn 

1 N›Uv Pvjbv Ki‡j K¨v‡_v‡W 8.05×10-4kg iƒcv mwÂZ n‡e? 

iƒcvi Zwor ivmvqwbK Zzj¨vsK 11.18×10-7kg C-1
 

Avgiv Rvwb, 

W=ZIt 

Zt
W I   

A  
60031018.11

1005.8 I 7-

4







 

(Ans.)A    0.2 I 
 

 

3| ZnSO4 c~b© GKwU †fvëv wgUv‡ii ga¨ w`‡q 1 N›Uv 30 wgwbU 

a‡i 1.25 A¨vw¤úqvi Zwor cÖevwnZ Ki‡j 2.888×10-3
 †KwR 

Zn mwÂZ nq| Zn-Gi Zwor ivmvqwbK Zzj¨vsK wbY©q  Ki|  

Avgiv Rvwb, 

W=ZIt 

It
WZ 

 

40051.25
102.888Z

-3





 

(Ans.)  kgC104.27Z 17   
 

4| 100 Iqv‡Ui GKwU ˆe ỳ¨wZK evwZ‡K cÖwZw`b 5 N›Uv K‡i 

R¡vjv‡bv nq| cÖwZ wK‡jvIqvU ˆe`y¨wZK kw³i g~j¨ 2.00 UvKv 

n‡j GK gv‡m KZ LiP co‡e? 

100 Iqv‡Ui 1 wU evwZ 5 N›Uv K‡i Pj‡j ˆ`wbK we ỳ¨r LiP 

= 100×1×5 IqvU N›Uv 

= 500 IqvU N›Uv 

= 0.5 wK‡jvIqvU N›Uv 

   1   wK‡jvIqvU N›Uv ˆe`y¨wZK kw³i g~j¨ = 2.00   UvKv 

0.5 Ó           Ó         Ó       Ó  =  0.5× 2.00 UvKv 

  = 1.00 UvKv 

      ˆ`wbK     we`y¨r LiP   = 1.00 UvKv  

30w`‡bi     Ó       Ó   = 1.00×30 UvKv =  

= 30.00 UvKv (Ans.) 

 

5| GKwU 100W Gi wbg¾K DËvcK 7 wgwb‡U 1 wjUvi cvwbi ZvcgvÎv 

30ºC †_‡K 40ºC ch©šÍ e„w× K‡i| J Gi gvb wbY©q Ki|  

Avgiv Rvwb, 

   VItW   

VItJH   

VIt)θJ(msΔ   




ms
VItJ  

1011000
420100J



  

(Ans.) J/cal.  4.2J   
 

6| 20cm2
 cȪ ’‡”Q‡`i GKwU cv‡Zi Dfq cv‡k¦© 0.001cm cyiæ Zvgvi 

cÖ‡jc w`‡Z 12V we`y¨”PvjK kw³i GKwU e¨vUix e¨envi Kiv nj| e¨Uix 

KZ„K e¨vwqZ ˆe`y¨wZK kw³ wbY©q Ki| [Zvgvi NbZ¡ = 9000kgm-3
 Ges 

Zvgvi ˆe`y¨wZK ivmvqwbK mgZzj = 30 × 10-7
 kgC-1

 |  

Avgiv Rvwb, 

AvqZb V=At 
  V=40×10-4×0.00001 m3 

     = 4×10-8 m3 
fi W=V
4×10-8×9000kg
      = 3.6×10-4 kg 
Avevi,W= ZQ 

Z
WQ   

C  
1030
103.6Q 7-

-4




  

Q =120 C  
e¨wqZ kw³, P = EQ 
                   = 12×120 J =1440J (Ans.) 
 

7| 100 †iv‡ai GKwU wbg¾K DËvcK‡K 2.5kg cvwb‡Z Wywe‡q 5A 

cÖevn Pvjbv Ki‡j KZ mg‡q cvwbi ZvcgvÎv 24ºC e„w× cv‡e?  

Avgiv Rvwb, 

   H = mS
 H = 2500×1×24 Cal 
H = 60000 Cal  
Avevi, 
    H = .24 I2Rt 

RI0.24
Ht 2

  

10050.24
60000t 2 

  

t =100 s (Ans.) 
 

 

GLv‡b, 

Z = 0.001118gm/coul 
   =0. 001118×10 – 3Kg/Coul 
I = 1A 
W = 1.118×10 –3 Kg 
mgq, t =  

GLv‡b, 

Z = 11.18×10 – 7 Kg C-1
 

W = 8.05×10 –4 Kg 
mgq, t = 1 N›Uv = 3600 †m: 

I = ? 
 

GLv‡b, W = 2.888×10-3kg 
mgq, t = 1 N:30 wg: 

      = 90wg: = 5400†m: 
Zwor cÖevn, I = 1.25A 
Z = ? 

GLv‡b, 

¶gZv, P = VI = 100W 
mgq, t =7 wg: = 420 s. 

 

cvwbi  AvqZb, 

      =1 wj: = 1000cc 
cvwbi fi, m = 1000 gm 
ZvcgvÎv cv_©K¨, 

ºC=10ºC 

Zv‡ci hvwš¿K mgZv, J = ? 

GLv‡b, 

‡ÿÎdj, A= 20×2 cm2 
                     

=40×10-4 m2
 

c~iæZ¡, t  = 0.001cm  
           = 0.00001m  

Z = 30×10-7KgC-1 

NbZ¡, 9000kgm-3
e¨wqZ kw³, P = ? 
E = 12 V  

GLv‡b, 

cvwbi fi m = 2.5kg 
                 =2500gm 
ZvcgvÎv cv_©K¨ ºC 
cvwbi Avt Zvc S = 1Calgm-1ºC 
‡iva R = 100 
cÖevngvÎv I = 5A 

mgq t = ? 
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3| Zwor cÖev‡ni Zvcxq I ivmvqwbK wµqv 

  

2
 

 

8| GKwU evwo‡Z 5 wU 60 Iqv‡Ui evwZ Ges 2 wU 40 Iqv‡Ui 

cvLv cÖwZw`b 6 N›Uv K‡i P‡j| cÖwZ BDwbU ˆe ỳ¨wZK kw³i g~j¨ 

3.20 UvKv n‡j GK gv‡m we` ÿr LiP co‡e?  

60 Iqv‡Ui 5 wU evwZ 6 N›Uv K‡i Pj‡j ˆ`wbK we`y¨r LiP 

= 60×5×6 IqvU N›Uv 

= 1800 IqvU N›Uv 

= 1.8 wK‡jvIqvU N›Uv 

40 Iqv‡Ui 2 wU cvLv 6 N›Uv K‡i Pj‡j ˆ`wbK we ỳ¨r LiP 

= 40×2×6 IqvU N›Uv 

= 480 IqvU N›Uv 

= 0.48  wK‡jvIqvU N›Uv 

‡gvU e¨vwqZ kw³ = (1.8+0.48) wK‡jvIqvU N›Uv = 2.28 

wK‡jvIqvU N›Uv ev, 2.28 BDwbU 

     1  BDwbU ˆe`y¨wZK   kw³i   g~j¨  = 3.20   UvKv 

2.28Ó      Ó    Ó            Ó  = 3.20× 2.28 UvKv 

                                             = 7.296 UvKv 

     ˆ`wbK   we`y¨r LiP   = = 7.296 UvKv 

30w`‡bi     Ó       Ó   = 7.296 ×30 UvKv =  

       1 gv‡m  we` ÿr  LiP = 218.88 UvKv (Ans.) 
 

 

9| 50 †iv‡ai wfZi w`‡q 2A cÖevn 100sec Pvjbv Ki‡j 

0ºC ZvcgvÎvi KZUzKz cvwbi ZvcgvÎv 100ºC G †cŠQ‡e?  

Avgiv Rvwb, 

   H = mS
  H = m×1×100 Cal 
H = 100m Cal  
Avevi, 
    H = 0.24 I2Rt 

10050224.0m001 2   
50224.0m 2   

m = 48gm (Ans.) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10| GKwU ˆe` ÿwZK Bw ¿̄‡Z 220Volt Ges 1200Watt ‡jLv Av‡Q| Gi 

†iva KZ? hw` cÖwZ BDwbU we ỳ¨r kw³i g~j¨ 1.00 UvKv nq Zvn‡j Bw ¿̄wU 

2 N›Uv Pvjv‡j KZ LiP n‡e?  
Avgiv Rvwb, 

ÿgZv, P = VI 

R
V

R
VVP

2

  

P
VR

2

  

1200
2202

 R  

(Ans.)  33.40 R  

1200 Iqv‡Ui 1 wU  Bw ¿̄ 2 N›Uv Pj‡j we ỳ¨r LiP 

= 1200×1×2 IqvU N›Uv 

= 2400 IqvU N›Uv 

= 2.4  wK‡jvIqvU N›Uv 

cÖwZ BDwbU 1.00 UvKv nv‡i  

we` ÿr  LiP = 2.4×1.00 =2.40 UvKv (Ans.) 
 

11| GK UzKiv avZe cv‡Zi Dci 20 gms †mvbvi cÖ‡jc w`‡Z 1 Amp 

Zwor KZ mgq cÖevwnZ Ki‡Z n‡e? [†mvbvi ˆe` ÿwZK ivmvqwbK mgZzj = 
6.3×10-7 kgCoul-1] 
Avgiv Rvwb, 

W=ZIt 

ZI
Wt   

1103.6
1020t 7

3




 



 

.)Ans(  Sec  31746t   
 

12| ‡Kv‡bv evoxi †gBb wgUv‡i 6A - 200V ‡jLv Av‡Q| 60W -Gi 

KZwU evwZ H evox‡Z wbivcËvi mv‡_ e¨envi Kiv hv‡e? 

Avgiv Rvwb,  

ÿgZv, P=VI  
‡gBbwgUv‡ii ÿgZv,  

WWP  12006200   

wKš‘ cÖwZwU evwZi ÿgZv = 60W 

wUwUmsL¨v evwZi e¨eüZ 20
60

 1200
  

 
                  

 

 

  

GLv‡b, 

ZvcgvÎv cv_©K¨, 

ºC 
ºC               
cvwbi Avt Zvc, S = 1Calgm-1ºC 
‡iva, R = 50  
cÖevngvÎv, I = 2A 

mgq, t = 100s 
cvwbi fi, m = ? 
 

GLv‡b, 

wefe, V=220Volt 
¶gZv, P = VI = 1200W, 

‡iva R = ? 

GLv‡b, 

W = 20 gms 
  =20×10-3 Kg 

cªevn I = 1 Amp 
Z=6.3×10-7 kgCoul-1

  

mgq t=? 

GLv‡b, 

wefe cv_©K¨g, V =200 V  
Zwor cÖevn, I= 6A 

 

cÖwZwU evZxi ÿgZv,  

                   P1=60W  
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Zwor

 

cÖev‡ni †PŠ¤̂K wµqv:

 

†Kvb cwievnx Zv‡ii ga¨w`‡q Zwor cÖevwnZ n‡j H Zv‡ii Pvicv‡k GKwU †PŠ¤̂K †ÿ‡Îi m„wó 

nq| G NUbv‡K we`¨yr cÖev‡ni †PŠ¤̂K wµqv e‡j| 

 

 

 

Zwor cÖev‡ni †PŠ¤̂K wµqv m¤úwK©Z I‡qi‡÷‡Wi cixÿv:

 

wP‡Î NS

 

GKwU Pz¤̂K kjvKv| GwU DËi `wÿb eivei gy³ fv‡e ¯’vcb Kiv Av‡Q| 

 

Gi Dci Gi

 

ˆ`N©̈  eivei ivLv GKwU avZe Zv‡ii ga¨ w`‡q Zwor cÖevn Pvjbv 

 

Kiv n‡j NS

 

Pz¤̂K kjvKvi we‡ÿc N‡U Ges kjvKvwU GKUz Ny‡i w¯’i Ae¯’vq 

 

Av‡m| cÖev‡ni w`K cwieZ©b Ki‡j kjvKvi we‡ÿ‡ci w`K cwieZ©b nq| cÖev‡ni 

 

gvÎv cwieZ©b Ki‡j we‡ÿ‡ci gvÎv I cwiewZ©Z nq| 

 

 

G cixÿv n‡Z I‡qi‡÷W wm×v‡šÍ

 

Av‡mb †h, †h‡nZz †KejgvÎ †Kvb †PŠ¤̂K †ÿ‡Îi cÖfv‡eB Pz¤̂KkjvKvwUi 

we‡ÿc m¤¢e, AZGe wbðqB H Zwor cÖev‡ni Rb¨ †PŠ¤̂K †ÿ‡Îi D™¢e nq Gi cÖvej¨ I AwfgyL H Zwor cÖev‡ni gvÎv I 

Awfgy‡Li Dci wbf©i K‡i|  

 

 

 

`wÿb n‡¯Íi e„×v½ywj wbqg:

 

‡Kvb cwievnxi ga¨w`‡q cÖevwnZ Zwor cÖev‡ni 

 

AwfgyL

 

Wvb nv‡Zi gy‡Vvi

 

(wPÎ bs-1) e„×v½ywj Øviv wb‡ ©̀k Ki‡j Ab¨b¨ 

 

Av½yj¸‡jvi

 

AMÖfvM ej‡iLv Z_v †PŠ¤̂K †ÿ‡Îi AwfgyL wb‡ ©̀k Ki‡e|  

 

  

 

g¨v·I‡q‡ji KK©-¯Œz wbqg:

 

GKwU Wvb cv‡Ki KK© ¯Œz‡K

 

(wPÎ

 

bs-2)

 

Zworevnx 

  

Zv‡ii Zwor

 

cÖev‡ni Awfgy‡L Pvjbv Ki‡j e„×v½ywj †h w`‡K Nyi‡e †PŠ¤̂K 

 

ej‡iLv Z_v †PŠ¤̂K

 

‡ÿ‡Îi AwfgyLI

 

†mw`‡K n‡e|

 

 

 

ev‡qvU -m¨vfv‡U©i m~Î:

 

†Kvb cwievnxi ÿz ª̀ ˆ`‡N©̈ i ga¨w`‡q Zwor cÖevwnZ n‡j Gi Pvicv‡k †h †PŠ¤̂K †ÿ‡Îi m„wó nq Gi 

†Kvb we› ỳ‡Z

 

†PŠ¤̂K †ÿ‡Îi gvb cwievnxi ˆ`‡N©̈ i mgvbycvwZK, Zwor cÖev‡ni mgvbycvwZK,

 

cwievnxi ga¨we› ỳ n‡Z H 

we› ỳi ms‡hvM †iLvi ga¨eZ©x †Kv‡Yi mvB‡bi mgvbycvwZK Ges cwievnxi

 

ga¨we› ỳ n‡Z H we› ỳi ~̀i‡Z¡i e‡M©i 

 

e¨v¯ÍvbycvwZK| 

 

 

e¨vL¨v t

 

aiv hvK, CD

 

GKwU Zwor evnx Zvi Ges Gi ga¨ w`‡q I

 

Zwor cÖevn Pj‡Q| G Zwor

 

cÖev‡ni Rb¨ cwievnxi 

Pvicv‡k GKwU †PŠ¤̂K †ÿ‡Îi m„wó nq| cwievnx Zv‡ii †h-‡Kvb ÿz ª̀ As‡ki (dl)

 

Zwor cÖev‡ni Rb¨

 

‡PŠ¤̂K‡ÿi †h †Kvb 

we› ỳ P

 

‡Z

 

m„ó

 

, †PŠ¤̂K Av‡ek ev †PŠ¤̂K †ÿ‡Îi gvb

 

dB,

 

1| ‰`N©̈  dl

 

Gi mgvbycvwZK ( dldB )

   

       

 

2| cÖevngvÎv I

 

Gi mgvbycvwZK ( IdB )

 

         

 

3| sin

 

-Gi mgvbycvwZK ( indB s )

 

         

 

4| ~̀iZ¡ r

 

Gi e‡M©i e¨v¯ÍvbycvwZK

 

( 2r
1

dB )

 

         

 

AZGe, P

 

we› ỳ‡Z m„ó †PŠ¤̂K †ÿ‡Îi gvb 2r
sin

  

dlIdB 

  

ev, 2r
sin

  

dlIKdB=

  

GLv‡b K

 

n‡”Q GKwU mgvbycvwZK aªæeK| K

 

Gi gvb 



4

0



K=

 

  Avevi 

1117
0 104 



TmAAWbm

 

 ev
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4| Zwor cÖev‡ni †PŠ¤K̂ wµqv (Magnetic Effect of Current) 

  

2

2
0

r
sin    

4



 dlIdB   

                  ‡f±i iƒ‡c wjL‡j, 3
0

r
 r    

4


 


dlIdB



 

                               d‡j, 


 
 3

0

r
r    

4
dlIdBB




 

 

Zworevnx j¤̂v †mvRv cwievnx Zv‡ii wbK‡U †Kvb we› ỳ‡Z B Gi gvb:  

aiv hvK, k~b¨ gva¨‡g Aew¯’Z GKwU `xN© ‡mvRv cwievnx Zvi CD -Gi ga¨ w`‡q I A¨vw¤úqvi cÖevngvÎvi Zwor cÖevwnZ 

n‡”Q| 

Zvi †_‡K a j¤̂ ~̀i‡Z¡ Aew¯’Z P GKwU we› ỳ| ¯í̂ ‰`N©̈  dl -Gi Rb¨ †PŠ¤̂K †ÿÎ, 

  (1)  ...  ...  ...  
r4
sin  
2

0


 ldIdB         

wPÎ †_‡K cvB, 

r
sin a

  

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

r


a
  

       Ges   

a
l

cot    ev, cot al   

            (3)  ...  ...  ...    cos 2  decald   

(1) bs mgxKi‡Y r I dl Gi ewm‡q cvB,  

                
 4

sinsin d cosec  
2

22
0

a
aIdB


 

    

             sin 
 4
  0 


 d

a
IdB     

)0(   mxgvi g‡a¨ Dc‡iv³ mgxKiY‡K mgvKjb K‡i cvB,  

             sin 
 4
  

0

0 




 d

a
IB    

            ]cos[ 
 4
  

0
0 




a

IB    

            ]0coscos[ 
 4
  0  




a
IB    

            ]1)1([ 
 4
  0 
a

IB



   

           

a
IB
 2
  0




    

 

Zworevnx e„ËvKvi cwievnxi ev KzÛjxi †K‡› ª̀ B Gi gvb:  

aiv hvK, GKwU e„ËvKvi cwievnxi ga¨w`‡q Nwo wemgveZ©x w`‡K Zwor cÖevwnZ n‡”Q, e„‡Ëi e¨vmva© = r, cÖevn gvÎv = I; 
ev‡qvU -m¨vfv‡U©i m~Îvbymv‡i dl ˆ`‡N©̈ i ÿz ª̀ As‡ki Rb¨ †K› ª̀ we› ỳ P †Z m„ó †PŠ¤̂K †ÿÎ B Gi gvb wbY©q Ki‡Z n‡e|   

                                       (1)  ...  ...  ...  
r4
sin  
2

0


 ldIdB    
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4| Zwor cÖev‡ni †PŠ¤K̂ wµqv (Magnetic Effect of Current) 

  

3
 GLv‡b,  n‡”Q dl Ges r Gi ga¨eZ©x †KvY| GLb (1) bs mgxKiY‡K mgvKjb K‡i mgMÖ KzÛjxi Rb¨ P †Z 

†PŠ¤̂K †ÿ‡Îi gvb cvIqv hvq| †h‡nZz e„ËKvi cwievn‡Ki ‰`N©̈  n‡”Q KzÛjxi cwiwai ˆ`N©̈  A_©vr 2r, myZivs mgvKj‡bi 

mxgv n‡e l = 0 †_‡K l=2r  
ch©šÍ|   

 
r4
sin  2

0
2

0 
r ldIdBB





   

‡h‡nZz KzÛjxi mKj we› ỳ †_‡K e„‡Ëi †K› ª̀ P Gi ~̀iZ¡ r Gi mgvb Ges  

KzÛjxi †h †Kvb Ask dl Ges r Gi AšÍ©f~³ †KvY me©̀ v  = 90º; myZivs        

 
4

90sin  2

0
2

0



r

r
ldIB






       

 
4

2

0
2

0 
r

ld
r
IB






       

 ][
4

2
02

0 rl
r
IB 




        

 

 ]2[
4 2

0 r
r
IB 




        

r
IB

2
0    

KzÛyjxi cvK msL¨v N n‡j,     

r
NIB

2
0   n‡e|  

j‡iÄ ej: †Kvb ¯’v‡b GKB mg‡q GKwU Zwor ‡ÿÎ I GKwU †PŠ¤̂K †ÿÎ we`¨gvb _vK‡j †mLv‡b GKwU MwZkxj PvR© †h 

jwä ej Abyfe K‡i Zv‡K j‡iÄ ej e‡j|  

 

nj wµqv I nj wefe cv_©K¨: 

†PŠ¤̂K †ÿ‡Î ¯’vwcZ †Kvb cwievnxi wfZiw`‡q Zwor cÖevwnZ n‡j, cÖevn Ges †PŠ¤̂K †ÿÎ Df‡qi mv‡_ j¤̂fv‡e 

GKwU †fv‡ëR ev wefe cv_©K¨ Drcbœ nq| GB NUbv‡K njwµqv e‡j Ges m„ó wefe cv_©K¨‡K nj wefe cv_©K¨ e‡j| 

 

nj †fv‡ë‡Ri ivwkgvjv: 

awi GKwU P¨vcUv cvZ AvK…wZi cwievnxi ga¨ w`‡q ˆ`N©̈  eivei Zwor cÖevwnZ n‡”QGes cv‡Zi Dci j¤̂fv‡e 

GKwU †PŠ¤̂K †ÿÎ wµqvkxj|  

A= cwievn‡Ki cȪ ’‡”Q‡`i †ÿÎdj 

B = †PŠ¤̂K †ÿÎ                              

d = cwievnxi cȪ ’ 

t  = cwievnxi cyiZ¡ 

v = Pv‡R©i Zvob †eM 

q  = PvR© 
n  = cwievnxi GKK AvqZ‡b Pv‡R©i msL¨v  

I  = Zwor cÖevn 

VH = nj †fv‡ëR 

E = nj Zwor †ÿ‡Îi ZxeªZv 
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d

VE H  

cwievnxi Zwor †ÿ‡Îi `iæb Pv‡R©i Dci wµqvkxj Zwor ej, 

d
qVqEF H

e   

‡PŠ¤̂K †ÿ‡Îi `iæb Pv‡R©i Dci wµqvkxj †PŠ¤̂K ej  

 Fm = qvB     [ †h‡nZz v Ges B mg‡Kv‡Y wµqvkxj   [ º ]  

mvg¨ve¯’vq,     Fm = Fe 

  
d

qVqvB H   

  VH = vBd ....     ....     ....(1) 
cwievnxi cȪ ’, d Ges †PŠ¤̂K †ÿÎ, B Gi gvb Rvbv _vK‡j nj †fv‡ëR cwigvc K‡i (1) bs mgxKi‡Yi mvnv‡h¨ Pv‡R©i 

mÂiY †eM v wbY©q Kiv hvq| 

Avevi Avgiv Rvwb,  

      I = nAqv  
   I = ndtqv      [ wPÎ †_‡K A = dt ] 

    
ndtq

Iv   

(1) bs mgxKi‡Y v Gi gvb ewm‡q cvB, 

     

Bd
ndtq

IVH 
 

 

(2)  ...............   
ntq
BIVH 

   BnvB nj †fv‡ëR Gi ivkxgvjv| 

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

BIn
H

  GB mgxKi‡Yi mvnv‡h¨ †PŠ¤̂K †ÿÎ, B Ges cwievnxi cyiZ¡, t Rvbv _vK‡j nj †fv‡ëR, 

VH Ges ZworcÖevn, I cwigvc K‡i cwievnxi cÖwZ GKK AvqZ‡b Pv‡R©i msL¨v wbY©q Kiv hvq|  

 

Zwor †ÿ‡Î ¯’vwcZ GKwU Zworevnx cwievn‡Ki Dci wµqvkxj e‡ji ivwkgvjv:  

Avgiv Rvwb, †PŠ¤̂K †ÿÎ MwZkxj Avavb ej cÖ‡qvM K‡i| myZivs †PŠ¤̂K †ÿÎ Zworevnx cwievn‡Ki MwZkxj 

Avavb¸‡jvi Dci Z_v cwievn‡Ki Dci Aek¨B ej cÖ‡qvM Ki‡e| wP‡Î GKwU mylg †PŠ¤̂K †ÿ‡Îi w`‡Ki mv‡_j¤̂ fv‡e 

¯’vwcZ GKwU cwievnK‡K †`Lv hv‡”Q| wP‡Î × wPý Øviv mylg †PŠ¤̂K †ÿÎ B


 Gi AwfgyL n‡”Q KvM‡Ri Z‡ji j¤̂ w`‡K 

wfZ‡ii w`‡K eySvb n‡q‡Q| cwievn‡Ki ga¨w`‡q Zwor cÖevn I evgw`K †_‡K Wvbw`‡K cÖevwnZ n‡”Q, myZivs Avavb evnK 

B‡jKUªb Wvbw`K †_‡K evg w`‡K MwZkxj|     

aiv hvK,  

l = cwievn‡Ki ˆ`N©̈  

A = cwievn‡Ki cȪ ’‡”Q‡`i †ÿÎdj 

n = cwievn‡Ki cÖwZ GKK AvqZ‡b B‡jKUª‡bi msL¨v 

q =  cÖwZwU B‡jKUª‡bi Avavb 

v = B‡jKUª‡bi Zvob †eM 

B = †PŠ¤̂K †ÿ‡Îi gvb 

I = cwievn‡Ki Zwor cÖevn    

†h‡nZz Zworevnx cwievnKwU †PŠ¤̂K †ÿ‡Îi mv‡_ j¤̂ fv‡e ¯’vcb Kiv n‡q‡Q, ZvB cwievn‡Ki cÖwZwU B‡jKUª‡bi Dci 

cÖhy³ †PŠ¤̂K ej,  
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 (1) ...  ...  ...  ...    90sin  BvqBvqFm   

GLb cwievn‡K †gvU B‡jKUªb msL¨v N n‡j cwievn‡Ki mKj B‡jKUª‡bi Dci wµqvkxj ej Z_v cwievn‡Ki Dci 

wµqvkxj ej,  (2)  ...  ...  F NF  m ...   

wKš‘, N = n × cwievn‡Ki AvqZb 

               ev, N = nAl ...  ...  ...  ...  (3)   
(3) bs mgxKiY n‡Z N Gi gvb Ges (1) bs mgxKiY n‡Z Fm Gi gvb (2) bs mgxKi‡Y ewm‡q cvB, 

 (4)  ...  ...  ...  BnAq  Bq l vvlnAF     

wKš‘ Avgiv Rvwb, I = nAqv d‡j, (4) mgxKiY `vovq, 

  (5)  ...  ...  ...  B lIF    

wKš‘ Zworevnx cwievnK hw` †PŠ¤̂K †ÿ‡Îi mg‡Kv‡Y bv †_‡K  †KvY Drcbœ K‡i Zvn‡j GKwU B‡jKUª‡bi Dci ej n‡e, 

                                     sin Bq Fm  v  

Ges mgMÖ cwievn‡Ki Dci ej n‡e,  sin B IF l ,  GB mgxKiY‡K †f±i iƒ‡c ỳwU †f±‡ii ¸bdj n‡m‡e wjL‡j H 

mgxKiY †_‡K cÖhy³ e‡ji gvb I w`K DfqB cvIqv hvq| 

      B 


  lIF   

GLv‡b †f±i l

 Gi gvb cwievn‡Ki ˆ`N©̈  wb‡ ©̀k K‡i| l


Gi w`K aiv n‡q‡Q abvZ¥K Avav‡bi MwZi w`‡K 

Z_v Zwor cÖev‡ni w`‡K|  

N cv‡Ki ‡Kvb KzÛjx n‡j Zvi Dci cÖhy³ ej n‡e,  B  


  lINF   

 

 

ÿz ª̀ eZ©bxi Dci †PŠ¤̂K †ÿ‡Îi UK©: aiv hvK, wP‡Î PQRS GKwU ÿz ª̀ AvqZvKvi eZ©bx| GwU GKwU mylg †PŠ¤̂K †ÿÎ 

B


Gi g‡a¨ Aew¯’Z| eZ©bxi ga¨w`‡q I Zwor cÖevn Nwo mgveZ©x w`‡K w`‡K cÖevwZ n‡”Q| eZ©bxi PQ I RS evûØ‡qi 

ˆ`N©¨ k Ges B


 Gi mgvšÍivj| SP I QR evûØ‡qi ˆ`N©̈  l Ges Giv B


 Gi j¤̂ eivei|  

PQ evûi Dci ej =        00   sin     IkBBkI


   [ k


 I B


 Gi ga¨eZ©x †KvY 0º] 
RS evûi Dci ej =        0801  sin    IkBBkI


  [ k


 I B


 Gi ga¨eZ©x †KvY 180º] 

SP evûi Dci ej,         0 9  sin   1 B lIBlIBlIF 


  [ l


 I B


 Gi ga¨eZ©x †KvY 90º] 
QR evûi Dci ej,         09  sin   2 B lIBlIBlIF 


 [ l


 I B


 Gi ga¨eZ©x †KvY 90º] 

Dc‡iv³ Av‡jvPbv n‡Z †`Lv hvq †h, 1F


 I 2F


 ej Øq mgvb, mgvšÍivj I wecixZgyLx, d‡j G ej Øq GKwU Ø›Ø m„wó 

K‡i| G Ø›Ø eZ©bxwU‡K Nyiv‡bvi †Póv K‡i| Ø‡›Øi åvgK ev UK©, 

 = ‡h †Kvb GKwU ej × Ø‡›Øi evû    

  = I l B k    

 = I A B ...  ...  ...  (1)     [ l k = A= eZ©bxi †ÿÎdj|]   
eZ©bxi ga¨we› ỳ w`‡q MgbKvix Ges SP I  QR evûi mgvšÍivj GKwU Aÿ  

XY AuvKv n‡jv| Gi AwfgyL n‡”Q XY eivei|  

‡f±i iƒ‡c wjL‡j †jLv hvq,    

 (2)  ...   ...   ...  BA I


        

‡ÿÎdj †f±i A


 Gi w`K n‡”Q KvMR c„‡ôi j¤̂ eivei, wbP w`‡K| 

eZ©bx‡Z GKB AvK…wZ I †ÿÎd‡ji N msL¨K cvK (turn) _vK‡j, 

     BAIN


        

   Bm


   [ GLv‡b, ANIm


 = eZ©bxi †PŠ¤̂K åvgK ] m  Gi w`K n‡”Q A


Gi w`‡K|      
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mv›U: M¨vjfv‡bvwgUvi ev A¨vwgUv‡ii gZ AZ¨šÍ my‡e`x hš¿̧ ‡jvi cÖevngvÎv cwigv‡ci GKwU wbw ©̀ó mxgv _v‡K| wb‡Y©q 

cÖevngvÎv G mxgv AwZµg Ki‡j h‡š¿i KzÛjxwU cy‡o hvq Ges hš¿wU bó nq| G me h‡š¿i ga¨w`‡q hv‡Z AwaK cwigvb 

Zwor bv †h‡Z cv‡i Zvi Rb¨ GKwU ÿz ª̀ gv‡bi †iva hšÍwUi mv‡_ mgvšÍiv‡j hy³ Kiv nq| ÿz ª̀ gv‡bi G †iva‡K mv›U 

e‡j|  

 

mv›U I M¨vjfv‡bvwgUvi cÖev‡ni ivwkgvjv:  

aiv hvK, G †iva wewkó GKwU M¨vjfv‡bvwgUv‡ii A I B cÖv‡šÍi mv‡_ S †iv‡ai GKwU mv›U hy³ Kiv nj| eZ©bxi g~j 

cÖevngvÎv I, A we› ỳ‡Z †cuŠ‡Q M¨vjfv‡bvwgUv‡ii ga¨ w`‡q Ig Ges mv‡›Ui ga¨w`‡q Is cwigvb Zwor cÖevwnZ n‡q B we› ỳ‡Z 

G‡m cybivq I n‡e| A_©vr 

   (1)  ...  ...  ...  ... sg III   

hw` A I B we› ỳi g‡a¨ wefe cv_©K¨ (VAVB) nq, Zvn‡j In‡gi m~Î n‡Z cvB,  

           (2)  ...  ...  ...  ...  ... GIVV gBA   

                     Ges (3)  ...  ...  ... SIVV sBA   

mgxKiY (2) I (3) n‡Z cvB,  

        SIGI sg   

                       

G
S

I
I

s

g   ,ev     

                       

G
GS

I
II

s

sg 



  ,ev     [†hvRb K‡i] 

                       ][             
I

  , sg
s

III
G

GS
I




 ev      

                               (4) ...  ...  ...  ...  ...  I  
GS
GI s 


   

                Avevi, mgxKiY (1) n‡Z cvB,  

         sg III      

     

GS
GII g 




I  ,ev     

     

GS
GI g 




I-IGIS  ,ev     

     (5)  ...  ...  ...  ...  SI  
GS

I g 


     

(4) bs mgxKiY mv›U cÖev‡ni ivwkgvjv I (5) bs mgxKiY M¨vjfv‡bvwgUvi cÖev‡ni ivwkgvjv| 

 

A¨vwgUv‡ii MVb I Kvh©cÖYvjx:   

A¨vwgUvi: †h h‡š¿i mvnv‡h¨ eZ©bxi ZworcÖevn mivmwi A¨vw¤úqvi GK‡K gvcv hvq 

Zv‡K A¨vwgUvi e‡j| G‡K eZ©bxi mv‡_ †kªYx mgev‡q hy³ Ki‡Z nq|  

 

MVb: GB h‡š¿ GKwU Pj KzÛjx M¨vjfv‡bvwgUvi _v‡K| KzÛjxi we‡ÿc wbY©‡qi Rb¨  

KzÛjx Z‡ji mg‡Kv‡Y GKwU m~PK ev KvUv jvMv‡bv _v‡K| m~PKwU A¨vw¤úqvi GK‡K  

`vMKvUv GKwU †¯‹‡ji Dc‡i Nyi‡Z cv‡i| KzÛjxi mv‡_ mgvšÍivj mgev‡q GKwU Aí  

gv‡bi ‡iva jvMv‡bv _v‡K|       
 

Kvh©cÖYvjx: ‡h‡nZz A¨vwgUviwU‡K eZ©bx‡Z †kªYx mgev‡q hy³ Ki‡Z nq ZvB Gi †iva eZ©bx‡Z Kvh©Ki nq| d‡j eZ©bxi 

cÖev‡ni gvb cwiewZ©Z n‡Z cv‡i| Gi Rb¨ M¨vjfv‡bvwgUv‡ii †iv‡ai mv‡_ mgvšÍiv‡j †iva mv›U wn‡m‡e hy³ Kiv nq| 
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G‡Z h‡š¿i Zzj¨ †iva Lye Kg nq, d‡j A¨vwgUvi eZ©bx‡Z hy³ Ki‡j eZ©bx‡Z Kvh©Z cÖev‡ni †Kvb cwieZ©b nq bv Ges 

cÖev‡ni GKwU ÿz ª̀ Ask gvÎ KzÛjxi wfZiw`‡q cÖevwnZ nq Ges hš¿wU bó nIqvi nvZ †_‡K iÿv cvq|  

 

awi, †h M¨vjfv‡bvgUvi Øviv A¨vwgUvi ˆZix Kiv n‡q‡Q Zvi †iva G Ges M¨vjfv‡bvwgUv‡ii me©vwaK †h cÖevn wb‡Z cv‡i 

Zvi gvb Ig, G‡K me©vwaK I cÖevn cwigv‡ci Dc‡hvMx A¨vwgUv‡i cwiYZ Ki‡Z n‡j Gi mv‡_ hw` S gv‡bi †iva mv›U 

wn‡m‡e e¨envi Kiv nq Z‡e, 

  

GS
I g 




SI      

 ISGISI gg    ,       ev  

 GIIIS gg  )(   ,       ev  

 

g

g

II
GI

S


           M¨vjfv‡bvwgUv‡ii mgvšÍiv‡j GB S gv‡bi †iva mgvšÍiv‡j hy³ Ki‡j H M¨vjfv‡bvwgUvi  

(0  I) cvjøvi A¨vwgUv‡i iƒcvšÍwiZ n‡e|  

 

 

A¨vwgUv‡ii cvjøv e„w×: GKwU ¯í̂ cvjøvi A¨vwgUvi‡K †ekx cvjøvi A¨vwgUv‡i cwiYZ Ki‡Z n‡j A¨vwgUv‡ii mv‡_  

mgvšÍivj mgev‡q GKwU ¯í̂ gvÎvi †iva hy³ Ki‡Z nq| 

 aiv hvK, A¨vwgUviwUi Kvh©Kix †iva R Ges GwU m‡e©v”P I cÖevn gvc‡Z cv‡i|  

G h‡š¿i mvnv‡h¨ I Gi n ¸b A_©vr nI cÖevngvÎv cwigvc Kivi Rb¨ Gi mv‡_ Gi  

mgvšÍiv‡j r †iva hy³ Ki‡Z n‡e|  

 mv‡›Ui bxwZ n‡Z G †ÿ‡Î Avgiv wjL‡Z cvwi  

  

rR
rnII




                   

        rRnr   ,ev       

        Rnr  )1(  ,ev        

       

1
  




n
Rr   A_©vr n ¸Y Zwor cÖevn cwigvc Ki‡Z n‡j A¨vwgUv‡ii mv‡_ 

1n
R

gv‡bi †iva  

mgvšÍiv‡j †hvM Ki‡Z n‡e|   

 

‡fvëwgUv‡ii MVb I Kvh©cÖYvjx:   

‡fvëwgUvi: †h h‡š¿i mvnv‡h¨ eZ©bxi †h †Kvb ỳB we› ỳi ga¨Kvi wefe cv_©K¨ mivmwi 

‡fvë GK‡K cwigvc Kiv hvq Zv‡K †fvëwgUvi e‡j|  

 

MVb t GB h‡š¿ GKwU Pj KzÛjx M¨vjfv‡bvwgUvi _v‡K| KzÛjxi we‡ÿc wbY©‡qi Rb¨  

KzÛjx Z‡ji mg‡Kv‡Y GKwU m~PK ev KvUv jvMv‡bv _v‡K| m~PKwU ‡fvë GK‡K `vMKvUv 

GKwU †¯‹‡ji Dc‡i Nyi‡Z cv‡i| KzÛjxi mv‡_ ‡kªYx mgev‡q GKwU D”P gv‡bi ‡iva  

jvMv‡bv _v‡K|   

 

 

Kvh©cÖYvjx: ‡h‡nZz ‡fvëwgUvi‡K eZ©bxi ỳB we› ỳi mv‡_ mgvšÍivj mgev‡q hy³ Kiv nq ZvB wKQy cÖevn †fvëwgUv‡i cÖ‡ek 

K‡i, d‡j g~j eZ©bx‡Z cÖev‡ni cwieZ©b NU‡Z cv‡i| eZ©bxi g~j cÖev‡ni hv‡Z †Kvb cwieZ©b bv nq ZvB Gi mv‡_ †kªYx 

mgev‡q GKwU D”P gv‡bi †iva hy³ Kiv nq| GB D”Pgv‡bi †ivawU eZ©bxi mv‡_ mgvšÍivj nIqvq eZ©bx I †fvëwgUv‡ii 

Zzj¨‡iva eZ©bxi g~j †iv‡ai cÖvq mgvb nq Ges h‡š¿i mv‡_ hy³ †iva D”Pgv‡bi nIqvq Gi wfZi w`‡q Lye Aí cÖevn 

P‡j| d‡j eZ©bxi g~j cÖev‡ni †Kvb cwieZ©b nq bv|  

 

Want more Updates:  https://www.facebook.com/tanbir.ebooks

  facebook /gmail/skype: -tanbir.cox             Web: http://tanbircox.blogspot.com



4| Zwor cÖev‡ni †PŠ¤K̂ wµqv (Magnetic Effect of Current) 

  

8
awi, ‡h M¨vjfv‡bvwgUvi Øviv ‡fvëwgUvi ˆZix Kiv n‡q‡Q Zvi †iva G Ges M¨vjfv‡bvwgUvi me©vwaK †h cÖevn wb‡Z cv‡i 

Zvi gvb Ig| G‡K me©vwaK V †fvë wefe cv_©K¨ cwigv‡ci Dc‡hvMx †fvëwgUv‡i cwiYZ Ki‡Z Gi mv‡_ hw` R gv‡bi 

D”P †iva †kªYx‡Z hy³ Ki‡Z nq Z‡e,  

 

 

In‡gi m~Î n‡Z cvB,  

   

GR
VI g 

                   

        (1) ...  ...  ...  ... R  G
I
V

g

  AZGe KzÛjxi mv‡_ †kªbx‡Z R gv‡bi †iva hy³ Ki‡j H M¨vjfv‡bvwgUvi 

(0 V) cvjøvi †fvëwgUvi iƒ‡c e¨envi Kiv hv‡e|  

 

 

‡fvëwgUv‡ii cvjøv e„w×: GKwU ¯í̂ cvjøvi †fvëwgUvi‡K †ekx cvjøvi †fvëwgUv‡i iƒcvšÍwiZ Ki‡Z n‡j h‡š¿i mv‡_ †kªYx 

mgev‡q Ggb GKwU †iva hy³ Ki‡Z n‡e hv‡Z h‡š¿i wfZi w`‡q cÖevwnZ Zwo‡Zi †Kvb cwieZ©b bv nq|  

 aiv hvK, †fvëwgUv‡ii Kvh©Kix †iva R1, Ges ms‡hvM we› ỳØ‡qi g‡a¨ V eRvq  

_vK‡j †fvëwgUv‡ii ga¨w`‡q m‡e©v”P cÖevn Ig nq|  

  

1R
VI g      

aiv hvK, G h‡š¿i mvnv‡h¨ nV cwigvb wefe cv_©K¨ cwigvc Kivi Rb¨ Gi mv‡_ R2 gv‡bi †iva †kªYx‡Z hy³ Ki‡Z n‡e| 

     

21 RR
nVI g 

    

211

 , 
RR

nV
R
V


ev

    

211

1 , 
RR

n
R 

ev

    

121 , nRRR ev     

)1(  12  nRR  myZivs n ¸b wefe cv_©K¨ gvc‡Z n‡j †fvëwgUv‡ii mv‡_ Gi eZ©gvb Kvh©Kix †iv‡ai 

(n1) ¸Y †iva‡K †kªYx mgev‡q hy³ Ki‡Z n‡e|      

 

 

gvwëwgUvi: †h h‡š¿i mvnv‡h¨ †iva, wefe cv_©K¨ I ZworcÖevn gvcv hvq Zv‡K gvwëwgUvi e‡j| gvwëwgUv‡i †iva, wefe 

cv_©K¨ I †iva gvcvi Rb¨ c„_K c„_K †¯‹j Av‡Q| †iva, wefe cv_©K¨ I ZworcÖevn gvcv hvq e‡j G‡K AVO wgUvi I e‡j|   
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         wØZxq c‡Îi As‡Ki mgvavb  

                  2nd  Paper Math Solution 
  4| Zwor cÖev‡ni †PŠ¤K̂ wµqv  

                (04.Magnetic Effect of Electric Current) 
 

  

  

 

  

 

1| GKwU Pj KzÛjx M¨vjfv‡bvwgUv‡ii aªæeK 2×10-4 A rad-1 

n‡j KZ Zwor cÖev‡n G we‡ÿc 54º n‡e?   

Avgiv Rvwb, 

I = k

A
180

3.1454102 4 






(Ans.)A    101.884 4 
 

 

2| GKwU e„ËvKvi KzÛyjxi e¨vmva© 20cm| Gi ga¨w`‡q 2A Zwor 

cÖevwnZ Pj‡j KzÛyjxi †K‡› ª̀ 2.518×10-3 T Gi †PŠ¤̂K †ÿÎ 

m„wó nq| KzÛyjxi cvK msL¨v KZ?  

Avgiv Rvwb, 

r2
niB 0  

i
Br2n
0

  

2104
2.010518.22

n 7

3




 



  

(Ans.) cvK cvK 40195.400n 
 

 

3| ci¯úi n‡Z 25×10-2 m e¨eav‡b Aew ’̄Z 5m ˆ`‡N©̈ i `yÕwU 

Zv‡ii Df‡qi g‡a¨ w`‡q 50A we`y¨r cÖevwnZ n‡j G‡`i g‡a¨ 

wµqvkxj e‡ji gvb wbY©q Ki|  

Avgiv Rvwb, 

r
lIIF




2
210  

2

7

10252
55050104











F
 

)(  01.0 AnsNF   

 

4| GKwU M¨jfv‡bv wgUv‡ii †iva 99 Ing| Gi mv‡_ KZ mv›U 

hy³ Ki‡j g~j we` ÿr cÖevngvÎvi 98% mv‡›Ui ga¨w`‡q cÖevwnZ 

n‡e| 

Avgiv Rvwb, 

GS
IG

Is


  

99S
99I

100
98I







  

99S
99

100
98


  

 98S + 9702= 9900 

 98S = 99009702 

(Ans.)  2.02S   
98

198
S   

 

5| 100  †iv‡ai GKwU M¨vjfv‡bvwgUv‡ii mv‡_ 5 †iv‡ai mv›U 

hy³ K‡i GKwU Zwor eZ©bxi mv‡_ hy³ Ki‡j M¨vjfv‡bv wgUv‡ii 

ga¨ w`‡q 0.42A cÖevn cvIqv †Mj| eZ©bxi g~j cÖevn KZ?  

        

GLv‡b, A42.0ig   

         100G  

           5S  

 ?i   

Avgiv Rvwb,  

     

RG
iSig 

  

5100
5i42.0



  

42.0105i5   

A
5

42.0105i 
  

.)Ans(A82.8i   

 

6| GKwU M¨jfv‡bv wgUv‡ii †iva 20Ing| Gi mv‡_ KZ mv›U hy³ Ki‡j 

g~j we` ÿr cÖevngvÎvi 10% M¨jfv‡bv wgUv‡ii ga¨w`‡q cÖevwnZ n‡e| 

Avgiv Rvwb, 

GS
IS

Ig


  

02S
SI

10

I




  

 10S =S+20 

 9S = 20 

(Ans.)  2.22S    S
9
20


 

 

7| 0.4T gv‡bi GKwU gymg †PŠ¤̂K †ÿ‡Î GKwU †cÖvUb 1000 km s-1
 

†e‡M cÖ‡ek K‡i| †e‡Mi AwfgyL †PŠ¤K̂ †ÿ‡Îi mv‡_ 30º †KvY m„wó 

K‡i| †cÖvUbwUi Dci †PŠ¤̂K ej wbY©q Ki| †cÖvU‡bi PvR© 1.6×10 -19C 
Avgiv Rvwb, 

BvqF


  
qvBSinθF 


   

o619  0.4Sin3010101.6F  


 
50.0.410101.6F 619  


 

(Ans)   N103.2F 14


 
 

 

 

 

 

GLv‡b, 

M¨vjfv‡bv wgUv‡ii  

aªyeK k = 2×10-4
 A rad-1  

we‡¶c †KvY,  = 54º 

rad
180

3.1454

180

π54
θ





  ev,  

we ỳ¨r cÖevn gvÎv, I=? 
 

GLv‡b, 

e¨vmva©, r =20cm =0.2m  
we` ÿr cÖevn, I=2A 
†PŠ¤̂K †¶Î,                                  

B =2.518×10-3 T 
cvK msL¨v, n=? 

GLv‡b, 

`yiZ¡, r =25×10-2 m 

Zv‡ii ˆ`N©̈ , l = 5m 
Zwor cÖevn, I1= I2=50A 

wµqvkxj ej, F=? 

GLv‡b, 

†iva, G = 99 Ing 

g~j cªevn= I (awi) 

 mv›U cÖevn, 

100

98I
sI


    

mv›U, S=? 

GLv‡b, 

†iva, G = 20 Ing 

g~j cªevn, = I (awi) 

 M¨jfv‡bv wgUv‡ii cªevn , 

10
I

100

01I
Ig 


    

mv›U, S=? 

GLv‡b, 

PvR©,q =1.6×10-19 
‡eM, v =1000 kms-1 

            = 106 ms-1 
B = 0.4T 
 = 30º  
F=? 
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4| Zwor cÖev‡ni †PŠ¤K̂ wµqv 

  

2
 

8| GKwU e„ËvKvi KyÛyjxi cvKmsL¨v 400 Ges e¨vm 320mm| 

KyÛyjx‡Z KZ Zwor cÖevwnZ Ki‡j Gi †K‡› ª̀ 2.518×10-3 T 

†PŠ¤̂K †ÿÎ m„wó n‡e? 

Avgiv Rvwb, 

2r
NIμ

B o  

Noμ
2rB

I


  

400104π
16.0201518.2I 7

3









 

(Ans.)   Amp. 6.1I   

 

9| GKwU Zworevnx e„ËviKvi Zvi KyÛyjxi e¨vmva© 31.41×10-

2m I cvKmsL¨v 400| ZviwU‡Z 5×10-7A Zwor cÖevwnZ Ki‡j 

Gi †K‡› ª̀ †PŠ¤K̂ d¬v· NbZ¡ wbY©q Ki| 

Avgiv Rvwb, 

2r
NIoμB   

2

77

1031.412
105400104πB








  

(Ans.)   T 104B 10  

 

10| GKwU e„ËvKvi KzÛjxi cvKmsL¨v 40 Ges e¨vm 320 mm| 

KzÛjx‡Z KZ gvÎvi we`y¨r cÖevwnZ Ki‡j †K‡›`ª 300wb/m2
 

†PŠ¤̂K cÖvej¨ m„wó Ki‡e? 

Avgiv Rvwb, 

2r
NIμB o  

Nμ
2rBI

o


   

40104π
10160210300I 7

36








 

(Ans.)A    1.9I   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11| 8.4×10-16
 Kg f‡ii GKwU PvwR©Z cøvwóK ej 2.6×104 Volt/m 

gv‡bi mymg ˆe` ÿwZK †ÿ‡Î SzjšÍ Ae ’̄vq Av‡Q| ejwU‡Z Pv‡R©i cwigvb 

wbY©q  Ki| 

[g = 10ms-2] 
Avgiv Rvwb,  

       F = qBSin 
qBSinθmg   



 

Sin90102.6q           
10104.8

4

16

 

1106.2
10108.4

q 4

-16





 

(Ans.)  C 103.23q 19  
 

12| GKwU we` ÿr mieivn jvBb 80A Zwor cÖevn GK ’̄vb †_‡K Ab¨ 

’̄v‡b †cÖiY Ki‡Q| GB Zwor cÖev‡ni `iæb 1.5m wb‡P †PŠ¤̂K‡ÿ‡Îi gvb 

wbY©q Ki| 

Avgiv Rvwb, 

a2
IμB o


  

5.12
80104B

-7




  

B=1.06×10-5 T (Ans.) 
 

13| GKwU †fvë wgUv‡ii cvjøv 15V Ges †iva 1000 | G‡K wKfv‡e 

e¨envi Ki‡j 150V ch©šÍ gvcv hv‡e? 

Avgiv Rvwb, 

1

21

RR
V

R
V

I


  

1R0001
150

1000
15


  

1R0001
10

1000
1


  

00001R1000 1    

1000)Ω(10000R1   

   Ω 9000R1   

DËit 9000 †kªYx mgev‡q hy³ Ki‡Z n‡e| 

GLv‡b, 

cvK msL¨v,  N =400 cvK 

e¨vmva©, mr
2

10320 3
  

           =0.16m 
4×10-7TmA-1 

‡PŠ¤̂K †¶Î,  

         B = 2.518×10-3 T 
Zwor cÖevn I =? 

GLv‡b, 

cvK msL¨v,  N =400 cvK 
I =5×10-7 Amp 
e¨vmva©, r = 31.41×10-2 m 
4×10-7TmA-1 

‡PŠ¤̂K d¬v· NbZ¡, B =? 
 

GLv‡b, 

cvK msL¨v, N =40 cvK,   I =? 
m 3-10160 mm

2
320r 

,ae¨vmv

4×10-7wbA-1m-1 
‡PŠ¤̂K d¬v· NbZ¡, B  
  = 300wb/m2 =300×10-6 
wb/m2 

we`y¨r cÖevn, I=? 

GLv‡b, 

fi, m = 8.4×10-16
 Kg 

AwfKl©RZ¡iY,g =10ms-2
 

mymg ‡PŠ¤K̂ †¶Î,  

B = 2.6×104 Volt/m  
PvR©, q =? 

 

GLv‡b, 

Zwr cÖevn, I = 80A 

ỳiZ¡, a = 1.5m 
0=4×10-7 TmA-1
‡PŠ¤̂K‡ÿÎ, B =? 

GLv‡b, 

wefe, V1 = 15V 
wefe, V2 = 150V 
‡iva, R = 1000
awi wmwi‡R R1 †iva mshy³ Ki‡Z n‡e| 
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Pz¤̂K:

 

†h e¯‘ †PŠ¤̂K‡ÿÎ m„wó K‡i, d‡j Ab¨ GKU Pz¤̂K ev †PŠ¤̂K c`v‡_©i Dci ej cÖ‡qvM K‡i Zv‡K Pz¤̂K e‡j|

 

 

‡PŠ¤̂K c`v_©:

 

‡h mKj c`v_©‡K Pz¤̂K AvKl©Y K‡i Ges hv‡`i‡K Pz¤̂‡K cwibZ Kiv hvq †mB mKj c`v_©‡K †PŠ¤̂K c`v_© 

e‡j|

 

    

   
 

A‡PŠ¤̂K c`v_©:

 

‡h mKj c`v_©‡K Pz¤̂K AvKl©Y K‡i bv Ges hv‡`i‡K Pz¤̂‡K cwibZ Kiv hvq bv †mB mKj c`v_©‡K 

A‡PŠ¤̂K c`v_© e‡j|

 

 

‡PŠ¤̂K †giæ:

 
Pz¤̂‡Ki ỳB cÖv‡šÍi KvQvKvwQ †hLv‡b Pz¤̂‡Ki AvKl©Y

 

ÿgZv me‡P‡q †ekx Zv‡K Pz¤̂‡Ki †giæ

 

e‡j|

 

wP‡Î NI S
 

Pz¤̂‡Ki †giæ|

    

      
 

 

‡PŠ¤̂K Aÿ:

 
Pz¤̂‡Ki ỳB †giæi ms‡hvRK KvíwbK mij ‡iLv‡K ‡PŠ¤̂K 

 

Aÿ

 

e‡j| wP‡Î AB
 

mij †iLv †PŠ¤̂K Aÿ| 

 

 

‡PŠ¤̂K ˆ`N©̈

 

ev Kvh©Kix ‰`N©̈ :

 
Pz¤̂‡Ki ỳB †giæi ga¨eZ©x ~̀iZ¡‡K Gi

 

†PŠ¤̂K

 

ˆ`N©¨

 

ev Kvh©Kix ‰`N©̈  e‡j|

 

wP‡Î

 
NS

 

Pz¤̂‡Ki †PŠ¤K̂ ˆ`N©̈

 

ev Kvh©Kix ‰`N©̈  |

 

‡PŠ¤̂K ˆ`N©̈ ‡K 2l
 

Øviv

 

cÖKvk Kiv nq| 

  

 

R¨vwgwZK ‰`N©̈ :

 
Pz¤̂‡Ki ỳB cÖv‡šÍi ga¨eZ©x ~̀iZ¡‡K Gi

 

R¨vwgwZK ˆ`N©̈  e‡j| 

 

wP‡Î CD
 

Pz¤̂‡Ki R¨vwgwZK ˆ`N©¨|

  

†Kvb Pz¤̂‡Ki †PŠ¤̂K ˆ`N©̈  I R¨vwgwZK ˆ`‡N©̈ i AbycvZ GKwU aªæe msL¨v| GB aªæe msL¨vi gvb

 

0.85|

 

   A_©vr,   

85.0




¨Nˆ`

 

R¨vwgwZK

¨Nˆ`

 

K^PŠ¤†

 

‡PŠ¤̂K ga¨Zj:

 
†Kvb ¯’v‡b

 
gy³ fv‡e SzjšÍ

 

Pz¤̂‡Ki †PŠ¤̂K

 

A‡ÿi Dci KwíZ

 

Dj¤̂ Zj‡K

 

H ¯’v‡bi

 

†PŠ¤̂K ga¨Zj 

e‡j|

 

 

‡fŠMwjK ga¨Zj:

 

†Kvb ¯’v‡b

 

†fŠMwjK DËi †giæ I †fŠMwjK `wÿb †giæ ms‡hvM mij †iLvi Dci KvíwbK Dj¤̂ Zj‡K 

†fŠMwjK ga¨Zj e‡j| 

 
 

‡PŠ¤̂K åvgK:

 
†Kvb

 

Pz¤̂‡Ki †h †Kvb GKwU †giæi †giæ

 

kw³ I Gi †PŠ¤̂K ‰`‡N©̈ i ¸bdj‡K †PŠ¤̂K åvgK ev Pz¤̂‡Ki 

wØ‡cvj åvgK e‡j| GwU GKwU †f±i ivwk| G‡K 



M
 
Øviv cÖKvk Kiv nq|

 

†Kvb Pz¤̂‡Ki †giæ

 

kw³ m
 

Ges †PŠ¤̂K ˆ`N©̈

 

l


2 n‡j

 

m)2(M l



| Gi GKK A¨vw¤úqvi -wgUvi

2
|

 

 

‡PŠ¤̂K‡ÿÎ ev †PŠ¤̂K d¬v· NbZ¡ ev †PŠ¤̂K Av‡ek †ÿÎ:

 

GKwU MwZkxj PvR© ev ¯’vqx Pz¤K̂ Zvi Pvi cv‡k †h †ÿÎ m„wó K‡i 

Zv‡K Zv‡K ‡PŠ¤K̂‡ÿÎ ev †PŠ¤̂K d¬v· NbZ¡ ev †PŠ¤̂K Av‡ek †ÿÎ e‡j|

 

†Kvb †PŠ¤̂K †ÿ‡Îi w`‡Ki mv‡_ mg‡Kv‡Y GKK 

†e‡M Pjgvb GKwU GKK Pv‡R©i Dci wµqvkxj ej‡K H †PŠ¤̂K †ÿ‡Îi gvb e‡j| 

 

 

‡PŠ¤̂K †ÿÎ‡K

 

B


 

Øviv cÖKvk Kiv nq|

 

GwU GKwU †f±i ivwk| Gi GKK †Umjv ev

 
NA-1m-1

 

|

 

 

‡PŠ¤̂K ZxeªZv ev ‡PŠ¤̂K cÖvej¨:

 
†Kvb we› ỳi ‡PŠ¤̂K‡ÿÎ Ges †PŠ¤̂K cÖ‡ek¨Zvi AbycvZ‡K †PŠ¤̂K ZxeªZv ev ‡PŠ¤̂K cÖvej¨ 

e‡j|

 

†PŠ¤̂K ZxeªZv‡K H
 

Øviv cÖKvk Kiv nq| k~b¨ ¯’v‡b †Kvb we› ỳi †PŠ¤̂K‡ÿÎ 0B I †PŠ¤̂K cÖ‡ek¨Zv 0 n‡j †PŠ¤̂K 

ZxeªZv,

 

0

0BH=


  

n‡e| k~b¨ gva¨g Qvov Ab¨ gva¨‡g 




BH=

  myZivs, 

 

HB= 
  

A_©vr, †PŠ¤̂K †ÿÎ = †PŠ¤̂K cÖ‡ek¨Zv ×
 

†PŠ¤̂K ZxeªZv  
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5| ‡Pv¤̂K c`v_© I f~-‡Pv¤̂KZ¡ (Magnetic Material & Terrestrial Magnetism) 
 

 

2

GKK t ‡PŠ¤̂K ZxeªZvi GKK = 

1
1 Am

TmA
T 

    ‡PŠ¤̂K ZxeªZv‡K †PŠ¤̂K †ÿÎcÖvej¨ I ejv nq|  

Pz¤̂Kb gvÎv ev Pz¤̂vKvqb ZxeªZv (Intensity of Magnetisation): mylgfv‡e Pz¤̂wKZ †Kvb ¯’vqx ev Avweó Pz¤̂‡Ki GKK 

AvqZ‡bi †PŠ¤̂K åvgK‡K Pz¤̂Kb gvÎv ev Pz¤̂vKvqb ZxeªZv e‡j| V AvqZ‡bi †PŠ¤̂K åvgK M


n‡j Pz¤̂vKvqb ZxeªZv 

V
MI



  n‡e|  

hw` †PŠ¤̂K c`v_©wUi cȪ ’‡”Q‡`i †ÿÎdj a Ges ‡PŠ¤̂K ˆ`N©¨ 2l nq Zvn‡j Zvi AvqZb l2aV  | Pz¤̂vKvq‡bi d‡j 

D™¢yZ †giæ kw³ m n‡j, H c`v‡_©i †PŠ¤̂K åvgK, l2mM  |   

myZivs 

a
m

2a
2m

V
MI 





l
l

 A_©vr, GKK cȪ ’‡”Q‡`i †ÿÎd‡j D™¢yZ †giækw³‡K Pz¤̂vKvqb ZxeªZv ev Pz¤̂Kb gvÎv e‡j| 

GKK: †h‡nZz †PŠ¤̂K åvg‡Ki GKK A m2
, myZivs Pz¤̂Kvqb ZxeªZvi GKK n‡e, 

1
3

2

Am
m
m A   

 

†PŠ¤̂K Av‡ek ev †PŠ¤̂K Av‡ek †ÿÎ: †PŠ¤̂K c`v‡_©i g‡a¨ †PŠ¤K̂ Av‡ek †iLvi j¤̂fv‡e Aew¯’Z GKK †ÿÎdj w`‡q 

AwZµgKvix †PŠ¤̂K Av‡ek †iLvi msL¨v‡K †PŠ¤̂K Av‡ek ev †PŠ¤̂K Av‡ek †ÿÎ e‡j|  

 e¨vL¨vt †PŠ¤̂K Av‡ek‡K B


 w`‡q cÖKvk Kiv nq| †PŠ¤̂K Av‡ek B


 n‡”Q †PŠ¤̂K †ÿÎ 0B


Ges †PŠ¤̂K c`v‡_©i 

Pz¤̂vKvq‡bi d‡j m„ó †PŠ¤̂K †ÿÎ I0


  Gi mgwó|  

myZivs, IHIBB 0000


   

  )IH(B 0


   

   †PŠ¤̂K Av‡ek B


†K †PŠ¤̂K d¬v· NbZ¡ ev †PŠ¤̂K‡ÿÎ I ejv nq| 

 

GKKt †PŠ¤̂K Av‡ek Gi GKK T (†Umjv) ev Wbm-2
 |   

 

†Umjv: ‡Umjv nj †PŠ¤̂K ‡ÿ‡Îi e‡ji gvb| †PŠ¤̂K ‡ÿ‡Îi ‡Kvb we› ỳ‡Z 1 Kzj¤̂ PvR© ¯’vcb Ki‡j †mwU hw` †ÿ‡Îi mv‡_ 

mg‡Kv‡Y 1ms-1
 †e‡M MwZkxj n‡q 1N ej Abyfe K‡i Z‡e †mB †PŠ¤̂K †ÿ‡Îi gvb‡K 1 †Umjv e‡j|  

 

‡PŠ¤̂K cÖ‡ek¨Zv: ‡Kvb †PŠ¤̂K c`v‡_©i †PŠ¤̂K Av‡ek Ges †PŠ¤̂K ZxeªZvi AbycvZ‡K H c`v‡_©i †PŠ¤̂K cÖ‡ek¨Zv e‡j| 

G‡K  Øviv cÖKvk Kiv nq| †Kvb †PŠ¤K̂ c`v‡_©i †PŠ¤̂K Av‡ek B Ges †PŠ¤̂K ZxeªZv H n‡j, 

H
B

  n‡e, †PŠ¤̂K 

cÖ‡ek¨Zvi GKK GKK TmA-1
 |  

 

‡PŠ¤̂K MÖvnxZv ev †PŠ¤̂K cÖeYZv: ‡Kvb †PŠ¤̂K c`v‡_©i Py¤̂Kvqb ZxeªZv (Py¤̂Kb gvÎv) Ges †PŠ¤K̂ ZxeªZvi AbycvZ‡K H 

c`v‡_©i †PŠ¤̂KMÖvnxZv ev †PŠ¤̂K cÖeYZv e‡j| G‡K   Øviv cÖKvk Kiv nq| myZivs †Kvb c`v‡_©i Pz¤̂vKvqb ZxeªZv I Ges 

†PŠ¤̂K ZxeªZv H n‡j †PŠ¤̂K cÖeYZv 

H
I

   |  

GKK: †h‡nZz †PŠ¤̂K MÖnxZv ỳBwU GKB cÖKvi ivwki AbycvZ, ZvB Gi †Kvb GKK ‡bB|  

 

Av‡cwÿK ‡PŠ¤̂K cÖ‡ek¨Zv: ‡Kvb †PŠ¤̂K c`v‡_©i †PŠ¤̂K cÖ‡ek¨Zv I k~b¨¯’v‡bi †PŠ¤̂K cÖ‡ek¨Zvi AbycvZ‡K H c`v‡_©i 

Av‡cwÿK †PŠ¤̂K cÖ‡ek¨Zv e‡j| G‡K r Øviv cÖKvk Kiv nq| †Kvb †PŠ¤̂K c`v‡_©i †PŠ¤̂K cÖ‡ek¨Zv I k~b¨¯’v‡bi 

†PŠ¤̂K cÖ‡ek¨Zv 0 n‡j Av‡cwÿK †PŠ¤̂K cÖ‡ek¨Zv 

0
r 


   

GKKt †h‡nZz Av‡cwÿK †PŠ¤̂K cÖ‡ek¨Zv ỳBwU GKB cÖKvi ivwki AbycvZ, ZvB Gi †Kvb GKK ‡bB| 

 

 

Want more Updates:  https://www.facebook.com/tanbir.ebooks

  facebook /gmail/skype: -tanbir.cox             Web: http://tanbircox.blogspot.com



5| ‡Pv¤̂K c`v_© I f~-‡Pv¤̂KZ¡ (Magnetic Material & Terrestrial Magnetism) 
 

 

3

(K) ‡d‡ivPŠ¤̂K c`v_©: ‡d‡ivPŠ¤̂K c`v‡_©i cigvYy Z_v AYymgy‡ni bxU †PŠ¤̂K wØ‡cvj ‡gv‡g›U _v‡K| wKš‘ wØ‡cvj¸‡jv 

¯v̂axb mËv wnmv‡e wµqv K‡ibv| ‡d‡ivPŠ¤̂K c`v‡_©i ˆZix GKwU e ‘̄i wØ‡cvj¸‡jv wewfbœ †Wv‡gBb -G wef³ _v‡K| 

ewnt†Pv¤̂K †ÿÎ cÖ‡qvM Ki‡j me †Wv‡gBb wg‡j GKwU e„nr †Wv‡gBb MVb K‡i Ges cÖvq mg¯Í wØ‡cvj †ÿ‡Îi w`‡K 

mw¾Z nq| d‡j †ÿ‡Îi w`‡K e¯‘wU‡Z h‡_ó Pz¤̂vKvqb N‡U|  

 

(L) c¨vivPŠ¤̂K c`v_©: c¨vivPŠ¤̂K c`v‡_©i cigvYy Z_v AYymgy‡ni bxU †PŠ¤̂K wØ‡cvj ‡gv‡g›U _v‡K| G me wØ‡cvj GK 

GKwU ¯v̂axb mËv wn‡m‡e wµqv K‡i| Zvcxq D‡ËRbvq wØ‡cvj¸‡jv G‡jv‡gjv _v‡K| d‡j, e¯‘wU‡Z †Kvb bxU Pz¤̂Kvqb 

_v‡K bv| ewnt†PŠ¤̂K †ÿÎ cÖ‡qvM Ki‡j wØ‡cvj¸‡jv †ÿ‡Îi w`‡K mw¾Z nevi cvqvm cvq| wKš‘, Zvcxq D‡ËRbv mw¾Z 

n‡Z evav †`q| d‡j, wKQy wØ‡cvj mw¾Z nq Ges †ÿ‡Îi w`‡K wKQy Pz¤̂Kvqb N‡U|  

 

(L) WvqvPŠ¤̂K c`v_©: c`v‡_©i cigvYy‡Z B‡jKUª‡bi Kÿxq I w¯úb MwZ †_‡K †PŠ¤̂K †gv‡g›U D™¢yZ nq| GK †Rvov 

B‡jKUª‡bi g‡a¨ GKwU †gv‡g›U AciwUi mgvb I wecixZ n‡j, D³ †Rvovi bxU †gv‡g›U k~b¨| Wvqv‡PŠ¤̂K c`v_© Øviv 

‰Zix GKwU e¯‘ G ai‡bi eû msL¨K †Rvovi mgwó| d‡j, G me e¯‘‡Z †Kvb wØ‡cvj _v‡K bv Ges †Kvb bxU †gv‡g›U _v‡K 

bv|   

†Wv‡gBb (Domain)t †d‡ivPz¤̂‡Ki †ejvq mg¯Í Pz¤̂K c`v_©wU A‡bK¸‡jv ¶z ª̀ ¶z ª̀ GjvKvq Ggb fv‡e wef³ _v‡K †h, 

cÖ‡Z¨KwU GjvKvi g‡a¨ Aew¯’Z Pz¤̂K wØ‡cvj¸‡jvi me Pz¤̂K †gv‡g›U GKB w`‡K mwbœ‡ewkZ _v‡K| Giƒc mwbœ‡ewkZ 

GjvKv‡K †Wv‡gBb e‡j|  

 

‡d‡iv‡PŠ¤̂K, c¨viv‡PŠ¤̂K I Wvqv‡PŠ¤̂K c`v‡_©i g‡a¨ cv_©K¨: 

‡d‡iv‡PŠ¤̂K c`v_© c¨viv‡PŠ¤̂K c`v_© Wvqv‡PŠ¤̂K c`v_© 

1| Py¤̂K Øviv cÖejfv‡e AvKwl©Z nq|  Py¤̂K Øviv ÿxYfv‡e AvKwl©Z nq| Py¤̂K Øviv ÿxYfv‡e weKwl©Z nq| 

2| Av‡cwÿK †PŠ¤̂K cÖ‡ek¨Zv (r) 1 

Gi †P‡q A‡bK †ekx|  

Av‡cwÿK †PŠ¤̂K cÖ‡ek¨Zv (r) 1 Gi 

†P‡q mvgvb¨ †ekx| 

Av‡cwÿK †PŠ¤̂K cÖ‡ek¨Zv (r) 1 Gi 

†P‡q mvgvb¨ Kg| 

3| †PŠ¤̂K cÖeYZv abvZ¥K I D”Pgv‡bi 

nq|  

†PŠ¤̂K cÖeYZv abvZ¥K I Aígv‡bi 

nq| 

†PŠ¤̂K cÖeYZv FbvZ¥K I Aígv‡bi 

nq| 

4| GKwU wbw ©̀ó Kzix we› ỳ Av‡Q|  ‡Kvb Kzix we› ỳ ‡bB| ‡Kvb Kzix we› ỳ ‡bB| 

5| †PŠ¤̂K aviKZ¡ ag© Av‡Q|  †PŠ¤̂K aviKZ¡ ag© †bB| †PŠ¤̂K aviKZ¡ ag© †bB| 

 

 

f~-‡PŠK‡Z¡i Dcv`vb wZbwU h_vt (K) weP¨ywZ (L) webwZ (M) f~-‡PŠ¤̂‡ÿ‡Îi Abyf~wgK cÖvej¨: 

 

(K) weP¨ywZ: c„w_exi †Kvb ¯’v‡b †PŠ¤̂K ga¨Zj Ges †fŠ‡MvwjK ga¨Z‡ji ga¨eZ©x †KvY‡K H  

¯’v‡bi weP¨ywZ †KvY e‡j| G‡K  Øviv cÖKvk Kiv nq I wWMÖx‡Z gvcv nq| c„w_exi wewfbœ ¯’v‡b 

weP¨ywZ †KvY wewfbœ| wP‡Î O ¯’v‡b AODC Zj Øviv †fŠ‡MvwjK ga¨Zj I BODE Zj Øviv †PŠ¤̂K 

ga¨Zj wb‡ ©̀k Kiv n‡q‡Q| Kv‡RB ∠AOB H ¯’v‡bi weP¨ywZ †KvY|  

 XvKvi weP¨ywZ )( 2
1

 c~e© ej‡Z GB eywS †h, XvKvq gy³fv‡e bobÿg †Kvb m~Px Pz¤̂‡Ki  

†PŠ¤̂K Aÿ †PŠ¤̂K ga¨Z‡j †_‡K †fŠ‡MvwjK A‡ÿi mv‡_ )( 2
1

 †KvY Drcbœ K‡i Ges Gi DËi  

†giæ †fŠ‡MvwjK A‡ÿi c~e©w`‡K _v‡K| 

 

(L) webwZ: c„w_exi †Kvb ¯’v‡b fvi‡K› ª̀ w`‡q gy³fv‡e SzjšÍ Pz¤̂‡Ki †PŠ¤̂K Aÿ H ¯’v‡bi  

Abyfywg‡Ki mv‡_ ‡h †KvY K‡i w¯’i _v‡K, Zv‡K H ¯’v‡bi f~-Pz¤̂K‡Z¡i webwZ ‡KvY e‡j| 

wP‡Î O ¯’v‡b OB †iLv AbyfywgK wb‡ ©̀k K‡i| H ¯’v‡b gy³ fv‡e SzjšÍ Pz¤^‡Ki †PŠ¤̂K Aÿ  

ON eivei Ae ’̄vb Ki‡j ∠BON = webwZ =  H ¯’v‡bi webwZ|      
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XvKvi webwZ N 24  ej‡Z GB eywS †h, XvKvq GKwU `Û Pz¤̂K‡K gy³fv‡e Zvi 

fvi‡K› ª̀ n‡Z Szjv‡j, `Û Pz¤̂KwUi DËi †giæ Abyfywg‡Ki mv‡_ 24  ‡KvY Drcbœ K‡i Ges  

DËi‡giæwU wb‡P Sz‡j _v‡K| 

 

(M) f~-‡PŠ¤̂‡ÿ‡Îi Abyf~wgK cÖvej¨: c„w_exi †Kvb ¯’v‡b GKwU GKK †giækw³i DËi †giæi Dci f~-Pz¤̂K‡Z¡i `iæb †h ej 

wµqv K‡i Zv‡K H ¯’v‡bi f~-Pz¤̂K ‡ÿ‡Îi †gvU cÖvej¨ e‡j| g‡b Kwi †Kvb ¯’v‡b GB f~-Pz¤̂K ‡ÿ‡Îi †gvU cÖvej¨ B; G 

cÖevj¨ B -‡K ỳwU Dcvs‡k fvM Kiv hvq| GKwU AbyfywgK Dcvsk H I AciwU Dj¤̂ Dcvsk 

 V| G Abyf~wgK Dcvsk‡K f~-‡PŠ¤̂‡ÿ‡Îi Abyf~wgK cÖvej¨ Ges Dj¤̂ Dcvsk‡K H ¯’v‡bi 

f~-‡PŠ¤̂‡ÿ‡Îi Dj¤̂ cÖvej¨ e‡j| G‡`i gvb c„w_exi wewfbœ ¯’v‡b wewfbœ nq|  

  

eY©bv Abymv‡i,  

 (1)  ...  ...  ...  ... cos BH    

   Ges (2)  ...  ...  ...  ... sin BV   GLv‡b,  = webwZ †KvY  

mgxKiY (1) I (2) †K eM© K‡i †hvM K‡i cvB, 

222222 VHsin Bcos B   

      

22222 VH)sin (cos B   

      ]1sin cos[                VH1 B 22222    

      

22 HV B   

mgxKiY (2) †K (1) Øviv fvM K‡i cvB, 

H
V 

cos B
sin B



  

H
V tan   

H
V  tan 1-  

 

GKwU webwZ e„‡Ëi eY©bv Ges Gi mvnv‡h¨ †Kvb ’̄v‡bi webwZ wbY©q: c„w_exi †Kvb  
¯’v‡b fvi‡K› ª̀ w`‡q gy³fv‡e SzjšÍ Pz¤̂‡Ki †PŠ¤̂K Aÿ H ¯’v‡bi Abyfywg‡Ki  

mv‡_ ‡h †KvY K‡i w¯’i _v‡K, Zv‡K H ¯’v‡bi f~-Pz¤̂K‡Z¡i webwZ ‡KvY e‡j| 

 

webwZ e„Ë: †Kvb ¯’v‡bi webwZ wbY©‡qi Rb¨ †h hš¿ e¨envi Kiv nq Zv‡K webwZ 

e„Ë e‡j|  

 

h‡š¿i eY©bv: (i) G h‡š¿ NS GKwU Pz¤̂K kjvKv| Pz¤̂K kjvKvi fvi‡K› ª̀ w`‡q  

GKwU ÿz ª̀ `Û cÖ‡ek Kwi‡q `ÛwUi ỳB cÖvšÍ Aci GKwU Dj¤̂ `Û R Gi Dci  

iwÿZ ỳ‡Uv wÎwki UzKivi Dci AbyfywgK fv‡e ivLv nq|  
 

(ii) A GKwU e„ËvKvi PvKwZ| GwU Lvov fv‡e ivLv nq| Pz¤̂ kjvKvi †K› ª̀ G PvKwZi 

‡K‡› ª̀ Aew¯’Z Ges kjvKvi ỳB cÖvšÍ PvKwZi Dci w`‡q mnR fv‡e Nyi‡Z cv‡i|  

PvKwZwU PviwU mgvb fv‡e wef³ Ges cÖ‡Z¨K fv‡M 0º90º ch©šÍ `vM KvUv Av‡Q| G †¯‹‡ji 0º0º †iLv AbyfywgK Ges 

90º90º †iLv Dj¤̂|  
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(iii) G GKwU Kv‡Pi ev·| hš¿wU Gi g‡a¨ emv‡bv _v‡K| hš¿mn ev·wU‡K Dj¤̂ A‡ÿi Pviw`‡K Nyiv‡bv hvq| hš¿wU‡K KZ 

wWMÖx Nyivb nj Zv P myP‡Ki mvnv‡h¨ Aci GKwU AbyfywgK e„ËvKvi †¯‹j H n‡Z Rvbv hvq| G †¯‹‡j 0º n‡Z 360º `vM 

KvUv _v‡K|  

(iv) B GKwU Abyf~wgK cvUvZ‡bi Dci mgMÖ hš¿wU Dj¤̂fv‡e ¯’vwcZ Ges H †¯‹jwU Aw¼Z| GwU wZbwU †j‡fwjs ¯Œz L Gi 

Dci ¯’vwcZ _v‡K| †j‡fwjs ¯Œz L wZbwUi mvnv‡‡h¨ cvUvZbwU‡K Abyf~wgK Kiv hvq|  

 

webwZ wbY©q: (i) cÖ_‡g hš¿wUi wbKU n‡Z mg¯Í Pz¤̂K ev †PŠ¤̂K c`v_© mwi‡q †j‡fwjs ¯Œz L Gi mvnv‡h¨ hš¿wU‡K AbyfywgK 

ivLv nq| 

 

(ii) GLb ev·wU‡K Lvov A‡ÿ Nyivbv nq hZÿb bv Pz¤̂K kjvKvi cÖvšÍØq 90º90º `v‡Mi mv‡_ wg‡j hvq| GB Ae¯’vq 

Pz¤̂K kjvKv †Kej gvÎ f~-‡PŠ¤̂K †ÿ‡Îi Dj¤̂ Dcv‡ki cÖfve _v‡K, Abyf~wgK Dcvs‡ki †Kvb cÖfve _v‡K bv|  

 

(iii) Gici H †¯‹‡ji Dci P m~P‡Ki cvV wb‡q ev·wU‡K `wÿbve‡Z© Av‡iv 90º †Kv‡Y Nyiv‡bv nq| G‡Z Pz¤̂K kjvKvi Aÿ 

f~-‡PŠ¤̂K †ÿ‡Îi †gvU cÖve‡j¨i Awfgy‡L Ae¯’vb K‡i| Kv‡RB 0º0º †iLv I Pz¤̂K kjvKvi A‡ÿi AšÍ©f~³ †KvY H 

¯’v‡bi webwZ wb‡ ©̀k K‡i| Gici Dj¤̂ e„ËvKvi †¯‹‡j Pz¤̂K kjvKvi ỳ cÖv‡šÍi cvV †bIqv nq| Gici hš¿wU‡K `wÿbve‡Z© 

Av‡iv 180º Nywi‡q †i‡L Pz¤̂K kjvKvi ỳ cÖv‡šÍi cvV †bIqv nq| Gici ev·wU‡K Avevi Lvov A‡ÿ Nyivbv nq hZÿb bv 

Pz¤̂K kjvKvi cÖvšÍØq 90º90º `v‡Mi mv‡_ wg‡j hvq| Gici H †¯‹‡ji Dci P m~P‡Ki cvV wb‡q ev·wU‡K H Ae¯’vb n‡Z 

evgve‡Z© 90º †Kv‡Y Nyiv‡bv nq| G‡Z Pz¤̂K kjvKvi Aÿ f~-‡PŠ¤̂K †ÿ‡Îi †gvU cÖve‡j¨i Awfgy‡L Ae¯’vb K‡i| Kv‡RB 

0º0º †iLv I Pz¤̂K kjvKvi A‡ÿi AšÍ©f~³ †KvY H ¯’v‡bi webwZ wb‡ ©̀k K‡i| Gici Dj¤̂ e„ËvKvi †¯‹‡j Pz¤̂K kjvKvi 

ỳ cÖv‡šÍi cvV †bIqv nq| Gici hš¿wU‡K evgve‡Z© Av‡iv 180º Nywi‡q †i‡L Pz¤̂K kjvKvi ỳ cÖv‡šÍi cvV †bIqv nq|  

cvV¸‡jvi cÖ‡Z¨KwUB webwZ †KvY wb‡ ©̀k K‡i| Kv‡RB cvV¸‡jvi MoB H ¯’v‡bi cÖK…Z webwZ|  

 

(iv) mij fv‡e Dc‡iv³ c×wZ AbymiY Ki‡j H ¯’v‡bi webwZ cvIqv hvq| wKš‘ webwZ e„ËwU hw` Av`k© bv n‡q wKQyUv 

ÎæwU hy³ nq Z‡e Aek¨B Zv wn‡m‡e Avb‡Z n‡e| Gme ÎæwUi g‡a¨ (1) Dr‡K› ª̀Zv ÎæwU (2) k~b¨‡iLv ÎæwU (3) Aÿ ÎæwU 

(4) fvi‡K› ª̀ ÎæwU| wewfbœ w`K Nywi‡q wdwi‡q †ekx †ekx cv‡Vi Mo wb‡q G me ÎæwU ~̀i Kiv nq|  

 

 

GKwU K¤úb Pz¤̂Kgvb h‡š¿i eY©bv Ges Gi mvnv‡h¨ †Kvb ¯’v‡bi MH wbY©q:   

h‡š¿i eY©bv t G h‡š¿ GKwU AvqZvKvi ev· B Gi Dc‡ii XvKbvi wVK ga¨¯’‡j GKwU †PvOvK…wZ Lvov bj M Av‡Q| G 

b‡ji Dc‡ii ¯Œz S n‡Z GKwU cvKwenxb †ik‡gi myZvi mvnv‡h¨ GKwU A‡PŠ¤̂K c`v‡_©i †`vjbv P ev‡·i gvSLv‡b 

AbyfywgKfv‡e Szjvb _v‡K| G †`vjbvi Dci cixÿvaxb Pz¤̂K‡K Abyf~wgKfv‡e ivLv nq| Pz¤̂KwU evqycÖev‡n hv‡Z wewNœZ bv 

nq G Rb¨ ev·wU e¨eüZ nq| G ev‡·i ỳ cvk¦© Kv‡Pi ˆZix Ges G‡`i GKwU‡K†Lvjvi e¨e¯’v _v‡K| wZbwU †j‡fwjs 

¯Œz -Gi Dci ev·wU emv‡bv _v‡K| ‡j‡fwjs ¯Œz -Gi mvnv‡h¨ ev·wU‡K AbyfywgK Kiv nq|  

 

g~jZË¡: K¤úb Pz¤̂Kgvb h‡š¿i mvnv‡h¨ MH Gi gvb wbY©‡qi Rb¨ †h mgxKiY e¨envi Kie 

Zv njt  

MH
I2T   GLv‡b, T = †`vjbKvj, M = Pz¤̂‡Ki ‡PŠ¤̂K åvgK, I = Pz¤̂‡Ki  

RoZvi åvgK Ges H = f~-‡PŠ¤̂K †ÿ‡Îi AbyfywgK cÖvej¨|  

mgxKi‡Yi Dfq cÿ‡K eM© K‡i cvB, 

MH
I 4T 22    

2
2

T
I4MH    GLb T Ges I gvb †R‡b MH Gi gvb wbY©q Kiv hvq| 

hw` Pz¤̂KwUi fi m nq Z‡e, Pz¤̂‡Ki RoZvi åvgK 






 


12
b m  I

22l
 GLv‡b l = `Û Pz¤̂‡Ki ˆ`N©̈ , b = `Û Pz¤^‡Ki cȪ ’|  
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Kvh©c×wZ: cixÿvi ïiæ‡Z Pz¤̂Kgvb h‡š¿i wbKU †_‡K Pz¤̂K Ges †PŠ¤̂K c`v_©‡K mwi‡q †bIqv nq| Gici GKwU `Û 

Pz¤̂K‡K Pz¤̂Kgvb h‡š¿i †`vjbvi Dci AbyfywgK fv‡e ¯’vcb Kiv nq hv‡Z Pz¤̂KwU DËi `wÿb n‡q †PŠ¤̂K ga¨Z‡j Ae¯’vb 

K‡i| Gici Avi GKwU `Û Pz¤̂K‡K ev‡·i wbKU G‡b mwi‡q †bIqv nq| Gi d‡j †`vjbvq ivLv Pz¤̂KwU ỳj‡Z ïiæ K‡i| 

Gi ci _vgv Nwoi mvnv‡h¨ Kgc‡ÿ Kg c‡ÿ 25 ev, 30 wU †`vj‡bi mgq‡K †`vjb msL¨v w`‡q fvM K‡i †`vjbKvi  T 

Gi gvb wbY©q Kiv nq| GKwU Zzjv `‡Ûi mvnv‡h¨ m †ei Kiv nq| GKwU ¯øvBW K¨vwjcv‡m©i mvnv‡h¨ `Û Pz¤̂‡Ki ˆ`N©̈  l I 

cȪ ’ b wbY©q Kiv nq| Gi ci l, b I m Gi gvb  






 


12
b m  I

22l
 mgxKi‡Y ewm‡q I Gi gvb wbY©q Kiv nq| Gi ci I 

Ges T gvb 2
2

T
I4MH    mgxKi‡Y ewm‡q  MH Gi gvb wbY©q Kiv nq|         

 

wnm‡U‡iwmm I wnm‡U‡iwmm jyc I Gi e¨vL¨v:  

 

wnm‡U‡iwmm: †PŠ¤̂K †ÿÎ cÖvej¨ H -Gi cwieZ©‡bi mv‡_ Pz¤̂Kb gvÎv I -Gi  †h  

cwieZ©b N‡U Zv cÖZ¨veZx bq| A_©vr IH †jLwPÎ †h c_ a‡i H -Gi e„w×i mv‡_ 

I -Gi e„w× nq †mB c_ a‡i H -Gi n«v‡mi mv‡_ I -Gi n«vm N‡Ubv| I-H †jL wP‡Îi  

GKB c‡_ cÖZ¨veZ©‡bi GB AÿgZv‡K wnm‡U‡iwmm e‡j|  

 

 

wnm‡U‡iwmm jyc: I-H †jLwPÎ †h Ave× c_ iPbv K‡i Zv‡K wnm‡U‡iwmm jyc e‡j|  

wP‡Î I-H †jLwP‡Îi wewfbœ Ae¯’v †`Lv‡bv n‡q‡Q| APz¤̂KvwqZ †jvnv wb‡q O we› ỳ †_‡K ïiæ K‡i ax‡i ax‡i H Gi gvb 

e„w× K‡i Dnv‡K Pz¤̂vKvwqZ Ki‡Z _vK‡j Pz¤̂Kb gvÎv I -Gi gvb e„w× †c‡Z _v‡K Ges Ggb GK Ae¯’vq †cŠ‡Q hLb H -

Gi gvb e„w× Ki‡Z _vK‡jI I -Gi †Kvb cwieZ©b nqbv| I -Gi GB Ae¯’v‡K m¤ú„³ Ae¯’v e‡j| †jL wP‡Î Oa †iLv Øviv 

I -Gi gvb e„w× Ges a we› ỳ‡Z m¤ú„³ Ae¯’v wb‡ ©̀wkZ n‡q‡Q| GB Ae¯’v †_‡K †PŠ¤̂K cÖvej¨ H -Gi gvb µgk n«vm  

Ki‡Z _vK‡j I -Gi gvb n«vm cv‡e wKš‘ O we› ỳ‡Z wd‡i bv G‡m ab c_ AbymiY Ki‡e| b we› ỳ‡Z H -Gi gvb k~b¨ gv‡b 

†cŠ‡Q wKš‘ I -Gi gvb k~b¨ gvb cÖvß nq bv| GB Ae¯’vq I -Gi gvb Ob| Pz¤̂Kvq‡bi GB gvb‡K wi‡g‡bÝ e‡j| wewfbœ 

†d‡iv‡PŠ¤̂K c`v‡_©i Rb¨ GB gvb wewfbœ nq| †PŠ¤̂K cÖvej¨ H -Gi gvb n«vm K‡i FbvZ¥K gvb cÖ‡qvM Ki‡j I -Gi gvb 

Kg‡Z _vK‡e Ges bcd †jLwPÎ cvIqv hv‡e| c we› ỳ‡Z I -Gi k~b¨ n‡q hvq Ges ZLb H -Gi FbvZ¥K gvb Oc| H -Gi 

GB gvb‡K †Kv‡qiwmf †dvm© e‡j| H -Gi FbvZ¥K gvb AviI e„w× Ki‡Z _vK‡j I -Gi FbvZ¥K w`‡K a we› ỳi Abyiƒc d 

we› ỳ cvIqv hv‡e| d we› ỳ‡Z I FbvZ¥K m¤ú„³ gvb cÖvß nq| wP‡Î Oa I ab †iLvØq ch©‡eÿb Ki‡j †`Lv hvq, H-Gi †h 

†Kvb gv‡bi Rb¨ wePz¤̂Kvq‡bi mgq I -Gi gvb Pz¤̂Kvq‡bi mgq f Gi gv‡bi †P‡q †ewk| A_©vr c`v_©wU wePz¤̂KvwqZ n‡Z 

ˆkw_j¨ †`Lvq| †PŠ¤̂K c`v‡_©i GB ag©‡K wnm‡U‡iwmm e‡j| abcdef e× jyc‡K wnm‡U‡iwmm jyc e‡j Ges mgMÖ Pµ‡K 

wnm‡U‡iwmm Pµ ev Pz¤̂Kvqb Pµ e‡j|   
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      wØZxq c‡Îi As‡Ki mgvavb  

                     2nd  Paper Math Solution 
   5| †PŠ¤K̂ c`v_© I f~ - ‡PŠ¤K̂Z¡  

               (Magnetic Material & Terrestrial Magnetism) 
 

  

 

1| 4×10 –5 Kg-m2
 RoZvi åvg‡Ki GKwU `ÛPz¤K̂ gy³fv‡e 

 †`vjbKv‡j cÖwZ wgwb‡U 44 wU †`vjb m¤úbœ K‡i| cixÿvi ’̄v‡b 

 MH -Gi gvb wbY©q Ki|  

Avgiv Rvwb, 

MH
I

2πT   

MH
I4πT 22   

2
2

T
I4πMH   

2

44
60

-5104
9.874MH












  

2

25

60
441049.874MH 


 

MH = 8.49×10-4 Nm  (Ans.) 
 

2| †Kvb ’̄v‡bi webwZ 60º Ges f~-‡PŠ¤K̂ †ÿ‡Îi Abyf~wgK 

Dcvsk 30 T | H ’̄v‡bi Dj¤̂ Dcvsk KZ?  

AvgivRvwb, 
   V = H tan
⇒ V = 30× tan º  
⇒ V = 30× 1.732 
 V = 51.96 T (Ans.) 
 

3| †Kvb ’̄v‡bi f~-‡PŠ¤K̂ †ÿ‡Îi Abyf~wgK I Dj¤̂ Dcvs‡ki gvb 

h_vµ‡g 32T Ges 20T n‡j H ’̄v‡bi f~-‡PŠ¤̂K †ÿ‡Îi gvb 

KZ|  

Avgiv Rvwb,  

22 VHB      

22 2032B      

4001024B      

1424B      

(Ans.)  T735.37B      

 

 

 

 

 

 

 

 

 

 

 

4| †Kvb K¤úb g¨vM‡b‡UvwgUv‡i GKwU Pz¤K̂ cÖwZ wgwb‡U 30wU c~b© †`vjb 

†`q| hw` H Pz¤‡̂Ki ‡PŠ¤̂K åvgK 1.2Am2
 nq Ges H ’̄v‡bi f~-‡PŠ¤K̂ 

†ÿ‡Îi Abyf~wgK Dcvsk 32T nq Z‡e H Pz¤‡̂Ki RoZvi å¨vgK wbY©q 

Ki|  

Avgiv Rvwb,  

MH
I2T 

 

MH
I4T 22   

2

2

4
MHTI


  

87.94
10322.12I

62







  

(Ans.) Kgm1089.3I 26  

 

5| †Kvb ’̄v‡b f~-‡PŠ¤K̂ †ÿ‡Îi gvb 22.5 TGes webwZ 30º| H ’̄v‡b 

f~-‡PŠ¤K̂ †ÿ‡Îi Abyf~wgK Dcvsk †ei Ki|  

Avgiv Rvwb, 

 cosBH  

  30cos105.22H 6
 

866025.0105.22H 6  
 

.)Ans(T1095.1H 5  

 

6| ‡Kvb ’̄v‡bi f~-‡PŠ¤K̂ †ÿ‡Îi gvb 15.923T Ges Ges webwZ 60º 
n‡j H ’̄v‡bi Dj¤̂ Dcvs‡ki gvb KZ?  

Avgiv Rvwb, 

 sinBV  

 60sin923.15V  

866025403.0923.15V   

)Ans( T 79.13V   

 

7| †Kvb K¤úgvb Pz¤‡̂Ki †`vjbKvj 2s Ges RoZvi åvgK  

8×10-6 kg m2
| H ’̄v‡bi f~-‡PŠ¤K̂ †ÿ‡Îi Abyf~wgK Dcvs‡ki gvb 

40T n‡j Pz¤K̂wUi †PŠ¤̂K åvg‡Ki gvb KZ?     

Avgiv Rvwb,  

MH
I

2πT   

MH
I4πT 22   

HT
I4πM 2

2  

62

-6

10402
1089.874M 


  

GLv‡b, 

webwZ,  = 60º 
Abyf~wgK Dcvsk, H = 30T 
Dj¤̂ Dcvsk, V = ? 

GLv‡b, 

s
44
60

 ‡`vjbKvj,

 

RoZvi åvgK, I = 4×10 -5 Kg-m2 
MH = ? 

GLv‡b, 

Abyf~wgK Dcvsk, H = 32T 
Dj¤̂ Dcvsk, V = 20T 
f~-‡PŠ¤K̂ ¶Î, B=? 

GLv‡b, 

‡`vjbKvj, sec2
30
60T                 

‡PŠ¤̂K åvgK, M=1.2 Am2
 

Abyf~wgK Dcvsk, H = 32T 
               H = 32× T 
RoZvi å¨vgK, I=? 

GLv‡b, 

webwZ,  = 30º 
f~- †PŠ¤̂K †¶‡Îi gvb, B = 22.5T 
                              = 22.5×10-6T 
Abyf~wgK Dcvsk, H = ? 
 

GLv‡b, 

webwZ,  = 60º 
f~- †PŠ¤K̂ †¶‡Îi gvb, 

 B = 15.923T 
Dj¤̂ Dcvsk, V = ? 
 

GLv‡b, 

†`vjbKvj, T= 2s 
RoZvi åvgK, 

 I = 8×10 -6 Kg m2 
Abyf~wgK Dcvsk,  

H= 40T=40×10-6T 
†PŠ¤̂K åvgK, M = ? 
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†PŠ¤̂K c`v_© I f~ - ‡PŠ¤K̂Z¡ 

  

2

62

-6

10402
1089.874M 


  

.)Ans(Am  974.1M 2  

 

8| 0.3Am2
 †PŠ¤K̂ åvgKwewkó †Kvb `Û Pz¤K̂‡K AbyfywgK I 

gy³fv‡e †`vj w`‡j Zv cÖwZwgwb‡U 4 evi c~Y© †`vjb †`q| H 

Pz¤^‡Ki RoZvi åvgK wbY©q Ki| [H=32T] 

MH
I2T 

 

MH
I4T 22   

MH
I4T 22   

2

2

4
MHTI


  

87.94
10323.015I

62







 

.)Ans( kgm1047.5I 25  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9| †Kvb †`vjvqgvb †PŠ¤̂Kgvb hš¿ GK ’̄v‡b 40 †m‡K‡Û 10wU †`vj †`q 

Ges Ab¨ ’̄v‡b GKB msL¨K †`vj †`q 60 †m‡K‡Û| ’̄&vb `ywU‡Z f~-‡PŠ¤K̂ 

†ÿ‡Îi Abyf~wgK cÖve‡j¨i Zzjbv Ki|      

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

I2T
1

1   

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

I2T
2

2   

1

2

2

1

H
H

T
T

  

2
1

2
2

2

1

T
T

H
H

  

2

2

2

1

4
6

H
H

  

H1t H2 = 2.25t1 (Ans.) 

GLv‡b, 

†`vjbKvj, 

15ss
4

60 T   

Abyf~wgK Dcvsk,  

H= 32T=32×10-6T 
†PŠ¤̂K åvgK, M = 0.3Am2 
RoZvi åvgK, I =? 

GLv‡b, 

cÖ_g ’̄v‡b †`vjbKvj,  

                4ss
10
40 T1   

2q ’̄v‡b †`vjbKvj,  

                6ss
10
60 T2   

Abyf~wgK Dcvsk,  

H1 t H2 =? 
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Zwo”Pz¤̂Kxq Av‡ek:

 

GKwU MwZkxj Pz¤̂K ev Zworevnx eZ©bxi mvnv‡h¨ Ab¨ GKwU e× eZ©bx‡Z ÿY¯’vqx Zwo”PvjK kw³ I 

Zwor cÖevn Drcbœ nIqvi c×wZ‡K Zwo”Pz¤̂Kxq Av‡ek

 

e‡j|

  
 

‡PŠ¤̂K d¬v·:

 

‡Kvb Z‡ji †ÿÎdj Ges H Z‡ji j¤̂ eivei †PŠ¤̂K †ÿ‡Îi Dcvs‡ki ¸Ydj‡K H Z‡ji mv‡_

 

mswkøó 

†PŠ¤̂K d¬v· e‡j| †Kvb Z‡ji †ÿÎdj A

 

Ges H Z‡ji j¤̂ eivei †PŠ¤̂K †ÿÎ

 

B


 

n‡j 

 

(wPÎ-K)

 

†PŠ¤̂K d¬v· ,AB wKš‘

 

hw` †PŠ¤̂K †ÿÎ Z‡ji j¤̂ eivei wµqv bv K‡i 

 



 

†Kv‡Y wµqv K‡i (wPÎ-L)

 

Zvn‡j H Z‡ji j¤̂ eivei †PŠ¤̂K †ÿ‡Îi Dcvsk n‡e 

 

B

 

cos| myZivs †PŠ¤̂K d¬v· n‡e, cosAB | GLb A


†K

 

GKwU †f±i wn‡m‡e 

 

Mb¨ Kiv nq hvi gvb H Z‡ji †ÿÎdj wb‡ ©̀k K‡i Ges w`K nq Z‡ji j¤̂ eivei 

 

ewn©gyLx| myZivs DcwiD³ mgxKi‡Yi 

 

nj †ÿÎdj †f±i A


 

Ges †PŠ¤̂K †ÿÎ B


  

Gi ga¨eZ©x ‡KvY Ges GB mgxKiY `vovq,

 

B.A


 

myZivs †ÿÎdj †f±i I †PŠ¤̂K †ÿÎ Gi †¯‹jvi ¸bdj Øviv †PŠ¤̂K 

d¬v· cwigvc iKiv nq| myZivs †`Lv

 

hv‡”Q †h, †PŠ¤̂K d¬v· GKwU †¯‹jvi ivwk| ‡PŠ¤̂K d¬v‡·i GKK n‡”Q ‡Umjv-wgUvi

2

 

|

 

G‡K I‡qevi (Wb)

 

I e‡j|

 

 

‡PŠ¤̂K d¬v· NbZ¡:

 

‡Kvb we› ỳi Pvicv‡k GKK †ÿÎdj w`‡q †h cwigvb †PŠ¤̂K d¬v· AwZµg K‡i Zv‡K H we› ỳ‡Z H 

Z‡ji j¤̂ eivei †PŠ¤̂K d¬v· NbZ¡ e‡j| A

 

†ÿÎdj w`‡q AwZµgKvix †PŠ¤̂K d¬v· 

 

n‡j H Z‡ji j¤̂ eivei †PŠ¤̂K 

d¬v· NbZ¡,

 

B
A

AB
A




, myZivs †`Lv hv‡”Q †h, †Kvb we› ỳ‡Z †PŠ¤̂K d¬v· NbZ¡ I

 

H we› ỳi †PŠ¤K̂ †ÿÎ GKB| G Rb¨ 

†PŠ¤̂K †ÿÎ‡K †PŠ¤̂K d¬v· NbZ¡ I ejv nq| ‡PŠ¤̂K d¬v· Nb‡Z¡i GKK

 

†Umjv

 

ev, Weber/m2

 

ev, NA-1m-1
|

 

 

d¨viv‡Wi Zwo”Pz¤̂Kxq Av‡e‡ki m~Î:

    

1g m~Î:

 

hLbB †Kvb e× KzÛjxi ga¨w`‡q AwZµvšÍ

 

†PŠ¤̂K ej‡iLvi †gvU msL¨v ev †PŠ¤̂K ej‡iLvi cwieZ©b N‡U, ZLbB

 

D³ KzÛjx‡Z GKwU ÿb¯’vqx Zwo”PvjK kw³ Z_v ZworcÖevn Avweó nq| hZÿb †PŠ¤̂K d¬v· ev ej‡iLvi cwieZ©b N‡U, 

Avweó Zwo”PvjK kw³ Z_v cÖevn ZZÿYB ¯’vqx nq|

 

 

e¨vL¨v:

 

GKwU `Û Pz¤̂K ev GKwU we`¨yrevnx Zvi KzÛjx Ges GKwU e× †MŠY

 

Zvi KzÛjxi g‡a¨ Av‡cwÿK MwZ _vK‡j A_ev GKwU we`¨yrevnx Zvi KzÛjx 

 

†i‡L we`¨yr cÖevn

 

gvÎvi cwieZ©b Ki‡j †MŠb KzÛjxi mv‡_ RwoZ †PŠ¤̂K ej

 

‡iLvi

 

msL¨vi cwieZ©b N‡U Ges Gi d‡j †MŠb KzÛjx‡Z Avweó we`¨yr PvjK

 

ej ev we`¨yr cÖev‡ni m„wó nq| mg‡qi mv‡_ Zvi KzÛjx‡Z mshy³ †PŠ¤̂K ej

 

‡iLvi cwieZ©b bv n‡j, Avweó we`¨yr cÖevn I Drcbœ nq bv|

 

 

2q m~Î:

 

‡Kvb e× KzÛjx‡Z Avweó Zwo”PvjK kw³i gvb H KzÛjxi ga¨w`qv AwZµvšÍ

 

†PŠ¤̂K d¬v‡·i cwieZ©‡bi nv‡ii 

FbvZ¥K gv‡bi mgvbycvwZK| 

 

e¨vL¨v:

 

g‡b Kwi, 1 =

 

†Kvb wbw ©̀ó mg‡q †Kvb e× KzÛjx w`‡q AwZµgKvix †PŠ¤̂K d¬v·|

 

 2 =

 

t

 

mgq ci H e× KzÛjx w`‡q AwZµgKvix †PŠ¤̂K d¬v·| 

 

d¨viv‡Wi wØZxq m~Îvbymv‡i Avweó Zwo”PvjK kw³

 

E

 

n‡j,

 

      
t

E 12

 

 


  

   
dt
dE 

  ,ev   

 

  

dt
dKE 

  ,ev

 

GLv‡b K

 

GKwU aªæe msL¨v| E

 

†fvë GK‡K, 

 

I‡qevi GK‡K Ges t

 

†m‡KÛ GK‡K

 

=

=

=
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6| Zwor ‡PŠ¤K̂ Av‡ek I w`KcwieZ©x cÖevn  (Electromagnetic Induction and Alternating Current) 

  

2

cÖKvk Ki‡j K=1 nq| 

dt
dE 

    G mgxKiYwU 1 cvK wewkó KzÛjxi †ÿ‡Î cÖ‡hvR¨|  

aiv hvK, KzÛjx‡Z N msL¨K cvK Av‡Q| d‡j KzÛjxi ga¨w`‡q AwZµvšÍ †gvU d¬v· BN ;  

 

dt
dNE 

    GB mgxKi‡Y we‡qvM wPý Øviv eySvq †h, E d¬v‡·i cwieZ©b‡K evav †`q|  

‡j‡Äi m~Î: †h †Kvb Zwor‡PŠ¤̂K Av‡e‡ki †ejvq Avweó Zwo”PvjK kw³ ev cÖev‡ni w`K Ggb nq †h, Zv m„ó nIqv gvÎB 

†h Kvi‡Y m„wó nq †mB KviY‡K evav †`q|  

 myZivs †j‡Äi m~Î †_‡K Avgiv Avweó Zwo”PvjK ej I cÖev‡ni w`K Rvb‡Z cvwi| 

dt
dNE 

  GB mgxKi‡Y 

dt
dN 

 Gi Av‡M †h FbvZ¥K wPý e¨envi Kiv n‡q‡Q Zv G Kvi‡YB|    

‡j‡Äi m~‡Îi e¨vL¨v: aiv hvK, GKwU `Û Pz¤̂‡Ki `wÿb †giæ‡K GKwU Zv‡ii KzÛjxi w`‡K †bIqv n‡”Q| Zwor †PŠ¤̂K 

Av‡e‡ki d‡j KzÛjx‡Z Zwor cÖev‡ni D™¢e n‡e| GB Zwor cÖev‡ni AwfgyL Ggb n‡e 

†hb Zv Zvi DrcwËi KviY A_©vr Pz¤̂‡Ki MwZ‡K evav w`‡e| GwU m¤¢e hw` `wÿb †giæi 

m¤§yL¯’ KzÛjxi Z‡j `wÿb †giæi D™¢e nq| GLb mwjb‡q‡Wi wbqg †_‡K Avgiv Rvwb 

‡h, †h w`K †_‡K †`L‡j KzÛjx‡Z Zwor cÖevn Nwoi KuvUvi w`‡K cÖevwnZ nq †m w`KwU 

n‡e `wÿb †giæ| myZvivs Pz¤K̂wU‡K weKl©Y Ki‡Z n‡j KzÛjw‡Z Avweó cÖevn NwoiKuvUv †hw`‡K Ny‡i †mw`K eivei Pj‡e| 

Avevi Pz¤̂‡Ki `wÿb †giæwU‡K KzÛjx †_‡K ~̀‡i mwi‡q †bIqvi †Póv Ki‡j KzÛjxwU Pz¤̂KwU‡K AvKl©b Ki‡e| myZivs 

cÖev‡ni w`K Ggb n‡e †hb Pz¤̂‡Ki wbKUeZ©x KzÛjx Z‡j DËi †giæi Avwef©ve nq| †mwU GKgvÎ m¤¢e hw` KzÛjxwU‡Z 

Avweó Zwor cÖev‡ni AwfgyL Nwoi KuvUv †hw`‡K Ny‡i Zvi wecixZ w`‡K nq| Gfv‡e Avgiv Avweó Zwo”PvjK kw³ I Zwor 

cÖev‡ni w`K wbY©q Ki‡Z cvwi|    

 

‡j‡Äi m~Î Ges kw³i wbZ¨Zv: ZvwoZ‡PŠ¤̂K Av‡e‡ki d‡j Avgiv †`L‡Z cvB †h, †Kvb e× KzÛjx‡Z Zwo”PvjK kw³i 

Drm QvovB Zwor cÖevn Drcbœ n‡”Q| AvcvZ „̀wó‡Z GwU kw³i wbZ¨Zv m~‡Îi e¨wZµg e‡j g‡b nq| wKš‘ cÖK…Zc‡ÿ 

ZvwoZ‡PŠ¤̂K Av‡e‡k kw³i wbZ¨Zv m~Î we‡ivax †Kvb NUbv N‡U bv| †j‡Äi m~Î †_‡KB Avgiv Zv cÖgvb Ki‡Z cvwi| 

†j‡Äi m~Î †_‡K Avgiv Rvwb, †Kvb KzÛjx‡Z Avweó Zwo”PvjK kw³ Gi m„wói KviY‡KB evav †`q| †Kvb KzÛjx I Pz¤̂‡Ki 

ga¨eZ©x Av‡cwÿK MwZi Rb¨ KzÛjx‡Z Avweó ZworcÖev‡ni D™¢e nq hv H Av‡cwÿK MwZ‡K evav †`q| myZivs H MwZ 

eRvq ivLvi Rb¨ me©̀ v wKQy hwš¿K kw³ e¨q Ki‡Z nq| GB hvwš¿K kw³B Zwor kw³‡Z iƒcvšÍwiZ n‡q KzÛjx‡Z Zwor 

cÖev‡ni m„wó K‡i| myZivs ZworcÖev‡ni †PŠ¤̂K wµqv kw³i wbZ¨Zv m~Î †g‡b P‡j| 

 

¯K̂xq Av‡ek ev ¯v̂‡ek: GKwU gvÎ eZ©bx‡Z ZworcÖev‡ni cwieZ©‡bi d‡j A_ev †Kvb †PŠ¤̂K †ÿ‡Î eZ©bxi MwZi d‡j 

eZ©bxi mv‡_ mswkøó †PŠ¤̂K d¬v‡·i cwieZ©b N‡U| GB cwieZ©‡bi d‡j †h Zwor †PŠ¤̂K Av‡ek N‡U Zv‡K ¯K̂xq Av‡ek 

e‡j|  

 

¯K̂xq Av‡ek ¸bv¼: g‡b Kwi, †Kvb KzÛjx‡Z I cÖevngvÎvi Rb¨ AwZµvšÍ †PŠ¤̂K d¬v·   Zvn‡j, 

I  ev, (1)  ...  ...  ...  LI  GLv‡b, L mgvbycvwZK aªæeK| GB aªæe msL¨v‡K ¯K̂xq Av‡ek ¸bv¼ e‡j| 

hw` I = 1 GKK nq Z‡e, L n‡e|           

1g msÁv: ‡Kvb KzÛjx‡Z GKK Zwor cÖevwnZ n‡j KzÛjx‡Z mshy³ †gvU †PŠ¤̂K d¬v·‡K H KzÛjxi ¯K̂xq Av‡ek 

¸bv¼ e‡j|  

Avevi Avgiv Rvwb,  

    

dt
dE 

  

 ]  LI[                    
dt

)LI(dE , qewm‡ev      

dt
dILE     hw` 1

dt
dI

  nq, Z‡e LE   n‡e|  
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2q msÁv: ‡Kvb KzÛjx‡Z GKK nv‡i ZworcÖevn cwiewZ©Z n‡j KzÛjx‡Z ‡h Avweó Zwo”PvjK kw³i D™¢e nq 

Zv‡K H KzÛjxi ¯K̂xq Av‡ek ¸bv¼ e‡j| 

 

¯K̂xq Av‡ek ¸bv‡¼i GKK: ¯K̂xq Av‡ek ¸bv‡¼i GKK †nbwi| †nbwi‡K H Øviv cÖKvk Kiv nq|  

 

‡nbwi Gi msÁv: ‡Kvb KzÛjx‡Z ZworcÖevn cÖwZ †m‡K‡Û GK A¨w¤úqvi nv‡i cwiewZ©Z n‡j hw` hw` H KzÛjx‡Z GK 

†fvë Zwo”PvjK kw³ Avweó nq Zvn‡j H KzÛjxi ¯K̂xq Av‡ek ¸bv¼‡K GK †nbwi e‡j|  

 

cvi¯úwiK Av‡ek: ‡Kvb GKwU KzÛjx‡Z Zwor cÖevn cwieZ©b Ki‡j wbKUeZ©x Ab¨ GKwU KzÛjx‡Z †h ZvwoZ‡PŠ¤̂K 

Av‡ek m„wó nq Zv‡K cvi¯úwiK Av‡ek e‡j|  

 

cvi¯úwiK Av‡ek ¸bv¼: ‡Kvb gyL¨ KzÛjx‡Z I Zwor cÖev‡ni d‡j Rb¨ †MŠY KzÛjx‡Z  

mshy³ d¬v· hw`  nq, Zvn‡j, 

    I   

MI , ev  GLv‡b, M GKwU mgvbycvwZK aªæeK| GB aªæe msL¨v‡K cvi¯úwiK                                   

Av‡ek ¸bv¼ e‡j| hw` I = 1 GKK nq Z‡e, M n‡e|  

1g msÁv: ‡Kvb gyL¨ KzÛjx‡Z GKK Zwor cÖev‡ni d‡j ‡MŠY KzÛjx‡Z mshy³ d¬v·‡K H KzÛjxØ‡qi cvi¯úwiK 

Av‡ek ¸bv¼ e‡j|  

Avevi Avgiv Rvwb,  

    

dt
dE 

  

 ]  MI[                    
dt

)MI(dE , qewm‡ev      

dt
dIME      

GLv‡b, 

dt
dI

 H wbw ©̀ó gyn~‡Z© P KzÛjxi cÖev‡ni cwieZ©‡bi nvi| we‡qvM wPý w`‡q Avweó Zwo”PvjK kw³i 

cÖwZ‡ivax cÖK…wZ eySv‡bv n‡q‡Q| hLb 1
dt
dI

  nq, ZLb ME   n‡e|  

2q msÁv: ‡Kvb gyL¨ KzÛjx‡Z ZworcÖevn GKK nv‡i cwiewZ©Z n‡j †MŠY KzÛjx‡Z †h Avweó Zwo”PvjK kw³i 

D™¢e nq Zv‡K H KzÛjxØ‡qi cvi¯úwiK Av‡ek ¸bv¼ e‡j| 

 

UªvÝdg©v‡ii MVb I Kvh© cÖYvjx:  

UªvÝdg©vi: †h h‡š¿i mvnv‡h¨ w`K cwieZ©x D”P wefe‡K wbæ wef‡e ev wbæ wefe‡K D”P wef‡e iƒcvšÍwiZ Kiv hvq Zv‡K 

UªvÝdg©vi ev iƒcvšÍiK e‡j| ZvwoZ‡PŠ¤̂K Av‡e‡ki Dci wfwË K‡i GB hš¿ ˆZix Kiv nq| UªvÝdg©vi mvaviYZ `yB 

cÖKv‡ii nq| h_v1| Av‡ivnx ev †÷c Avc UªvÝdg©vi 2| Ae‡ivnx ev †÷c WvDb UªvÝdg©vi| 

 ‡h UªvÝdg©vi Aí wef‡ei AwaK Zwor cÖevn‡K AwaK wef‡ei Aí Zwor 

cÖev‡n iƒcvšÍwiZ K‡i Zv‡K Av‡ivnx ev †÷c Avc UªvÝdg©vi e‡j| Avi ‡h  

UªvÝdg©vi AwaK wef‡ei Aí Zwor cÖevn‡K Aí wef‡ei AwaK Zwor cÖev‡n  

iƒcvšÍwiZ K‡i Zv‡K Ae‡ivnx ev †÷c WvDb UªvÝdg©vi e‡j|  

 

MVb: GKwU KuvPv †jvnvi AvqZKvi g¾vi Dci ỳB wecixZ evû‡Z AšÍixZ Zvi  

†cuwP‡q UªvÝdg©vi ˆZix Kiv nq| g¾vi †h evûi KzÛjx‡Z cwieZ©x cÖevn ev wefe cÖ‡qvM Kiv nq Zv‡K gyL¨ KzÛjx e‡j 

Avi †h evûi KzÛjx‡Z cwieZ©x cÖevn ev wefe Avweó nq Zv‡K †MŠY KzÛjx e‡j|  

 Av‡ivnx UªvÝdg©v‡ii gyL¨ KzÛjxi †P‡q †MŠY KzÛjx‡Z cvK msL¨v †ekx _v‡K| Avi Ae‡ivnx UªvÝdg©v‡ii gyL¨ 

KzÛjxi †P‡q †MŠY KzÛjx‡Z cvK msL¨v Kg _v‡K| 
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 aiv hvK, gyL¨ KzÛjx‡Z PE  cwieZ©x wefe cÖ‡qvM Kivq GB KzÛjx‡Z IP cÖevn cvIqv †Mj| GB cÖevn g¾v‡K 

Pz¤̂wKZ K‡i †PŠ¤̂K †ÿÎ †iLv Drcbœ K‡i hv gyL¨ KzÛjx‡Z GKwU Avweó Zwo”PvjK kw³ Drcbœ K‡i| gyL¨ KzÛjxi cvK 

msL¨v NP Ges †PŠ¤̂K d¬v·   n‡j, (1) ...  ...  ... 
dt
dNE PP


  GLv‡b 

dt
d = gyL¨ KzÛjx‡Z cÖwZ cv‡Ki †PŠ¤̂K d¬v‡·i 

cwieZ©‡bi nvi|  

 ‡PŠ¤̂K d¬v‡·i hw` †Kvb ÿiY bv& nq Zvn‡j †MŠY KzÛjxi cÖwZ cv‡KI GKB d¬v· mshy³ n‡e d‡j †MŠY 

KzÛjx‡ZI Zwo”PvjK kw³ Avweó n‡e| †MŠY KzÛjxi cvK msL¨v NS n‡j Zwo”PvjK kw³ (2) ...  ...  ... 
dt
dNE SS


    

(1) bs I (2) mgxKiY n‡Z cvB, (3) ...  ...  ... 
N
N

E
E

S

P

S

P  A_©vr KzÛjxØ‡qi Zwo”PvjK kw³ G‡`i cvK msL¨vi mgvbycvwZK|  

GLb kw³i wbZ¨Zv m~Îvbymv‡i UªvÝdg©v‡ii Dfq KzÛjxi ÿgZv mgvb n‡e A_©vr gyL¨ KzÛjx‡Z cÖwZ †m‡K‡Û e¨wqZ 

kw³ †MŠY KzÛjx‡Z cÖwZ †m‡K‡Û Drcbœ kw³i mgvb n‡e| †MŠY KzÛjx‡Z Is cÖevn cvIqv †M‡j,  

     SSPP IEIE    

  (4)  ...  ...  ...  
I
I

E
E   ,

P

S

S

P ev   

GLb (3) bs I (4) mgxKiY n‡Z cvB,  

                      
I
I

N
N

E
E   

P

S

S

P

S

P   

e¨envi: UªvÝdg©vi KL‡bv wW. wm. jvB‡b e¨envi Kiv hvq bv, †Kej gvÎ G. wm. jvB‡b e¨eüZ nq| Zworkw³ mieivn I 

e›Ub e¨e ’̄vq UªvÝdg©vi eûj cwigv‡b e¨eüZ nq| G Qvov †eZvi †cÖiK I MÖvnK h‡š¿, †Uwjwfk‡b, †UwjMÖvd, †Uwj‡dvb 

BZ¨vw`‡Z UªvÝdg©vi e¨envi Kiv nq|   
 

w`KcwieZ©x Zwo”PvjK kw³i c~Y©P‡µi Mogvb: †Kvb mgq e¨veav‡bi Zwo”PvjK kw³i mKj gv‡bi Mo‡K H mgq 

e¨eav‡bi Mo Zwo”PvjK kw³ e‡j| Avgiv Rvwb, ÿz ª̀vwZÿz ª̀ mgq e¨eav‡bi Zwo”PvjK kw³ I mgq e¨eav‡bi ¸bd‡ji 

mgwó wb‡q Zv‡K †gvU mgq e¨eavb w`‡q fvM Ki‡j H mgq e¨eav‡bi Mo Zwo”PvjK kw³ cvIqv hvq| ch©vqKvj T n‡j 

GKwU c~Y© P‡µi Rb¨ Mo Zwo”PvjK kw³ n‡e,  
T

0

Edt
T
1E     

Avgiv Rvwb, w`KcwieZ©x Zwo”PvjK kw³, tsinEE 0     
GLv‡b, 0E = Zwo”PvjK kw³i kxl©gvb I  = †KŠwbK K¤úv¼  

 
T

0
0 dt tsinE

T
1E   

 
T

0

0 dt tsin
T
EE   

   tcos
T

EE T
0

0 


   

  0cosTcos
T

EE 0 


   

  



 


 2T  ,  

T
2       0cos2cos

T
EE 0

ev   

  11
T

EE 0 


   

 0E   myZivs c~Y© P‡µi Rb¨ Zwo”PvjK kw³i Mo gvb =k~b¨| 
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w`KcwieZ©x Zwor cÖev‡ni c~Y©P‡µi Mogvb: †Kvb mgq e¨veav‡bi Zwor cÖev‡ni mKj gv‡bi Mo‡K H mgq e¨eav‡bi Mo 

Zwor cÖevn e‡j| Avgiv Rvwb, ÿz ª̀vwZÿz ª̀ mgq e¨eav‡bi Zwor cÖevn I mgq e¨eav‡bi ¸bd‡ji mgwó wb‡q Zv‡K †gvU 

mgq e¨eavb w`‡q fvM Ki‡j H mgq e¨eav‡bi Mo Zwor cÖevn cvIqv hvq| ch©vqKvj T n‡j GKwU c~Y© P‡µi Rb¨ Mo 

Zwor cÖevn n‡e,  
T

0

Idt
T
1I     

Avgiv Rvwb, w`KcwieZ©x Zwor cÖevn, tsinII 0     
GLv‡b, 0I = Zwor cÖev‡ni kxl©gvb I  = †KŠwbK K¤úv¼  

  
T

0
0 dt tsinI

T
1I   

 
T

0

0 dt tsin
T
II   

   tcos
T

II T
0

0 


   

  0cosTcos
T

II 0 


   

  



 





 2T  ,  

T
2       0cos2cos

T
II 0

ev   

  11
T

II 0 


   

 0I   myZivs c~Y© P‡µi Rb¨ Zwor cÖev‡ni Mo gvb =k~b¨| 

 

w`KcwieZ©x Zwo”PvjK kw³i Aa©P‡µi Mogvb: †Kvb mgq e¨veav‡bi Zwo”PvjK kw³i mKj gv‡bi Mo‡K H mgq 

e¨eav‡bi Mo Zwo”PvjK kw³ e‡j| Avgiv Rvwb, ÿz ª̀vwZÿz ª̀ mgq e¨eav‡bi Zwo”PvjK kw³ I mgq e¨eav‡bi ¸bd‡ji 

mgwó wb‡q Zv‡K †gvU mgq e¨eavb w`‡q fvM Ki‡j H mgq e¨eav‡bi Mo Zwo”PvjK kw³ cvIqv hvq| ch©vqKvj T n‡j 

GKwU Aa©P‡µi Rb¨ Mo Zwo”PvjK kw³ n‡e,  
2

T

0

Edt1E
2

T
    

Avgiv Rvwb, w`KcwieZ©x Zwo”PvjK kw³, tsinEE 0     
GLv‡b, 0E = Zwo”PvjK kw³i kxl©gvb I  = †KŠwbK K¤úv¼  

 
2

T

0
0 dt tsinE

T
2E   

 
2

T

0

0 dt tsin
T
E2E   

   tcos
T

E2E 2
T
0

0 


   

 0cos
2
Tcos

T
E2E 0





 




   

  



 










2
T  , 2T ,  

T
2       0coscos

2
E2E 0

evev   

  11EE 0 


   

Want more Updates:  https://www.facebook.com/tanbir.ebooks

  facebook /gmail/skype: -tanbir.cox             Web: http://tanbircox.blogspot.com



6| Zwor ‡PŠ¤K̂ Av‡ek I w`KcwieZ©x cÖevn  (Electromagnetic Induction and Alternating Current) 

  

6


 0E2E   

0E637.0E    

myZivs Aa©P‡µi Rb¨ Zwo”PvjK kw³i Mo gvb Zwo”PvjK kw³i kxl© gv‡bi 0.637 ¸b ev 63.7% 
w`KcwieZ©x Zwor cÖev‡ni Aa©P‡µi Mogvb: †Kvb mgq e¨veav‡bi Zwor cÖev‡ni mKj gv‡bi Mo‡K H mgq e¨eav‡bi Mo 

Zwor cÖevn e‡j| Avgiv Rvwb, ÿz ª̀vwZÿz ª̀ mgq e¨eav‡bi Zwor cÖevn I mgq e¨eav‡bi ¸bd‡ji mgwó wb‡q Zv‡K †gvU 

mgq e¨eavb w`‡q fvM Ki‡j H mgq e¨eav‡bi Mo Zwor cÖevn cvIqv hvq| ch©vqKvj T n‡j GKwU Aa©P‡µi Rb¨ Mo 

Zwor cÖevn n‡e,  
2

T

02
T

Idt1I     

Avgiv Rvwb, w`KcwieZ©x Zwo”PvjK kw³, tsinII 0     
GLv‡b, 0I = ZworcÖev‡ni kxl©gvb I  = †KŠwbK K¤úv¼  

 
2

T

0
0 dt tsinI

T
2I   

 
2

T

0

0 dt tsin
T
I2I   

   tcos
T
I2I 2

T
0

0 


   

 0cos
2
Tcos

T
I2I 0





 




   

  



 










2
T  , 2T ,  

T
2       0coscos

2
I2I 0

evev   

  11II 0 


   


 0I2I   

0I637.0I    

myZivs Aa©P‡µi Rb¨ ZworcÖev‡ni Mo gvb ZworcÖev‡ni kxl© gv‡bi 0.637 ¸b ev 63.7% 
 

w`KcwieZ©x Zwo”PvjK kw³i Mo eM© gvb: †Kvb mgq e¨veav‡bi Zwo”PvjK kw³i mKj gv‡bi e‡M©i Mo‡K H mgq 

e¨eav‡bi Mo Zwo”PvjK kw³i Mo eM© gvb e‡j| Avgiv Rvwb, ÿz ª̀vwZÿz ª̀ mgq e¨eav‡bi Zwo”PvjK kw³i e‡M©i gvb  I 

mgq e¨eav‡bi ¸bd‡ji mgwó wb‡q Zv‡K †gvU mgq e¨eavb w`‡q fvM Ki‡j H mgq e¨eav‡bi Zwo”PvjK kw³i Mo 

eM©gvb cvIqv hvq| ch©vqKvj T n‡j GKwU c~Y© P‡µi Rb¨ Zwo”PvjK 

kw³i Mo eM© gvb n‡e,  
T

0

22 dtE
T
1E     

Avgiv Rvwb, w`KcwieZ©x Zwo”PvjK kw³, tsinEE 0     
GLv‡b, 0E = Zwo”PvjK kw³i kxl©gvb I  = †KŠwbK K¤úv¼  

 
T

0

22
0

2 dt tsinE
T
1E   

 
T

0

2
2
02 dt tsin

T
EE   
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 






 


T

0

22
02 dt 

2
tsin2

T
EE   

  
T

0

2
02 dt t2cos1
T2

EE   









 
T

0

T

0

2
02 tdt2cosdt
T2

EE   

   






 


 T

0
T
0

2
02 t2sin

2
1t

T2
EE   

 






 


 0sinT2sin

2
1T

T2
EE

2
02

  

    4T2   
T
2                     0sin4sin

2
1T

T2
EE

2
02





 










 


    

 






 


 00

2
1T

T2
EE

2
02

  

 0T
T2

EE
2
02    

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

EE
2
02    

Zwo”PvjK kw³i e‡M©i Mo gv‡bi eM©g~j‡K Zwo”PvjK kw³i Mo e‡M©i eM©g~j  rmsE  ev Kvh©Ki †fv‡ëR e‡j|  

myZivs, 0
0

2
02

rms E707.0
2

E  
2

EEE   myZivs c~Y©P‡µ w`K cwieZ©x Zwo”PvjK kw³i Mo e‡M©i eM©g~j 

gvb 


2

1
kxl©gvb| A_©vr c~Y©P‡µ Zwo”PvjK kw³i Mo e‡M©i eM©g~j gvb Gi kxl© gv‡bi 0.707 ¸Y ev 70.7%   

 

w`KcwieZ©x Zwor cÖev‡ni Mo eM© gvb: †Kvb mgq e¨veav‡bi Zwor cÖev‡ni mKj gv‡bi e‡M©i Mo‡K H mgq e¨eav‡bi 

Mo Zwor cÖev‡ni Mo eM© gvb e‡j| Avgiv Rvwb, ÿz ª̀vwZÿz ª̀ mgq e¨eav‡bi Zwor cÖev‡ni e‡M©i gvb  I mgq e¨eav‡bi 

¸bd‡ji mgwó wb‡q Zv‡K †gvU mgq e¨eavb w`‡q fvM Ki‡j H mgq e¨eav‡bi Zwor cÖev‡ni Mo eM©gvb cvIqv hvq| 

ch©vqKvj T n‡j GKwU c~Y© P‡µi Rb¨  

Zwor cÖev‡ni Mo eM© gvb n‡e,  
T

0

22 dtI
T
1I     

Avgiv Rvwb, w`KcwieZ©x Zwor cÖevn, tsinII 0     
GLv‡b, 0I = Zwor cÖev‡ni kxl©gvb I  = †KŠwbK K¤úv¼  

 
T

0

22
0

2 dt tsinI
T
1I   

 
T

0

2
2
02 dt tsin

T
II   

 






 


T

0

22
02 dt 

2
tsin2

T
II   

  
T

0

2
02 dt t2cos1
T2

II   
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







 
T

0

T

0

2
02 tdt2cosdt
T2

II   

   






 


 T

0
T
0

2
02 t2sin

2
1t

T2
II   

 






 


 0sinT2sin

2
1T

T2
II

2
02

  

    4T2   
T
2                     0sin4sin

2
1T

T2
II

2
02





 










 


    

 






 


 00

2
1T

T2
II

2
02

  

 0T
T2

II
2
02    

(1)  ...  ...  ...  
2
II

2
02    

Zwor cÖev‡ni e‡M©i Mo gv‡bi eM©g~j‡K Zwor cÖev‡ni Mo e‡M©i eM©g~j  rmsI  ev Kvh©Ki Zwor cÖevn e‡j|  

myZivs, 0
0

2
02

rms I707.0
2

I  
2
III   myZivs c~Y©P‡µ w`K cwieZ©x Zwor cÖev‡ni Mo e‡M©i eM©g~j gvb 


2

1
kxl©gvb| A_©vr c~Y©P‡µ Zwor cÖev‡ni Mo e‡M©i eM©g~j gvb Gi kxl© gv‡bi 0.707 ¸Y ev 70.7%   

 

‡gvUi: †h ˆe`¨ywZK hš¿ we`¨yr kw³‡K hvwš¿K kw³‡Z iƒcvšÍi K‡i Zv‡K †gvUi e‡j? 

‡Rbv‡iUi ev WvBbv‡gv: †h ˆe`¨ywZK hš¿ hvwš¿K kw³‡K we`¨yr kw³‡Z iƒcvšÍi K‡i Zv‡K ‡Rbv‡iUi ev WvBbv‡gv e‡j? 

BwÄb: †h hš¿ Zvc kw³‡K hvwš¿K kw³‡Z iƒcvšÍi K‡i Zv‡K BwÄb e‡j?  
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     wØZxq c‡Îi As‡Ki mgvavb  

                    2nd  Paper Math Solution 
              6| Zwor †PŠ¤K̂ Av‡ek I w`K cwieZx© cÖevn  

    (Electromagnetic Induction & Alternating Current) 
 

  

1| GKwU KyÛwj‡Z 1.015s mg‡q Zwor cÖevn 0.1A †_‡K 

0.5A †Z cwiewZ©Z nIqvi `iæb H KzÛjx‡Z 10V Zwo”PvjK 

ej Avweó nq| KzÛjxwUi ¯̂Kxq Av‡ekvsK wbY©q Ki|  

Avgiv Rvwb, 

dt
diLE   

1.015
0.4L01   

Henry  
4.0
015.110L 

  

(Ans.)Henry   375.25L 
 

 

2| GKwU UªvÝdigv‡ii gyL¨ KzÛjxi cvK msL¨v 50, †fv‡ëR 

200V| Gi †MŠb KzÛjxi cvK msL¨v 100 n‡j †fv‡ëR KZ? 

Avgiv Rvwb, 

sN
pN

sE
pE
  

pN
sNpE

sE   

50
100200

sE


  

(Ans.)    V 400sE       

 

3| GKwU KzÛjxi cvK msL¨v 100| G‡K GKwU Pz¤‡̂Ki wbKU 

n‡Z 0.04s G miv‡j cÖwZwU cv‡Ki ‡PŠ¤̂K d¬v· 30×10-5
 Wb 

n‡Z 2×10-5
 Wb G cwiYZ nq| KyÛjxwU‡Z Avweó Zwo”PvjK 

kw³ wbY©q Ki|  

Avgiv Rvwb, 

dt
Bdφ

NE   

V
0.04

1028100
E

5
  

 E = 0.7 V   (Ans.) 
 

4| GKwU UªvÝdigv‡ii gyL¨ KzÛjxi †fv‡ëR 10V Ges Zwor 

cÖevn 4A| †MŠb KzÛjxi †fv‡ëR 20V n‡j, G‡Z cÖevn KZ 

n‡e? 

Avgiv Rvwb, 

S

P

P

S

I
I

E
E

  

SI
4

10
20   

A  
20

410IS
  

(Ans.)2A  IS   

 

5| GKwU Av‡ek‡Ki ¯̂Kxq Av‡ek ¸bv¼ 10 henry| Gi g‡a¨ w`‡q 

6×10-2 †m‡K‡Û Zwor cÖevngvÎv 10A †_‡K 7A-G ‡b‡g Avm‡j Avweó 

Zwo”PvjK kw³i gvb KZ?  

Avgiv Rvwb, 

dt
di

LE   

2-106
3

10E


  

(Ans.)  500VE 
 

 

 

6| GKwU w`K cwieZ©x cÖev‡ni mgxKiY I=30sin 628t n‡j Zwor 

cÖev‡ni (i) kxl©gvb (ii) K¤úv¼ (iii) g~j Mo e‡M©i gvb wbb©q Ki|   

GLv‡b, 

cÖ̀ Ë mgxKiY    I=30sin 628t 
Av`k© mgxKiY  I = I0  sin t  
mgxKiYØq‡K Zzjbv K‡i cvB,  

(i)       I0 = 30 A  
Ges(ii)

628f2  




2
628f 

14.32
628f


 

 Hz100f  
(iii) Irms= 0.707 I0 

  Amp 03707.0I rms  
Irms= 21.21A
(i) cÖev‡ni kxl©gvb I0=30A (ii) cÖev‡ni K¤úv¼ 100 Hz  
(iii) cÖev‡ni g~j Mo e‡M©i gvb Irms= 21. 21A 
 

 

7| GKwU G.wm. Dr‡mi we Í̄vi 160V Ges K¤úv¼ 60Hz| Gi Dr‡mi 

mv‡_ 20 ‡iva hy³ Kiv n‡j Kvh©Ki †fv‡ëR, Kvh©Ki cÖevngvÎv Ges 

DËvc RwbZ kw³ ÿq wbY©q Ki|  

Avgiv Rvwb,  

0rms
707.0E   

V160707.0E   
rms

  

V12.113E   
rms

  

Avevi, .Amp
20

12.113
R

I rms
rms

E
  

.Amp  656.5I rms   

DËvc RwbZ kw³ ÿq 

rmsrms
IE      

                          J656.512.113    
                          J8.639      

GLv‡b, 

Zwo”PvjK ej, E =10V 
di = (0.5 - 0.1)A = 0.4A 
dt = 1.015 s 
¯̂Kxq Av‡ekvsK, L=? 
 

GLv‡b, 

gyL¨ KzÛjxi cvK msL¨v, Np = 50 
†MŠb KzÛjxi cvK msL¨v,Ns=100 
gyL¨ KzÛjxi †fv‡ëR, Ep = 200V 
†MŠb KzÛjxi †fv‡ëR, Es = ?  
 

GLv‡b, 

cvK msL¨v, N =100 cvK 
dt =0.04s 
dB×10-5-2×10-5)Wb 
    = 28×10-5 Wb 
E =? 
 

GLv‡b, 

gyL¨ KzÛjxi cÖevn, IP = 4A 
gyL¨ KzÛjxi †fv‡ëR, Ep = 10V 
†MŠb KzÛjxi †fv‡ëR, Es = 20V 
†MŠb KzÛjxi cÖevn, Is = ? 
 

GLv‡b, 

di = (10A  7A) = 3A 
dt = 6×10-2 s 
¯̂Kxq Av‡ek ¸bv¼, 

            L = 10 henry 

Zwor-PvjK ej, E =? 
 

GLv‡b, 

Dr‡mi we Í̄vi, V1600   
‡iva, R=20  

Kvh©Ki †fv‡ëR, ?E
rms

    

Kvh©Ki cÖevngvÎv ?Irms   

DËvc RwbZ kw³ ÿq=? 
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8|  100 cvK wewkó GKwU KzÛwj‡Z 4A Zwor cÖevn Pj‡j 

0.02Wb ‡PŠ¤̂K d¬v· Drcbœ nq| KyÛjxi ¯̂Kxq Av‡ek ¸bv¼ 

wbY©q Ki|  

Avgiv Rvwb, 

IL  

I
L 
  

H
4

02.0100L 
  

.)Ans(H5.0L    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9| ‡Kvb gyL¨ KzÛjx‡Z 0.05sec G Zwor cÖevngvÎv 6A n‡Z 1A †Z 

Avb‡j ‡MŠb KzÛjx‡Z 5V Zwo”PvjK ej Avweó nq| KzÛjxØ‡qi 

cvi¯úwiK Av‡ek¸bv¼ KZ? 

Avgiv Rvwb, 

dt
diME   

0.05
5M5   

Henry  
5

05.05M 
  

(Ans.)Henry   05.0M   

 

GLv‡b, 

Zwor cÖevn I = 4A  
cvK msL¨v, N =100 cvK 

Wb02.0 N  
Wb02.0100  

¯̂Kxq Av‡ek ¸bv¼ L =? 

GLv‡b, 

Zwo”PvjK ej, E =5V 
di = (6 - 1)A = 5A 
dt = 0.05 s 
cvi¯úwiK Av‡ek¸bv¼, M=? 
 

Want more Updates:  https://www.facebook.com/tanbir.ebooks

  facebook /gmail/skype: -tanbir.cox             Web: http://tanbircox.blogspot.com



   

 

  

 
  

 

 

 

 

 

Zwor Pz¤̂Kxq Zi½ t Zwor †ÿÎ I †PŠ¤̂K †ÿ‡Îi ci¯úi j¤̂ mgev‡qi  

d‡j †h Zi‡½i m„wó nq Zv‡K Zwor Pz¤̂Kxq Zi½ e‡j| Zwor †ÿÎ I  

†PŠ¤̂K †ÿ‡Îi ch©vq µwgK n«vm e„w×i d‡j G Zi½ MwVZ nq| ZvwoZ  

†PŠ¤̂K Zi½ me©̀ vB Zwor I †PŠ¤̂K DfqB Zi‡½i mv‡_ mg‡Kv‡Y _v‡K|  

A_©vr Zwor Pz¤̂Kxq Zi½ nj AbycȪ ’ ev Zxh©K Zi½|  

GB ai‡bi Zi‡½i †ÿ‡Î, )ctxsin(EE 0  Ges )ctxsin(BB 0   

GLv‡b, E0 I B0 h_vµ‡g Zwor I †PŠ¤̂K †ÿ‡Îi m‡e©v”P gvb ev we Í̄Ívi| 

 

Zwor Pz¤̂Kxq wewKi‡Yi ag©: wewfbœ ZvwoZ‡PŠ¤K̂ wewKi‡Yi Drm wewfbœ Ges G‡`i Zi½ ˆ`‡N©̈ i g‡a¨ weivU cv_©K¨ 

_vK‡jI G‡`i ag© ev ‡gŠwjK ˆewk‡ói g‡a¨ wgj i‡q‡Q| Giƒc ˆewkó¨ wb‡¤œ ewY©Z n‡jv|  

 

1) ZwoZ ‡PŠ¤̂̂K wewKiY k~b¨¯’v‡b Av‡jvi ª̀æwZ‡Z (3×108ms-1) Mgb K‡i|  

2) ZwoZ ‡PŠ¤̂K wewKi‡Yi ZxeªZv wecixZ eM©xq wbqg †g‡b P‡j| A_©vr ~̀iZ¡ wØ¸Y evo‡j ZxeªZv GK PZz_©vsk n‡e|  

3) Zwor Pz¤̂Kxq wewKi‡Yi mKj Zi½ ‰`‡N©¨i Rb¨ c  mgxKiY cÖ‡hvR¨ n‡e| GLv‡b c  Zi‡½i ª̀æwZ,   K¤úv¼ 

Ges Zi½ ˆ`N©̈ |  

4) ¯v̂fvweK Av‡jvi b¨vq Zwor Pz¤̂Kxq Zi‡½i cÖwZdjb, cÖwZmiY, e¨wZPvi, AceZ©b I †cvjvivqb N‡U|  

5) ZwoZ ‡PŠ¤̂K mÂvj‡bi Rb¨ †Kvb gva¨‡gi cÖ‡qvRb nq bv| G Zi½ k~b¨ gva¨‡g mÂvwjZ n‡Z cv‡i|  

6) ZwoZ ‡PŠ¤K̂ Zi½ AbycȪ ’ ev Avo Zi½| 

 

ZvwoZ‡PŠ¤̂K eY©vjx t ZvwoZ‡PŠ¤K̂ wewKi‡Y AšÍ©©f~³ i‡q‡Q „̀k¨gvb Av‡jv, Ae‡jvwnZ wewKiY, †eZvi Zi½, AwZ‡e¸wY 

wewKiY, G·‡i I Mvgv iwk¥| Gme wewKiY †h eY©vjxi m„wó K‡i Zv‡K Zv‡K ZvwoZ‡PŠ¤̂K eY©vjx e‡j| ZvwoZ‡PŠ¤̂K 

eY©vjxi wewfbœ Ask nj 1| Mvgv iwk¥ 2| G· iwk¥ 3| AwZ‡e¸wY iwk¥ 4| „̀k¨gvb eY©vjx 5| Ae‡jvwnZ iwk¥ 6| n«̄  ̂Zi½ 

I 7| †eZvi Zi½            

 

Av‡jvi KwYKv ZË¡ t 

Av‡jvi cÖK…wZ e¨vL¨v Ki‡Z wM‡q wek¦ weL¨vZ weÁvbx m¨vi AvBR¨vK wbDUb Av‡jvi KwYKv ZË¡ cÖeZ©b K‡ib| ZË¡wU n‡jv- 

Ô†Kvb fv¯î e¯‘ n‡Z AbeiZ Suv‡K Suv‡K AwZ ÿz ª̀ KwYKv wbM©Z nq| G KwYKv¸‡jv IRbnxb Ges Drm n‡Z Pviw`‡K 

mij †iLvq Av‡jvi MwZ‡e‡M avweZ nq| hLb Giv †Pv‡L cÖ‡ek K‡i ZLb „̀wói Abyf~wZ R‡b¥|Õ  

 

mdjZv t G Z‡Ë¡i mvnv‡h¨ wKQy wKQy ag©vejx e¨vL¨v Kiv hvq| †hgb- Av‡jv mij †iLvq P‡j| KviY G Z‡Ë¡ g~j K_v n‡jv 

KwYKv ¸‡jv Av‡jvi MwZ‡e‡M mij‡iLvq avweZ nq| Avevi Av‡jvi cÖwZdjb I cÖwZmiY G Z‡Ë¡i mvnv‡h¨ e¨vL¨v Kiv 

m¤¢̂e| wbDUb e‡jb †h, Av‡jvi KwYKv¸‡jv hLb Ro gva¨‡gi Db¥y³ Z‡ji Kv‡Q hvqZLb Giv AvKl©Y I weKl©Y ej 

Abyfe K‡i| KwYKv¸‡jv gva¨g KZ…K weKwl©Z n‡q cÖwZdj‡bi m„wó K‡i|  

 

mxgve×Zv t G Z‡Ë¡i mvnv‡h¨ Av‡jvi e¨wZPvi, AceZ©b, mgeZ©b, Av‡jvK Zwor wbtmiY BZ¨vw` e¨vL¨v Kiv hvq bv| 

Avevi Avgiv Rvwb Av‡jv †Kvb cÖwZdj‡K AvcwZZ n‡j Gi wKQy Ask cÖwZdwjZ Ges wKQy Ask cÖwZmwiZ nq| wKš‘ G 

ZË¡ Abymv‡i cÖwZdjb m„wói Rb¨ wKQy msL¨K KwYKvi Dci weKl©Y ej Ges GKB Ae¯’vq wKQy msL¨K KwYKvi Dci 

AvKl©Y ej †Kb KvR K‡i Zv e¨vL¨v Kiv hvq bv|   

 

Av‡jvi Zi½ ZË¡ t 

WvP weÁvbx nvB‡Mbm 1678 Lªx÷v‡ã Av‡jvi Zi½ ZË¡ Dc¯’vcb K‡ib| ciewZ©‡Z Bqs †d«‡bj Ges AviI A‡bK weÁvbx 

G ZË¡‡K mycÖwZwôZ K‡ib| G ZË¡ Abymv‡i Av‡jv Zi½vKv‡i B_vi bvgK gva¨‡gi mvnv‡h¨ mÂvwjZ nq| B_vi ev¯ÍÍe †Kvb 

c`v_© bq| Zi½ we¯Ív‡ii Rb¨ †h mg¯ÍÍ a‡g©i cÖ‡qvRb B_vi gva¨‡gi †m mg¯ÍÍ ¸bvejx Av‡Q| nvB‡Mb‡m&i Kíbv Abymv‡i 

AvcvZ „̀wó‡Z hv wKQy k~b¨ g‡b nq cÖK…Zc‡ÿ ZvBB B_vi|  
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mdjZv t G Z‡Ë¡i mvnv‡h¨ Av‡jvi cÖwZdjb, cÖwZmiY, e¨wZPvi, AceZ©b, cÖwZmiv¼ Ges wewfbœ gva¨‡g Av‡jvi MwZ‡eM 

BZ¨vw` m¤ú‡K© mšÍÍvlRbK e¨vL¨v cvIqv hvq| wbDU‡bi KwYKv ZË¡ Abymv‡i Nbgva¨‡g Av‡jvi‡eM A‡cÿvK…Z †ekx wKš‘ 

Zi½ ZË¡ Abymv‡i nvjKv gva¨‡g Av‡jvi †eM Nbgva¨‡gi †P‡q †ekx hv wewfbœ cixÿvi mvnv‡h¨ ev Í̄e m¤§Z e‡j M„nxZ 

nq|   

 

mxgve×Zv t G Z‡Ë¡i mvnv‡h¨ Av‡jvi wewfbœ NUbvewj e¨vL¨v Kiv m¤¢e n‡jI Av‡jvi mij‰iwLK MwZ, mgeZ©b, Av‡jvK 

Zwor wbtmiY BZ¨vw` e¨vL¨v Kiv hvq bv| G Z‡Ë¡i me‡P‡q eo ~̀e©jZv n‡jv- me©Î weivRgvb B_vi we¯§qKi ¸‡bi 

AwaKvix, wKš‘ Bw› ª̀qMÖvn¨ bq| Giƒc GKwU gva¨‡gi Aw¯ÍZ¡ A‡b‡KB ¯x̂Kvi Ki‡Z A¯ŵ¯’ †eva K‡ib|  

Avgiv Rvwb, †Kvb gva¨‡gi w¯’wZ¯’vcK ¸bv¼ E I NbZ¡  n‡j H gva¨g mÂvwjZ Av‡jvi †eM, 




Ev  †h‡nZz Av‡jvi 

MwZ‡eM A‡bK †ekx Ges Av‡jv B_vi gva¨‡g Zi½vKv‡i mÂvwjZ nq| myZivs B_vi gva¨‡g w¯’wZ¯’vcK ¸bv‡¼i gvb 

AwZD”P Ges Nb‡Z¡i gvb AZ¨šÍ Kg| G ỳwU ag© ci¯úi we‡ivax | Kv‡RB B_vi gva¨‡gi Aw¯ÍZ¡ ev¯Í‡e m¤¢e bq| 

ciewZ©‡Z wewfbœ cixÿvi mvnv‡h¨ cÖgvwYZ nq †h- B_vi gva¨‡gi †Kvb Aw¯ÍZ¡ †bB|  

 

Av‡jvi ‡Kvq›Uvg ZË¡ t 

1900 mv‡j g¨v· cø̈ v¼ wewKiY m¤̂Üxq †Kvqv›Uvg ZË¡ Dc¯’vcb K‡ib| wKš‘ cieZ©x‡Z wek¦L¨vZ weÁvbx AvjevU© 

AvBb÷vBb Av‡jvK †Kvqv›Uvi PgKcÖ̀  aviYv cÖeZ©b K‡i G ZË¡‡K Av‡jv‡Ki †ÿ‡Î m¤cÖmvwiZ K‡ib| G ZË¡ Abymv‡i - 

Ô†h †Kvb wewKiY AmsL¨ †Kvqv›Uvi mgwó| GB †Kvqv›Uv¸‡jv‡K e‡j †dvUb| wewKiY wewQbœfv‡e LÛ LÛ 

AvKv‡i wbtmwiZ ev †kvwlZ nq| 

 

mdjZv t ‡h mg¯Í NUbvq c`v_© Ges wewKi‡Yi g‡a¨ cvi¯úwiK wµqv RwoZ †m mg¯Í NUbvi e¨vL¨vq Av‡jvi †Kvqv›Uvg 

ZË¡ Af~Zc~e© mvdj¨ AR©b K‡i| G Z‡Ë¡i mvnv‡h¨ Lye my›`i fv‡e Av‡jvK Zwor wbtmiY, K¤úb wµqv, igb wµqv cÖf„wZ 

e¨vL¨v Kiv hvq| weÁvbx AvBb÷vBb cÖgvb K‡ib fi I PvR©nxb cÖwZwU †dvU‡bi kw³ wbw ©̀ó Ges GKwU †dvU‡bi kw³, 

 hE | †hLv‡b h n‡jv cøv‡¼i aªyeK Ges  , †dvU‡bi K¤úv¼|  

 

e¨v_©Zv t G Z‡Ë¡i mvnv‡h¨ Av‡jvi e¨wZPvi, AceZ©b cÖf„wZ NUbv e¨vL¨v Kiv hvq bv|  

 

wd‡Rvi c×wZ‡Z Av‡jvi †eM wbY©q t 

h‡š¿i eY©bv t GB h‡š¿ S GKwU kw³kvjx Av‡jvK Drm ; L1, L2, I L3 wZbwU DËj †jÝ; P GKwU Kv‡Pi †cøU| W GKwU 

ùvZ Iqvjv PvKv; M GKwU AeZj `c©b Ges T GKwU ~̀iweÿb hš¿| GLv‡b Av‡jvK Drm n‡Z AvMZ Av‡jvK iwk¥¸‡jv L1 

†j‡Ý cÖwZm„Z n‡q wgwjZ nevi c‡_ Abyf~wg‡Ki mv‡_ 45º †Kv‡YAvbZ Kv‡Pi †cøøU P-Gi Dci c‡o| G  
 
                
 
 
 
 
 
 
 

 

iwk¥¸‡jv †cø‡U cÖwZdwjZ nevi ci L2 ‡j‡Ýi cÖ_g gyL¨ †dvKvm O we› ỳ‡Z wgwjZ nq| O n‡Z Acmvix Av‡jvK iwk¥¸‡jv 
L2 †j‡Ý ci¯ú‡ii mgvšÍiv‡j cÖwZm„Z n‡q 4 gvBj c_ AwZµg Kivi ci L3 †j‡Ýi Dci c‡o Ges L3 †jÝ n‡Z iwk¥¸‡jv 

cybivq cÖwZm„Z n‡q AeZj `c©b M Gi Dci GKwU we› ỳ‡Z GKwÎZ nq| L3 †j‡Ýi wØZxq gyL¨ †dvKvm Z‡j AeZj `c©b 
M Ges `c©‡bi eµZvi †K‡› ª̀ L3 †j‡Ýi Av‡jvK †K› ª̀ Aew¯’Z| G Rb¨ L3 n‡Z cÖwZm„Z Awfmvix Av‡jvK iwk¥¸‡jv M G 

cÖwZdwjZ n‡q cybivq GKB c‡_ L3 I L2 †j‡Ýi ga¨w`‡q wM‡q O we› ỳ‡Z wgwjZ nq| 
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3
L2 

‡j‡Ýi †dvKvm Z‡j _v‡K ùvZIqvjv PvKv W| PvKvwU Abyf~wgK A‡ÿi PZzw ©̀‡K Nyi‡Z cv‡i| G‡Z Gi cwiwa eivei 

GKB AvKvi I ˆ`‡N©̈ i mgvb msL¨K ùvZ I duvK Av‡Q| PvKvwU Av‡ Í̄ Av‡¯ÍÍ Nyiv‡Z _vK‡j hLb Zvi †Kvb GKwU duvKw`‡q 

cÖ‡ekKvix Av‡jvK iwk¥ M `c©‡b cÖwZdwjZ n‡q cybivq AciduvK w`‡q †cøU P-Gi Dci c‡o ZLb H Av‡jv‡Ki wKQy 

Ask Kv‡Pi †cø‡Ui ga¨w`‡q ~̀iexÿb h› ª̀ T -G cÖ‡ek K‡i| ~̀iexÿb h‡š¿i †fZi w`‡q †`L‡j Av‡jvK Drm S -Gi 

GKwU D¾¡j cÖwZwe¤̂ „̀wó‡MvPi nq| wKš‘ hLb Av‡jvK iwk¥¸‡jv evav cvq Ges Av‡jvK Drm‡K ~̀iexÿb h‡š¿ Avi †`Lv 

hvq bv| GRb¨ PvKvwU‡K Av‡ Í̄ Av‡¯ÍÍ Nyiv‡Z _vK‡j ~̀iexÿb h‡š¿ Av‡jvK Dr‡mi cÖwZwe¤̂ µ‡g „̀k¨ I A „̀k¨ n‡e Ges 

GKwU Pjgvb Av‡jvK”QUv †`Lv hv‡e| wKš‘ hw` PvKvi AveZ©b †eM µgš̂‡q e„w× Kiv hvq Z‡e N~Y©‡bi †eM GKwU wbw ©̀ó 

gvÎvq †cŠQ‡j PvKvi †Kvb GK duvKw`‡q AwZµgKvix M `c©bgyLx Av‡jvK iwk¥ †divi c‡_ cieZ©©x ùvZ Øviv evavcÖvß 

n‡e| d‡j Av‡jvK iwk¥ ~̀iexÿb h‡š¿ †cuŠQ‡e bv Ges ¯’vqxfv‡e ~̀iexÿb hš¿ AÜKviv”Qbœ _vK‡e| G Ae ’̄vq PvKvi †h 

†Kvb GKwU ùvZ Zvi cieZ©x duvKv ¯’v‡b Avm‡Z †h mgq jv‡M †m mgq Av‡jv O n‡Z M ch©šÍ wM‡q cybivq O -†Z wd‡i 

Av‡m|  

 

wnmve I MYbvt aiv hvK Av‡jvi †eM v ; O I M Gi ga¨eZ©x ~̀iZ¡ = d; O n‡Z M G wM‡q cybivq O -‡Z wd‡i 

Avm‡Z 2d  ~̀iZ¡ AwZµg K‡i Ges GB 2d  ~̀iZ¡ AwZµg Ki‡Z cÖ‡qvRbxq mgq = t 

Zvn‡j, t
v
d2
   AviI aiv hvK, PvKvq †gvU ùvZ ev duv‡Ki msL¨v = m, GKwU ùvZ ev duvKv ¯’vb KZ…K PvKvi 

†K‡› ª̀ Drcbœ †KvY= , cÖwZ †m‡K‡Û PvKvwUi N~Y©b msL¨v = n I PvKvwUi †KŠwbK †eM =  

 PvKvi †K‡› ª̀ †Kvb Drcbœ K‡i 1 †m‡K‡Û  d‡j  †KvY Drcbœ K‡i 


  †m‡K‡Û  

n] 2[                          
n 2

t  







     

ùvZ I cvk¦©eZ©x duv‡Ki Rb¨ PvKvi †K‡› ª̀ Drcbœ †gvU †KvY 2m2
m


          

                        
n 2

    t    



    

                        
m  n   2

    t    



                                                  

                        
m n  2

1    
v
d 2                                                      

 v=4mnd GB mgxKi‡Y m, n I d Gi gvb ewm‡q Av‡jvi †eM wbY©q Kiv hvq|            

 

Av‡jvK el© t GK eQ‡i Av‡jvK iwk¥ †h ~̀iZ¡ AwZµg K‡i Zv‡K Av‡jvK el© e‡j| Av‡jvK el© ~̀i‡Z¡i GKK|  

1 Av‡jvK el© = Av‡jvi †eM × 1 eQ‡ii †m‡KÛ msL¨v|  

                   = 3× 108 ms-1 × (365×24×60×60) s    
                   = 9.4 ×1015 m = 9.4 ×1012 Km   

 

‡mŠi eY©vjx Ges d«bndv‡ii †iLvt 

‡mŠi iwk¥ n‡Z Avgiv †h eY©vjx cvB Zvi bvg †mŠi eY©vjx| G eY©vjx‡Z jvj n‡Z †e¸bx ch©šÍ mvZwU eY©‡KB Awew”Qbœfv‡e 

cvIqv hvq| wKš‘ AwZ kw³kvjx Av‡jvK h‡š¿i mvnv‡h¨ G †mŠi eY©vjx‡K cixÿv Ki‡j G‡Z KZK¸‡jv Kv‡jv `v‡Mi 

Aw¯ÍÍZ¡ jÿ¨ Kiv hvq| weÁvbx Iqvjv÷b (Wallaston) 1802 mv‡j me©cÖ_g G Kv‡jv †iLv¸‡jvi Aw Í̄ÍZ¡ cÖZ¨ÿ K‡ib| 

wKš‘ G Kv‡jv †iLv¸‡jv m¤̂‡Ü 1804 mv‡j cy•Lvbycy•Liƒ‡c M‡elbv K‡i DrcwËi KviYmn cwiPq cÖ̀ vb K‡ib Rvg©vb 

c`v_©we` d«bndvi| G Rb¨ †mŠi eY©vjx‡Z we`¨gvb Kv‡jv †iLv¸‡jv‡K d«bn&dv‡ii †iLv e‡j|  

 

 

 

 

 

Want more Updates:  https://www.facebook.com/tanbir.ebooks

  facebook /gmail/skype: -tanbir.cox             Web: http://tanbircox.blogspot.com
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4
‡iLv¸‡jvi DrcwËi KviYt  

weL¨vZ weÁvbx Kvimc (Kirchhoff) †mŠi eY©vjx‡Z Kv‡jv †iLv ¸‡jvi DrcwËi KviY e¨vL¨v K‡ib| wZwb wewfbœ cixÿv 

n‡Z G wm×v‡šÍ DcbxZ nb †h, AwaK ZvcgvÎvq †Kvb c`v_© †h Av‡jvK iwk¥ wbM©gb K‡i wb¤§ ZvcgvÎvq D³ c`v_© Zv 

†kvlb K‡i|  

  

‡mŠigÛ‡ji †K› ª̀̄ ’j LyeB DËß| GwU mv`v DËß KwVb c`v‡_© MwVZ| Gi bvg Av‡jvK gÛj| Gi ZvcgvÎv K‡qK †KvwU 

wWMÖx †mw›Uª‡MÖU| Av‡jvKgÛ‡ji evB‡ii As‡ki bvg eY©gÛj| G As‡ki ZvcgvÎv A‡cÿvK…Z Kg| Av‡jvKgÛ‡ji 

Af¨šÍÍ‡i c`v‡_©i cigvYy cÖPÛ Zvc Ges Pv‡ci Aax‡b _v‡K Ges me© e‡Y©i mv`v Av‡jvK cÖ̀ vb K‡i| G mv`v Av‡jvK n‡Z 

¯ ̂ ¯ ̂ ag©vbyhvqx we‡kl we‡kl e‡Y©i Av‡jvK †kvlY K‡i| G wewkó †kvl‡Yi d‡j †mŠi eY©vjx‡Z Kv‡jv †iLvi DrcwË 

n‡q‡Q| Z‡e me d«b&ndvi †iLvB eY©gÛ‡ji ev®ú Øviv †kvl‡bi d‡j Drcbœ nq bv| c„w_exi evqygÛ‡ji ev®ú Øviv 

†kvl‡bi d‡jI wKQy wKQy Kv‡jv †iLv Drcbœ nq|  
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     wØZxq c‡Îi As‡Ki mgvavb  

                     2nd  Paper Math Solution 
                7| Zwor Pz¤K̂xq Zi½ (Electromagnetic Wave) 

 

 

 

 

1| cvwb I Kuv‡Pi cÖwZmivsK h_vµ‡g 1.33 I 1.5 n‡j, Kuv‡P 

Av‡jvi †eM KZ? [cvwb‡Z Av‡jvi †eM 2.28×108 m/s] 
Avgiv Rvwb, 

g

w

g

w

/CC
/CC

μ
μ

a

a

a

a   

w

g

g

w

C
C

μ
μ


a

a
 

8
g

102.28
C

1.5
1.33


  

1.5
102.281.33C

8

g


     

(Ans.)  ms102.02C 18
g

  

 

2| evZv‡m †mvwWqvg Av‡jvi Zi½ ˆ`N©̈  5.89×10 -7 m| †h 

Kv‡Pi cÖwZmiv¼ 1.52 Zv‡Z Av‡jvi Zi½ ˆ`N©̈  wbY©q Ki|    

Avgiv Rvwb, 

g

a
ga λ

λμ   

g

-7

λ
105.8952.1 

  

1.52
105.89 -7

g


  

(Ans.)  m 10875.3 7
g

   
 

3| cvwb I wni‡Ki cÖwZmivsK h_vµ‡g 1.33 I 2.4 n‡j, wni‡K 

Av‡jvi †eM KZ? [cvwb‡Z Av‡jvi †eM 2.28×108 m/s] 
Avgiv Rvwb, 

w

d

da

wa
wd C

C
μ
μ

  

8
d

102.28
C

2.4
1.33


  

2.4
102.281.33C

8

d


     

(Ans.)   ms1026.1C 18
d

  

 

 

 

 

 

 

 

 

 

 

4| evqy mv‡c‡ÿ Kv‡Pi cÖwZmivsK 1.5| evqy‡Z GK Av‡jvK ermi 

9.4×1012 km| Kv‡P GK Av‡jvK erm‡ii gvb KZ? 

ermi jvKAv‡ GK PKv‡

ermi jvKAv‡ GK Zevqy‡

ga  

ermi jvKAv‡ GK PKv‡

km109.45.1
12

  

1.5
km109.4 12

 ermi jvKAv‡ GK PKv‡  

(Ans.)  km1027.6 12 ermi jvKAv‡ GK PKv‡  

 

5| Av‡jvi †eM wbY©‡qi Rb¨ wd‡Rvi cixÿvi PvKvi ùvZ msL¨v wQj 

720| PvKvi cÖwZ †m‡K‡Û AveZ©b msL¨v wQj 12.6 Ges PvKv I AeZj 

`c©‡bi ga¨eZ©x ~̀iZ¡ wQj 8.6 ×103m| D³ cixÿvq Av‡jvi †eM KZ 

wQj?                                                    
Avgiv Rvwb, 

     C = 4mnd 
C = 4×720×12.6×8.6 ×103m
C = 3.12 ×108 ms-1 (Ans.) 
 

6| †Kvb †eZvi Zi‡½i E0=10-4 Vm-1 ,  B0 Gi gvb KZ?    

Avgiv Rvwb, 

C
B
E

0

0   

8

4
0

0 103
10

C
EB






 

 

.)Ans(  T1033.3B 13
0

  

 

7| 6630×10-10m Zi½ ˆ`‡N©i ‡dvU‡bi kw³ (MwZ kw³) wbY©q Ki|    [h 
= 6.63×10-34 J-s Ges c = 3×108 ms-1] 
Avgiv Rvwb, 

λ
hc E    

10

834

106630
1031063.6 E 






  

(Ans.)   J 103 E 19     

 

 

 

 

 

 

 

GLv‡b, 

cvwbi cÖwZmivsK, aw = 1.33 
Kuv‡Pi cÖwZmivsK, ag = 1.5 
cvwb‡Z Av‡jvi †eM,Cw=2.28×108 ms-1 
Kuv‡P Av‡jvi †eM, Cg=? 
 

GLv‡b, 

†mvwWqvg Av‡jvi  

  Zi½ ˆ`N©̈ , a5.89×10 -7 m 

Kv‡Pi cÖwZmivsK, ag = 1.52 
Kuv‡P Av‡jvi  

          Zi½ ˆ`N©̈ , g = ? 

 

GLv‡b, 

cvwbi cÖwZmivsK, aw = 1.33 
wni‡K cÖwZmivsK, ad = 2.4 
cvwb‡Z Av‡jvi †eM, 

Cw=2.28×108
 ms-1

 

wni‡K Av‡jvi †eM, Cd= ? 
 

GLv‡b, 

PvKvi ùvZ msL¨v wQj, m = 720 
PvKv I AeZj `c©‡bi  

ga¨eZ©x ~̀iZ¡, d = 8.6 ×103m  

cÖwZ †m‡K‡Û AveZ©b msL¨v, n=12.6 
Av‡jvi †eM, C = ? 
  

GLv‡b, 

cøv¼ aªæe, h = 6.63×10-34 J-s 
Av‡jvi ª̀æwZ, c = 3×108 ms-1 
= 6630×10-10 m  
kw³, E =? 
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Av‡jvi cÖwZdjbt

 

Av‡jv hLb evqy ev Ab¨ †Kvb gva¨‡gi wfZi w`‡q hvIqvi mgq Ab¨ †Kvb ¯^”Q gva¨g Øviv evav cÖvß nq 

ZLb ỳ&B gva¨‡gi we‡f`Zj

 

†_‡K wKQy cwigvb Av‡jv cÖ_g gva¨‡g wd‡i Av‡m| GB wd‡i Avmvi NUbv‡K Av‡jvi 

cÖwZdjb e‡j| 

 

 

`c©Yt

 

‡h gm„b Z‡j Av‡jvi wbqwgZ cÖwZdjb N‡U, Zv‡K `c©Y e‡j| `c©Y mvaviYZ ỳB cÖKvi| h_v 

  

(K) mgZj `c©Y

 

(L) †Mvjxq `c©Y

 

 

(K) mgZj `c©Yt

 

†Kvb

 

mgZj  c„ô hw` gm„Y nq Ges Zv‡Z Av‡jvi wbqwgZ cÖwZdjb

  

N‡U

 

Z‡e Zv†K mgZj `c©Y e‡j| Avgiv cÖwZw`b †Pnviv †`Lvi Rb¨ †h Avqbv e¨envi 

 

Kwi Zv

 

mgZj `c©Y| wP‡Î MM 

 

GKwU mgZj `c©Y|

 

 

(L) †Mvjxq `c©Yt

 

†Kvb ¯”̂Q duvKv †Mvj‡Ki

 

Askwe‡kl hw`

 

gm„b nq e‡es Zv‡Z Av‡jvi wbqwgZ cÖwZdjb N‡U Z‡e

 

Zv‡K 

†Mvjxq `c©Y e‡j| †Mvjxq `c©Y ỳÕcÖKvi (a)AeZj `c©b (b)DËj `c©Y

 

 

(a)AeZj `c©bt 

 

duvcv †Mvj‡Ki wfZ‡ii c„‡ôi wKQy Ask

 

(AeZj c„ô)

 

hw` cÖwZ 

 

djK iƒ‡c wµqvK‡i Z‡e Zv‡K AeZj `c©Y e‡j|

 

wP‡Î MMA 

 

GKwU AeZj `c©Y| 

 



 

 

 

(b)DËj `c©Yt 

 

‡Kvb duvcv †Mvj‡Ki evB‡ii c„‡ôi wKQy Ask hw` cÖwZ djK Zj iƒ‡c wµqv K‡i 

 

Z‡e Zv‡K DËj `c©b e‡j| cv‡k¦©i wP‡Î MMA 
GKwU DËj `c©Y| †Kvb duvcv †Mvj‡Ki wKQy Ask 

 

†Ku‡U wb‡q hw` †fZ‡ii As‡k cvi‡`i cÖ‡jc †`Iqv nq, Z‡e DËj `c©Y ˆZix nq|  

 

 

eµZvi †K› ª̀t `c©YwU †h †Mvj‡Ki Ask

 

Zvi 

 

†K› ª̀‡K 

 

eµZvi  †K› ª̀ e‡j| wP‡Î C

 

`c©bwUi eµZvi †K› ª̀| 

 

 

cÖavb †dvKvmt 

 

cÖavb A‡ÿi mgvšÍivj

 

Av‡jvK iwk¥ †Kvb †Mvjxq `c©‡b

 

AvcwZZ nIqvi ci cÖwZdwjZ iwk¥ †h we› ỳ‡Z wgwjZ nq (AeZj `c©‡b)

 

ev †h we› ỳ‡Z wgwjZ nq e‡j g‡b nq (DËj `c©‡b) Zv‡K H `c©‡bi cÖavb

 

‡dvKvm e‡j| cÖavb †dvKvm‡K F

 

Øviv cÖKvk Kiv nq| Wvb cv‡k¦©i wP‡Î 

 

AeZj I DËj `c©‡bi cÖavb †dvKvm †`Lvb n‡q‡Q|

 

 

†dvKvm Zjt  

 

†Kvb ‡Mvjxq `c©‡Yi cÖavb †dvKv‡mi ga¨ w`‡q cÖavb A‡ÿi Dci Aw¼Z

 

ev KwíZ Zj‡K †dvKvm Zj e‡j| wP‡Î ABCD

 

‡dvKvm Zj|  

 

&

 

‡MŠb †dvKvmt

  

ci¯úi mgvšÍivj

 

iwk¥¸”Q hLb †Kvb †Mvjxq `c©‡bi cÖavb A‡ÿi

 

mv‡_ 

 

Zxh©Kfv‡e `c©‡Y AvcwZZ nq ZLb Zviv †dvKvm Z‡ji †Kvb we› ỳ‡Z 

 

wgwjZ

 

nq (AeZj `c©‡b) A_ev †Kvb we› ỳ n‡Z Acm„Z n‡”Q e‡j g‡b 

 

nq (DËj `c©‡b)|

 

‡dvKvm Z‡ji Dci¯’ H we› ỳ‡K †MŠY †dvKvm e‡j| 

 

&
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2
AbyewÜ †dvKvmt  

‡Mvjxq `c©‡Yi AbyeÜx †dvKvm ej‡Z cÖavb A‡ÿi Dci¯’ Ggb  

ỳwU we› ỳ eySvq hv‡`i †h †Kvb GKwU‡Z e¯‘ ivL‡j h_vµ‡g AciwU‡Z cÖwZwe¤̂ MwVZ 

nq| wP‡Î O we› ỳ‡Z e¯‘ ivL‡j P we› ỳ‡Z cªwZwe¤̂ MwVZ nq| Avevi P we› ỳ‡Z e¯‘  

ivL‡j O we› ỳ‡Z cªwZwe¤̂ MwVZ nq| myZivs O I P we› ỳ AbyeÜx †dvKvm|  

cÖavb †Q`t †giæwe› ỳ I eµZvi †K‡› ª̀i ga¨ w`‡q †Kvb mgZj Kíbv  

Ki‡j, H Zj †h eµ‡iLvq `c©b‡K †Q` K‡i †m eµ †iLv‡K cÖavb  

†Q` e‡j| Wvb cv‡k¦©i wP‡Î MMA 
`c©‡bi cÖavb †Q`|   

   

D‡b¥lt  

†Mvjxq `c©‡bi cÖavb †Q` `c©‡bi eµZvi †K‡› ª̀ ‡h †KvY Drcbœ K‡i Zv‡K `c©‡bi D‡b¥l 

e‡j| cÖavb †Q‡`i cÖvšÍ we› ỳ ỳwU eµZvi †K‡› ª̀i mv‡_ hy³ Ki‡j `c©‡bi D‡b¥l cvIqv  

hvq| wP‡Î  MMC  `c©‡bi D‡b¥l|  Avevi D‡b¥l, 

AC
MMA 





ae¨vmv

Pvc

       

cÖwZwe¤̂t †Kvb we› ỳ †_‡K Av‡jvK iwk¥ †Kvb gva¨‡g AvcwZZ nIqvi ci cÖwZdwjZ ev cÖwZmwiZ nevi ci iwk¥¸‡jv hw` 

wØZxq †Kvb we› ỳ‡Z wgwjZ nq ev wØZxq †Kvb we› ỳ n‡Z AcmvwiZ nq e‡j g‡b nq, Zv n‡j H wØZxq we› ỳ‡K cÖ_g we› ỳi 

cÖwZwe¤̂ e‡j| cÖwZwe¤̂ ỳÕ cÖKv‡ii n‡q _v‡K t h_v  

(K) ev¯Íe cÖwZwe¤̂  

(L) Aev¯Íe cÖwZwe¤̂ 

 

(K) ev¯Íe cÖwZwe¤̂t  

†Kvb we› ỳ †_‡K Av‡jvK iwk¥ †Kvb gva¨‡g AvcwZZ nIqvi ci cÖwZdwjZ ev  

cÖwZmwiZ nevi ci iwk¥¸‡jv hw` wØZxq †Kvb we› ỳ‡Z wgwjZ nq Zv n‡j H  

wØZxq we› ỳ‡K cÖ_g we› ỳi ev¯Íe cÖwZwe¤̂ e‡j| wP‡Î P  we› ỳB P we› ỳi ev¯Íe 

cÖwZwe¤̂| ev¯Íe cªwZwe¤ ̂me©̀ v D‡ëv ev Aekxl© nq|    

 

(L) Aev¯Íe cÖwZwe¤̂t  

‡Kvb we› ỳ n‡Z wKQy msL¨K Av‡jvK iwk¥ †Kvb Z‡j AvcwZZ nIqvi ci  

cÖwZdwjZ ev cÖwZmwiZ iwk¥¸‡jv hw` wØZxq †Kvb we› ỳ n‡Z AcmvwiZ n‡”Q  

e‡j g‡b nq Z‡e, H wØZxq we› ỳwU‡K cÖ_g we› ỳi Aev¯Íe cÖwZwe¤̂ e‡j| wP‡Î 

P we› ỳ P we› ỳi Aev¯Íe cÖwZwe¤̂| Aev¯Íe cªwZwe¤̂ me©̀ v wmav ev mgkxl© nq|  

 

ev¯Íe I Aev Í̄e cÖwZwe‡¤̂i cv_©K¨t  

ev¯Íe cÖwZwe¤̂ Aev¯Íe cÖwZwe¤̂ 

1| †Kvb we› ỳ †_‡K Av‡jvK iwk¥ †Kvb gva¨‡g AvcwZZ 

nIqvi ci cÖwZdwjZ ev cÖwZmwiZ nevi ci iwk¥¸‡jv 

hw` wØZxq †Kvb we› ỳ‡Z wgwjZ nq Zv n‡j H wØZxq 

we› ỳ‡K cÖ_g we› ỳi ev¯Íe cÖwZwe¤̂ e‡j| 

‡Kvb we› ỳ †nv‡Z wKQy msL¨K Av‡jvK iwk¥ †Kvb Z‡j 

AvcwZZ nIqvi ci cÖwZdwjZ ev cÖwZmwiZ iwk¥¸‡jv hw` 

wØZxq †Kvb we› ỳ n‡Z AcmvwiZ n‡”Q e‡j g‡b nq Z‡e, 

H wØZxq we› ỳwU‡K cÖ_g we› ỳi Aev¯Íe cÖwZwe¤̂ e‡j| 

2| cÖwZdwjZ ev cÖwZmwiZ Av‡jvK iwk¥i cÖK…Z wgj‡bi 

d‡j ev¯Íe cÖwZwe¤̂ MwVZ nq|  

Aev¯Íe cÖwZwe‡¤̂i †ÿ‡Î cÖwZdwjZ ev cÖwZmwiZ iwk¥ 

¸‡jvi cÖK…Z wgjb nq bv|   

3| †Pv‡L †`Lv hvq Ges c ©̀vq †djv hvq|  †Pv‡L †`Lv hvq wKš‘ c ©̀vq †djv hvq bv| 

4| cÖwZwe¤̂ D‡ëv ev Aekxl© nq| cÖwZwe¤̂ wmav ev mgkxl© nq| 
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¯úk© bv K‡i `c©b mbv³ Kivi Dcvqt 

‡Kvb `c©‡Yi G‡Kev‡i wbK‡U GKwU Av½yj ev e ‘̄ Lvov fv‡e ¯’vcb Ki‡j hw` we¤̂ jÿ¨e¯‘ A‡cÿv eo nq Z‡e `c©bwU 

AeZj, Avi hw` †mvRv we¤̂ †QvU nq Zvn‡j `c©bwU DËj| Avevi hw` cÖwZwe¤̂ jÿ¨ e¯‘i mgvb nq Z‡e `c©bwU mgZj|  

 

`c©‡bi †ÿ‡Î  

2
rf   m¤úK©wUi cÖgvb t  ev, `c©‡bi †dvKvm ~̀iZ¡ I eµZvi e¨vmv‡a©i g‡a¨ m¤úK©t 

(K) AeZj `c©‡bi †ÿ‡Ît g‡b Kwi, MMP 
AeZj `c©b| C `c©‡bi eµZvi †K› ª̀ Ges P Gi †giæ| aiv hvK, cÖavb 

Aÿ CP -Gi wbKUeZ©x Ges mgvšÍivj AM Av‡jvK iwk¥ `c©‡bi M we› ỳ‡Z AvcwZZ nq| CM †hvM Kiv nj| CM 
`c©‡bi eµZvi e¨vmva© e‡j GwU M we› ỳ‡Z `c©‡bi Dci j¤̂| GLb AvcZb †KvY AMC Gi mgvb K‡i CMF ‡KvY 

AsKb Ki‡j MF cÖwZdwjZ iwk¥ cvIqv hvq| GB cÖwZdwjZ iwk¥ cÖavb Aÿ‡K F we› ỳ‡Z †Q` K‡i| F, `c©‡bi cÖavb 

†dvKvm| wP‡ýi abvZ¥K wbqg Abymv‡i, 

PF = ‡dvKvm ~̀iZ¡ = f  
PC = eµZvi e¨vmva© = r  
 

cÖgvbt cÖwZdj‡bi wØZxq m~Îvbymv‡i,  

AvcvZb †KvY = cÖwZdjb †KvY 

(1)  ...   ...   ...  CMFAMC   

Avevi, AM||CP Ges CM G‡`i †Q`K| 

 AMC GKvšÍi MCP  

ev, (2)  ...  ...  ... MCFAMC   

myZivs (1) bs I (2) bs mgxKiY n‡Z cvB,  

MCFCMF      [  DfqB AMC -Gi mgvb ] 
A_©vr MCF Gi g‡a¨, MCFCMF   

MCF  mgwØevû, hvi (3)  ...  ...  ...  FCMF   

`c©‡bi D‡b¥l LyeB ÿz ª̀ nIqvq M we› ỳ P we› ỳi LyeB wbK‡U n‡e 

Ges †m ‡ÿ‡Î, (4)  ...  ...  ...  PFMF   

GLb (3) I (4) bs mgxKiY n‡Z cvB, 

PF = FC  
A_©vr, F, PC Gi ga¨ we› ỳ|  

FC]PF[      PFPFFCPFPC     

ev, PF2PC   

ev, PC
2
1PF   

ev,  r]PC  ; fPF[      
2
rf    

AZGe wb‡Y©q m¤úK© t AeZj `c©‡bi ‡dvKvm ~̀iZ¡ eµZvi e¨vmv‡a©i A‡a©K|  

 

(L) DËj `c©‡bi †ÿ‡Ît g‡b Kwi, MMP 
 DËj `c©b| C `c©‡bi eµZvi †K› ª̀ Ges P Gi †giæ| aiv hvK, cÖavb Aÿ 

CP -Gi wbKUeZ©x Ges mgvšÍivj AM Av‡jvK iwk¥ `c©‡bi M we› ỳ‡Z AvcwZZ nq| CM †hvM K‡i N ch©šÍ ewa©Z Kiv 

nj| CM `c©‡bi `c©‡bi eµZvi e¨vmva© e‡j GwU M we› ỳ‡Z `c©‡bi Dci j¤̂| GLb AvcZb †KvY AMN Gi mgvb 

K‡i NMB ‡KvY AsKb Ki‡j MB cÖwZdwjZ iwk¥ cvIqv hvq| GB cÖwZdwjZ iwk¥‡K wcQbw`‡K evov‡j cÖavb Aÿ‡K 

F we› ỳ‡Z †Q` K‡i|             

F `c©‡bi cÖavb †dvKvm| wP‡ýi abvZ¥K wbqg Abymv‡i, 

PF = ‡dvKvm ~̀iZ¡ = f  
PC = eµZvi e¨vmva© = r  
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cÖgvbt cÖwZdj‡bi wØZxq m~Îvbymv‡i,  

AvcvZb †KvY = cÖwZdjb †KvY 

(1)  ...   ...   ...  NMBAMN   

Avevi, AM||PC Ges CMN G‡`i †Q`K| 

 AMN Abyiƒc NCF  

ev, (2)  ...  ...  ... MCFAMN   

myZivs (1) bs I (2) bs mgxKiY n‡Z cvB,  

(3)  ...  ...  ...  MCFNMB      [  DfqB AMN -Gi mgvb ] 
Avevi, ..(4)   ...  ...  CMFNMB        [wecÖZxc †KvY] 
myZivs (3) bs I (4) bs mgxKiY n‡Z cvB,  

MCFCMF       [  DfqB NMB -Gi mgvb ] 
A_©vr MCF Gi g‡a¨, MCFCMF   

MCF  mgwØevû, hvi (5)  ...  ...  ...  FCMF   

`c©‡bi D‡b¥l LyeB ÿz ª̀ nIqvq M we› ỳ P we› ỳi LyeB wbK‡U n‡e 

Ges  ‡m †ÿ‡Î, (6)  ...  ...  ...  PFMF   

GLb (5) I (6) bs mgxKiY n‡Z cvB, 

PF = FC  
A_©vr, F, PC Gi ga¨ we› ỳ|  

FC]PF[      PFPFFCPFPC     

ev, PF2PC   

ev, PC
2
1PF   

ev,  r]PC  ; fPF[    
2
rf  

2
rf 


   

AZGe wb‡Y©q m¤úK© t DËj `c©‡bi ‡dvKvm ~̀iZ¡ eµZvi e¨vmv‡a©i A‡a©K| 

 

AeZj `c©‡bi †ÿ‡Î 

f
1

u
1

v
1

  m¤úK©wUi cÖgvbt  

g‡b Kwi, MMO 
ÿz ª̀ D‡b¥‡li GKwU AeZj `c©‡Yi cÖavb †Q`| O Gi †giæ we› ỳ Ges C eµZvi †K› ª̀| Gi cÖavb 

A‡ÿi Dci P GKwU we› ỳ jÿe ‘̄| aiv hvK, P †_‡K AvMZ GKwU Av‡jvK iwk¥ cÖavb Aÿ eivei PO c‡_ O we› ỳ‡Z j¤ ̂

fv‡e AvcwZZ nq| GwU OP c‡_ cÖwZdwjZ nq| Ab¨ GKwU iwk¥ PM, `c©‡bi M we› ỳ‡Z AvcwZZ nq| CM †hvM Kiv 

nj, GwU M we› ỳ‡Z Awfj¤̂| GLb AvcZb †KvY PMC -Gi mgvb K‡i CMA †KvY A¼b Ki‡j MA cÖwZdwjZ iwk¥ 

cvIqv hvq| cÖwZdwjZ iwk¥ ỳwU OP Ges MA cÖavb A‡ÿi Dci Q we› ỳ‡Z wgwjZ nq| myZivs Q nj P we› ỳi ev¯Íe 

cÖwZwe¤̂|  AZGe AvcZb †KvY iPMC    

Ges  cÖwZdjb †KvY rQMC    

myZivs cÖwZdj‡bi wbqgvbymv‡i, )1(  ...  ...  ...   ...  ...  ri   

aiv hvK, MP, MC Ges MQ †iLv cÖavb A‡ÿi mv‡_ h_vµ‡g,   I  ,  

‡KvY Drcbœ K‡i| GLb MPC Gi GKwU ewnt ’̄ †KvY | i  

            ev, i   

Gevi  MQC Gi GKwU ewnt¯’ †KvY |  

    r  

ev, r  
(1) bs mgxKi‡Y i I r Gi gvb ewm‡q cvB,  

               
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ev,  2   

‡h‡nZz `c©‡bi D‡b¥l Lye †QvU ZvB  I  †KvY¸‡jvI Lye †QvU n‡e| †KvY¸‡jv †iwWqv‡b cÖKvwkZ ZvB, mgxKiY‡K 

†jLv hvq      

OC
MO2

OP
MO

OQ
MO


 

ev, 

OC
2

OP
1

OQ
1


  GLb wP‡ýi ev Í̄e abvZ¥K cÖ_v Abymv‡i, jÿ e¯‘i ~̀iZ¡, OP = +u we‡¤̂i ~̀iZ¡, OQ = +v 

eµZvi e¨mva©, OC = r ewm‡q cvB,         

   ] 2fr [                   
f
1

r
2

u
1

v
1

   

AZGe,    

f
1

u
1

v
1

   BnvB wb‡Y©q m¤úK©|  

ev,  

f
1

uv
vu



  

vu
uvf


   BnvB †dvKvm ~̀i‡Z¡i mgxKiY|   

DËj `c©‡bi †ÿ‡Î 

f
1

u
1

v
1

  m¤úK©wUi cÖgvbt 

g‡b Kwi, MMO 
ÿz ª̀ D‡b¥‡li GKwU AeZj `c©‡Yi cÖavb †Q`| O Gi †giæ we› ỳ Ges C eµZvi †K› ª̀| Gi cÖavb 

A‡ÿi Dci P GKwU we› ỳ jÿe ‘̄| aiv hvK, P †_‡K AvMZ GKwU Av‡jvK iwk¥ cÖavb Aÿ eivei PO c‡_ O we› ỳ‡Z j¤ ̂

fv‡e AvcwZZ nq| GwU OP c‡_ cÖwZdwjZ nq| Ab¨ GKwU iwk¥ PM, `c©‡bi M we› ỳ‡Z AvcwZZ nq| CM †hvM K‡i N 

ch©šÍ evov‡bv nj| GwU M we› ỳ‡Z Awfj¤̂| GLb AvcZb †KvY PMN -Gi mgvb K‡i NMA †KvY A¼b Ki‡j MA 

cÖwZdwjZ iwk¥ cvIqv hvq| cÖwZdwjZ iwk¥ ỳwU OP I MA Acmvix nIqvq G‡`i‡K wcQb w`‡K ewa©Z Ki‡j cÖavb 

A‡ÿi Dci Q we› ỳ †_‡K Avm‡Q e‡j g‡b nq| myZivs Q nj P we› ỳi Aev Í̄e cÖwZwe¤̂|  

AZGe AvcZb †KvY iPMN    

Ges  cÖwZdjb †KvY rCMQNMA    

myZivs cÖwZdj‡bi wbqgvbymv‡i, )1(  ...  ...  ...   ...  ...  ri      

aiv hvK, MP, MC Ges MQ †iLv cÖavb A‡ÿi mv‡_ h_vµ‡g  

  I , ‡KvY Drcbœ K‡i| GLb MPC Gi GKwU ewnt ’̄  

†KvY i|     i  

Gevi  MQC Gi GKwU ewnt¯’ †KvY | 

     r  

ev, r  
(1) bs mgxKi‡Y i I r Gi gvb ewm‡q cvB,  

               
ev,  2   

‡h‡nZz `c©‡bi D‡b¥l Lye †QvU ZvB  I  †KvY¸‡jvI Lye †QvU n‡e| †KvY¸‡jv‡K †iwWqv‡b cÖKvk GB mgxKiY‡K 

†jLv hvq      

OC
MO2

OP
MO

OQ
MO


 

ev, 

OC
2

OP
1

OQ
1


  GLb wP‡ýi ev Í̄e abvZ¥K cÖ_v Abymv‡i, jÿ e¯‘i ~̀iZ¡, OP = +u we‡¤̂i ~̀iZ¡, OQ = v 

eµZvi e¨mva©, OC = r  ewm‡q cvB,    

   ] 2fr [                   
f

1
r

2
u
1

v
1










   

AZGe,    

f
1

u
1

v
1

   BnvB wb‡Y©q m¤úK©| ev,  

f
1

uv
vu



  

vu
uvf


   BnvB †dvKvm ~̀i‡Z¡i mgxKiY| 
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‰iwLK weea©b I weea©‡bi ivwkgvjvt 

‰iwLK weea©bt ˆiwLK weea©b ej‡Z cÖwZwe‡¤̂i ˆ`N©̈  Ges e¯‘i ˆ`‡N©̈ i AbycvZ‡K eySvq| ˆiwLK weea©b‡K m Øviv cÖKvk 

Kiv nq| e¯‘i ˆ`N©̈  x I cÖwZwe‡¤̂i ˆ`N©̈  y n‡j ˆiwLK weea©b 

x
ym  n‡e|  

weea©‡bi ivwkgvjvt wP‡Î AB jÿ e¯‘i Rb¨ BA 
D‡ëv (ev¯Íe)̂ cÖwZwe¤ ̂ wmav (Aev¯Íe)̂ cÖwZwe¤ ̂ m„wó n‡q‡Q| myZivs 

weea©b 

AB
BAm


  GLb ABOOBA   Ges 

Ø‡qi g‡a¨  

 90ABOOBA  

AOBBOA    [cÖwZdjb †KvY = AvcZb †KvY (ev Í̄e cÖwZwe¤̂), cÖwZdj‡bi wecÖZxc †KvY = AvcZb †KvY (Aev¯Íe cÖwZwe¤̂)] 
Ges Aewkó OABBAO   

myZivs wÎfyR ỳwU m „̀k‡KvYx ev m „̀k| 

 d‡j, 

OB
BO

AB
BA 




 

    (1)  ...  ...  ...  
x
y

OB
BOm 


  

wP‡ýi ev Í̄e cÖ_v Abymv‡i,  

(ev¯Íe ~̀iZ¡ abvZ¡K I Aev¯Íe ~̀iZ¡ FbvZ¥K|) 

(1) bs mgxKiY Abymv‡i,  
x
y

u
vm   

cÖwZwe¤̂ Aev¯Íe, wmav ev mgkxl© n‡j weea©b abvZ¡K aiv nq|  

wKš‘ wmav Z_v Aev¯Íe cªwZwe‡¤̂i †ÿ‡Î, cÖwZwe‡¤î ~̀iZ¡, v FbvZ¥K| Avevi, cÖwZwe¤̂ ev¯Íe, D‡ëv ev Aekxl© n‡j weea©b 

FbvZ¡K aiv nq| wKš‘ D‡ëv Z_v ev Í̄e cªwZwe‡¤̂i †ÿ‡Î, cÖwZwe‡¤̂i ~̀iZ¡, v abvZ¥K| 

wPý ms‡kvab K‡i cvB,  
x
y

u
vm   

‡Kvb AeZj `c©‡Yi cÖavb A‡ÿi Dci jÿ e¯‘i wewfbœ Ae¯’v‡b †h mKj we¤̂ m„wó nq Zv wbLyZ wPÎ mn eY©bvt  

 

(K) jÿ e¯‘ Amxg ~̀i‡Z¡t aiv hvK,  MMA 
GKwU AeZj `c©‡Yi cÖavb †Q`| A Dnvi †giæ, F cÖavb †dvKvm, C  

eµZvi †K› ª̀ Ges AFC cÖavb Aÿ| PQ jÿ¨ e ‘̄wU Amxg ~̀i‡Z¡ Aew¯’Z| Amxg ~̀i‡Z¡ Aew¯’Z jÿ¨e¯‘i kxl© n‡Z AvMZ 

ỳwU Av‡jvKiwk¥ cÖwZdj‡bi ci †dvKvm Z‡ji P © we› ỳ‡Z wgwjZ nq|  

P  n‡Z cÖavb A‡ÿi Dci  QP 
j¤̂ AuvKv nj|  QP 

B PQ jÿ¨ e ‘̄i ev¯Íe cÖwZwe¤̂|  

cÖwZwe‡¤̂i Ae¯’vb t cÖavb †dvKvm Z‡j A_©vr v = f 
cÖwZwe‡¤̂i cÖK…wZ t ev¯Íe I D‡ëv 

cÖwZwe‡¤̂i AKvi t AZ¨šÍ Lwe©Z| 

 

(L) jÿ e¯‘ eµZvi †K› ª̀ I Amx‡gi g‡a¨ (A_©vr 2f<u< )t aiv hvK,  MMA 
GKwU AeZj `c©‡Yi cÖavb †Q`| A 

Dnvi †giæ, F cÖavb †dvKvm, C eµZvi †K› ª̀ Ges AFC cÖavb Aÿ| PQ jÿ¨ e ‘̄wU AFC cÖavb A‡ÿi Dci eµZvi 

†K› ª̀ I Amx‡gi g‡a¨ Aew¯’Z| P n‡Z GKwU iwk¥ cÖavb A‡ÿi mgvšÍiv‡jAvcwZZ n‡q cÖavb †dvKvm w`‡q cÖwZdwjZ 

nq| Aci GKwU Av‡jvK iwk¥ cÖavb †dvKvm w`‡q AvcwZZ n‡q cÖavb A‡ÿi mgvšÍiv‡jcÖwZdwjZ nq| cÖwZdwjZ iwk¥Øq 

P we› ỳ‡Z †Q` K‡i| Pn‡Z cÖavb A‡ÿi  Dci Aw¼Z  QP 
j¤̂B PQ  

jÿ¨e¯‘i ev Í̄e cÖwZwe¤̂|  

cÖwZwe‡¤̂i Ae¯’vb t cÖavb †dvKvm I eµZvi †K‡› ª̀i gvSLv‡bi †Kvb GK RvqMvq|  

cÖwZwe‡¤̂i cÖK…wZ t ev¯Íe I D‡ëv 

cÖwZwe‡¤̂i AKvi t Lwe©Z| 
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(M) jÿ e¯‘ eµZvi †K‡› ª̀ ( A_©vr u = 2f )t aiv hvK,  MMA 

GKwU AeZj `c©‡Yi cÖavb †Q`| A Dnvi †giæ, F cÖavb 

†dvKvm, C eµZvi †K› ª̀ Ges AFC cÖavb Aÿ| PQ jÿ¨ e ‘̄wU AFC cÖavb A‡ÿi Dci eµZvi †K‡› ª̀ Aew¯’Z| P n‡Z 

GKwU iwk¥ cÖavb A‡ÿi mgvšÍiv‡jAvcwZZ n‡q cÖavb †dvKvm w`‡q cÖwZdwjZ nq| Aci GKwU Av‡jvK iwk¥ cÖavb 

†dvKvm w`‡q AvcwZZ n‡q cÖavb A‡ÿi mgvšÍiv‡jcÖwZdwjZ nq| cÖwZdwjZ iwk¥Øq P we› ỳ‡Z †Q` K‡i| Pn‡Z cÖavb 

A‡ÿi  Dci Aw¼Z  QP 
j¤̂B PQ jÿ¨e¯‘i ev¯Íe cÖwZwe¤̂|  

cÖwZwe‡¤̂i Ae¯’vb t eµZvi †K‡› ª̀|  

cÖwZwe‡¤̂i cÖK…wZ t ev¯Íe I D‡ëv 

cÖwZwe‡¤̂i AKvi t e¯‘i mgvb| 

(N) jÿ e¯‘ cÖavb †dvKvm I eµZvi †K‡› ª̀i g‡a¨ (A_©vr f<u<2f )t  
aiv hvK,  MMA 

GKwU AeZj `c©‡Yi cÖavb †Q`| A Dnvi †giæ, F cÖavb †dvKvm, C eµZvi †K› ª̀ Ges AFC cÖavb 

Aÿ| PQ jÿ¨ e ‘̄wU AFC cÖavb A‡ÿi Dci †dvKvm I eµZvi †K‡› ª̀i g‡a¨ Aew¯’Z| P n‡Z GKwU iwk¥ cÖavb A‡ÿi 

mgvšÍiv‡jAvcwZZ n‡q cÖavb †dvKvm w`‡q cÖwZdwjZ nq| Aci GKwU Av‡jvK iwk¥ cÖavb †dvKvm w`‡q AvcwZZ n‡q 

cÖavb A‡ÿi mgvšÍiv‡jcÖwZdwjZ nq| cÖwZdwjZ iwk¥Øq P we› ỳ‡Z †Q` K‡i| 

Pn‡Z cÖavb A‡ÿi  Dci Aw¼Z  QP 
j¤̂B PQ jÿ¨e¯‘i ev¯Íe cÖwZwe¤̂|  

cÖwZwe‡¤̂i Ae¯’vb t eµZvi †K› ª̀ I Amx‡gi g‡a¨|  

cÖwZwe‡¤̂i cÖK…wZ t ev¯Íe I D‡ëv 

cÖwZwe‡¤̂i AKvi t weewa©Z| 

 (O) jÿ e ‘̄ cÖavb †dvKv‡m ( A_©vr u = f )t  
aiv hvK,  MMA 

GKwU AeZj `c©‡Yi cÖavb †Q`| A Dnvi †giæ, F cÖavb †dvKvm, C eµZvi †K› ª̀ Ges AFC cÖavb 

Aÿ| PQ jÿ¨ e¯‘wU AFC cÖavb A‡ÿi Dci cÖavb †dvKv‡m| P n‡Z GKwU iwk¥ cÖavb A‡ÿi mgvšÍiv‡jAvcwZZ n‡q 

cÖavb †dvKvm w`‡q cÖwZdwjZ nq| Aci GKwU Av‡jvK iwk¥ eµZvi ‡K› ª̀ w`‡q AvcwZZ  

n‡q GKB c‡_ cÖwZdwjZ nq| cÖwZdj‡bi ci cÖwZdwjZ iwk¥Øq ci¯úi mgvšÍivj 

nq| G iwk¥Øq Amx‡g PQ Gi ev Í̄e cÖwZwe¤̂ MVb K‡i|  

cÖwZwe‡¤̂i Ae¯’vb t Amx‡g|  

cÖwZwe‡¤̂i cÖK…wZ t ev¯Íe I D‡ëv A_ev Aev¯Íe I †mvRv|  

cÖwZwe‡¤̂i AKvi t AZ¨šÍÍ weewa©Z| 

 

(P) jÿe¯‘ cÖavb†dvKvm I †giæi g‡a¨ ( A_©vr u < f )t  
aiv hvK,  MMA 

GKwU AeZj `c©‡Yi cÖavb †Q`| A Dnvi †giæ, F cÖavb †dvKvm, C eµZvi †K› ª̀ Ges AFC cÖavb 

Aÿ| PQ jÿ¨ e¯‘wU AFC cÖavb A‡ÿi Dci cÖavb †dvKvm I †giæi g‡a¨| P n‡Z GKwU iwk¥ cÖavb A‡ÿi 

mgvšÍiv‡jAvcwZZ n‡q cÖavb †dvKvm w`‡q cÖwZdwjZ nq| Aci GKwU Av‡jvK iwk¥ eµZvi ‡K› ª̀ w`‡q AvcwZZ n‡q 

GKB c‡_ cÖwZdwjZ nq| cÖwZdj‡bi ci cÖwZdwjZ iwk¥Øq ci¯úi n‡Z ~̀‡i m‡i hvq|  

G‡`i‡K wcQb w`‡K evov‡j  P we› ỳ †_‡K Acm„Z n‡”Q e‡j g‡b nq|  

 P n‡Z cÖavb A‡ÿi Dci Aw¼Z  QP 
j¤̂B PQ jÿ¨e¯‘i Aev¯Íe cÖwZwe¤̂|   

cÖwZwe‡¤̂i Ae¯’vb t `c©‡bi wcQ‡b|  

cÖwZwe‡¤̂i cÖK…wZ t Aev¯Íe I ‡mvRv ev Lvov|  

cÖwZwe‡¤̂i AKvi t weewa©Z| 

DËj `c©‡Y cÖwZwe¤̂ MVbt  

g‡b Kwi,  MMA 
GKwU DËj `c©‡Yi cÖavb †Q`, Gi cÖavb †dvKvm F| eµZvi †K› ª̀ C, cÖavb Aÿ QAC Ges -Gi 

Dci jÿ¨e¯‘ PQ j¤̂ fv‡e Aew¯’Z|  

 P n‡Z cÖavb A‡ÿi mgvšÍiv‡j `c©‡Yi L we› ỳ‡Z AvcwZZ PL Av‡jvK iwk¥wU `c©Y n‡Z FLR †iLvq LR eivei 

cÖwZdwjZn‡e| Avevi P n‡Z `c©‡Yi N we› ỳ‡Z AvcwZZ eµZvi †K› ª̀ C AwfgyLx  PN Av‡jvK iwk¥wU `c©Y n‡Z GKB 

†iLvq wecixZ w`‡K NP eivei cÖwZdwjZ n‡e| AZGe cðvr w`‡K ewa©Z Dc‡iv³ cÖwZdwjZ iwk¥ ỳwUi †Q`we› ỳ  P B P 
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we› ỳi Aev¯Íe cÖwZwe¤̂ Ges  

 P n‡Z QAC -Gi Dci Aw¼Z j¤̂  QP 
-B e¯‘ PQ Gi Aev Í̄e  

I wmav cÖwZwe¤̂ n‡e|  wP‡Î e¯‘i cÖ_g I wØZxq Ae¯’v‡b cÖwZwe¤̂  

h_vµ‡g K I L -G MwVZ n‡q‡Q| wPÎ n‡Z Abvqv‡m ejv hvq †h,   

e¯‘ †hLv‡bB _vKzK bv †Kb DËj `c©‡Y Zvi cÖwZwe¤̂ me©̀ v wmav,  

Aev¯Íe I `c©‡Yi wcQ‡b MwVZ n‡e Ges AvKv‡i e¯‘i †P‡q †QvU  

n‡e| e¯‘ hZ `c©‡Yi Kv‡Q Ae¯’vb Ki‡e cÖwZwe¤̂ `c©‡Yi ZZ Kv‡Q  

MwVZ n‡e I cªwZwe¤̂ I eo n‡e| 

 

AeZj `c©‡bi †dvKvm ~̀iZ¡ wbY©qt  

j¤̂b c×wZt GKwU `‡Ûi mv‡_ cixÿYxq AeZj `c©Y  MMA 
-wU‡K Ggb fv‡e AvUwK‡q ivLv nq †hb Zvi cÖavb Aÿ 

AbyfywgK nq| GLb Ab¨ GKwU Lvov `‡Ûi mvnv‡h¨ GKwU wcb PQ AvUwK‡q wcbwU‡K `c©‡Yi m¤§y‡L ivLv nq †hb wcbwUi 

kxl© P I `c©YwUi †giæ A GKB D”PZvq _v‡K A_©vr wcbwUi kxl© `c©‡Yi cÖavb Aÿ‡K ¯úk© K‡i| AZtci 

wcbwU‡K m¤§y‡L ev wcQ‡b mwi‡q Ggb GK Ae¯’v‡b inq †hb Zvi cÖwZwe¤̂ Q P 
wVK PQ wc‡bi gv_vq Ae¯’vb K‡i Ges 

cÖwZwe¤̂ I e¯‘i g‡a¨ †Kvb j¤b̂ ÎæwU bv _v‡K| GgZve¯’vq Zv‡`i w`‡K †PvL 

‡i‡L Gcvk Icvk ZvKv‡j wc‡bi mv‡c‡ÿ Zvi Ae¯’v‡bi †Kvbiƒc cwieZ©b  

jÿ¨ Kiv bv hvq| Kv‡RB G †ÿ‡Î e ‘̄i ~̀iZ¡ u =AP Ges cÖwZwe‡¤̂i ~̀iZ¡  

v =A  P ci¯úi eµZvi e¨vmva© r Gi mgvb n‡e|  

 rvu   wKš‘ 

f
1

u
1

v
1

    

                           ev, 

f
1

r
1

r
1

  

                           ev, 

f
1

r
2
  

                             

2
rf    

Kv‡RB AP †R‡b Dc‡ii mgxKi‡bi mvnv‡h¨ f wbY©q Kiv hvq|  

†Mvjxq AeZj `c©‡bi cÖavb †dvKvm I eµZvi †K‡› ª̀ e¯‘ ivL‡j h_vµ‡g Amx‡g Ges eµKvi †K‡› ª̀ ev¯Íe cÖwZwe¤̂ MwVZ 

nq Gi MvwYwZK cÖgvbt     

e¯‘ AeZj `c©‡Yi cÖavb †dvKv‡mt  

GLv‡b, e¯‘i ~̀iZ¡  u = f 
          †dvKvm ~̀iZ¡  f = f 
          cÖwZwe¤̂ ~̀iZ¡  v = ? 

Avgiv Rvwb, 

f
1

f
1

v
1

   

          ev,  0
v
1
   

  
0
1v  e¯‘ cÖavb †dvKv‡m  

_vK‡j cÖwZwe¤̂ Amx‡g MwVZ n‡e|  

e¯‘ AeZj `c©‡Yi eµZvi †K‡› ª̀t  

GLv‡b, e¯‘i ~̀iZ¡  u = r 
          eµZvi e¨vmva© r = r 
          cÖwZwe¤̂ ~̀iZ¡  v = ? 

Avgiv Rvwb, 

r
2

u
1

v
1

   

          ev,  

r
2

r
1

v
1

   

          ev,  

r
1

v
1
   

          rv    e ‘̄ cÖavb eµZvi †K‡›`ª   

    _vK‡j cÖwZwe¤̂ eµZvi †K‡› ª̀ MwVZ n‡e|  
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      wØZxq c‡Îi As‡Ki mgvavb  

                       2nd  Paper Math Solution 
        8| Av‡jvi cÖwZdjb (Reflection of Light) 

 
 

 

 

`c©Y u/x v/y f / r m 
DËj     

AeZj (ev Í̄e)     

AeZj (Aev Í̄e)     

 

1| 12 cm †dvKvm `~iZ¡ wewkó GKwU AeZj `c©b †_‡K KZ 

`~‡i  GKwU e ‘̄ ’̄vcb Ki‡j we‡¤̂i AvKvi e ‘̄i AvKv‡ii wZb ¸b 

n‡e?   

Avgiv Rvwb, 

u
v  m   

u
v   3    

u
v   3     [ ev Í̄e cÖwZwe¤ ̂m = - 3 n‡e ] 

(1) .......3u  v   

Avevi, 

f
1

u
1

v
1

  

12
1

u
1

3u
1

  

12
1

3u
31



  

48u3   

(Ans.)     cm 16u   

Avevi, 

u
v   3   [ Aev Í̄e cÖwZwe¤ ̂m = 3 n‡e ] 

(2)  ........3u    v   

Avevi, 

f
1

u
1

v
1

  

12
1

u
1

3u
1




  

12
1

3u
31



  

24u3   

(Ans.) cm 8u   

 

 

 

 

 

 

 

 

2| cÖgvb Ki †h, r eµZvi e¨vmv‡a©̈ i GKwU AeZj `c©b n‡Z x `~i‡Z¡ 

†Kvb e ‘̄ ’̄vcb Ki‡j Gi ev Í̄e 

we‡¤î ~̀iZ¡ 

  

r2x
rxV


 n‡e| 

Avgiv Rvwb, 

111 r
2

u
1

v
1

                                                             

r
2

x
1

v
1

  

x
1

r
2

v
1

  

rx
r2x

v
1 
  

|)cÖgvwYZ(  
r2x

rxv


  

 

3| GKwU AeZj `c©‡bi †dvKvm `~iZ¡ 20 cm| `c©bwU n‡Z KZ `~‡i e ‘̄ 

ivL‡j ev Í̄e cÖwZwe‡¤î AvKvi e ‘̄i AvKv‡ii GK-PZz_©vsk n‡e? 

Avgiv Rvwb, 

u
v  m   

u
v   

4
1

  

(1)  .......    
4
u v   

Avevi, 

f
1

u
1

v
1

  

20
1

u
1

u
41




   

20
1

u
14



  

(Ans.)     cm 100u   

 

4| 25cm †dvKvm `~i‡Z¡i GKwU DËj `c©b n‡Z KZ `~‡i GKwU 2 cm 
j¤v̂ jÿ¨ e ‘̄ cÖavb A‡ÿi Dci j¤̂ fv‡e ’̄vcb Ki‡j 0.4 cm j¤v̂ GKwU 

cÖwZwe¤̂ MwVZ n‡e?      

Avgiv Rvwb,  

u
v

x
y

  

u
v

2
0.4




  

0.2u 
2

0.4u
 v   

GLv‡b, 

‡dvKvm `~iZ¡, f = 12 cm 
weea©b,   m  

e ‘̄i `~iZ¡, u =? 

GLv‡b, 

‡dvKvm `~iZ¡,  f = 20 cm 

weea©b, 

4
1 m   

e ‘̄i `~iZ¡, u =? 

GLv‡b, 

‡dvKvm `~iZ¡  f =  25 cm 
e ‘̄i AvKvi,  x = 2cm 

cÖwZwe‡¤̂i AvKvi, y = 0.4cm  

e ‘̄i `~iZ¡, u = ? 

GLv‡b, 

eKªZvi e¨vmva©, r1  r                                          
e ‘̄i ~̀iZ¡,  u1  x 
cÖwZwe‡¤̂i ~̀iZ¡,  v1  v 

cÖgvb Ki‡Z n‡e †h, 

r2x
rxv


    
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2

Avevi, 

f
1

u
1

v
1

  

25
1

u
1

0.2u
1





  

25
1

u
1

2u
10





  

25
1

u2
210





  

200u2   

(Ans.)  cm  100u   

 

5| 15cm †dvKvm `~i‡Z¡i GKwU AeZj `c©b n‡Z KZ `~‡i 

GKwU e ‘̄ ’̄vcb Ki‡j wZb¸b weewa©Z Aev Í̄e cÖwZwe¤ ̂MwVZ 

n‡e? 

Avgiv Rvwb, 

u
v  m   

u
v   3     

(1)   ...............3u    v   

Avevi, 

f
1

u
1

v
1

  

15
1

u
1

3u
1




  

15
1

3u
31



  

30u3   

(Ans.)     cm 10u   

 

6| GKwU AeZj `c©‡bi eµZvi e¨vmva© 30cm|  GKwU e ‘̄‡K 

eµZvi †K‡›`ª ivL‡j †Kv_vq Gi cÖwZwe¤̂ MwVZ n‡e? 

Avgiv Rvwb,                                                                                                                                                          

r
2

u
1

v
1

                                               

30
2

30
1

v
1

                                              

30
1

15
1

v
1

                                                                                                                           

30
12

v
1   

v  30 cm          
cÖwZwe¤̂ eµZvi †K‡›`ª MwVZ n‡e|  ( Ans.) 
 

 

 

 

 

 

7| GKwU AeZj `c©‡bi †dvKvm `~iZ¡ 15cm|  `c©‡bi mvg‡b Amxg 

`~i‡Z¡ GKwU e ‘̄ ivLv n‡jv| cÖwZwe‡¤î Ae ’̄vb wbY©q Ki| 

Avgiv Rvwb,                                                              

f
1

u
1

v
1

                                                

15
11

v
1 


                                            

15
10

v
1

                                                        

15
1

v
1

   

 v   = 15 cm 
cÖwZwe¤̂ †dvKv‡m MwVZ n‡e|    (Ans.) 
 

8| GKwU AeZj `c©‡bi eµZvi e¨vmva© 30cm| `c©b n‡Z 40cm `~‡i 

GKwU e ‘̄ ivLv n‡jv| cÖwZwe‡¤î Ae ’̄vb, cÖK…wZ I weea©b wbY©q Ki? 

Avgiv Rvwb,                                                 

r
2

u
1

v
1

                                           

30
2

40
1

v
1

     

40
1

15
1

v
1

          

4015
1540

v
1




                                                                                                                             

 25v = 15× 40     

25
4015v 

  

v  =  24 cm   (Ans.) 
v abvZœK †nZz cÖwZwe¤ ̂ev Í̄e I Dëv n‡e Ges `c©‡Yi 

24 cm mvg‡b MwVZ n‡e| 

  weea©b 

u
vm   

                  = 
40
24

   

                 = 
5
3

     (Ans.) 

 

9| GKwU AeZj `c©‡bi †dvKvm `~iZ¡ 12cm| `c©b n‡Z 4cm `~‡i 

GKwU e ‘̄ ivLv n‡jv| cÖwZwe‡¤î Ae ’̄vb I cÖK…wZ wbY©q Ki| e ‘̄wU 2cm 

j¤v̂ n‡j cÖwZwe‡¤î AvKvi †ei Ki|             

      Avgiv Rvwb,                              

        

f
1

u
1

v
1

                                                                                         

    

12
1

4
1

v
1

                                                       

    

4
1

12
1

v
1

                       

    

12
31

v
1 
                                                                                                                                                                                        

  2v   12                                                                

 v      6 cm                                                           

GLv‡b, 

‡dvKvm `~iZ¡, f = 15 cm 
weea©b, m =3 (Aev Í̄e cÖwZwe¤)̂ 

e ‘̄i `~iZ¡, u =? 

GLv‡b, 

†dvKvm `~iZ¡, f  12 cm                                                                                        

e ‘̄i `~iZ¡, u  4 cm                                       

cÖwZwe‡¤̂i `~iZ¡, v  ? 
cÖK…wZ = ?  

e ‘̄i AvKvi, x  2 cm      

cÖwZwe‡¤̂i AvKvi, y  ?                                                                                                                        

GLv‡b, 

eKªZvi e¨vmva©,   r = 30 cm                                         

e ‘̄i `~iZ¡,  u  30 cm                                   

cÖwZwe‡¤̂i `~iZ¡ , v  ?                                                                                                                 

GLv‡b, 

†dvKvm `~iZ¡, f  15 cm                                              

e ‘̄i `~iZ, u  ∞                                        

cÖwZwe‡¤̂i `~iZ¡, v  ?                                           

GLv‡b, 

eKªZvi e¨vmva©   r  30 cm                                            

e ‘̄i `~iZ¡  u  40 cm 
cÖwZwe‡¤̂i `~iZ¡  v = ? 
cÖK…wZ = ?      

weea©b m  = ?                                                                                                                         
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v FbvZœK †nZz cÖwZwe¤ ̂Aev Í̄e I wmav n‡e Ges 

`c©‡Yi 6 cm wcQ‡b MwVZ n‡e|   

Avevi 

x
y

u
v  m   

2
y

4
6   

2
y

4
6   

  4y   12 
 y    3 cm 
Aev Í̄e cÖwZwe‡¤î AvKvi 3cm n‡e|    (Ans.) 
 

10| GKwU DËj `c©‡bi †dvKvm `~iZ¡ 10cm| †giæ n‡Z 15 
cm `~‡i GKwU e ‘̄ ivLv n‡jv| cÖwZwe‡¤î Ae ’̄vb, cÖK…wZ I 

weea©b wbY©q Ki|                             

    Avgiv Rvwb,                                                                            

        

f
1

u
1

v
1

                                              

    

10
1

15
1

v
1


                                             

    

15
1

10
1

v
1




                                             

    

30
23

v
1 
                                                                                                                                      

  5v  30                                                           

5
30v                                     

v      6 cm 
v FbvZœK †nZz cÖwZwe¤ ̂Aev Í̄e I wmav n‡e Ges 

`c©‡Yi 6cm wcQ‡b MwVZ n‡e|   

weea©b  

u
v  m   

         

5
2

15
6 


     (Ans.) 

 

11| GKwU AeZj `c©b n‡Z 12 I 20 cm mvg‡bi `ywU we› ỳ‡K 

AbyeÜx †dvKvm Mb¨ Kiv hvq| `c©‡bi †dvKvm `~iZ¡ KZ? 

Avgiv Rvwb,                                                                                               

f
1

u
1

v
1

                                            

f
1

20
1

12
1

                                            

f
1

2012
1220





  

 32f  1220 

32
2012f 

  

 f     75 cm     (Ans.) 
 

 

12| GKwU AeZj `c©‡bi eµZvi e¨vmva© 40cm| `c©b n‡Z KZ `~‡i e ‘̄ 

’̄vcb Ki‡j ỳÕ¸b weewa©Z cÖwZwe¤ ̂cvIqv hv‡e? 

 

Avgiv Rvwb,                                                     

u
v  m                                          

u
v2       [ev Í̄e cÖwZwe¤ ̂] 

v  2u   ...  ...  ...  ... (i)    
Avevi, 

r
2

u
1

v
1

  

40
2

u
1

u2
1

  

20
1

u2
21



  

 2u  60 

2
60u   

u  30 cm  
Avevi, 

m  +2      a‡i 

u
vm                                  

u
v2   

  v  2u  .......................... (ii) 
Avevi,    

r
2

u
1

v
1

  

40
2

u
1

u2
1




  

20
1

u2
21



  

 2u  20 
 u  10 
 e ‘̄i `~iZ¡ 30 cm ev, 10 cm|     (Ans.)  
 

13| f ‡dvKvm `~iZ¡ wewkó  GKwU AeZj `c©‡Yi cÖavb  †dvKvm n‡Z 

GKwU e ‘̄ x Ges Zvi cÖwZwe¤ ̂y `~‡i Aew ’̄Z| cÖgvY Ki †h, xy=f 2  
Avgiv Rvwb, 

fuv
111

       

fxfyf
111







                                 

fxfyf
yfxf 1

))((





  

fyffxfxyfxfyf  222
 

fxfyffyffxfxy  222
 

(cÖgvwYZ)

2fxy   

GLv‡b, 

†dvKvm `~iZ¡, f   10  cm                                             

e ‘̄i `~iZ¡, u   15 cm                           
  cÖwZwe‡¤î ~̀iZ¡, v  ?                                           

cÖK…wZ = ?      
weea©b, m  = ?                                                                                                                         

GLv‡b, 

e ‘̄i `~iZ¡, u  12 cm                                           

cÖwZwe‡¤̂i `~iZ¡, v  20 cm                                             

†dvKvm `~iZ, f  ? 

GLv‡b, 

eKªZvi e¨vmva©, r  40 cm                                         

e ‘̄i `~iZ¡,  u  ? 
weea©b,  m  2 I m  2 

GLv‡b, 

e ‘̄i `~iZ¡, u  f+x                                           

cÖwZwe‡¤̂i `~iZ¡, v  f+y                                              
†dvKvm `~iZ, f f 
cÖgvY Ki‡Z n‡e †h, xy=  f 2 
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14| GKwU DËj `c©Y Øviv m„ó cÖwZwe¤ ̂e ‘̄i AvKv‡ii 

x
1

Ask| 

`c©‡bi †dvKvm `~iZ f n‡j †`LvI †h, e ‘̄wU `c©b 

n‡Z fx )1(   `~‡i Aew ’̄Z|  
Avgiv Rvwb, 

u
vm   

u
v

x


1
 

)1(..........
x
uv   

Avevi, 

fuv
111

  

fuu
x




11
  

fu
x 11




     

fxu )1(   ‡`Lvb nj| 

 

15| f ‡dvKv‡mi GKwU AeZj `c©‡bi mvg‡b 3f ~̀‡i e ‘̄ ivL‡j  

‡`LvI †h, cÖwZwe‡¤î AvKvi e ‘̄i AvKv‡ii A‡a©K n‡e|  
Avgiv Rvwb, 

fuv
111

  

ffv
1

3
11

  

ffv 3
111

  

fv 3
131 

                                                                                                                                                                                                   

)1......(
2

3 fv                                                                                                                                                                                                                        

Avevi, 

u
vm   

f
fm

3
1

2
3

  

   

2
1

m A_©vr cÖwZwe‡¤î AvKvi e ‘̄i AvKv‡ii A‡a©K| 

 

 

 

 

 

 

 

 

 

 

 

 

 

16| `c©‡bi mvaviY mgxKiY ‡_‡K †`LvI †h, e ‘̄ I cÖwZwe‡¤̂i Ae ’̄vb 

wewbgq †hvM¨| 

hw`, e ‘̄i `~iZ¡ x n‡j cÖwZwe¤ ̂`~iZ¡ hZ n‡e cÖwZwe¤ ̂x n‡jI hw` e¯‘ 

`~iZ¡ ZZ nq Z‡e NUbvwU cÖgvwYZ n‡e| 

Avgiv Rvwb, 

fuv
111

  

fxv
111

  

xfv
111

  

fx
fx

v



1

 

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

fxv


  

Avevi, 

fuv
111

  

fux
111

  

xfu
111

  

fx
fx

u



1

 

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

fxu


  

(1) I (2) bs mgxKiY n‡Z ejv hvq, e ‘̄ I cÖwZwe‡¤î Ae ’̄vb wewbgq 

†hvM¨| 

GLv‡b, 

weea©b, 

x
m 1

  

†dvKvm `~iZ, f - f 
‡`Lv‡Z n‡e †h,  

e ‘̄i `~iZ¡,u = fx )1(    

GLv‡b, 

†dvKvm `~iZ, f f 
e ‘̄i `~iZ¡,u =3f  
‡`Lv‡Z n‡e †h, 

2
1

m   

 

GLv‡b, 

†dvKvm `~iZ, f f 
e ‘̄i `~iZ¡,u =x  

cÖwZwe¤̂ `~iZ¡,v =? 
cÖwZwe¤̂ `~iZ¡, v =x  

e ‘̄i `~iZ¡, u =? 
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cÖwZmiYt 

ỳwU gva¨‡gi we‡f`Z‡j Av‡jv hw` wZh©Kfv‡e AvcwZZ nq, Zvn‡j wØZxq gva¨‡g cÖ‡e‡ki mgq iwk¥i w`K cwieZ©b 

nIqvi NUbv‡K Av‡jvi cwZmiY e‡j|    

e¨vL¨vt wP‡Î ỳwU gva¨‡gi we‡f`Z‡j Av‡jvi cÖwZmiY cÖ̀ wk©Z n‡jv| PQ we‡f`Z‡j 

GKwU iwk¥ AO wZh©K fv‡e AvcwZZ nq| iwk¥wUi AwfgyL OC eivei| wKš‘ wØZxq gva¨‡g 

cÖ‡ek Kivi mgq iwk¥wUi MwZc_ cwiewZ©Z nq| A_©vr wØZxq gva¨‡g OB c‡_ P‡j| 

Ab¨ K_vq iwk¥wU OB c‡_ cÖwZm„Z nq|         

 

AvcwZZ iwk¥ (Incident ray) t ‡h iwk¥ we‡f`Z‡j cwZZ nq, Zv‡K AvcwZZ iwk¥ e‡j| 

wP‡Î AO AvcwZZ iwk¥| 

 

AvcZb we› ỳ (Point of incidence)t AvcwZZ iwk¥ we‡f`Z‡ji ‡h we› ỳ‡Z cwZZ nq, Zv‡K AvcZb we› ỳ e‡j| wP‡Î O 

AvcZb we› ỳ| 

 

cÖwZmwiZ iwk¥ (Reflected ray)t we‡f`Z‡j w`K cwieZ©‡bi ci wØZxq gva¨g w`‡q MgbKvix iwk¥‡K cÖwZmwiZ iwk¥ e‡j|   

wP‡Î OB cÖwZmwiZ cÖwZm„Z iwk¥|  

 

Awfj¤̂ (Normal) t AvcZb we› ỳ‡Z we‡f` Z‡ji Dci Aw¼Z j¤̂‡K Awfj¤̂ e‡j| wP‡Î NNO 
 Awfj¤̂|  

 

AvcZb †KvY (Angle of Incidence)t AvcwZZ iwk¥ Awfj‡¤̂i mv‡_ †h †KvY K‡i Zv‡K AvcZb †KvY e‡j| wP‡Î AvcZb 

†KvY, AONi   

 

cÖwZmiY †KvY (Angle of refraction) t cÖwZmwiZ iwk¥ Awfj‡¤̂i mv‡_ †h †KvY K‡i Zv‡K cÖwZmiY †KvY e‡j| wP‡Î 

cÖwZmiY †Kvb, NBOr   

 

cÖwZmi‡Yi m~Î (Laws of Refraction)t 
(1) AvcwZZ iwk¥, cÖwZm„Z iwk¥ Ges AvcZb we› ỳ‡Z we‡f` Z‡ji Dci Aw¼Z Awfj¤̂ GKB mgZ‡j _v‡K|  

(2) GK †Rvov wbw ©̀ó gva¨g I GKwU wbw ©̀ó e‡Y©i Av‡jvi wZh©K AvcZ‡bi †ÿ‡Î, AvcZb †Kv‡Yi mvBb I cÖwZmiY 

†Kv‡Yi mvB‡bi AbycvZ GKwU aªæe msL¨v|  

 

1g m~‡Îi e¨vL¨vt wP‡Î AO AvcwZZ iwk¥, OB cÖwZm„Z iwk¥ Ges NNO 
AvcZb we› ỳ‡Z 

Aw¼Z Awfj¤̂| m~Î Abyhvqx, AO, OB Ges NNO 
GKB mgZ‡j Av‡Q| 

 

2q m~‡Îi e¨vL¨vt wP‡Î GK †Rvov wbw ©̀ó gva¨‡gi Rb¨ cÖwZmiY †`Lvb n‡q‡Q| 

aiv hvK, GKwU wbw ©̀ó e‡Y©i Av‡jvK iwk¥ AvcwZZ n‡”Q| 2q m~Î Abyhvqx, 

æeKaª
r sin
i sin

, GB aªæeK‡K cÖwZmiv¼ ev cÖwZmibv¼ e‡j| G‡K  Øviv cÖKvk Kiv nq|  

  

cÖwZmiv¼ ev cÖwZmibv¼t GK †Rvov wbw ©̀ó gva¨g I GKwU wbw ©̀ó e‡Y©i Av‡jvi wZh©K AvcZ‡bi †ÿ‡Î, AvcZb †Kv‡Yi 

mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ GKwU aªæe msL¨v| GB aªæeK‡K cÖwZmiv¼ ev cÖwZmibv¼ e‡j| G‡K  Øviv 

cÖKvk Kiv nq| AvcZb †KvY i Ges cÖwZmiY †KvY r n‡j cÖwZmiv¼   
r sin
i sinμ  n‡e| cÖwZmiv¼ ỳB cÖKvi h_v t- 

1| Av‡cwÿK cÖwZmiv¼ 2| cig cÖwZmiv¼   

Av‡cwÿK cÖwZmiv¼t GK gva¨g mv‡c‡ÿ Ab¨ gva¨‡gi cÖwZmiv¼ †K Av‡cwÿK cÖwZmiv¼ e‡j| 

cig cÖwZmiv¼t k~b¨ gva¨g mv‡c‡ÿ †Kvb gva¨‡gi cÖwZmiv¼‡K cig cÖwZmiv¼ e‡j|    
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ỳwU gva¨‡gi cÖwZmiv‡¼i g‡a¨ m¤úK © 

ab
a 
 1

b   Gi cÖgvYt 

aiv hvK, a I b  ỳwU ¯̂”Q gva¨g| a jNy Ges b NbZ¡i gva¨g| PQ G‡`i we‡f` Zj| AO AvcwZZ iwk¥, OB cÖwZm„Z 

iwk¥| O we› ỳ‡Z NNO 
Awfj¤̂ n‡j,‡¯œ‡ji m~Îvbyhvqx|  

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

r
i

ba   GLv‡b, i AvcZb †KvY I r cÖwZmiY †KvY| 

Avgiv Rvwb, Av‡jvK iwk¥ cÖZ¨veZ©bkxj| A_©vr Av‡jvK iwk¥ BO c‡_ O we› ỳ‡Z AvcwZZ 

nevi ci OA c‡_ cÖwZm„Z n‡e|  ZLb AvcZb †KvY r I cÖwZmiY †KvY i| 

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

i
r

ab       

mgxKiY (1) †K (2) Øviv ¸b K‡i cvB,  

    

i
r

r
i

abba sin
sin

sin
sin

    

ev, 1 abba    

      

ab
ba 

 1
  A_©vr a gva¨‡gi cÖwZmiv¼ n‡e b gva¨‡gi cÖwZmiv‡¼i wecixZ msL¨vi mgvb|  

ba

ca
cb 


   Gi cÖgvYt 

a,b,c wZbwU gva¨g we‡ePbv Kiv hvK| gva¨g¸‡jv a,b,c,a GB iƒ‡c mvRv‡bv Av‡Q| cÖ_g I †kl gva¨g Awfbœ|  

gva¨g¸‡jvi g‡a¨ Aew¯’Z we‡f` Zj¸‡jv mgZj Ges ci¯úi mgvšÍivj|  

 aiv hvK, a gva¨g n‡Z AvMZ GKwU Av‡jvK iwk¥ gva¨g¸‡jvi ga¨ w`‡q Mgb K‡i †kl ch©šÍ a gva¨‡g wbM©Z nq&| 

iwk¥wUi MwZc_ n‡”Q ABCDE| AvcwZZ iwk¥ AB Ges wbM©Z iwk¥ DE| AB || DE| B, C I D  

we› ỳ‡Z cÖwZmi‡Yi Rb¨ Avgiv cvB, 

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

r
i

ba      

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

1r
r

cb      

 (3) ...  ...  ...  ...  
sin
sin 1

i
r

ac    

(1), (2) I (3) bs mgxKiY‡K ¸Y K‡i cvB,  

    

i
r

r
r

r
i

accbba sin
sin

sin
sin

sin
sin 1

1

     

ev, 1 accbba     

ev, 

acba
cb 





1

   











ca
ac

ba

ca
cb 






1                       

Nb gva¨‡g ¯’vwcZ e¯‘‡K nvév gva¨g †_‡K †`L‡j wbK‡U g‡b nq -Gi cÖgvYt 

A_©vr e ‘̄ Nb gva¨‡g _vK‡j cÖwZmiv¼. cÖK…Z MfxiZv I AvcvZ MfxiZvi g‡a¨ m¤úK©t    

‡Kvb e¯‘ †_‡K AvMZ Av‡jvK iwk¥ mivmwi †Pv‡L cÖ‡ek Ki‡j Avgiv e¯‘wU‡K †`L‡Z cvB| iwk¥ mivmwi bv G‡m hw` 

cÖwZmi‡Yi ci ‡Pv‡L cÖ‡ek K‡i Z‡e e¯‘i GKwU cÖwZwe¤̂ †`L‡Z cvIqv hvq| Nb gva¨‡g Aew¯’Z e¯‘‡K hw` jNyZi 

Want more Updates:  https://www.facebook.com/tanbir.ebooks

  facebook /gmail/skype: -tanbir.cox             Web: http://tanbircox.blogspot.com



09| Av‡jvi cÖwZmiY (Refraction Of Light) 

  

3
gva¨g n‡Z †`Lv nq, Zvn‡j e¯‘wU‡K A‡cÿvK…Z Kv‡Q g‡b nq| jNy gva¨‡g Aew¯’Z e¯‘‡K NbZi gva¨g n‡Z †`L‡j 

e¯‘wU‡K A‡cÿvK…Z ~̀‡i g‡b nq| 

 aiv hvK, a I b ỳwU ¯”̂Q gva¨g| a jNy I b Nb gva¨g| PQ G‡`i ga¨Kvi we‡f`Zj| GKwU we› ỳ e¯‘ F Nb 

gva¨‡g Av‡Q| e¯‘wU‡K jNy gva¨g n‡Z †`Lv n‡”Q| F n‡Z AvMZ GKwU Av‡jvK iwk¥ FO we‡f`Z‡j j¤̂ fv‡e AvcwZZ 

nj| GwU †mvRv OA c‡_ cÖwZm„Z nq| F n‡Z Ab¨ GKwU Av‡jvK iwk¥ FM| GwU wZh©Kfv‡e AvcwZZ Ges cÖwZmi‡Yi 

ci MC c‡_ hvq| OA Ges MC-‡K wcQbw`‡K evov‡j Giv H we› ỳ‡Z wgwjZ nq| Dci †_‡K †mvRvmywR e¯‘i w`‡K 

ZvKv‡j cÖwZm„Z iwk¥Øq †Pv‡L co‡e Ges g‡b n‡e Giv H we› ỳ †_‡K Avm‡Q| G Ae¯’vq, F-Gi GKwU Aev¯ÍÍe cÖwZwe¤^̂ H 

we› ỳ‡Z MwVZ n‡e| M we› ỳ‡Z BMG j¤̂ Uvbv nj|  

aiv hvK,    e ‘̄i ~̀iZ¡, OF= u = cÖK…Z MfxiZv 

      cÖwZwe¤̂ ~̀iZ¡, OH = v = AvcvZ MfxiZv  

      AvcZb †KvY, FMGi   

    cÖwZmiY †KvY, BMCr    

  

i
r

r
iab

ba sin
sin

sin
sin

11 


  

  ev, 

FMG
BMC

i
r

ba 



sin
sin

sin
sin  

GLb, AH || BM  Ges  HMC G‡`i †Q`K; (1)  ...  ...  ...  OHMBMC   Abyiƒc †KvY|   
Avevi, OF || MG  Ges  FM G‡`i †Q`K; (2)  ...  ...  ...  OFMFMG   GKvšÍi †KvY|   

OFM
OHM

FMG
BMC

ba 







sin
sin

sin
sin         

 ev, 

MH
MF

MFOM
MHOM

ba 
/
/         

O Ges M we› ỳ LyeB wbK‡U; d‡j, MF = OF; MH = OH 

v
u

OH
OF

ba         

GLb  u I v  Gi gvb ewm‡q cvB,         
MfxiZv AvcvZ

     MfxiZv ZcÖK    „

ba         

msKU †KvY I Gi kZ©t 

Av‡jvKiwk¥ Nb gva¨g †_‡K nvjKv gva¨‡g cÖwZm„Z nIqvi mgq AvcZb †KvY evov‡Z  

_vK‡j cÖwZmiY †KvYI evo‡Z _v‡K| wbw ©̀ó GKwU AvcZb †Kv‡Yi Rb¨ cÖwZmiY  

†Kv‡Yi gvb 90º nq| †h AvcZb †Kv‡Yi Rb¨ cÖwZmiY †Kv‡Yi gvb 90º nq †mB AvcZb 

‡KvY‡K msKU †KvY e‡j| wP‡Î NMO  AvcZb †Kv‡Yi Rb¨ cÖwZmiY †KvY  90MNO        

d‡j, KvY† msKU NMO | 

msKU †Kv‡Yi kZ© t Av‡jvK iwk¥ Nb gva¨g †_‡K nvjKv gva¨‡g AvcwZZ n‡e|  

c~Y© Af¨šÍÍixY cÖwZdjb I Gi kZ©t 

Av‡jvKiwk¥ Nb gva¨g †_‡K nvjKv gva¨‡g cÖwZm„Z nIqvi mgq AvcZb †KvY evov‡Z  

_vK‡j cÖwZmiY †KvYI evo‡Z _v‡K| wbw ©̀ó GKwU AvcZb †Kv‡Yi Rb¨ cÖwZmiY  

†Kv‡Yi gvb 90º nq| †h AvcZb †Kv‡Yi Rb¨ cÖwZmiY †Kv‡Yi gvb 90º nq †mB AvcZb 

‡KvY‡K msKU †KvY e‡j| AvcZb †KvY hw` msKU †KvY A‡cÿvI eo nq Z‡e cÖwZmi‡Yi 

cwie‡Z© cÖwZdj‡bi wbqgvbyhvqx cÖ_g gva¨‡gi Af¨šÍÍ‡i m¤úyY©iƒ‡c cÖwZdwjZ nq| G  

ai‡bi cÖwZdjb‡K c~Y© Af¨šÍÍixY cÖwZdjb e‡j| wP‡Î LO AvcwZZ Av‡jvK iwk¥i Rb¨ 

LO 
c~Y© Af¨šÍÍixY cÖwZdwjZ iwk¥|    
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c~Y© Af¨šÍixY cÖwZdj‡bi kZ©t (1) Av‡jvK iwk¥ Nb gva¨g †_‡K nvjKv gva¨‡g AvcwZZ n‡e|  

                                     (2) AvcZb †Kv‡Yi gvb msKU †Kv‡Yi †P‡q eo n‡e| 

 

msKU †KvY I cÖwZmiv‡¼i g‡a¨ m¤úK©t 

awi, Av‡jvK iwk¥ b Nb gva¨g ‡_‡K a nvjKv gva¨‡g cÖwZmwiZ n‡”Q|   

†hLv‡b, AvcZb †KvY i = c       

Ges cÖwZmiY †KvY r = 90º      

b  gva¨g mv‡c‡ÿ a gva¨‡gi cÖwZmiv¼ 

r
i

ab sin
sin

   

                                            ev, 




90sin
sin c

ab


  

                                             c
c

ab 


 sin
1

sin     

                              Avevi, 

ab
ba 

 1
  

                                 

c
ba 


sin

1    

nvjKv gva¨g mv‡c‡ÿ Nb gva¨‡gi cÖwZmiv¼ =

csin
1

| BnvB cÖwZmiv¼ I msKU †Kv‡Yi g‡a¨ m¤úK©|  

wcÖRgt wZbwU AvqZ‡ÿÎKvi Ges ỳwU wÎfyR‡ÿÎKvi mgZj c„ô Øviv mxgve× †Kvb ¯^”Q 

cÖwZmviK gva¨g‡K wcÖRg e‡j| wcÖR‡gi cuvPwU Zj _v‡K| wcÖR‡gi †h Zj w`‡q Av‡jvKiwk¥ 

cÖ‡ek K‡i Ges †h Zj w`‡q Av‡jvK iwk¥ †ei n‡q hvq Zv‡`i‡K wcÖR‡gi cÖwZmviK Zj  

e‡j| cÖwZmviK ZjØ‡qi ga¨eZ©x †KvY‡K cÖwZmviK †KvY e‡j|       

wcÖR‡gi †ÿ‡Î Aii  21 ev, 

2

2sin
ASin

mA 



   m¤úK©wUi  cÖgvYt   

g‡b Kwi, ABC GKwU wcÖR‡gi cÖavb †Q`| AB Ges AC cÖwZmiY Zj, A wcÖRg †KvY Ges BC wcÖR‡gi f~wg|  

AviI g‡b Kwi PQ †Kvb AvcwZZ iwk¥ evqy n‡Z wcÖR‡gi AB Z‡ji Q we› ỳ‡Z wZh©Kfv‡e AvcwZZ nj| G‡ÿ‡Î 

Av‡jvK iwk¥ jNyZi gva¨g n‡Z NbZi gva¨‡g cÖ‡ek Kivi d‡j cÖwZm„Z iwk¥ Q 

we› ỳ‡Z AB Z‡ji Dci Aw¼Z Awfj¤̂ ONQ 
-Gi Awfgy‡L m‡i wM‡q QR c‡_  

cÖwZm„Z n‡e| Gi ci H iwk¥ AC  Z‡ji R we› ỳ‡Z AvcwZZ n‡e Ges Avevi  

evqy gva¨‡g RS c‡_ wbM©Z n‡e| Zv n‡j Avevi iwk¥wUi cÖwZmiY NU‡e Ges KvP  

n‡Z evqy‡Z hvevi d‡j cÖwZm„Z iwk¥ AC Z‡ji R we› ỳ‡Z Aw¼Z Awfj¤̂ RN   
n‡Z ~̀‡i m‡i hv‡e| GLv‡b, PQRS Av‡jvK iwk¥i c_ wb‡ ©̀k K‡i| GLb  

AvcwZZ Av‡jvK iwk¥ PQ -†K mvg‡bi w`‡K L ch©šÍ Ges wbM©Z iwk¥ RS †K  

wcQb w`‡K ewa©Z Ki‡j Giv O we› ỳ‡Z wgwjZ n‡e| GLv‡b H iwk¥i Rb¨ SOL weP ÿwZ †KvY wb‡ ©̀k K‡i| G‡K  Øviv 

cÖKvk Kiv nq|  SOL   

 

weP¨ywZ †KvYt AvcwZZ iwk¥‡K mvg‡bi w`‡K Ges wbM©Z iwk¥‡K wcQb w`‡K ewa©Z Ki‡j  

†h †KvY Drcbœ nq Zv‡K weP¨ywZ †KvY e‡j| GK K_vq, AvcwZZ iwk¥ I wbM©Z iwk¥i  

ga¨eZ©x †KvY‡K weP¨ywZ †KvY e‡j| G‡K  Øviv cÖKvk Kiv nq| wP‡Î LOS weP¨ywZ †KvY| 

 

A¼b t RN
-†K wcQ‡bi w`‡K ewa©Z Kivq Zv ONQ 

Gi mv‡_ O
we› ỳ‡Z wgwjZ nj|       

 

weP¨ywZi wnmvet g‡b Kwi,  rRQO    ,rQRO  , 2211  GesiNSRiPQN |  

Zvn‡j †gvU weP¨ywZ, )()( 221121 ririxx    
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                    ev, (1)  ...  ...  ...  )()( 2121 rrii   

GLb QRO  wÎfy‡R,  `yB  rO 21  r mg‡KvY ... ... ... ... (2) 
cybivq,  AQO©R PZzf©y‡R GK A  OAROQ  mg‡KvY 

(3)   ...  ...  ...  KvYmg‡ `yB OA  

(2) I (3) bs mgxKiY n‡Z Avgiv cvB,  OAr  21rO  

  r  21 Ar   

         A_©vr   (4)  ...  ...  ...  ...   Arr 21   

(4) bs mgxKiY n‡Z r1 I r2 Gi gvb (1) bs mgxKi‡Y ewm‡q cvB, 

weP¨ywZ, (5)  ...  ...  ...  21 Aii   GUvB nj wcÖR‡gi ga¨ w`‡q Av‡jvK iwk¥i weP¨ywZi ivwkgvjv|  

 

b~¨bZg weP¨ywZ †KvYt wcÖR‡gi Dci AvcwZZ iwk¥i AvcZb †KvY Lye wb¤§gvb †_‡K ax‡i  

ax‡i evov‡Z _vK‡j cÖ_gZ weP¨ywZ †KvY Kg‡Z _v‡K| wKš‘ AvcZb †KvY GKwU wbw ©̀ó gvb  

AwZµg Ki‡j weP¨ywZ †KvY Kgvi cwie‡Z© evo‡Z ïiæ K‡i| †h we‡kl gv‡bi AvcZb  

†Kv‡Yi Rb¨ weP¨ywZ †Kv‡Yi gvb me‡P‡q †QvU nq| AvcZb †Kv‡Yi gvb Gi †P‡q †QvU ev  

eo n‡j weP¨ywZ †KvY me mgqB eo n‡e| wb¤§Zg gv‡bi GB weP ÿwZ †KvY‡K b~¨bZg weP¨ywZ 

 †KvY e‡j| G‡K m Øviv cÖKvk Kiv nq|  

wcÖR‡gi b~¨bZg weP¨ywZi kZ© n‡Z Avgiv Rvwb †h, m2121   ,rr  ,    Iii  

(4) bs I (5) bs mgwKiY ‡_‡K cvB,   r 11 Ar   

                                        ev,   A2r1   

                                            (6)  ...  ...  ...  ...   
2
Ar1   

                                I  11 Aiim   

                                ev,  2 1 Aim   

                                   (7)  ...  ...  ...  ...  
2

  1
mAi 

  

Pvi cv‡ki gva¨g mv‡c‡ÿ wcÖRgc`v‡_©i cÖwZmiv¼ 

1

1

sin
sin

r
i

  

Pvi cv‡ki gva¨g mv‡c‡ÿ wcÖRgc`v‡_©i cÖwZmiv¼,

2
sin

2
sin

A

A m





 (cÖgvwYZ)|  [ (6) I (7) bs mgxKiY †_‡K r1 I i1  

Gi gvb ewm‡q|] 
 

miæ wcÖR‡g Av‡jvK iwk¥i weP¨ywZt  

‡h mKj wcÖR‡gi †KvY 4º †_‡K 6º -Gi †P‡q eo bq Zv‡`i‡K miæ wcÖRg e‡j| ‡Kvb miæ wcÖR‡gi Dci GKwU iwk¥ Lye 

†QvU †Kv‡Y AvcwZZ n‡j A_©vr cÖvq j¤̂ fv‡e AvcwZZ n‡j weP¨ywZ †KvY,  

Aii  21  Ges 

2

2

1

1

sin
sin

sin
sin

r
i

r
i
   

GLb i1 I r1 Lye †QvU nIqvq i2 I r2 I Lye †QvU nq K‡RB, 

2211
2

 2

1

1     riri
r
i

r
i    I   [ i1 Lye †QvU †mB Rb¨ 11sin ii  Abyiƒc fv‡e 222211 sinr sini ,sin rirr    I ] 

Arr  21   

ev, Arr  )( 21  

ev, AA    
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        )1(   A   

 

Av‡jvi we”QyiY t mv`v Av‡jv wcÖR‡gi ga¨w`‡q cÖwZmi‡Yi d‡j mvZwU g~j e‡Y© wef³ nIqvi cÖwµqv‡K Av‡jvi we”QyiY 

e‡j|   

 

 

eY©vjxt ‡hŠwMK Av‡jvi we”Qyi‡Yi d‡j g~j eY©mg~‡ni †h m¾v ev cwÆ cvIqv hvq, 

Zv‡K eY©vjx e‡j| †mŠi eY©vjx‡Z wb‡¤§v³ 7 wU eY© _v‡K| †hgbtÑ †e¸bx, bxj,  

Avmgvbx, meyR, njy`, Kgjv I jvj|  

 

Av‡jvK †K› ª̀t ‡Kvb Av‡jvK iwk¥ hw` †Kvb †j‡Ýi GK c„‡ô AvcwZZ n‡q wbM©Z  

nIqvi mgq AvcwZZ iwk¥i mgvšÍiv‡j wbM©Z nq Zvn‡j †mB iwk¥ †j‡Ýi cÖavb  

A‡ÿi †h we› ỳi ga¨w`‡q hvq †mB we› ỳ‡K ‡j‡Ýi Av‡jvK †K› ª̀ e‡j| A_ev  

†j‡Ýi †h we› ỳi ga¨w`‡qAv‡jvK iwk¥ Mgb Ki‡j Av‡jvK iwk¥ evKvq bv A_©vr  

cÖwZmwiZ nq bv Zv‡K Av‡jvK †K› ª̀ e‡j| wP‡Î O Av‡jvK †K› ª̀|  

cÖavb †dvKvmt cÖavb A‡ÿi mgvšÍivj iwk¥¸”Q cÖwZmi‡Yi ci  

cÖavb A‡ÿi †h we› ỳ‡Z wgwjZ nq (DËj †j‡Ýi †ÿ‡Î) A_ev  

‡h we› ỳ †_‡K Qwo‡q co‡Q e‡j g‡b nq (AeZj †j‡Ýi †ÿ‡Î) 

‡m we› ỳ‡K †j‡Ýi cÖavb †dvKvm ev g~L¨ †dvKvm e‡j| cÖavb 

†dvKvm‡K F Øviv cÖKvk Kiv nq| wP‡Î F cÖavb †dvKvm e‡j|   

 

‡dvKvm Zj t  †Kvb †j‡Ýi †dvK‡mi ga¨w`qv cÖavb A‡ÿi  

mv‡_ j¤̂ fv‡e †h _j Kíbv Kiv nq Zv‡K †dvKvm Zj e‡j| 

Wvb cv‡k©¦i wP‡Î †dvKvm Zj †`Lvb nj|   

‡MŠY †dvKvmt cÖavb A‡ÿi mv‡_ mvgvb¨ AvbZ& mgvšÍivj  

iwk¥¸”Q †Kvb †j‡Ý AvcwZZ n‡q cÖwZmi‡Yi ci †dvKvm  

Z‡ji †h we› ỳ‡Z wgwjZ nq (DËj †j‡Ý) ev †h we› ỳ †_‡K  

Acm„Z n‡”Q e‡j g‡b nq (AeZj †j‡Ý) Zv‡K †MŠY †dvKvm 

e‡j| Wvb cv‡k¦©i wP‡Î F  †MŠY †dvKvm|  

AbyeÜx †dvKvmt ‡j‡Ýi cÖavb A‡ÿi Dci Ggb ỳwU we› ỳ Av‡Q hv‡`i  

†h †Kvb GKwU‡Z e¯‘ ivL‡j h_vµ‡g AciwU‡Z cÖwZwe¤̂ m„wó nq Zv‡K  

AbyeÜx †dvKvm e‡j| wP‡Î A I B  AbyeÜx †dvKvm|   

DËj †j‡Ýi ev¯ÍÍecÖwZwe‡¤̂i †ÿ‡Î 
fuv
111

  Gi cÖgvYt  

g‡b Kwi, LL 
GKwU miæ DËj †jÝ| O †j‡Ýi Av‡jvK †K› ª̀| F cÖavb ‡dvKvm, F wØZxq cÖavb †dvKvm Ges 

QQO 
cÖavb Aÿ| †j‡Ýi cÖavb †dvKv‡mi evB‡i cÖavb A‡ÿi Dci PQ GKwU jÿ e¯‘| P we› ỳ †_‡K AvMZ PA Av‡jvK 

iwk¥ cÖavb A‡ÿi mgvšÍiv‡j AvcwZZ n‡q AFR c‡_ cÖwZm„Z nq| Av‡iKwU iwk¥ PO Av‡jvK †K› ª̀ O Gi ga¨ w`‡q 

†mvRv POS c‡_ cÖwZm„Z nq| cÖwZm„Z iwk¥Øq P © we› ỳ‡Z wgwjZ nq| P we› ỳ †_‡K OF †iLvi Dci QP 
j¤̂ Uvbv nj| 

Zvn‡j QP 
j¤̂B PQ Gi ev¯ÍÍecÖwZwe¤̂|  

 

wnmve I MYbvt wPÎ †_‡K †`Lv hvq †h, QOPPOQ    I  wÎfyR  

ỳwU m „̀k 

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

OQ
QP

PQ






   

Avevi, QFP  AFO  I  wÎfyR ỳwU m „̀k 
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(2) ...  ...  ...  
QF

OF
QP

AO






   

                 ev, 

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

OF
QP

PQ





    [ PQOA GKwU AvqZ‡ÿÎ e‡j AO=PQ ]  

(1) I (3) bs mgxKiY n‡Z cvB, 

  

QF
OF

QO
OQ





  

      ev, 

] QF [                 (4) ...  ...  ... OFQO
OFQO

OF
QO

OQ







    

wP‡ýi AvaywbK cÖ_v Abyhvqx, mKj ev Í̄Íe ~̀iZ¡ abvZ¥K; 

          d‡j, OQ = e ‘̄i ~̀iZ¡ = u 

                 QO  = cÖwZwe¤̂ ~̀iZ¡ = v 

                 OF = ‡dvKvm ~̀iZ¡ = f 
            (4) bs mgxKi‡Y gvb ewm‡q cvB, 

     

 
fv

f
v
u




   

         ev,  uf-uvvf      

         ev, 

v
1 

f
1

u
1


           [ u v f  Øviv Dfq cÿ‡K fvM K‡i|]    

         

  
f
1

u
1

v
1 

   (cÖgvwYZ)|     

DËj †j‡Ýi Aev¯ÍÍecÖwZwe‡¤̂i †ÿ‡Î 

fuv
111

  Gi cÖgvYt  

g‡b Kwi, LL 
GKwU miæ DËj †jÝ| O †j‡Ýi Av‡jvK †K› ª̀| F cÖavb‡dvKvm, F wØZxq cÖavb †dvKvm Ges OFQ  

cÖavb Aÿ| †j‡Ýi cÖavb †dvKv‡mi wfZ‡i cÖavb A‡ÿi Dci PQ GKwU jÿ e ‘̄| P we› ỳ †_‡K AvMZ PA Av‡jvK iwk¥ 

cÖavb A‡ÿi mgvšÍiv‡j AvcwZZ n‡q AFR c‡_ cÖwZm„Z nq| Av‡iKwU iwk¥ PO Av‡jvK †K› ª̀ O Gi ga¨ w`‡q †mvRv 

POS c‡_ cÖwZm„Z nq| cÖwZm„Z iwk¥Øq Acmvix e‡j wgwjZ nq bv| G‡`i‡KwcQ‡bi w`‡K evwo‡q w`‡j P we›`‡Z wgwjZ 

nq| P we› ỳ †_‡K OF †iLvi Dci QP 
j¤̂ Uvbv nj| Zvn‡j QP 

j¤̂B PQ Gi Aev¯ÍÍe cÖwZwe¤̂|  

 

wnmve I MYbvt wPÎ †_‡K †`Lv hvq †h, QOPPOQ    I  wÎfyR ỳwU m „̀k  

  

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

OQ
QP

PQ






   

Avevi, QFPAFO    I  wÎfyR ỳwU m „̀k 

  

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

OF
QP

AO






   

                 ev, 

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

OF
QP

PQ





 [ PQOA GKwU AvqZ‡ÿÎ e‡j AO=PQ ]  

(1) I (3) bs mgxKiY n‡Z cvB, 

  

QF
OF

QO
OQ





  

      ev, 

] QF [                 (4) ...  ...  ... OFQO
OFQO

OF
QO

OQ







    

wP‡ýi AvaywbK cÖ_v Abyhvqx, mKj ev Í̄Íe ~̀iZ¡ abvZ¥K I mKj Aev¯ÍÍe ~̀iZ¡ FbvZ¥K; 
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          d‡j, OQ = e ‘̄i ~̀iZ¡ = u 

                 QO  = cÖwZwe¤̂ ~̀iZ¡ = v 

                 OF = ‡dvKvm ~̀iZ¡ = f 
            (4) bs mgxKi‡Y gvb ewm‡q cvB, 

     

 
fv

f
v

u





    

         ev,  ufuvvf      

         ev, 

v
1 

f
1

u
1







           [ u v f  Øviv Dfq cÿ‡K fvM K‡i|]    

         

  
f
1

u
1

v
1 

   ( cÖgvwYZ)|     

AeZj †j‡Ýi (Aev¯ÍÍecÖwZwe‡¤̂i) †ÿ‡Î 

fuv
111


 Gi cÖgvYt  

g‡b Kwi, LL 
GKwU miæ AeZj †jÝ| O †j‡Ýi Av‡jvK †K› ª̀| F wØZxq cÖavb †dvKvm Ges OQQ 

cÖavb Aÿ| †j‡Ýi 

cÖavb A‡ÿi Dci PQ GKwU jÿ e¯‘| P we› ỳ †_‡K AvMZ PA Av‡jvK iwk¥ cÖavb A‡ÿi mgvšÍiv‡j AvcwZZ n‡q AR 

c‡_ cÖwZm„Z nq| Av‡iKwU iwk¥ PO Av‡jvK †K› ª̀ O Gi ga¨ w`‡q †mvRv POS c‡_ cÖwZm„Z nq| cÖwZm„Z iwk¥Øq 

Acmvix e‡j wgwjZ nq bv| G‡`i‡K wcQ‡bi w`‡K evwo‡q w`‡j P we›`‡Z wgwjZ nq| P we› ỳ †_‡K OF †iLvi Dci 

QP 
j¤̂ Uvbv nj| Zvn‡j QP 

j¤̂B PQ Gi Aev¯ÍÍe cÖwZwe¤̂| 

wnmve I MYbvt wPÎ †_‡K †`Lv hvq †h, QOPPOQ    I  wÎfyR ỳwU m „̀k  

  

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

OQ
QP

PQ






   

Avevi, QFPAFO    I  wÎfyR ỳwU m „̀k 

 

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

OF
QP

AO






   

         ev, 

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

OF
QP

PQ





 [ PQOA GKwU AvqZ‡ÿÎ e‡j AO = PQ ]  

(1) I (3) bs mgxKiY n‡Z cvB, 

   

QF
OF

QO
OQ





  

    ev, 

] QF [                 (4) ...  ...  ... QOOF
QOOF

OF
QO

OQ 






    

wP‡ýi AvaywbK cÖ_v Abyhvqx, mKj ev Í̄Íe ~̀iZ¡ abvZ¥K I mKj Aev¯ÍÍe ~̀iZ¡ FbvZ¥K; 

          d‡j, OQ = e ‘̄i ~̀iZ¡ = u 

                 QO  = cÖwZwe¤̂ ~̀iZ¡ = v 

                 OF = ‡dvKvm ~̀iZ¡ = f 
            (4) bs mgxKi‡Y gvb ewm‡q cvB, 

     

 
)( vf

f
v

u






    

         ev,  uvufvf      

         ev, 

f
1 

v
1

u
1





           [ u v f  Øviv Dfq cÿ‡K fvM K‡i|]    
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f
1

u
1

v
1

  
   (cÖgvwYZ)|     

 

‰iwLK weea©bt we‡¤̂i ˆ`N©̈  I e¯‘i ˆ`‡N©̈ i AbycvZ‡K ˆiwLK weea©b e‡j| Avevi cÖwZwe‡¤̂i ~̀iZ¡ I e¯‘i ~̀i‡Z¡i 

AbycvZ‡KI ˆiwLK weea©b e‡j| G‡K m Øviv cÖKvk Kiv nq|  cÖwZwe‡¤̂i ˆ`N©̈  y, e ‘̄i ˆ`N©̈  x, cÖwZwe‡¤̂i ~̀iZ¡ v I e¯‘i 

~̀iZ¡ u n‡j, weea©b 

u
v

x
ym   n‡e|  weea©b ỳwU GKB cÖKvi ivwki AbycvZ e‡j Gi †Kvb GKK †bB|  

weea©‡bi ivwkgvjvt wP‡Î PQ jÿ e¯‘i Rb¨ QP 
D‡ëv (DËj ‡j‡Ý) wmav (AeZj ‡j‡Ý)  cÖwZwe¤̂ m„wó n‡q‡Q| myZivs 

weea©b 

PQ
QPm



 GLb PQOOQP   Ges Ø‡qi g‡a¨  

 90PQOOQP  

POQQOP    [wecÖZxc †KvY (DËj ‡j‡Ý), GKB †KvY (AeZj ‡j‡Ý)] 
Ges Aewkó OPQQPO   

myZivs wÎfyR ỳwU m „̀k‡KvYx ev m „̀k| 

 d‡j, 

OQ
QO

PQ
QP 




 

    

(1)  ...  ...  ...  
x
y

OQ
QOm 



 

wP‡ýi ev Í̄Íe cÖ_v Abymv‡i,  

(ev¯ÍÍe ~̀iZ¡ abvZ¡K I Aev¯ÍÍe ~̀iZ¡ FbvZ¥K|) 

(1) bs mgxKiY Abymv‡i,  
x
y

u
vm   

cÖwZwe¤̂ Aev¯ÍÍe, wmav ev mgkxl© n‡j weea©b abvZ¡K aiv nq|  

wKš‘ wmav Z_v Aev¯ÍÍecªwZwe‡¤̂i †ÿ‡Î, cÖwZwe‡¤̂i ~̀iZ¡, v FbvZ¥K| Avevi, cÖwZwe¤̂ ev¯ÍÍe, D‡ëv ev Aekxl© n‡j weea©b 

FbvZ¡K aiv nq| wKš‘ D‡ëv Z_v ev Í̄ÍecªwZwe‡¤̂i †ÿ‡Î, cÖwZwe‡¤̂i ~̀iZ¡, v abvZ¥K| 

wPý ms‡kvab K‡i cvB,  
x
y

u
vm   

AeZj Z‡ji Rb¨  

ruv
11 




 m¤úK©wU cÖgvY Ki| GLv‡b cÖwZK ¸wj cÖPwjZ A_© enb K‡it 

aiv hvK, evqygva¨‡g Ab¨ GKwU NbZi gva¨‡g ivLv nj| NbZi gva¨‡gi cÖwZmiv¼ | Gi GKwU Kg D‡b¥‡li AeZj 

cÖwZmviK Zj Av‡Q| ZjwUi cÖavb †Q` RRO 
, †giæ O, eµZvi †K› ª̀ C, cÖavb Aÿ OCA| cÖavb A‡ÿi Dci A GKwU 

we› ỳe¯‘|  

awi, A n‡Z AvMZ GKwU iwk¥ AB| GwU RRO 
-Gi B we› ỳ‡Z AvcwZZ| NBC Awfj¤̂ AuvKv nj| AB iwk¥wU Awfj‡¤̂i 

w`‡K wKQzUv ‡eu‡K BD eivei cÖwZm„Z nq| A n‡Z AvMZ Ab¨ GKwU iwk¥ AO| GwU j¤̂ fv‡e AvcwZZ| ZvB †Kvb w`‡K 

bv  †e‡Ku GwU †mvRv AOE c‡_ hvq| cÖwZm„Z iwk¥Øq‡K wcQ‡bi w`‡K evov‡j G we› ỳ‡Z wgwjZ nq| AZGe G we› ỳ‡Z A 

we› ỳi GKwU Aev Í̄ÍecÖwZwe¤̂ MwVZ n‡e|     

AvcZb †KvY iABC          

cÖwZmiY †KvY rDBN      

        rDBNCBG   

Avgiv Rvwb,

 

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

r
i

     

ev,

 ri sinsin    

ev,

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

sin
sin
sin

C
r

C
i 
 [Dfq cÿ‡K sinC Øviv fvM]   
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GLb, ABC  n‡Z, (3)  ...  ...  ...  ...  
sin
sin

AB
AC

C
i
   

       BCG  n‡Z, (4)  ...  ...  ...  ...  
sin
sin

GB
GC

C
r
  

(2) bs mgxKi‡Y (3) I (4) Gi gvb ewm‡q cvB,  

                      (5)  ...  ...  ...  ...  ...  
GB
GC

AB
AC 

  

cÖwZmviK ZjwU Kg D‡b¥‡li| ZvB B we› ỳ O we› ỳi LyeB wbK‡U Aew¯’Z| ZvB, AB=AO; GB=GO; 

n‡Z cvB,  
GO
GC

AO
AC 

   

               ev,  )(
GO

COGO
AO

COAO 


   

               ev, (6)  ...  ...  ...  ...  ...   11 





 

GO
CO

AO
CO

  

wP‡ýi bZzb cÖ_v Abymv‡i, CO = r, AO = +u, GO = v; 

n‡Z cvB, 

v
r

v
r

u
r 

 













  11   

   1 
u
r

v
r   

                             (7)  ...  ...  ...  ...  11
ruv





  (cÖgvwYZ)  

DËj Z‡ji Rb¨  

ruv
11 




 m¤úK©wU cÖgvY Ki| GLv‡b cÖwZK ¸wj cÖPwjZ A_© enb K‡it 

aiv hvK, evqygva¨‡g Ab¨ GKwU NbZi gva¨‡g ivLv nj| NbZi gva¨‡gi cÖwZmiv¼ | Gi GKwU Kg D‡b¥‡li DËj 

cÖwZmviK Zj Av‡Q| ZjwUi cÖavb †Q` RRO 
, †giæ O, eµZvi †K› ª̀ C, cÖavb Aÿ AOC| cÖavb A‡ÿi Dci A GKwU 

we› ỳe¯‘|   

awi, A n‡Z AvMZ GKwU iwk¥ AB| GwU RRO 
-Gi B we› ỳ‡Z AvcwZZ| NBC Awfj¤̂ AuvKv nj| AB iwk¥wU Awfj‡¤̂i 

w`‡K wKQzUv ‡eu‡K BD eivei cÖwZm„Z nq| A n‡Z AvMZ Ab¨ GKwU iwk¥ AO| GwU j¤̂ fv‡e AvcwZZ| ZvB †Kvb w`‡K 

bv  †e‡Ku GwU †mvRv AOC c‡_ hvq| cÖwZm„Z iwk¥Øq‡K wcQ‡bi w`‡K evov‡j G we› ỳ‡Z wgwjZ nq| AZGe G we› ỳ‡Z A 

we› ỳi GKwU Aev Í̄ÍecÖwZwe¤̂ MwVZ n‡e|     

AvcZb †KvY iABN          

cÖwZmiY †KvY rDBC      

Avgiv Rvwb,

 

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

r
i

     

ev,

 ri sinsin    

ev,

 )sin()sin( CBGABC     

ev,

 CBGABC  sinsin    

ev,

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

sin
sin

sin
C
CBG

C
ABC 


 

[Dfq cÿ‡K sinC Øviv fvM]   

GLb, ABC  n‡Z, (3)  ...  ...  ...  ...  
sin

sin
AB
AC

C
ABC




  

       BCG  n‡Z, (4)  ...  ...  ...  ...  
sin

sin
BG
CG

C
CBG




 

(2) bs mgxKi‡Y (3) I (4) Gi gvb ewm‡q cvB,  
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                      (5)  ...  ...  ...  ...  ...  
BG
CG

AB
AC 

  

cÖwZmviK ZjwU Kg D‡b¥‡li| ZvB B we› ỳ O we› ỳi LyeB wbK‡U Aew¯’Z| ZvB, AB=AO; GB=GO; 

n‡Z cvB,  
OG
CG

AO
AC 

   

               ev,  )(
OG

OCOG
AO

OCAO 


   

               ev, (6)  ...  ...  ...  ...  ...   11 





 

OG
OC

AO
OC

  

wP‡ýi bZzb cÖ_v Abymv‡i, OC = r, AO = +u, OG = v;  

n‡Z cvB, 

v
r

v
r

u
r 

 








  11   

   1 
u
r

v
r   

                             (7)  ...  ...  ...  ...  11
ruv





  (cÖgvwYZ)  

‡jÝ cȪ ‘ZKvi‡Ki mgxKiYt aiv hvK LL 
GKwU miæ †jÝ| GwU evqyi g‡a¨ Aew¯’Z| †j‡Ýi Dcv`v‡bi cÖwZmiv¼ | O 

Av‡jvK †K›`ª| cÖavb A‡ÿi Dci A GKwU we› ỳ-e¯‘| A n‡Z AvMZ AB Av‡jvK iwk¥ †j‡Ýi B we› ỳ‡Z AvcwZZ nj| GwU 

†j‡Ýi g‡a¨ BC c‡_ hvq| †jÝ †_‡K wbM©Z n‡q GwU CF c‡_ hvq| A n‡Z AvMZ Ab¨ GKwU Av‡jvK iwk¥ Av‡jvK †K›`ª 

w`‡q †mvRvmywR AO c‡_ hvq|  

 

1g c„‡ô cÖwZmiYt cÖwZm„Z iwk¥Øq n‡”Q BC I M1M2 | G‡`i †Q`  

we› ỳ E| myZivs 2q c„ô bv _vK‡j, E nZ A Gi ev Í̄ÍecÖwZwe¤̂|  

AvcZb gva¨g mv‡c‡ÿ cÖwZmiY gva¨‡gi cÖwZmiv¼ = | 

e¯‘i ~̀iZ¡ = OA = u  

cÖwZwe‡¤̂i ~̀iZ¡ = OE = v  
cÖ_g c„‡ôi eµZvi e¨vmva© = r1 

(1)  ...  ...  ...  11

1ruv








 

2q c„‡ô cÖwZmiYt G c„‡ô AvcwZZ BC I M1M2 iwk¥ E we› ỳ AwfgyLx | AZGe E we› ỳ G‡ÿ‡Î Aev Í̄Íe e¯‘ wn‡m‡e wµqv 

K‡i| cÖwZm„Z iwk¥Øq n‡”Q CF I M2F| G‡`i †Q` we› ỳ F|  

AZGe, Aev¯ÍÍe jÿe¯‘ E Gi ev Í̄Íe cÖwZwe¤̂ n‡”Q F|  

AvcZb gva¨g mv‡c‡ÿ cÖwZmiY gva¨‡gi cÖwZmiv¼ 


1

 | 

e¯‘i ~̀iZ¡ = OE = v  
cÖwZwe‡¤̂i ~̀iZ¡ = OF = v [ F n‡”Q A we› ỳi P~ovšÍ cÖwZwe¤̂ ] 
wØZxq c„‡ôi eµZvi e¨vmva© = r2 

2

1)/1(1/1
rvv








 

       ev, 

2

11
rvv
 




     [ Dfq cÿ‡K  Øviv ¸Y K‡i| ] 

       ev, (2)  ...  ...  ...  )1(1

2rvv








     

mgxKiY (1) I (2) †hvM K‡i cvB,  
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(3)  ...  ...  ... 11)1(11

21










rruv
  

e¯‘ Amxg ~̀i‡Z¡ _vK‡j cÖwZwe¤̂ cÖavb †dvKv‡m MwVZ nq| A_©vr, u n‡j v = f ; gvb¸wj (3) bs  mgxKi‡Y ewm‡q 

cvB,  












21

11)1(11
rrf

      









21

11)1(01
rrf

  

        (4)  ... ...  ...  11)1(1

21










rrf
  

(4) bs mgxKiY‡K †jÝ cȪ ‘Z Kvi‡Ki mgxKiY e‡j| GKwU wbw ©̀ó †dvKvm ~̀i‡Z¡i ev wbw ©̀ó ÿgZvi †jÝ cȪ ‘Z Ki‡Z r1 

ev r2 -Gi gvb KZ n‡e Zv G mgxKiY Øviv wbY©q Kiv nq|  

Zzj¨ †j‡Ýi †dvKvm ~̀iZ¡ I ÿgZv A_©vr Zzj¨ †j‡Ýi ÿgZv †jÝ¸‡jvi c„_K c„_K ÿgZvi mgwói mgvbt  

Zzj¨ †jÝt hw` cÖwZwe‡¤î Ae¯’vb, cÖK…wZ BZ¨vw` AcwiewZ©Z †i‡L †Kvb †jÝ mgevq‡K GKwU GKK †jÝ Øviv cÖwZ¯’vcb 

Kiv hvq Zvn‡j H GKK †jÝ‡K D³ mgev‡qi mgZzj¨ †jÝ e‡j|  

 aiv hvK, L1I L2 ỳwU miæ D‡fvËj †jÝ| Giv GKB Aÿ eivei ci¯ú‡ii ms¯ú‡k© Aew ’̄Z| G‡`i †dvKvm ~̀iZ¡ 

h_vµ‡g f1I f2| XX 
G‡`i mvaviY cÖavb Aÿ| cÖavb A‡ÿi Dci A GKwU we› ỳ-e¯‘| O n‡”Q †jÝØ‡qi ¯úk© we› ỳ| 

†jÝØq miæ nIqvq O †K cÖ‡Z¨KwU †j‡Ýi Av‡jvK †K› ª̀ wnmv‡e Mb¨ Kiv hvq| e ‘̄i ỳiZ¡ = AO = u|  

A n‡Z GKwU AvMZ Av‡jvK iwk¥ AB| GwU L1-G cÖwZmi‡Yi ci BC c‡_ hvq, L2 -G cÖwZmi‡Yi ci CD c‡_ hvq|  

A n‡Z Ab¨ GKwU Av‡jvKiwk¥ †mvRvmywR XAO 
c‡_ hvq| CD Ges XAO   Gi D we› ỳ‡Z wgwjZ nq| BC Ges XAO 

 

Gi E we› ỳ‡Z wgwjZ nq| E n‡”Q L1 Øviv m„ó A-Gi cÖwZwe¤̂|  

awi, cÖwZwe‡¤̂i ~̀iZ¡, OE = v © ;  

(1)  ...  ...  ...  111

1fuv



  

cÖwZwe¤̂ E, L2 †j‡Ýi Rb¨ Aev¯ÍÍee ‘̄ wnmv‡e KvR Ki‡e| 

D n‡”Q L2 Øviv m„ó E -Gi cÖwZwe¤̂|  

awi, cÖwZwe‡¤̂i ~̀iZ¡, OD = v ; 

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

11

2fvv



       [Aev Í̄ÍecÖwZwe‡¤̂i ~̀iZ¡ FbvZ¥K] 

(1) I (2) bs mgxKiY †hvM K‡i cvB,  

(3)  ...  ...  ...  1111

21 ffuv
  

GLb Zzj¨ †j‡Ýi †ÿ‡Î, e¯‘i ~̀iZ¡ = u   

cÖwZwe‡¤̂i ~̀iZ¡ = v Ges Zzj¨‡j‡Ýi †dvKvm ~̀iZ¡ = F  

(4)  ...  ...  ...  111
Fvu

  

mgxKiY (3) I (4) †K Zyjbv K‡i cvB, 

   11
F
1

21 ff
   

GKB fv‡e †`Lvb hvq †h, f1, f2, f3, ...... fn BZ¨vw` †dvKvm ~̀iZ¡ wewkó n msL¨K †jÝ ms‡hvwRZ Ki‡j, 

(5)  ...  ...  ...  ...  
f
1  ...............  111

F
1

n321


fff

 

Zzj¨ †j‡Ýi †dvKvm ~̀iZ¡,  (6)  ...  ...  ...   1
1

f
1...................... 111

1

n321







ffff

F  
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Zzj¨ †j‡Ýi ÿgZv, 

F
P 1
  I ms‡hvwRZ †jÝ ¸wji ÿgZv h_vµ‡g 

nffff
P 1P ..................  1P  ,1P  ,1

n
3

3
2

2
1

1   n‡j (5) bs mgwKi‡Y GB gvb¸wj ewm‡q cvB,  

(7)  ...  ...  ...  ...  P  ...............  P n321  PPP  

A_©vr Zzj¨ †j‡Ýi ÿgZv †jÝ¸‡jvi c„_K c„_K ÿgZvi mgwói mgvb| 

iwk¥ wP‡Îi mvnv‡h¨ †j‡Ýi mvg‡b wewfbœ Ae¯’v‡b ¯’vwcZ e¯‘i cÖwZwe¤̂t  

(1) jÿe¯‘ Amxg ~̀‡i Aew¯’Zt Amxg ~̀‡i Aew¯’Z jÿe¯‘i kxl© †_‡K AMZ ci¯úi  

mgvšÍivj iwk¥ ¸”Q cÖavb A‡ÿi mv‡_ AvbZfv‡e AvcwZZ n‡q cÖwZmi‡bi ci †dvKvm  

Z‡ji P © we› ỳ‡Z wgwjZ nq| P ©†_‡K cÖavb A‡ÿi Dci P ©Q © j¤̂B PQ Gi cÖwZwe¤̂| 

Ae¯’vb t cÖavb †dvKv‡m 

cÖK…wZ t ev¯ÍÍeI D‡ëv|& 

AvK…wZ t AZ¨šÍ Lwe©Z| 

(2) jÿe¯‘ ‡jÝ †_‡K 2f Gi †ekx ~̀‡i Aew¯’Z t P †_‡K GKwU iwk¥ Av‡jvK‡K› ª̀ eivei Ges Aci Av‡iKwU iwk¥ cÖavb 

A‡ÿi mgvšÍivj we‡ePbv Ki‡j cÖwZmi‡Yi ci G¸‡jv P  we› ỳ‡Z wgwjZnq| P ‡_‡K cÖavb A‡ÿi Dci QP 
 j¤̂B 

PQ Gi cÖwZwe¤̂|     

Ae¯’vb t f I 2f  Gi g‡a¨|  

cÖK…wZ t ev¯ÍÍe I D‡ëv| 

AvK…wZ t Lwe©Z| 

(3) jÿe¯‘ ‡jÝ †_‡K 2f  ~̀‡i Aew¯’Zt P †_‡K GKwU iwk¥ Av‡jvK‡K› ª̀ eivei Ges Aci Av‡iKwU iwk¥ cÖavb A‡ÿi 

mgvšÍivj we‡ePbv Ki‡j cÖwZmi‡Yi ci G¸‡jv P we› ỳ‡Z wgwjZ 

nq| P ‡_‡K cÖavb A‡ÿi Dci QP 
j¤̂B PQ Gi cÖwZwe¤̂|     

Ae¯’vb t 2f  ~̀i‡Z¡|  

cÖK…wZ t ev¯ÍÍe I D‡ëv| 

AvK…wZ t  jÿ e ‘̄i mgvb| 

(4) jÿe¯‘ ‡jÝ †_‡K f I 2f Gi g‡a¨ Aew¯’Zt P †_‡K GKwU iwk¥ Av‡jvK‡K› ª̀ eivei Ges Aci Av‡iKwU iwk¥ cÖavb 

A‡ÿi mgvšÍivj we‡ePbv Ki‡j cÖwZmi‡Yi ci G¸‡jv P we› ỳ‡Z wgwjZ 

nq| P ‡_‡K cÖavb A‡ÿi Dci QP 
j¤̂B PQ Gi cÖwZwe¤̂|     

Ae¯’vb t 2f Gi †ekx ~̀i‡Z¡|  

cÖK…wZ t ev¯ÍÍeI D‡ëv|& 

AvK…wZ t  jÿ e ‘̄i ‡P‡q eo A_©vr weewa©Z|     

(5) jÿe¯‘ ‡jÝ †_‡K cÖavb †dvKv‡m Aew¯’Zt P †_‡K GKwU iwk¥ Av‡jvK‡K› ª̀ eivei Ges Aci Av‡iKwU iwk¥ cÖavb 

A‡ÿi mgvšÍivj we‡ePbv Ki‡j cÖwZmi‡Yi ci G¸‡jv ci¯úi mgvšÍivj nq|G¸‡jv  

Amx‡g wgwjZ nq wK¤̂v †cQb w`‡K evov‡j Amxg ‡_‡K Acm„Z n‡”Q e‡j g‡b nq|   

Ae¯’vb t Amxg ~̀i‡Z¡|  

cÖK…wZ t ev¯ÍÍeI D‡ëv A_ev Aev¯ÍÍeI †mvRv| 

AvK…wZ t AZ¨šÍ weewa©Z|     

(6) jÿe¯‘ Av‡jvK‡K› ª̀ I cÖavb †dvKv‡mi g‡a¨ Aew¯’Zt P †_‡K GKwU iwk¥ Av‡jvK‡K› ª̀ eivei Ges Aci Av‡iKwU 

iwk¥ cÖavb A‡ÿi mgvšÍivj we‡ePbv Ki‡j cÖwZmi‡Yi ci G¸‡jv ci¯úi  

Acmvix nq| G¸‡jv †cQb w`‡K evov‡j P we› ỳ †_‡K Acm„Z n‡”Q e‡j  

g‡b nq| P we› ỳ †_‡K cÖavb A‡ÿi Dci QP 
j¤̂B PQ Gi cÖwZwe¤̂| 

Amxg ‡_‡K Acm„Z  

Ae¯’vb t jÿe ‘̄ †j‡Ýi †h cv‡k, cÖwZwe¤̂ I †j‡Ýi †mB cv‡k jÿe¯‘i  
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wcQ‡b †dvKv‡mi evB‡i|  

cÖK…wZ t Aev¯ÍÍe I †mvRv| 

AvK…wZ t weewa©Z|   

‡j‡Ýi ÿgZvt wgUv‡i cÖKvwkZ †j‡Ýi †dvKvm ~̀i‡Z¡i e¨v¯Í gvb‡K WvBAÞv‡i †j‡Ýi kw³ e‡j| †j‡Ýi kw³‡K P Øviv 

cÖKvk Kiv nq| wgU‡i cÖKvwkZ †dvKvm ~̀iZ¡ f n‡j †j‡Ýi kw³ 

f
P 1


   n‡e|  

AeZj †jÝ Øviv m„ó cÖwZwe¤̂t wP‡Î AOB GKwU miæ AeZj †j‡Ýi cÖ_vb †Q`| †jÝwUi Av‡jvK †K› ª̀ O| wØZxq cÖavbm 

†dvKvm F| cÖavb Aÿ OQ -Gi Dci `Ûvqgvb PQ GKwU e¯‘| e¯‘wUi wewfbœ Ae¯’v‡b Zvi cÖwZwe¤̂ †j‡Ý wKfv‡e Drcbœ 

n‡e Zv e ‘̄i m‡e©”P we› ỳ P n‡Z ỳwU iwk¥i –MwZc_‡`wL‡q wb‡ ©̀k Kiv n‡q‡Q| e¯‘i 

 m‡e©v”P we› ỳ P n‡Z cÖavb A‡ÿi mgvšÍivj Av‡jvK iwk¥wU †j‡Ý AvcwZZ n‡q‡jÝ 

 n‡Z Ggb fv‡e wbM©Z n‡e †h, Zv F we› ỳ n‡Z wbM©Z n‡”Q e‡j g‡b n‡e| Avevi P  

n‡Z †j‡Ýi Av‡jvK †K› ª̀ O AwfgyLx †j‡Ý AvcwZZ PO Av‡jvK iwk¥wU †jÝ n‡Z bv  

†eu‡K †mvRv PO c‡_ P‡j hv‡e| wbM©Z G iwk¥ ỳwUi †Q` we› ỳ, P -Gi Aev Í̄Íe 

cÖwZwe¤̂ P | P we› ỳ n‡Z cÖavb A‡ÿi Dci QP 
j¤̂B PQ Gi cÖwZwe¤̂|  

Ae¯’vb t jÿe ‘̄ I cÖwZwe¤̂ †j‡Ýi GKB cv‡k Aew¯’Z|  

cÖK…wZ t Aev¯ÍÍe I †mvRv| 

AvK…wZ t e¯‘i Zzjbvq †QvU| 
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     wØZxq c‡Îi As‡Ki mgvavb  

                2nd  Paper Math Solution 
       9| Av‡jvi cÖwZmiY (Refraction of Light) 

 
 

  

 

‡jÝ u/x v/y f  m 
DËj (ev Í̄e)  

+ +  
DËj (Aev Í̄e)     

AeZj     

 

1| GKwU wcÖR‡gi †KvY Ges b~¨bZg wePy¨wZ †KvY h_vµ‡g 60º I 
30º| wcÖRgwUi c`v‡_©i cÖwZmivsK wbY©q Ki|  

Avgiv Rvwb,  

2
Asin
2
δAsin

μ
m

  

2
60sin

2
3060sin

μ






 





sin30
sin45μ

 

0.5
10.70710678μ 

           

(Ans.)   1.414μ 

 

 

2| †h wcÖR‡gi cÖwZmviK †KvY 60º Ges hvi Dcv`v‡bi 

cÖwZmivsK 1.61| Zvi b~¨bZg wePy¨wZ †KvY wbY©q Ki| 

Avgiv Rvwb,  

2
Asin

2
Asin m

  

2
60sin

2
60sin

61.1
m







                                                                                                                                                                                                                                                                                            






30sin
2

60sin
61.1

m

           

5.0
2

60sin
61.1

m



 

                                                 

0.805sin
2
δ60 1m 


  




 53.61
2
δ60 m

 

 107.22δ60 m  

 60107.22δm  

(Ans.)    47.22δm     
 

 

3| 6 cm j¤v̂ GKwU e ‘̄‡K 16 cm †dvKvm `~i‡Z¡i DËj †jÝ †_‡K 12 
cm `~‡i ’̄vcb Kiv nj| we‡¤î AvKvi †ei Ki|    

Avgiv Rvwb, 

f
1

u
1

v
1

  

16
1

12
1

v
1

  

12
1

16
1

v
1

  

48
43

v
1 
  

48
1

v
1 
  

cm 48 v   

u
v

x
y

  

12
48

6
y 
  

  cm 24 y   
DËi: 24 cm `xN© Aev Í̄e cÖwZwe¤ ̂cvIqv hv‡e| 

 

4| evqy‡Z GKwU KuvP ‡j‡Ýi †dvKvm `~iZ¡ 20cm n‡j cvwb‡Z Gi 

†dvKvm `~iZ¡ KZ? evqyi mv‡c‡ÿ Kuv‡Pi cÖwZmiv¼ 2
3

 I cvwbi cÖwZmiv¼ 

3
4

|   

 

        GLv‡b, 

evqy‡Z ‡dvKvm `‚iZ¡ fa = 20cm 
cvwb‡Z ‡dvKvm `‚iZ¡ fw = ? 
evqyi mv‡c‡ÿ Kuv‡Pi cÖwZmiv¼ 2

3
g a   

evqyi mv‡c‡ÿ cvwbi cÖwZmiv¼ aw = 3
4  

Avgiv Rvwb,  

8
9

4
3

2
3

3
4
2
3

μ
μ

μ
w

g
gw 

a

a
 

Avevi, 

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

r
11)μ(

f
1

21
g

a








 a

 

(2)....................  
r
1

r
11)μ(

f
1

21
gw

w








  

(1)  (2) 

GLv‡b, 

wcÖRg‡KvY, A = 60º 
b~¨bZg wePy¨wZ †KvY, m= 30º 
cÖwZmivsK,  = ? 

GLv‡b, 

wcÖRg‡KvY, A = 60º 
cÖwZmivsK,  = 1.61 
b~¨bZg wePy¨wZ †KvY, m= ? 

GLv‡b, 

†dvKvm `~iZ¡, f = 16cm  
e ‘̄ `~iZ¡, u = 12 cm 
e ‘̄i AvKvi, x = 6 cm 
we‡¤î AvKvi, y = ? 
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)......(3..........

r
1

r
11)μ(

r
1

r
11)μ(

f
f

21
gw

21
g

a

w






















a

 

1
8
9

1
2
3

f
f w






a

 

1
4

20
f     

1
8

2
1

f
f      

8
1
2
1

f
f www 

aa

 

(Ans.)  cm  80fw   

 

5| †Kvb †jÝ 80cm `~‡i ’̄vwcZ GKwU e ‘̄i mgvb AvKv‡ii 

GKwU e ‘̄i ev Í̄e we¤ ̂MVb K‡i| †jÝwUi ÿgZv KZ?  

Avgiv Rvwb, 

u
vm   

u
v1   

uv   

80u   

Avevi, 

f
1

u
1

v
1

  

f
1

80
1

80
1

  

f
1

80
11



  

 f = 40cm = 0.40m 

Avevi, 

0.40
1

f
1P   

P = 2.5D  (Ans) 
 

6| GKwU DËj †j‡Ýi †dvKvm `~iZ¡ 15cm| e ‘̄i `~iZ¡ KZ n‡j 

Aev Í̄e cÖwZwe‡¤î AvKvi e ‘̄i AvKv‡ii wZb ¸Y n‡e?  

Avgiv Rvwb, 

u
vm   

u
v3 

 

.(1)..........3u v   
Avevi, 

f
1

u
1

v
1

  

15
1

u
1

3u
1




  

15
1

3u
31



  

303u   

 (Ans.)  01u   
 

7| KvP Øviv ˆZix GKwU wØ- DËj †j‡Ýi Dfq c„‡ôi eµZvi e¨vmva© 

mgvb| Kv‡Pi cÖwZmiv¼ 1.5 n‡j †`LvI †h, †jÝwUi †dvKvm `~iZ¡ Zvi 

eµZvi e¨vmv‡a©i mgvb| 

Avgiv Rvwb, 

    









21 r
1

r
1 1)(μ

f
1

 

 








r-

1
r
1 1)(1.5

f
1

 







 

r
1

r
1 5.0

f
1

 

r
2 5.0

f
1

  

r
1

f
1
  

(Proved.)r     f    

 

8| 1.5 cÖwZmiv‡¼i †Kvb KvP wcÖR‡gi GK c„‡ôi Dci Av‡jvK iwk¥ j¤ ̂

fv‡e AvcwZZ nq Ges wcÖR‡gi wØZxq c„‡ôi Muv †N‡l wbM©Z nq| wcÖRg 

†KvY wbY©q Ki|  

Avgiv Rvwb, 

1

1

rSin 
iSin μ   

1rSin 
0Sin 5.1   

1rSin 
05.1   

0
5.1

0rSin 1   

0rSin 1   
0r 1   

Avevi, 

2

2

rSin 
iSin μ   

2rSin 
90Sin 5.1   

2rSin 
15.1   

666666666.0
1.5
1rSin 2   

666666666.0Sinr -1
2   

 8.41r2  
Avevi, A = r1 + r2  

                 A = 0 + 41.8º 
A = 41.8º   (Ans.) 
 

 

GLv‡b, 

cÖwZwe‡¤̂i `~iZ¡, v = 80cm  

weea©b ¶gZv, m = 1 
†jÝwUi ¶gZv, P = KZ? 

GLv‡b, 

†dvKvm `~iZ¡, f = 15cm  
weea©b, m = 3 
e ‘̄i `~iZ¡, u =? 
 

GLv‡b, 

 eµZvi e¨vmva, r1 = r 
eµZvi e¨vmva©, r2 =  r 
cÖwZmiv¼, =1.5 

cÖgvb Ki‡Z n‡e †h,  f = r 

GLv‡b, 

cÖwZmivsK,  = 1.5 
1g c„‡ô AvcZb †KvY,  01i  
2q c„‡ô AvcZb †KvY,  902i º 
wcÖRg ‡KvY, A = ? 
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9| 0.75m †dvKvm `~i‡Z¡i GKwU DËj ‡jÝ †_‡K KZ `~‡i  

GKwU e ‘̄ ivL‡j wZb¸b weewa©Z ev Í̄e I Aev Í̄e cÖwZwe¤ ̂ MwVZ 

n‡e?   

Avgiv Rvwb, 

u
v  m   

u
v   3    

u
v   3     [ ev Í̄e cÖwZwe¤ ̂m = - 3 n‡e ] 

(1) .......3u  v   

Avevi, 

f
1

u
1

v
1

  

0.75
1

u
1

3u
1

  

0.75
1

3u
31



  

3u3   

(Ans.)    m 1u   

Avevi, 

u
v   3   [ Aev Í̄e cÖwZwe¤ ̂m = 3 n‡e ] 

(2)  ........3u    v   

Avevi, 

f
1

u
1

v
1

  

0.75
1

u
1

3u
1




  

0.75
1

3u
31



  

5.1u3   

(Ans.)    m 5.0u   

 

 

10| KvP I nxi‡Ki cÖwZmiv¼ h_vµ‡g 1.5 I 2.5 n‡j KvP I 

nxi‡Ki g‡a¨ m¼U ‡KvY wbY©q Ki|  

Avgiv Rvwb, 

g

d
dg μ

μμ
a

a  

1.5
2.5μdg   

1.67μdg   

Avevi, 

c
dg Sinθ

1μ   

 
 

 

dg
c μ

1Sinθ   

 

1.67
1Sinθc   

5988.0Sinθ c   

0.5988Sinθ 1
c

  
(Ans)   78.36θ c   

 

 

11| 0.25m †dvKvm `yi‡Z¡i GKwU DËj †jÝ‡K 0.75m †dvKvm `~i‡Z¡i 

GKwU AeZj †j‡Ýi ms¯ú‡k ivLv nj| G mgevqwUi Zzj¨ †dvKvm `‚iZ¡ 

I ÿgZv wbY©q Ki| 

Avgiv Rvwb,  

21 f
1

f
1

f
1

  

0.75-
1

0.25
1

f
1

  

75.0
13

f
1 
   

75.0
2

f
1
  

0.75f2   

(Ans.)  m 0.375m
2

0.75f   

(Ans.)  D 2.67
375.0
1

f
1P  Avevi,

 

 

12| d MfxiZv wewkó †Kvb cv‡Îi 

4
1

 Ask  cÖwZmiv‡¼i GKwU Zi‡j 

Ges evKx Ask  cÖwZmiv‡¼i Aci GKwU Zi‡j c~Y© Kiv nj| Lvov 

Dci †_‡K wb‡P ZvKv‡j H cvÎwU KZ Mfxi e‡j g‡b n‡e|     

GLv‡b,  

cÖwZmiv‡¼i Zi‡ji cÖK…Z MfxiZv = 

4
d

  

2 cÖwZmiv‡¼i Zi‡ji cÖK…Z MfxiZv = 

4
3d

  

Avgiv Rvwb,   

 μ1  MfxiZv AvcvZji Zi‡ cÖwZmiv‡¼i  

1μ cÖwZmiv‡¼i Zi‡ji AvcvZ MfxiZv = 

14μ
d

 

Ges 2 cÖwZmiv‡¼i Zi‡ji AvcvZ MfxiZv = 

24μ
3d

 

 

 

GLv‡b, 

‡dvKvm `~iZ¡, f = 0.75m 
weea©b,   m  

e ‘̄i `~iZ¡, u =? 

GLv‡b, 

cÖwZmivsK, ag = 1.5 
cÖwZmivsK, ad = 2.5 
m¼U ‡KvY, c =? 

GLv‡b, 

‡dvKvm `~iZ¡, f1 = 0.25m 
‡dvKvm `~iZ¡, f2 = 0.75m 
Zzj¨ ‡dvKvm `~iZ¡, f =? 
Zzj¨ ¶gZv, P =? 
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wØZxq c‡Îi As‡Ki mgvavb  

  

4
 

21 μ μ  Ges   Zi‡ji †gvU AvcvZ MfxiZv 

21 4μ
3d

4μ
d

   

                                        (Ans.)  
μ
3

μ
1

4
d

21








  

 

 

13| GKwU wcÖR‡gi Dcv`v‡bi cÖwZmiv¼ 1.5| wcÖR‡gi †Kvb GK 

Z‡j Av‡jvKiwk¥ 50º †Kv‡Y AvcwZZ n‡j iwk¥wUi b~¨bZg weP ÿwZ 

N‡U| wcÖRg †KvY wbY©q Ki|  

Avgiv Rvwb,  

2
A
2

mA

Sin
Sin 

  

2
ASin
i Sin5.1   

2
ASin
05 Sin5 .1 

  

2
ASin

766044443.05 .1   

5.1
766044443.0Sin 2

A   

510696295.0Sin 2
A   

510696295.0Sin 1
2
A   

 71.302
A

 

(Ans.)  42.61A   

 

14| GKwU †jÝ n‡Z 15cm `~‡i jÿ e ‘̄ ivL‡j we¤ ̂ ev Í̄e I 

Pvi¸b weewa©Z nq| H jÿ e ‘̄wU †jÝ †_‡K KZ ~̀‡i ivL‡j we¤̂ 

Aev Í̄e I wZb¸b weewa©Z n‡e|  

Avgiv Rvwb, 

u
vm   

15
v4 - 

 

cm60v    
 

Avevi,  

f
1

u
1

v
1

  

f
1

15
1

60
1

  

f
1

60
41



  

60f5   

cm12
5
60f    

 

Avevi,  

1

1
1 u

vm   

1

1

u
v3   

11 u3v   

Avevi,  

f
1

u
1

v
1

11

  

12
1

u
1

u3
1

11




  

12
1

u3
31

1




  

.)Ans(  cm8cm
3

24u1   

 

 

15| GKwU DfveZj †j‡Ýi eµZvi e¨vmva© h_vµ‡g 30cm Ges 20cm| 

†jÝwUi †dvKvm `~iZ¡ wbY©q Ki| †j‡Ýi Dcv`v‡bi cÖwZmiv¼ 1.5|  

Avgiv Rvwb, 

    









21 r
1

r
1 1)(μ

f
1

 







 

30
1

20-
1 1)(1.5

f
1

 









60
2-3- 5.0

f
1

 

60
5- 5.0

f
1

  

60
5.2

f
1 
  

   24
5.2

60f cm


 DËi:†jÝwUi †dvKvm `~iZ¡ 24cm 

 

 

16| A Í̄Mvgx m~h© †`L‡Z n‡j GKwU gvQ cvwbi bxP †_‡K †Kvb w`‡K 

ZvKv‡e? ( cvwbi cÖwZ miv¼ 

3
4

)  

g‡b Kwi, A Í̄Mvgx m~h© †`L‡Z n‡j GKwU gvQ cvwbi bxP †_‡K m¼U †KvY 

c  †Kv‡Y ZvKv‡e|   

Avgiv Rvwb, 

csin
1


  




1sin c  

4
31sin c


  

GLv‡b, 

cÖwZmiv¼,  = 1.5 
AvcwZZ †KvY, i = 50º 
wcÖRg †KvY, A = ? 

GLv‡b, 

e ‘̄ `~iZ¡, u = 15 cm 
weea©b, m = 4 
†dvKvm `~iZ¡, f = ? 
 

Avivi, 

weea©b, m1 =3 
†dvKvm `~iZ¡, f = 12cm 
e ‘̄ `~iZ¡ u1 =? 
 

GLv‡b, 

eµZvi e¨vmva, r1 = -20cm 
eµZvi e¨vmva©, r2 = 30cm 
cÖwZmiv¼, = 1.5 
‡dvKvm `~iZ¡,  f =? 

GLv‡b, 

cÖwZmiv¼ ¡, 

3
4

   

cvwbi m¼U †KvY, ?c    
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5

4
3sin 1

c
  

.)Ans(    6.48c
  

 

 

17| cvwb mv‡c‡ÿ Kv‡Pi cÖwZmiv¼ 8
9

| evqy mv‡c‡ÿ Kv‡Pi 

cÖwZmiv¼ 2
3

| evqy mv‡c‡ÿ cvwbi cÖwZmiv¼ KZ? 

Avgiv Rvwb, 

1aggwwa   

aggw
wa

1


  

gw

ga
wa 


  

8
9

2
3

wa 
 

9
8

2
3

wa   

.Ans  33.1
3
4

wa   

 

18| 10 cm cyiæ GKwU KuvP dj‡Ki Zj‡`‡k Aew ’̄Z GKwU 

Kvwji `vM‡K j¤f̂v‡e †`Lv n‡”Q| Kuv‡Pi cÖwZmivsK 1.5 n‡j 

`k©‡Ki w`‡K Kvwji `vMwUi AvcvZ miY wbY©q Ki| 

MfxiZv AvcvZ

 MfxiZv cÖKZ

cÖwZmivsK    

cÖwZmivsK

 MfxiZv cÖKZ

MfxiZv AvcvZ    

5.1
10

 MfxiZv AvcvZ  

cm6666.6 MfxiZv AvcvZ  

     AvcvZ miY = cÖK…Z MfxiZv  AvcvZ MfxiZv  

AvcvZ miY = (10 - 6.6666) cm 

AvcvZ miY = 3.33 cm (Ans.) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19| evqy mv‡c‡ÿ cvwbi cÖwZmiv¼ 

3
4

| cvwb mv‡c‡ÿ evqyi cÖwZmiv¼ 

KZ? 

Avgiv Rvwb, 

wa
aw

1


  

3
4
1

aw   

.)Ans(  
4
3

aw   

 

20| GKwU AeZj †j‡Ýi †dvKvm `~iZ¡ 10cm. †j‡Ýi evg cv‡k¦© Amxg 

`~i‡Z¡ Aew ’̄Z GKwU e ‘̄i cÖwZwe‡¤î Ae ’̄vb, cÖK…wZ I weea©b wbY©q Ki|  

Avgiv Rvwb, 

f
1

u
1

v
1

  

10-
11

v
1




  

10-
10

v
1

  

cm10v
10-
1

v
1

  

fcm10v   

cÖwZwe¤̂ †dvKv‡m MwVZ n‡e| cÖwZwe¤ ̂n‡e Aev Í̄e I wmav|  

weea©b n‡e, 010
u
vm 




  LyeB ÿz`ª| 

GLv‡b, 

cÖwZmiv¼, 8
9

gw   

cÖwZmiv¼, 2
3

ga   

cÖwZmiv¼, ?wa   

 

GLv‡b, 

cÖK…Z MfxiZv =10 cm 
cÖwZmivsK = 1.5  

AvcvZ miY = ? 

GLv‡b, 

cÖwZmiv¼, 

3
4

wa   

cÖwZmiv¼, ?aw   

 

GLv‡b, 

†dvKvm `~iZ¡, f = 10cm. 
e ‘̄ `~iZ¡, u =   
cÖwZwe‡¤̂i `~iZ¡, v =? 
cÖwZwe‡¤̂i cÖK…wZ=? 
weea©b, m =  
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‡Pv‡Li Dc‡hvRb

 

(Accomudation of eye)t

 

†Pv‡Li mvnv‡h¨ Avgiv wewfbœ ~̀i‡Z¡ ivLv e¯‘ †`wL| †Pv‡Li †j‡Ýi GKwU we‡kl ¸Y n‡”Q Gi AvK…wZ cÖ‡qvRb †ev‡a 

e`wj‡q †dvKvm ~̀iZ¡ Kgv‡Z ev evov‡Z cv‡i| †dvKvm ~̀iZ¡ cwieZ©‡bi d‡j jÿ¨ e¯‘i †h -†Kvb Ae¯’v‡bi Rb¨ †iwUbvi 

Dci cÖwZwe¤ ̂MwVZ n‡Z cv‡i| †Pv‡Li mvg‡b ivLv †h -†Kvb ~̀i‡Z¡i e¯‘ †`Lvi Rb¨ †Pv‡Li †j‡Ýi †dvKvm ~̀iZ¡ wbqš¿b 

Kivi ÿgZv‡K ms‡hvRb ÿgZv ev Dc‡hvRb ÿgZv e‡j|    

 

¯úó `k©‡bi wbKUZg ~̀iZ¡ 

 

ev wbKU we› ỳ

 

(Least distance of distinct vision

 

Near Point)t

 

†PvL

 

‡_‡K me‡P‡q Kg ~̀i‡Z¡ Aew¯’Z jÿe¯‘‡K webv kªvwšÍ‡Z ¯úó †`Lv hvq, Zv‡K ¯úó `k©‡bi wbKUZg ~̀iZ¡ e‡j| 

¯v̂fvweK †Pv‡Li Rb¨ ¯úó `k©‡bi wbKUZg ~̀iZ¡ cÖvq 25

 

†mw›UwgUvi ev 10

 

BwÂ|

 

†PvL †_‡K wbKUZg ~̀i‡Z¡ (25

 

†mt wgt)

 

Aew¯’Z we› ỳwU‡K ÔwbKU we› ỳÕ e‡j|      

  

`k©bvbyf~wZi ¯’vwqZ¡Kvj

 

(Persistence of vision)t

 

‡Pv‡Li mvg‡b †Kvb e¯‘ ivL‡j †iwUbvq Zvi we¤̂ MwVZ nq Ges Avgiv e ‘̄wU‡K †`L‡Z cvB| hw` e¯‘wU‡K †Pv‡Li mvg‡b 

†_‡K mwi‡q †bIqv nq Zvn‡j 0.1

 

†m‡KÛ ch©šÍ

 

Gi Abyf~wZ gw¯Í‡®‹ †_‡K hvq| GB mgq‡K `k©bvbyf~wZi ¯’vwqZ¡Kvj e‡j|  

 

‡Pv‡Li ÎæwU I Gi cÖwZKvi

 

(Defects of Vision and Its Correction)t

  

hw` †Kvb †PvL 25 †mtwgt †_‡K Amxg ch©šÍ

 

†Kvb e¯‘‡K ¯úó †`L‡Z bv cvq Zvn‡j †mB †PvL ÎæwUc~Y© e‡j aiv nq| 

†Pv‡L mvaviYZ Pvi ai‡bi ÎæwU †`Lv hvq| h_v t

 

1| n«̄  ̂ „̀wó ev ÿxY „̀wó (Short sight or

 

Myopia)

 

2| `xN© „̀wó ev

 

~̀i „̀wó

 

(Long sight or Hypermetropia)

 

3| eva©K¨ „̀wó ev Pvj&‡k (Presbiopia)  

 

4| welg „̀wó

 

ev bKzjvÜZv

 

(Astigmatism)  

 

1| n«̄  ̂ „̀wó ev ÿxY „̀wó

 

(Short sight or Myopia)t

 

hw` †Kvb †Pv‡Li „̀wó Ggb nq †h, Kv‡Qi e¯‘ †`L‡Z cvq wKš‘ ~̀‡ii 

e¯‘ †`L‡Z cvq bv, Z‡e †Pv‡Li „̀wói GB ÎæwU‡K ÿxY „̀wó e‡j| mvaviYZ Aí eq‡m G ÎæwU n‡q _v‡K| 

 

KviY

 

t

 

ỳwU Kvi‡Y mvaviYZ G ÎæwU n‡q _v‡K 

 

(K) Pÿz †j‡Ýi †dvKvm ~̀iZ¡ n«vm †c‡j A_©vr ÿgZv e„w× †c‡j| 

  

(L) Awÿ

 

†Mvj‡Ki e¨vmva© †e‡o †M‡j|

 

ÎwUi djt

 

ÿxY „̀wóm¤úbœ

 

†Pv‡L Amxg †_‡K AvMZ iwk¥¸”Q Pÿz †j‡Ý

 

cÖwZmi‡Yi ci †iwUbvi A‡bK mvg‡b Pÿz †j‡Ýi †dvKvm Z‡j wgwjZ n‡q

 

cÖwZwe¤̂ MVb K‡i| †Pv‡Li Dc‡hvRb ÿgZv Øviv G cÖwZwe¤̂ †iwUbvi Dci 

 

‡djv hvq bv| d‡j jÿ¨ e ‘̄ ¯úó †`Lv hvq bv| G ai‡bi †Pv‡Li ~̀i we› ỳ 

 

Amx‡gi cwie‡Z© A‡bK

 

wbK‡U n‡q _v‡K| GgbwK GK wgU †ii KgI n‡Z

 

cv‡i| wP‡Î T

 

n‡”Q ÎæwUhy³ †Pv‡Li ~̀iwe› ỳ|    

 

cÖwZKvit

 

Pÿz †j‡Ýi Awfmvix ÿgZv †e‡o †M‡j G ai‡Yi ÎæwUi D™¢e nq| 

 

Pÿz †j‡Ýi Awfmvix ÿgZv cÖwZnZ Kivi Rb¨ Pkgv wn‡m‡e AeZj ‡jÝ e¨envi Kiv nq| Pkgv †j‡Ýi Acmvix wµqv Pÿz

 

†j‡Ýi Awfmvix wµqvi wecix‡Z wµqv K‡i| Acmvix †j‡Ýi †dvKvm ~̀iZ¡ Ggb n‡Z n‡e †hb Amxg ~̀i‡Z¡i e¯‘ n‡Z 

AvMZ iwk¥¸”Q Acmvix †j‡Ý cÖwZmi‡Yi ci Pÿzi ~̀iwe› ỳ T

 

n‡Z Acmvix n‡”Q e‡j g‡b nq| A_©vr Ggb GKwU AeZj 

†jÝ e¨envi Kiv nq †hb e¯‘ Amxg ~̀i‡Z¡ _vK‡j cÖwZwe¤̂

 

T

 

we› ỳ‡Z m„wó nq|

 

T

 

we› ỳ Pÿz †j‡Ýi Rb¨ e¯‘ wn‡m‡e wµqv 

K‡i|

  

AvMZ

 

iwk¥¸”Q Acmvix †jÝ I Pÿz †j‡Ýi hyM¥ wµqvq †iwUbvi Dcwiw¯’Z †Kvb GKwU we› ỳ‡Z wgwjZ n‡e| 

 

aiv hvK, ÎæwUhy³ †Pv‡Li ~̀iwe› ỳi ~̀iZ¡ = d

 

;

 

AZGe, Pkgv †j‡Ýi †ÿ‡Î, 



u=

 

Ges v

 

=  †Pv‡Li ¯úó `k©‡bi `xN©Zg ~̀iZ¡  = 

 

d

 

d
1

f
1

d
1

f
1

u
1

v
1

f
1

 


















1
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10| Av‡jvK hš¿ (Optical Instrument) 

  

2
ev, f =  d  AZGe, AeZj †j‡Ýi †ÿ‡Î cÖwZwe¤̂ Aev¯ÍÍe †nZz  v =  d aiv n‡q‡Q| d ‡dvKvm ~̀iZ¡ wewkó GKwU 

AeZj †j‡Ýi Pkgv e¨envi Ki‡Z n‡e|   

2| `xN© „̀wó ev ~̀i „̀wó (Long sight or Hypermetropia)t  
hw` †Kvb †Pv‡Li „̀wó Ggb nq †h, ỳ‡ii e¯‘ †`L‡Z cvq wKš‘ Kv‡Qi e¯‘ †`L‡Z cvq bv, Z‡e †Pv‡Li „̀wói GB ÎæwU‡K 

`xN© „̀wó ev ~̀i „̀wó e‡j| mvaviYZ AwaK eq‡m G ÎæwU n‡q _v‡K|  

KviY t ỳwU Kvi‡Y mvaviYZ G ÎæwU n‡q _v‡K  

(K) Pÿz †j‡Ýi †dvKvm ~̀iZ¡ e„w× †c‡j A_©vr ÿgZv  n«vm †c‡j|   

(L) Awÿ †Mvj‡Ki e¨vmva© n«vm †c‡j| 

ÎwUi djt G ai‡bi ÎæwUhy³ †Pv‡L ¯v̂fvweK wbKU we› ỳ N n‡Z AvMZ  

Av‡jvKiwk¥ Pÿz †j‡Ýi ga¨w`‡q cÖwZmi‡Yi ci †iwUbvi wcQ‡b F we› ỳ‡Z 

wgwjZ nq Ges †PvL Kv‡Qi H e¯‘ †`L‡Z cvq bv| wKš‘ N1 we› ỳ n‡Z AvMZ   

Av‡jvK iwk¥ †iwUbvq wgwjZ nq Ges †PvL H N1 we› ỳ‡Z iwÿZ e¯‘ Pkgv Qvov  

‡`L‡Z cvq|  

cÖwZKvit `xN© „̀wó RwbZ ÎæwU ~̀iKivi Rb¨ GKwU DËj †jÝ wewkó Pkgv Pÿzi 

Lye Kv‡Q ¯’vcb Kiv nq| G †j‡Ýi †dvKvm ~̀iZ¡ Ggb ivLv nq hv‡Z N we› ỳ‡Z GKwU e¯‘ ivL‡j N1 we› ỳ‡Z GKwU Aev¯ÍÍe 

cÖwZwe¤̂ MwVZ nq| N we› ỳ n‡Z AvMZ Av‡jvK iwk¥ Pkgv †j‡Ý GKevi Ges Pÿz †j‡Ý Avi GKevi cÖwZm„Z n‡q †iwUbvi 

‡Kvb we› ỳ‡Z wgwjZ nq| N1 we› ỳ Pÿz †j‡Ýi Rb¨ e¯‘ wn‡m‡e wµqv K‡i| DËj †jÝwUi Av‡jvK †K› ª̀ n‡Z e¯‘i ~̀iZ¡ = 

¯v̂fvweK †Pv‡Li ¯úó `k©‡bi b~¨bZg ~̀iZ¡ = u Ges cÖwZwe¤̂ ~̀iZ¡ = `xN© „̀wó †Pv‡Li ¯úó `k©‡bi b~¨bZg ~̀iZ¡ = v| 

G‡ÿ‡Î, u abvZ¥K Ges v FbvZ¥K e‡j †j‡Ýi mvaviY mgxKiY n‡Z †jÝwUi †dvKvm ~̀iZ¡ cvB, 

   

fuv
111




    

ev, 

uv
uvf


   

G‡ÿ‡Î ÎæwUc~Y© ‡Pv‡Li †jv‡Ki Pkgvi †jÝwU n‡e DËj Ges hvi gvb DcwiD³ mgxKiY †_‡K cvIqv hvq|    

 

3| eva©K¨ „̀wó ev Pvj&‡k (Presbiopia)t eqm e„w×i mv‡_ mv‡_ gvby‡li †Pv‡Li Dc‡hvRb ÿgZv K‡g hvq Ges Gi d‡j 

gvbyl Kv‡Qi ev ~̀‡ii †Kvb e¯‘B ¯úó †`L‡Z cvq bv| mvaviYZ Pwjøk eQi eq‡mi ci G ÎæwU †`Lv hvq e‡j G‡K eva©K¨ 

„̀wó ev Pvj‡k e‡j| 

cÖwZKvi t GwU ~̀i Kivi Rb¨ Pkgvi KvP Ggb fv‡e ˆZix Ki‡Z n‡e hv‡Z Kv‡Pi Dciw`‡K AeZj †jÝ Ges wbPw`‡K 

DËj †jÝ _v‡K| ~̀‡ii e¯‘ †`Lvi Rb¨ Dc‡ii Ask Ges Kv‡Qi wRwbm †`Lvi Rb¨ wb‡Pi Ask e¨eüZ nq| G ai‡Yi 

Pkgvi †jÝ‡K wØ-‡dvKvm (Bi-focal) ‡jÝ e‡j|   

4| welg „̀wó ev bKzjvÜZv (Astigmatism)t GB ÎæwUMȪ ’ ‡PvL GKB ~̀i‡Z¡ Aew¯’Z Abyf~wgK I Dj¤̂ ỳwU mij †iLvi 

Dfqw`‡K mgvbfv‡e ¯úó †`L‡Z cvq bv  KwY©qvi Amg eµZvi Rb¨ †Pv‡L G ai‡bi †`Lv †`q| mgZj ‡ejbvK…wZ 

(Plano cylindrical) †jÝ e¨envi K‡i GB ÎæwUi cÖwZKvi Kiv hvq| Z‡e †Pv‡L GB ÎæwUi mv‡_ hw` `xN© „̀wó ev ÿxY „̀wó 

ÎæwU _v‡K Z‡e †Mvj †ejbvK…wZ (Sphero cylindrical) ‡jÝ e¨envi Ki‡Z nq| GB ai‡bi †jÝ‡K UwiK †jÝ (Toric 
lens) e‡j|         
mij AYyweÿb hš¿ t mij AYyweÿb hš¿ n‡jv Dchy³ nvZ‡j Ave× Kg †dvKvm ~̀i‡Z¡i GKwU DËj †jÝ| †j‡Ýi †dvKvm 

~̀i‡Z¡i g‡a¨ †Kvb e¯‘‡K ¯’vcb K‡i †j‡Ýi Aci cvk †_‡K e¯‘wU‡K †`L‡j jÿ¨e¯‘i cwiev‡Z© e¯‘wUi GKwU Aev Í̄Íe I 

weewa©Z cÖwZwe¤̂ †`Lvhvq| we¤̂ †Pv‡Li hZ Kv‡Q MwVZ n‡e exÿb †KvY I ZZ eo n‡e Ges we¤̂wUI eo †`Lv‡e|  

Kvh©cÖYvjxt GKwU ÿz ª̀ e¯‘ PQ -†K GKwU DËj †jÝ LO -Gi †dvKvm I Av‡jvK †K‡›`ªi g‡a¨ ivLv nj| P we› ỳ n‡Z 

GKwU iwk¥ PR †j‡Ýi cÖavb A‡ÿi mgvšÍiv‡j ‡j‡Ý AvcwZZ n‡q cÖwZmi‡Yi ci wØZxq cÖavb †dvKv‡mi, ga¨w`‡q RS 

Awfgy‡L wbM©Z nq| Aci GKwU iwk¥ PO †j‡Ýi Av‡jvK †K› ª̀ w`‡q cÖ‡ek K‡i wePz¨Z bv n‡q †mvRv cÖwZmwiZ nq| G 

cÖwZmwiZ iwk¥Øq‡K cðvr w`‡K evov‡j Giv P  we› ỳ‡Z wgwjZ nq| P n‡Z cÖavb A‡ÿi Dci QP 
j¤̂ Uvb‡j Zv n‡e 

PQ e¯‘i Aev¯ÍÍe I weewa©Z cÖwZwe¤̂|  
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3
weea©bt aiv hvK, e¯‘i ~̀iZ¡ OQ = u, we‡¤̂i ~̀iZ¡ QO   = v Ges †jÝwUi †dvKvm ~̀iZ¡ = f, †Pv‡Lj ¯úó `k©‡bi b~¨bZg 

~̀iZ¡ D ai‡j wjL‡Z cvwi, QO   = v =D | weea©b m n‡j           

    

ev, 

QOP
QOP

QOP
POQm










11

  

QOP  QOP 1  I  DfqB ÿz ª̀ e‡j,  

    

PQ
QP

QP
QPm

QOQP
QOQP

QOP
QOPm
















111 /

/
tan
tan

  

       
u
vm

OQ
QO

PQ
QPm 






 

DËj †j‡Ý Aev¯ÍÍe cÖwZwe¤̂ e‡j v FbvZ¥K Ges u I f  abvZ¥K, 

fuv
111




 ev, 

fvu
111


  

ev, 

f
v

v
v

u
v


 ev, 

f
vm 1  

(1)  ...  ...  ...  ...  1  
f
Dm   mgxKiY (1) n‡Z †`Lv hvq †h, †j‡Ýi †dvKvm ~̀iZ¡ Kg n‡j weea©b †ekx n‡e|  

†hŠwMK AYyweÿb h‡š¿i MVb I Kvh©bxwZt ‡hŠwMK AYyweÿb hš¿ e¯‘Z ỳwU DËj †jÝ O Ges  E _v‡K| †jÝ ỳwU 

mgvÿfv‡e ỳwU b‡ji g‡a¨ ci¯úi n‡Z wKQy ỳ‡i Ae¯’vb K‡i| bj ỳwU GKwU Aciwi wfZ‡i _v‡K hv‡Z G‡`i ga¨eZ©x 

~̀iZ¡ cwieZ©b Kiv hvq| e¯‘i w`‡Ki †jÝwU Awfjÿ¨ O hvi  

†dvKvm ~̀iZ¡ I D‡b¥l A‡cÿvK…Z Kg I ‡Pv‡Li w`‡Ki †jÝwU 

Awf‡bÎ E hvi †dvKvm ~̀iZ¡ I D‡b¥l A‡cÿvK…Z ‡ekx|  

GKwU ÷v‡Ûi mvnv‡h¨ bjwU aiv _vK| i¨vK I wcwbqb e¨e¯’vi 

mvnv‡h¨ bjwUi Ae ’̄vb cwieZ©b K‡i e¯‘wU‡K †dvKwms Kiv nq| 

 

Kvh©bxwZ t wP‡Î O n‡”Q Awfjÿ¨, E n‡”Q Awf‡bÎ| PQ GKwU 

jÿ¨e¯‘ hv‡K Awfj‡ÿi mvg‡b ‡dvKvm ~̀i‡Z¡i wKQy evB‡i  

¯’vcb Kiv nq| P we› ỳ †_‡K AvMZ iwk¥¸”Q cÖwZmi‡Yi ci  

P1 we› ỳ‡Z wgwjZ nq| myZivs P1Q1 nj PQ Gi ev Í̄Íe I Dëv  

cÖwZwe¤̂ | Awf‡bÎ E †K mwi‡q Ggb fv‡e Dc‡hvRb Kiv nq hv‡Z P1Q1 we¤̂wU Awf‡b‡Îi ‡dvKvm I Av‡jvK †K‡›`ªi 

g‡a¨ c‡o| E ‡jÝwU weea©K KvP wn‡m‡e wµqv Ki‡e| P1Q1 we¤̂wU E †j‡Ýi mvg‡b GKwU e¯‘ wn‡m‡e wµqv Ki‡e Ges 

†j‡Ýi mvg‡b GKwU weewa©Z, Aev¯ÍÍe I wmav cÖwZwe¤^ P2Q2 MVb Ki‡e| P2Q2 we¤̂B n‡e hš¿wU Øviv MwVZ e¯‘i PzovšÍ 

cÖwZwe¤̂| Awf‡b‡Îi Ae¯’vb Ggb fv‡e ivLv nq hv‡Z PzovšÍÍ cÖwZwe¤̂ ¯úó `k©‡bi b~¨bZg ~̀i‡Z¡ MwVZ nq|  

 

weea©bt G h‡š¿ jÿ¨e¯‘wU cÖ_‡g Awfjÿ¨ O Øviv GKevi I c‡i Awf‡bÎ E Øviv Avi GKevi A_©vr †gvU ỳevi weewa©Z 

nq|  

O Øviv weea©b, 

PQ
QPm 11

1    Ges E Øviv weea©b, 

11

22
2 QP

QPm        

 ‡gvU weea©b, 12
11

11

2222 mm
PQ

QP
QP
QP

PQ
QPm   

 A_©vr ‡gvU weea©b, (1)  ...  ...  ...  ...  21mmm   

aiv hvK, O †jÝ n‡Z e¯‘ PQ Gi ~̀iZ¡, C1Q = uo 

  O †jÝ n‡Z cÖwZwe¤̂ P1Q1 Gi ~̀iZ¡, C1Q1 = v   
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4

 

o

o

u
v

PQ
QPm  11

1   wPý ms‡kvab K‡i wjL‡j, (2)  ...  ...  ...  ...   1
o

o

u
vm    

Avevi aiv hvK, E †jÝ n‡Z P1Q1 Gi ~̀iZ¡, C2Q1 = ue 

            E †jÝ n‡Z P2Q2 Gi ~̀iZ¡, C2Q2 = ve   

 (3)  ...  ...  ...  ...  
11

22
2

e

e

u
v

QP
QPm     

Awf‡b‡Îi †dvKvm ~̀iZ¡

 

= fe Ges †Pv‡Li ¯úó `k©‡bi b~¨bZg ~̀iZ¡ ve  = D ai‡j, 

eee fuv
111




  [  PzovšÍ cÖwZwe¤̂ Aev¯ÍÍe e‡j ve FbvZ¥K ] 

ev, 

e

e

e

e

e

e

f
v

u
v

v
v




  [ Dfq cÿ‡K  ve Øviv ¸b ]  

 







 D

uf
Dm

ee
e

e
22   v   vm          (4)  ...  ...  ... 1  Ges   

(2) bs I (4) bs mgxKiY †_‡K m1 I m2  Gi gvb (1) bs mgxKi‡Y ewm‡q cvB, 

(5)  ...  ...  ...  ...  1 









eo

o

f
D

u
vm  BnvB †hŠwMK AYyweÿb h‡š¿ weea©‡bi ivwkgvjv| 

b‡fv ~̀iweÿY h‡š¿i MVb I Kvh©bxwZt  

b‡fv ~̀iweÿY hš¿ t AvKv‡ki MÖn, bÿÎ BZ¨vw` ch©‡eÿ‡bi Rb¨ †h, ~̀iweÿYhš¿ e¨envi Kiv nq Zv‡K b‡fv ~̀iweÿY hš¿ 

e‡j| †Wbgv‡K©i weL¨vZ †R¨vwZwe©̀  †Kcjvi 1611 mv‡j b‡fv ~̀iweÿY hš¿ D™¢veb K‡i| 

 

MVbt  b‡fv ~̀iexÿY hš¿ ỳwU †jÝ Øviv MwVZ| †jÝ ỳwU‡K ỳwU Uvbv b‡ji mvnv‡h¨ GKwU avZe †Pv‡Oi ỳB cÖv‡šÍ 

mgvÿfv‡e ¯’vcb Kiv nq| †h †jÝwU me©v`v e¯‘i w`‡K _v‡K Zv‡K Awfjÿ¨ (O) e‡j| GwU µvDb Kv‡Pi ˆZix Ges Gi 

†dvKvm ~̀iZ¡ I D‡b¥l A‡cÿvK…Z eo| †h †j‡Ýi wcQ‡b iPvL  

†i‡L †`L‡Z nq †mwU Awf‡bÎ (E)| GwU wd¬›U Kv‡Pi ˆZix Ges 

Gi †dvKvm ~̀iZ¡ I D‡b¥l A‡cÿvK…Z †QvU| cÖ‡qvR‡b ¯Œzi  

mvnv‡h¨ Awfjÿ¨ I Awf‡b‡Îi ga¨eZ©x ~̀iZ¡ cwieZ©b Kiv hvq|  

 

Kvh©bxwZt aiv hvK, eû ~̀‡i Aew¯’Z †Kvb e¯‘ †_‡K AvMZ mgvšÍivj 

iwk¥¸”Q mvgvb¨ AvbZfv‡e Awfj‡ÿi Dci AvcwZZ n‡”Q| iwk¥¸‡jv  

Awfjÿ¨ Øviv cÖwZmi‡Yi ci †jÝwUi †dvKvm Z‡j ev¯ÍÍe I Dëv I  

ÿz ª̀vK…wZ cÖwZwe¤̂ PQ MVb K‡i| Q we› ỳ O -Gi †dvKvm|  E †K Ggb fv‡e ivL‡Z n‡e †hb PQ cÖwZwe¤̂wU E -Gi 

†dvKvm I Av‡jvK †K‡› ª̀i g‡a¨ c‡o| d‡j PQ, E -Gi Rb¨ e¯‘ wn‡m‡e we‡ewPZ n‡e Ges E -Gi mvg‡b GKB w`‡K 

GKwU Aev¯ÍÍe I weewa©Z cÖwZwe¤̂ MwVZ n‡e| †kl cÖwZwe¤̂ P1Q1, PQ Gi Zzjbvq mgkxl© wKš‘ ~̀ieZ©x g~j e¯‘wUi Zzjbvq 

Aekxl© ev Dëv n‡e| mvaviYZ †kl cÖwZwe¤̂‡K †Pv‡Li ¯úó `k©‡bi b~¨bZg ~̀i‡Z¡ MVb K‡i †`Lv nq| A_©vr Awf‡bÎ‡K 

Ggb fv‡e ¯’vcb Kiv nq †hb P1Q1 we¤̂ †Pv‡Li wbKU we› ỳ‡Z MwVZ nq| G ai‡bi †dvKvwms‡K ¯úó `k©‡bi b~¨bZg ~̀i‡Z¡ 

†dvKvwms ev wbKU †dvKvwms e‡j|           

 

weea©bt b‡fv ~̀iweÿY h‡š¿i weea©b ej‡Z †Pv‡L cÖwZwe¤̂ Ges e¯‘ Øviv Drcbœ †Kv‡Yi AbycvZ‡K eySvq| hw` e¯‘ I cÖwZwe¤ ̂

†Pv‡L h_vµ‡g  Ges  †KvY Drcbœ K‡i, Z‡e weea©b ÿgZv  

α
βm 

    KvY† Drcbœ Øviv e¯Zz LPv‡‡

    KvY† Drcbœ Øviv ̂cÖwZwe¤ LPv‡‡

 =
QPC
QPC

1

2




 

‡h‡nZz †KvY ỳ‡Uvi gvb LyeB †QvU, ZvB 

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

tan
tan

2

1

1

2

1

2

e

o

u
f

QC
QC

QCPQ
QCPQ

QPC
QPCm 




   
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C1Q = Awfj‡ÿ¨i †dvKvm ~̀iZ¡ = fo,        C2Q = Awf‡b‡Îi †ÿ‡Î e¯‘i ~̀iZ¡ = ue 

C2Q1 = ¯úó `k©‡bi wbKUZg ~̀iZ¡ = ve  = D = E n‡Z P~ovšÍ cÖwZwe‡¤î `~iZ¡|      

Awf‡b‡Îi mgxKiY n‡Z, 

eee fuv
111




   [  P~ovšÍ cÖwZwe¤̂ Aev¯ÍÍe e‡j ve FbvZ¥K|]
 

ev, 

eee fvu
111

   

ev, (2) ...  ...  ...  111

e

e

ee Df
fD

fDu


     [ ve = D ewm‡q ] 

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

e
e fD

Dfu


  

weea©b ÿgZv ..(4)  ...  ...  11
















 


e
o

e

e
o

e

o

fD
f

Df
fDf

u
fm  

Ges h‡š¿i ˆ`N©̈ , (5)  ...  ...  ...   CC 21
e

e
oeo fD

DffufL


  

Amxg ~̀i‡Z¡ †dvKvwms ev ¯v̂fvweK †dvKvwmst aiv hvK, Awf‡bÎ E †K Ggb Ae¯’v‡b ivLv nj hv‡Z PQ, E -Gi †dvKvm 

Z‡j _v‡K| Q we› ỳ O Ges E Df‡qi †dvKvm|  PQ n‡Z AvMZ Av‡jvK iwk¥¸”Q Awf‡b‡Î ci¯ú‡ii mgvšÍiv‡j cÖwZm„Z 

nq| d‡j PQ -Gi w`‡K Amxg ~̀i‡Z¡ GKwU AwZ weewa©Z Aev¯ÍÍe cÖwZwe¤̂ MwVZ nq| G ai‡bi †dvKvwms‡K Amxg ~̀i‡Z¡ 

†dvKvwms ev ¯v̂fvweK †dvKvwms e‡j| 

 

weea©bt awi, C2Q = Awf‡b‡Îi †dvKvm ~̀iZ¡ = fe  

Amxg ~̀i‡Z¡ †dvKvwms Gi †ÿ‡Î, (1) bs mgxKiY Abyhvqx   

weea©b, (1)  ...  ...  ... 
2

1

QC
QCm 




 

(6)  ...  ...   ...   ...  
e

o

f
fm   

Ges h‡š¿i ˆ`N©̈ , (7)  ...  ...  ...  eo ffL   

(6) bs mgxKiY n‡Z †`Lv hvq †h, ỳwU Dcv‡q m evov‡bv hvq t 

(1) Awfj‡ÿi †dvKvm ~̀i‡Z¡ (fo) e„w× K‡i; 

(2) Awf‡b‡Îi †dvKvm ~̀i‡Z¡ (fe) n«vm K‡i|  
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     wØZxq c‡Îi As‡Ki mgvavb  

                2nd  Paper Math Solution 
               10| Av‡jvK hš¿cvwZ (Optical Instrument) 

 

 

  

1| GKwU b‡fv- ~̀iweÿb h‡š¿i Awfjÿ¨ Ges Awf‡b‡Îi †dvKvm 

`~iZ¡ h_vµ‡g 50cm Ges 5cm| wbKU †dvKvwms-Gi †ÿ‡Î I 

¯̂vfvweK †dvKvwms- Gi †ÿ‡Î hš¿wUi ‰`N©̈  Ges Gi Øviv m„ó 

weea©b wbY©q Ki|  

Avgiv Rvwb, 

wbKU †dvKvwms Gi †ÿ‡Î  

h‡š¿i ˆ`N©̈ , 

e

e
o

eo

fD
fDf x 

uf     x 







 

0.050.25
0.050.250.5x




  

0416.05.0x   

(Ans.) m 0.5416x 
 

weea©b 

e

o

u
fm   

e

eo

fD
)f(Dfm




  

05.025.0
)05.00.5(0.25m




  

.)Ans(   12m   
Avevi, 

¯̂vfvweK †dvKvwms- Gi †ÿ‡Î 

h‡š¿i ˆ`N©̈ , x = fo+fe= (0.5+0.05)m 
                    = 0.55m (Ans.) 

weea©b ÿgZv 

e

o

f
fm   

05.0
0.5m   

(Ans.)       10m 
     

 

2| `xN© „̀wóm¤úbœ GK e¨w³i ¯úó `k©‡bi b~¨bZg ~̀iZ¡ 0.50m| 

covi Rb¨ Zv‡K wK ÿgZvi †jÝ e¨envi Ki‡Z n‡e?  

Avgiv Rvwb, 

f
1

u
1

v
1

  

f
1

0.25
1

0.5-
1

  

f
1

5.0
21



  

 m 0.5f 
 

f
1P , Avevi

 

0.5
1P 

 

(Ans.)  2DP 
 

 

3| GK e¨w³i wbKU we›`y 0.4m Ges `~i we›`y 5m -G Aew ’̄Z| eB 

co‡Z Ges ~̀‡ii e ‘̄ †`L‡Z Zvi KZ ÿgZvi †j‡Ýi cÖ‡qvRb?  

Avgiv Rvwb, 

f
1

u
1

v
1

  

f
1

0.25
1

0.4-
1

  

f
1

25.04.0
4.025.0





  

f
15.1   

f
1P Avevi,

 

 (Ans.)   1.5DP    
Avevi, 

f
1

u
1

v
1

  

f
11

5
1







  

f
10

5
1




  

f
12.0   

f
1P Avevi,

 

.)Ans(D2.0P 
 

 

4| GKwU AYyweÿb h‡š¿i Awfjÿ I Awf‡b‡Îi †dvKvm `~iZ¡ h_vµ‡g 

2cm I 7 cm Ges G‡`i ga¨eZ©x `~iZ¡ 20cm| Awfj‡ÿi mvg‡b KZ 

`~‡i GKwU e ‘̄ ’̄vcb Ki‡j Awf‡bÎ †_‡K 25cm `~‡i Gi cÖwZwe¤ ̂†`Lv 

hv‡e? 

         

 

GLv‡b, 

Awfj‡¶¨i †dvKvm `~iZ¡, 

           fo = 50cm = 0.5m 
Awf‡b‡Îi †dvKvm `~iZ¡,  
            fe = 5cm = 0.05m 
hš¿wUi ‰`N©̈ , x = ? 
weea©b ¶gZv, m = ?  

GLv‡b, 

cÖwZwe¤̂ `~iZ¡, v = 0.50m 
e ‘̄i `~iZ¡, u = 0.25m 
¶gZv, P= ? 

GLv‡b, 

cÖwZwe¤̂ `~iZ¡, v = 0.4m 
e ‘̄i `~iZ¡, u = 0.25m 
¶gZv, P= ? 

Avevi,

 

cÖwZwe¤̂ `~iZ¡, v = m 
e ‘̄i `~iZ¡, u = ∞ 
¶gZv, P=? 
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2
 

Avgiv Rvwb, 

eee f
1

u
1

v
1


 

7
1

u
1

25
1

e





 

25
1

7
1

u
1

e


 

257
725

u
1

e 



 

175
32

u
1

e


 

32
175u e 

 

cm 5.46875u e 
 

Avevi,  

vo+ue=20cm 
 vo+5.46875 = 20 
 vo= 205.46875  
vo= 14.53125 cm  
Avevi,  

ooo f
1

u
1

v
1


 

2
1

u
1

53125.14
1

o


 

53125.14
1

2
1

u
1

o


 

53125.142
253125.14

u
1

o 



 

53125.142
53125.12

u
1

o 


 

53125.12
53125.142u o




 

(Ans.)  cm 32.2u o 
 

 

 

 

 

 

 

 

 

 

 

 

 

5| ¯v̂fvweK `k©‡bi Rb¨ 4 weea©b wewkó GKwU b‡fv`~iexÿb h‡š¿i 

†jÝ `ywUi ga¨eZ©x `~iZ¡ 0.36m n‡j †jÝ `ywUi †dvKvm `~iZ¡ wbY©q 

Ki|    

Avgiv Rvwb,   

2

1

f
fm   

2

1

f
f4   

)1.(..........f4f 21   

    Avevi,  L=f1+f2 

           0.36 = 4f2+f2 

         36.0f5 2   

         
5
36.0f2   

 cm2.7m072.0f2  I f1=4×7.2cm = 28.8cm 
6| `xN© `„wóm¤úbœ GK e¨w³i ¯úó `k©‡bi b~¨bZg ~̀iZ¡ 60 cm Ges wZwb 

0.3 m †dvKvm `~i‡Z¡i DËj †jÝ e¨envi K‡i| G‡Z Zvi ¯úó `k©‡bi 

b~¨bZg ~̀iZ¡ KZ n«vm cv‡e? 

Avgiv Rvwb, 

f
1

u
1

v
1

  

          

30
1

u
1

60
1




  

          

60
1

30
1

u
1

  

60
12

u
1 
  

cm20
3

60u   

¯úó `k©‡bi b~¨bZg `~iZ¡ n«vmcv‡e = (60-20) cm  
                                                = 40cm (Ans.) 
7| GKwU mij AYyexÿY h‡š¿ e¨eüZ †j‡Ýi †dvKvm `~iZ¡ 0.14m. ¯úó 

`„wói b~¨bZg `~iZ¡ 0.25m n‡j H h‡›`ªi weea©b KZ? 

Avgiv Rvwb, 

f
D1m   

14.0
25.01m   

1.791m   

(Ans.)  .792m   

 

GLv‡b, 

Awfj‡¶i †dvKvm `~iZ¡, fo =2cm 

Awf‡b‡Îi †dvKvm `~iZ¡, fe =7cm 

                         vo+ue =20cm 
†kl cwZwe¤ ̂`~iZ¡, ve =  25cm 
e ‘̄ `~iZ¡, uo =? 

GLv‡b,  
weea©b m = 4 
†jÝ `ywUi ga¨eZ©x 

 `~iZ¡ L =0.36m  
‡dvKvm `~iZ¡ f1=? 
‡dvKvm `~iZ¡ f2=? 
 

GLv‡b, 

cÖwZwe¤̂ `~iZ¡, v = 60cm 
‡dvKvm `~iZ¡, f = 0.3m 
                    =30cm 
e ‘̄i `~iZ¡, u =? 
¯úó `k©‡bi b~¨bZg  

         `~iZ¡ n«vm =? 
 

GLv‡b, 

†dvKvm `~iZ¡, f = 0.14m 

¯úó `„wói b~¨bZg ~̀iZ,  
      D = 0.25m 

weea©b, m =?
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Zi½ gyLt

   

†h ch©e„Ë Av‡›`vjb ‡Kvb Ro gva¨‡gi GK ¯’vb †_‡K Ab¨ ¯’v‡b kw³ mÂvwiZ K‡i wKš‘ gva¨‡gi KY¸‡jv‡K Av‡›`vwjZ 

K‡i bv Zv‡K Zi½ e‡j| †Kvb Zi‡½i Dci Aew¯’Z mg`kv m¤úbœ KYv¸‡jvi MwZc_‡K Zi½ gyL e‡j

 

 

e¨vL¨vt g‡b Kwi, †Kvb mgmZ¡ gva¨‡g Aew¯’Z S GKwU AwZ ÿz ª̀ Av‡jK Drm| Zvn‡j S -Gi 

K¤ú‡b Drcbœ Avo Zi½ gva¨‡gi Pviw`‡K Qwo‡q c‡o| †Kvb Zi‡½i †eM v n‡j t mg‡q  

Zi½ vt ~̀iZ¡ AwZµg K‡i| †Kvb we› ỳ Drm‡K †K› ª̀K‡i vt e¨vmv‡a©i GKwU †MvjK  

Kíbv Ki‡j GB †MvjK c„ô t mg‡qi Zi½ gyL wb‡ ©̀k K‡i| GB t mg‡q †MvjK c„‡ôi  

cÖwZwU K¤úgvb KYv GKB `kvq _v‡K| myZivs †h †Kvb mgq Zi½ gyL †mB Zj wb‡`©k  

K‡i †h Z‡j KYv mg~n GKB `kvq K¤úgvb Ae¯’vq _v‡K| 

 

nvB‡Mb&‡mi bxwZt Zi½gy‡Li cÖwZwU we› ỳ AYyZi½ ev †MŠY Zi‡½i Drm wn‡m‡e we‡ewPZ n‡e| cÖwZwU †MŠY Drm n‡Z 

AYyZi½ Drcbœ n‡q g~j Zi‡½i †e‡M mÂvwjZ n‡e| †Kvb gyn~‡Z© AYyZi½¸‡jvi mvaviY  

¯úk©Zj H gyn~‡Z© Zi½gy‡Li byZb Ae¯’vb wb‡ ©̀k Ki‡e|  

 

nvB‡Mb&‡mi bxwZi e¨vL¨v t g‡b Kwi, †Kvb Zi½ Drm S n‡Z Drcbœ Av‡jvK Zi‡½i Rb¨ 

AB GKUv ‡Mvjxq Zi½gyL| nvB‡Mb&‡mi bxwZ Abymv‡i AB ‡Mvjxq Z‡ji cÖwZwU we› ỳ  

‡MŠY Zi‡½i Drm iƒ‡c we‡ewPZ n‡e| wP‡Î P1, P2, P3 BZ¨vw` we› ỳ¸‡jv †MŠY Zi‡½i  

Drmiƒ‡c we‡ewPZ n‡e| g~j Zi‡½i †eM v n‡j Drcbœ †MŠY Zi½ v †e‡M mÂvwjZ n‡e|  

t mg‡q Zi‡½i AwZµvšÍ ~̀iZ¡ n‡e vt| vt -Gi mgvb e¨vmva© wb‡q P1, P2, P3 BZ¨vw` we› ỳ‡K 

‡K› ª̀ K‡i KZK¸‡jv e„ËPvc A¼b K‡i H e„ËPvc ¸‡jvi mvaviY ¯úk©K CD A¼b Ki‡j Zv t mgq ci Zi½ gy‡Li byZb 

Ae¯’vb wb‡ ©̀k Ki‡e|  

 

nvB‡Mb&‡mi bxwZi mvnv‡h¨ Av‡jv‡Ki cÖwZdj‡bi m~Î¸‡jvi cÖgvYt aiv hvK, GK¸”Q mgZj Zi½ GKwU `c©‡Yi ( MM 
)  

Dci wZh©Kfv‡e AvcwZZ n‡”Q| wP‡Î Zi½¸‡”Qi ỳwU iwk¥ AB I CD †`Lv‡bv n‡q‡Q| †Kvb GK mg‡q, BD Zi½gy‡Li 

B we› ỳ‡Z `c©‡b AvcwZZ| CD -†K evov‡j GwU `c©Y‡K E we› ỳ‡Z †Q` K‡i| B -†K ‡K› ª̀ K‡i DE mgvb e¨vmva© wb‡q 

GKwU e„ËPvc (FH) AuvKv nj| E n‡Z FG -Gi Dci EH ¯úk©K AuvKv nj| BH †hvM Kiv nj| awi, t mg‡q D we› ỳ E 

we› ỳ‡Z †cŠ‡Q| mvg‡bi w`‡K AMÖmi nevi mgq AcviMZvi Kvi‡Y, G mg‡q, B n‡Z wbtm„Z GKwU DcZi½ (cÖwZdwjZ 

iwk¥) FG Ae¯’v‡b Av‡m| A_©vr, t mgq c‡i Zi½ D †_‡K P‡j hvq E Ae¯’v‡b, B P‡j hvq H Ae¯’v‡b| AZGe, BD 
Zi½ gyL t mgq c‡i EH Ae¯’vb †bq| B I E we› ỳ‡Z `c©‡Yi Dci BI I  EJ j¤̂ AuvKv nj| AB, DE AvcwZZ iwk¥ I 

BH, EK cÖwZdwjZ cÖwZdwjZ iwk¥| 

 

wnmve I MYbvt GLb,  

AvcZb †KvY, DBEIBDiABI  90  

  (1)  ...  ...  ...    DBEi               

cÖwZdjb †KvY, HEBJEHrKEJ  90  

  (2)  ...  ...  ...    HEBr       

BHE BDE   I Df‡qB mg‡KvYx wÎfyR| [ KvYmg‡ 1 BHEBDE ]       

(3)  ...  ...  ...  
BE
DEsin      iBDE Z,n‡   

BH]DE [     (4)  ...  ...  ...  
BE
DE

BE
BHsin      rBHE Z,n‡  

(3) I (4) n‡Z cvB, (5)  ...  ...  ...  sinsin ri   

  ri       
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2

A_©vr, AvcZb †KvY = cÖwZdjb †KvY| GwU cÖwZdj‡bi wØZxq m~Î|  

Avevi, AsKb Abyhvqx, AvcwZZ iwk¥ AB, cÖwZdwjZ iwk¥ BH, AvcZb we› ỳ‡Z Aw¼Z Awfj¤̂ BI GKB KvMR Z‡j 

Aew¯’Z| GwU cÖwZdj‡bi cÖ_g m~Î| 

nvB‡Mb&‡mi bxwZi mvnv‡h¨ Av‡jv‡Ki  cÖwZmi‡Yi m~Î¸‡jvi cÖgvYt aiv hvK, Ô1Õ I Ô2Õ ỳwU ¯”̂Q gva¨g Ô1Õ jNy I Ô2Õ 

NbZi| gva¨gØ‡qi g‡a¨ GKwU we‡f` Zj PQ Av‡Q| we‡f`Z‡j GK¸”Q mgZj Zi½ wZh©Kfv‡e AvcwZZ n‡”Q| Ô1Õ I 

Ô2Õ gva¨‡g Av‡jvi †eM h_vµ‡g v1I v2| v1> v2| wP‡Î Zi½¸‡”Qi ỳwU iwk¥ AB I CD †`Lv‡bv n‡q‡Q| †Kvb GK mg‡q, 

BD Zi½gy‡Li B we› ỳ‡Z we‡f`Z‡j AvcwZZ| CD -†K evov‡j GwU we‡f`Zj‡K E we› ỳ‡Z †Q` K‡i| awi, t mg‡q D 

we› ỳ E we› ỳ‡Z †cŠ‡Q| 

AZGe, DE = v1t ...  ...  ...  (1)  
B -†K ‡K› ª̀ K‡i v2t mgvb e¨vmva© wb‡q Ô2Õ gva¨‡g GKwU e„ËPvc (FG) AuvKv nj| E n‡Z FG -Gi Dci EH ¯úk©K AuvKv 

nj| BH †hvM Kiv nj| 

AZGe, BH = v2t ...  ...  ...  (2)  
Zi½ D hLb P‡j hvq E Ae ’̄v‡b, B ZLb P‡j hvq H Ae¯’v‡b| A_©vr, BD Zi½ gyL t mgq c‡i EH Ae ’̄vb †bq| 

B we› ỳ‡Z PQ -Gi Dci MBN j¤̂ AvuKv nj| d‡j AB AvcwZZ iwk¥ I BH cÖwZmwiZ iwk¥| 

 

wnmve I MYbvt GLb,  

AvcZb †KvY, DBENBDiABN  90  

  (1)  ...  ...  ...    DBEi               

cÖwZmiY †KvY, BEHHBErHBM  90  

  (2)  ...  ...  ...    BEHr       

ΔBHEDBE  I  mg‡KvYx, [ KvYmg‡ 1 BHEBDE ]  

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

BH
DE

BH/BE
DE/BE

r sin
i sin

2

1   

(4)  ...  ...  ...  
2

1

v
v

r sin
i sin
   

wbw ©̀ó ỳwU gva¨‡gi Rb¨ v1 I v2  aªæeK|  

(5)  ...  ...  ...       
rsin 

sin   21 (awi)æeKaª 
i

 

GwU cÖwZmi‡Yi wØZxq m~Î ev †¯œø‡ji m~Î|  

Avevi, AsKb Abyhvqx, AvcwZZ iwk¥ AB, cÖwZm„Z iwk¥ BH, AvcZb we› ỳ‡Z Aw¼Z Awfj¤̂ BN GKB KvMR Z‡j 

Aew¯’Z| GwU cÖwZmi‡Yi cÖ_g m~Î| 

 

c_ cv_©K¨ I `kv cv_©‡K¨i g‡a¨ m¤úK©t 

GKwU Zi‡½i ỳwU we› ỳ A Ges B we‡ePbv Kiv hvK| awi, we› ỳØ‡qi g‡a¨ c_ cv_©K¨ Ges `kv cv_©K¨ | 
      Avgiv Rvwb, GKwU Zi‡½i ỳwU we› ỳi g‡a¨ ~̀iZ¡ Zi½ ˆ`‡N©̈ i ()Gi mgvb n‡j `kv cv_©K¨ n‡e |  

c‡_i ~̀i‡Z¡i Rb¨ `kv cv_©K¨ 

 1   ,,      ,,     ,,    ,,    ,,    


2

 

  ,,      ,,     ,,    ,,    ,,    




2
 

    cÖkœg‡Z, 




2

 

          ev,  







2
  
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A_©vr, 

 2
 K¨_cv `kvK¨_cv c_


   BnvB c_ cv_©K¨ I `kv cv_©‡K¨i g‡a¨ m¤úK©| 

 

mym½Z Drmt ỳwU Drm †_‡K mg `kvq ev †Kvb wbw ©̀ó `kv cv_©‡K¨i GKB Zi½ ˆ`‡N©̈ i ỳwU Av‡jvK Zi½ wbtm„Z n‡j 

Zv‡`i‡K mym½Z Drm e‡j|   

Av‡jvi e¨vwZPvit mym½Z Drm †_‡K wbtm„Z ỳwU Av‡jvK Zi‡½i DcwicvZ‡bi d‡j †Kvb we› ỳi Av‡jvK wZeªZv e„w× cvq 

Avevi †Kvb we› ỳi Av‡jvK wZeªZv n«vm cvq| Gi d‡j †Kvb Z‡j ch©vqµ‡g Av‡jv‡Kv¾¡j I AÜKvi Ae¯’vi m„wó nq| 

†Kvb ¯’v‡b we› ỳ †_‡K we› ỳ‡Z Av‡jvK wZeªZvi GB ch©vqµwgK n«vm e„w×‡K Av‡jvi e¨vwZPvi e‡j|  
 e¨vL¨vt mg`kvq DcwicvZ‡bi †ÿ‡Î, Dfq Zi‡½i Zi½ kxl© ev Zi½ cv` GKmv‡_ GKwU we› ỳ‡Z AvcwZZ nq| 

d‡j jwä we¯Ívi Zi½ Ø‡qi we¯Ív‡ii mgwói mgvb nq| cÖvej¨ we¯Ív‡ii e‡M©i mgvbycvwZK ZvB, G‡ÿ‡Î we› ỳwU D¾¡j 

†`Lvq| wecixZ `kvq DcwicvZ‡bi †ÿ‡Î, GKwUi Zi½ kxl© Ges AciwUi Zi½cv` GKmv‡_ GKwU we› ỳ‡Z AvcwZZ 

nq| d‡j jwä we¯Ívi k~b¨ nq| ZvB G‡ÿ‡Î cÖvej¨ k~b¨ nq ev we› ỳwU AÜKvi †`Lvq|  

e¨vwZPvi ỳB cÖKvi t h_v (1) MVbg~jK e¨vwZPvi I (2) aŸsmvZ¥K e¨vwZPvi 

(1) MVbg~jK e¨vwZPvit ỳwU Drm †_‡K GKB Zi½‰`N©̈  I cÖvq mgvb we¯Ívi wewkó Zi‡½i mg`kvq DcwicvZ‡bi †ÿ‡Î, 

Dfq Zi‡½i Zi½ kxl© ev Zi½ cv` GKmv‡_ GKwU we› ỳ‡Z AvcwZZ n‡j jwä we¯Ívi Zi½ Ø‡qi we¯Ív‡ii mgwói mgvb 

nq| cÖvej¨ we¯Ív‡ii e‡M©i mgvbycvwZK ZvB, G‡ÿ‡Î we› ỳwUi D¾¡j¨ †e‡o hvq| G‡K MVbg~jK e¨wZPvi e‡j| 

(2) aŸsmvZ¥K e¨vwZPvit ỳwU Drm †_‡K GKB Zi½‰`N©̈  I cÖvq mgvb we¯Ívi wewkó Zi‡½i wecixZ `kvq DcwicvZ‡bi 

†ÿ‡Î, GKwUi Zi½ kxl© Ges AciwUi Zi½cv` GKmv‡_ GKwU we› ỳ‡Z AvcwZZ nq| d‡j jwä we¯Ívi k~b¨ nq| ZvB 

G‡ÿ‡Î cÖvej¨ k~b¨ nq ev we› ỳwU AÜKvi †`Lvq| G NUbv‡K aŸsmvZ¥K e¨vwZPvi e‡j|   

e¨vwZPv‡ii kZ©t 

1| Av‡jvK Drm ỳwU mym½Z n‡Z n‡e| 

2| †h ỳwU Zi½ e¨vwZPvi NUv‡e Zv‡`i we¯Ívi mgvb ev cÖvq mgvb n‡Z n‡e| 

3| Drm¸‡jv Lye KvQvKvwQ n‡Z n‡e| 

4| Drm¸‡jv Lye m~² n‡Z n‡e| 

Av‡jvi e¨vwZPv‡ii Bqs-Gi wØ-wPi cixÿv eY©bv Ki Ges D¾¡j I AÜKvi †Wvivi kZ©mg~n Av‡jvPbvt 

Bqs Gi wØ-wPi cixÿvi MvwbwZK we‡kølbt  

 

g‡b Kwi, GKwU m~ÿè wPo So,  Zi½ ˆ`‡N©̈ i GKeY©x Av‡jvK Øviv Av‡jvwKZ| So n‡Z wbM©Z †MvjvK…wZi Av‡jvK Zi½ So 

Gi KvQvKvwQ Ges mg ~̀i‡Z¡ Aew¯’Z ỳwU mgvšÍivj wPo S1 I S2 -‡K Av‡jvwKZ K‡i| So n‡Z mg ~̀i‡Z¡ e‡j †h †Kvb g~û‡Z© 

S1 I S2 wP‡o AvMZ Av‡jvK Zi½ mg`kvq DcbxZ nq| S1 I S2 n‡Z wbM©Z †MŠb Zi½mg~n mymsnZ| S1 I S2 n‡Z wbM©Z 

iwk¥ wPoØ‡qi mgvšÍiv‡j ¯’vwcZ c ©̀vq AvcwZZ nq Ges  

DcwicvZ‡bi d‡j D¾¡j I AÜKvi †Wvivi m„wó nq| GLb Avgiv D¾¡j  

I AÜKvi †Wviv m„wói kZ© wbiƒcY Kie|  

aiv hvK, S1 wPo n‡Z x1 ~̀i‡Z¡ P we› ỳ‡Z AvcwZZ Av‡jvK Zi‡½i mgxKiYt 

]S [            (1)  ...  ...  ...  ... )(2sin  1111 xPxvtay  



 

GLv‡b, y1 = Av‡jvK Zi‡½i miY, v = Zi‡½i †eM, = Zi½‰`N©̈ ,  

a = Zi‡½i we¯Ívi Ges 

S2B =S2PS1P =x2  x1) = c_ cv_©K¨| GLb S2  

wPo n‡Z x2 ~̀i‡Z¡ P we› ỳ‡Z Av‡jvK Zi‡½i miY y2, 

S2  n‡Z P we› ỳ‡Z AvcwZZ Av‡jvK Zi‡½i mgxKiYt  

]S [                   )2...(  ...  ...  ...  )(2sin  2222 xPxvtay  



  

P we› ỳ‡Z GB ỳwU Zi‡½i DcwicvZb NUvq, P we› ỳ¯’ KYvi jwä miY n‡e,  

21yy y  
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)v(2sin  )(2sin  21 xtaxvtay 






 
















 






 


2

2cos 
2

2sin  2 2121 xvtxvtxvtxvtay




  

  





 


2

2sin cos2 21
12

xxvtxxay






  







 


2

2sin 21 xxvtAy

  GwU mij Qw›`Z ¯ú›`‡bi mgxKiY|  

   GLv‡b we Í̄vi,  12cos 2 xxaA 



 

 (i) D¾¡j ‡Wvivi kZ©t we¯Ívi Z_v Av‡jvi ZxeªZv hLb m‡e©v”P n‡e A_©vr MVbg~jK e¨wZPvi n‡e, hLb 

     aA 2 A_©vr,   1cos 12  xx



 

ev,   

 nxx ..................2,,012     †hLv‡b, (n = 0, 1, 2, 3 ............) 

ev,  nxx ..................2,,012      †hLv‡b, (n = 0, 1, 2, 3 ............) 

        

2
22

 nnBS    †hLv‡b, (n = 0, 1, 2, 3 ............)     

myZivs, D¾¡j †Wvivi kZ© nj c_ cv_©K¨ 

2


  Gi hyM¥ ¸wbZK n‡Z n‡e| 

(ii) AÜKvi ‡Wvivi kZ©t we¯Ívi Z_v Av‡jvi ZxeªZv hLb m‡e©vwbgœ n‡e A_©vr aŸsmvZ¥K e¨wZPvi n‡e, hLb 

    0A  A_©vr,   0cos 12  xx



  

ev,  
2

)12........(..........
2

3,
212





 nxx    †hLv‡b, (n = 0, 1, 2, 3 ............) 

ev,  
2

)12........(..........
2

3,
212


 nxx     †hLv‡b, (n = 0, 1, 2, 3 ............) 

        

2
)12(2


 nBS   †hLv‡b, (n = 0, 1, 2, 3 ............)     

myZivs, AÜKvi †Wvivi kZ© nj c_ cv_©K¨ 

2


  Gi AhyM¥ ¸wbZK n‡Z n‡e| 

 

Bqs Gi wØ-wPi cixÿvi Av‡jv‡K MvwYwZK fv‡e cÖgvY Ki, ci ci ỳwU AÜKvi †Wvivi we¯Ívi ci ci ỳwU DR¡j †Wvivi 

we¯ÍÍv‡ii mgvbt 

 

Bqs Gi wØ-wPi cixÿvi eY©bvt  

g‡b Kwi, †Kvb GKwU GKeY©x Av‡jvK Drm So n‡Z wbM©Z Av‡jvi ỳwU iwk¥ mgvšÍivj ỳwU wPi S1 I S2 G AvcwZZ n‡q wPi 

ỳwUi ga¨w`‡q mÂvwjZ n‡q c ©̀v PP 
-Gi Dci c‡o c ©̀v PP 

-G e¨vwZPvi Svj‡ii bK&kvi m„wó n‡”Q| g‡b Kwi wPi 

ỳwUi cvi¯úwiK ~̀iZ¡ a Ges S1 I S2 †_‡K c ©̀v PP 
-Gi Awfj¤̂ ~̀iZ¡ D| AviI g‡b Kwi, S1 I S2 -Gi j¤̂wØLÛK AO 

c ©̀v PP 
†K O we› ỳ‡Z †Q` K‡i| c ©̀v PP 

Gi O we› ỳ wPi S1 I S2 †_‡K mg ~̀ieZ©x| †h‡nZz Av‡jvi Zi½ S1 I S2 

†_‡K GKB `kvq hvÎv ïiæ K‡i Giv mgvb ~̀iZ¡ AwZµg K‡i GKB `kvq O we› ỳ‡Z †cuŠQ‡e Ges H we› ỳ‡Z D¾¡j 

Svj‡ii m„wó Ki‡e| AviI †`Lv hv‡e †h, O we› ỳi ỳÕcv‡k c ©̀v PP 
Gi Dci mgvb mgvb ~̀i‡Z¡ ch©vqµ‡g AÜKvi I 

D¾¡j Svj‡ii m„wó n‡e| 
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‡Wvivi cȪ ’t 

ỳwU †Wvivi ga¨eZ©x ~̀iZ¡ wb‡¤§v³ welq ¸wji Dci wbf©i K‡i|  

e¨eüZ Zi‡½i Zi½ ˆ`N©̈  = , wØ-wPi †_‡K c ©̀vi ~̀iZ¡ AO = D, wPi ỳwUi ga¨eZ©x ~̀iZ¡ S1S2 = a I c_ cv_©K¨ =S2B 
g‡bKwi, wP‡Î O †_‡K n Zg D¾¡j †WvivwUi Ae¯’vb n‡”Q P, O †_‡K P Z_v n Zg D¾¡j †Wvivi `~iZ¡ PO = xn |  

wPÎvbyhvqx c_ cv_©K¨,  

                S2B = PS2 – PB 
                     = PS2 – PS1   

   Avevi , 21 SS   G 

             

21

2sin
SS
BS

   

 ev, S2B = S1S2 sin
c_ cv_©K¨,S2B = a sin

Avevi MVb g~jK e¨wZPv‡ii kZ© †_‡K cvB,  

c_ cv_©K¨, S2B = n 
   a sinn ‡hLv‡b, n = 0,1,2,3, ................. BZ¨vw`|] GwU D¾¡j, Pig ev MVbg~jK Svj‡ii kZ©|  

 )1 (  ...  ...  ...  ...sin
a

n  hLb MVb g~jK e¨wZPvi A_©vr D¾¡j †Wviv m„wó K‡i|

Lye ÿz ª̀ n‡j,  tansin  

 POA  G 

AO
PO

tan  

         ev, PO = AO tan
         ev, PO = AO sin

         ev, 

a
nλ AOPO         

        

a
nDxn


      [AO=D,    awi, PO = xn] 

Abyiƒcfv‡e, (n 1) Zg D¾¡j †Wvivi ~̀iZ¡    


a

nDxn
)1(

1


  

myZivs ỳwU D¾¡j †Wvivi e¨veavb  

           1 nn xxx  

 )1(        



a

nD
a

Dnx 
ev,  

          



a

DDnDnx 
,ev  

 )2( ...  ...  ...  ...        
a
Dx  Abyiƒc fv‡e cÖgvY Kiv hvq †h, ỳwU AÜKvi †Wvivi e¨veavb I

a
Dx  | 

GKwU D¾¡j ev GKwU AÜKvi †Wvivi cȪ ’ ỳwU AÜKvi ev ỳwU D¾¡j †Wviv e¨eav‡bi A‡a©K|  

myZivs †Wviv cȪ ’,  )3( ...  ...  ...  ... 
2

   x 
a
D

 

 (2) bs mgxKiY †_‡K †`Lv hvq t
1) D Gi gvb evov‡j †Wvivi cȪ ’ ev‡o| 

2) a Gi Kgv‡j †Wvivi cȪ ’ ev‡o|    
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AceZ©b Kv‡K e‡j? Dnv KZ cÖKvi I wK wK? GKK wP‡ii `iæb AceZ©b e¨vL¨vt 

AceZ©bt †Kvb cÖwZeÜ‡Ki avi †N‡l miæ wP‡ii ga¨w`‡q hvIqvi mgq R¨vwgwZK Qvqv AÂ‡ji g‡a¨ Av‡jvi †eu‡K  

hvIqvi NUbv‡K Av‡jvi AceZ©b e‡j| 

AceZ©‡bi kZ©t  

1| avi Lye Zxÿè n‡Z n‡e| Gi cȪ ’ ev †ea Av‡jvi Zi½ ˆ`‡N©̈ i () mv‡_ Zzjbxq n‡Z n‡e| 

2| wQ ª̀ Lye †QvU n‡Z n‡e| A_©vr e¨vm ev cȪ ’  Gi mgvb ev KvQvKvwQ n‡Z n‡e|  

 

AceZ©b ỳB cÖKvit 1| d«b ndvi †kªYxi AceZ©b 2| †d«‡bj †kªYxi AceZ©b|   

1| d«b ndvi †kªYxi AceZ©bt cÖwZeÜK n‡Z Av‡jvK Drm I c ©̀v DfqB Kvh©Ki fv‡e Amxg ~̀i‡Z¡ Ae¯’vb Ki‡j †h 

AceZ©b NUvq Zv‡K d«b ndvi †kªYxi AceZ©b e‡j| 

2| †d«‡bj †kªYxi AceZ©bt cÖwZeÜK n‡Z Av‡jvK Drm I c ©̀v DfqB Kvh©Ki fv‡e mmxg ~̀i‡Z¡ Ae¯’vb Ki‡j †h 

AceZ©b NUvq Zv‡K †d«‡bj †kªYxi AceZ©b e‡j| 

GKK wP‡ii `iæb AceZ©bt  

         g‡b Kwi AB GKwU miæ wPi KvM‡Ri Z‡ji Dci j¤̂fv‡e Avew¯’Z| wP‡ii cȪ ’ AB = a| wP‡ii mvg‡b GKwU DËj 

†jÝ L1 ¯’vcb Kiv nj| GB †j‡Ýi ‡dvKv‡m Aew¯’Z miæwQ ª̀ S n‡Z  Zi½ ˆ`‡N©̈ i GK eY©x Av‡jv †j‡Ý cÖwZmi‡bi ci 

mgvšÍivj Av‡jvK iwk¥ ¸”QvKv‡i AB wPi‡K DrfvwmZ K‡i| GLb AB †_‡K wbM©Z mgvšÍivj Av‡jvK iwk¥¸”Q‡K L2 DËj 

†j‡Ýi mvnv‡h¨ Gi ‡dvKvm Z‡j ¯’vwcZ c ©̀v MN-Gi Dci AwfmvwiZ Kiv nq| AB wP‡i AvcwZZ mgZj Zi½gy‡Li 

cÖwZwU KYv mg`kv m¤úbœ nq Ges KYv¸‡jv †MŠY Zi½ Drcbœ K‡i| GB †MŠY  

Zi½ A we› ỳi Dc‡i Ges B we› ỳi wb‡P Qwo‡q c‡o| ZvB wP‡ii Aÿ CO  

eivei c ©̀vi O we› ỳ‡Z myZxÿè cÖwZwe¤̂ MwVZ bv n‡q, Gi Dfq cv‡k¦© ch©vqµ‡g  

D¾¡j I AÜKvi AceZ©b Svj‡ii m„wó nq| wP‡ii A I B cÖvšÍ n‡Z wbM©Z  

wP‡ii Aÿ CO -Gi mgvšÍivj iwk¥¸”Q L2 †jÝ KZ…K c ©̀vq O we› ỳ‡Z AwfmvwiZ 

 nq| O we› ỳ‡Z wgwjZ Zi½ mgyn GKB c_ AwZµg K‡i e‡j G‡`i `kv GKB  

nq| ZvB O we› ỳi ZxeªZv I D¾¡jZv me©vwaK nq| O we› ỳ‡K gyL¨ Pig we› ỳ e‡j|           
GLb aiv hvK, CO Gi mv‡_  †Kv‡Y AcwiewZ©Z iwk¥¸”Q CO1 -Gi mgvšÍiv‡j L2 †j‡Ý AvcwZZ n‡q c ©̀vi O1 

we› ỳ‡Z wgwjZ nq| O1 we› ỳ‡Z wgwjZ Zi½ mgy‡ni g‡a¨ c_-cv_©K¨ Z_v `kv cv_©K¨ _vK‡e| O1 we› ỳ D¾¡j ev Pig 

(maximum) wKsev AÜKvi ev Aeg (minimum) n‡Z cv‡i| GUv wbf©i Ki‡e O1 we› ỳ‡Z wgwjZ †MŠb Zi½mgy‡ni c_ 

cv_©‡K¨i Dci|  

wPÎ †_‡K †`Lv hvq, AB wP‡ii ỳB cÖvšÍwe› ỳ AI B ‡_‡K wbM©Z ỳwU †MŠb Zi‡½i c_ cv_©K¨ AD =ABsinasin            

MvwbwZK fv‡e O1 we› ỳ‡Z Pig ev Aeg nIqvi kZ© cÖwZcv`b Ki‡j Zv wb¤§iƒc n‡e t 

Ae‡gi kZ©: gyL¨ Pi‡gi Dfq cv‡k¦© n-Zg Aeg we› ỳi we› ỳi Dc‡hvMx AceZ©b †KvY n I wP‡ii cȪ ’ a n‡j,    

   a sinn = nn = 1, 2, 3, ................... 
Pi‡gi kZ©: gyL¨ Pi‡gi Dfq cv‡k¦© n-Zg Pig we› ỳi we› ỳi Dc‡hvMx AceZ©b †KvY n   I wP‡ii cȪ ’ a n‡j,    

               
2
λ12nθ sina n  n = 1, 2, 3, ...................

Av‡jv‡Ki e¨wZPvi I AceZ©‡bi cv_©K¨t 

Av‡jv‡Ki e¨wZPvi Av‡jv‡Ki AceZ©b 

1| GKB Drm n‡Z wbM©Z ỳwU mymsnZ Zi½ gyL n‡Z Drcbœ 

Av‡jvK Zi‡½i DcwicvZ‡bi d‡j e¨wZPvi N‡U|  

1| GKB Zi‡½i wewfbœ we› ỳ n‡Z Drcbœ †MŠb Zi‡½i 

DcwicvZ‡bi d‡j AceZ©b N‡U| 

2| e¨wZPv‡ii Svj‡ii cȪ ’ mgvb A_ev Amgvb n‡Z cv‡i|  2| AceZ©b Svj‡ii cȪ ’ KLbB mgvb nq bv| 

3| e¨wZPv‡ii AÜKvi cwÆ‡Z †Kvb Av‡jv _v‡K bv|  3| AceZ©‡b AÜKvi cwÆ‡Z wKQy Av‡jv weivR K‡i|   

4| e¨wZPv‡i D¾j we› ỳ ¸‡jvi D¾jZv me©Î mgvb nq|  4| AceZ©‡b mKj we› ỳ ¸‡jvi D¾¡jZv mgvb nq bv|  
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AceZ©b †MÖwUst cvkvvwk ¯’vwcZ A‡bK¸‡jv mgcÖ‡¯’i m~ÿè wPi m¤úbœ cvZ‡K AceZ©b †MÖwUs e‡j| GKwU m~Pvj AMÖfvM 

wewkó nxivi UzKiv w`‡q GKwU ¯^”Q mgZj KvP cv‡Z `vM †K‡U †MÖwUs ˆZix Kiv nq| GB `vM¸wj mgvb e¨eav‡b Aew¯’Z 

I mgvšÍivj nq|    

†MÖwUs aªæeKt †MÖwUs Gi GKwU wP‡ii ïiæ †_‡K cieZ©x wP‡ii ïiæ ch©šÍ ~̀iZ¡‡K †MÖwUs aªæeK e‡j| †MÖwUs aªæeK nj cÖwZwU 

wP‡ii cȪ ’ I cÖwZwU †iLvi cÖ‡¯’i mgwó| A_©vr †MÖwUs aªæeK, d = a + b  GLv‡b, a I b h_vµ‡g wP‡ii I †iLvi cȪ ’| 
†MÖwUs KZ…K AceZ©‡bi e¨vL¨vt g‡b Kwi, ABCD GKwU AceZ©b  

†MÖwUs| Gi cÖwZwU wP‡ii cȪ ’ a Ges `v‡Mi cȪ ’ b| myZivs Gi  

†MÖwUs aªæeK d = a + b| †MÖwUs Gi Dci GKeY©x GK¸”Q mgvšÍivj  

Av‡jvK iwk¥ AvcwZZ n‡j †ewki fvM Av‡jv †Kvbiƒc AcewZ©Z  

bv n‡q mivmwi †mvRv c‡_ hv‡e Ges GKwU DËj †jÝ Øviv c ©̀v  

S1S2 Gi Dci O we› ỳ‡Z †K›`xf~Z n‡e| d‡j O we› ỳwU Lye D¾¡j  

†`Lv‡e Ges GwU n‡e †K› ª̀xq Pig we› ỳ| ‡MÖwUs Gi wPi¸‡jv  

Lye †QvU nIqvq wPi AwZµg Kivi mgq wKQy Av‡jv AcewZ©Z  

n‡q wewfbœ w`‡K Mgb K‡i| awi ‡Kv‡Y AcewZ©Z mgvšÍivj  

Av‡jvK iwk¥ ¸”Q DËj †jÝ Øviv cÖwZm„Z n‡q P we› ỳ‡Z wgwjZ nq|  

P we› ỳwU Pig we› ỳ n‡e bv  Aeg we› ỳ n‡e Zv wbf©i Ki‡e Zi½¸‡jvi  

c_ cv_©‡K¨i Dci| wP‡Î †`Lv hvq A Ges C ỳwU 

Abyiƒc we› ỳ †_‡K wbM©Z ỳwU †MŠb Zi‡½i c_ cv_©K¨ n‡”Q,  

c_ cv_©K¨, CM = AC sin= (a+b) sin= d sin
Dc‡iv³ MvwbwZK wnmv‡ei mvnv‡h¨ P we› ỳwUi Aeg I Pig nIqvi kZ© cvIqv hvq|  

Pi‡gi kZ©t  

P we› ỳwU Pig n‡e hw` ; 

    ......... 1,2,3, n                      nλdsinθn   

  sin )(   nba n        [ d = a+b ] 
Ae‡gi kZ©t  

P we› ỳwU Aeg n‡e hw` ; 

      ......... 1,2,3, n                      
2
λ12ndsinθn   

    
2

12sin )(    nba n       [ d = a+b ] 

Pig we› ỳi k‡Z© n = 0 emv‡j †K› ª̀xq Pig we› ỳ ev gyL¨ Pig we› ỳ Ges n=1 ev 1 emv‡j †K›`xq Pig we› ỳi ỳB cv‡k         

1g D¾¡j †iLv Ges n=2 ev 2 emv‡j †K›`xq Pig we› ỳi ỳB cv‡k 2q D¾¡j †iLv cvIqv hvq|  

†MÖwUs Gi e¨envi t  

(1) Av‡jv‡Ki Zi½ ˆ`N©̈  wbY©q Kiv hvq| 

(2) GKB Zi½ ˆ`‡N©̈ i ỳwU eY©vjx c„_K Kiv hvq| 

(3) Zi½ ˆ`‡N©̈ i mv‡c‡ÿ AceZ©b †Kv‡Yi cwieZ©‡bi nvi wbY©q Kiv hvq| 

AceZ©b †MÖwUs Gi mvnv‡h¨ GK eb©x Av‡jvi Zi½ ‰`N©̈  wbY©qt    

ZË¡t aiv hvK,  Zi½ ˆ`‡N©̈ i GKiOv mgvšÍivj Av‡jvK iwk¥¸”Q GKwU †MÖwUs -Gi Dci j¤̂fv‡e AcwZZ n‡”Q AvcwZZ 

n‡”Q| d nj †MÖwUs aªæeK| †MÖwUs aªæeK nj cÖwZwU wP‡ii cȪ ’ I cÖwZwU †iLvi cÖ‡¯’i mgwó| AceZ©b †Kvb I cwÆi µg n 

n‡j, ‡MÖwUs mgxKiY n‡Z Avgiv cvB,  

       nd sin    

 ev, 

n
d  sin

    
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 



 

N
1d      (1)  ...  ...  ...  

n N.
sinθλ    N n‡”Q GKK ‰`‡N©̈  wPi msL¨v|  

N Rvbv _vK‡j, D¾¡j cwÆi µg n Ges  wbY©q K‡i (1) bs mgxKi‡Yi mvnv‡h¨ wbY©q Kiv hvq|  

Kvh© c×wZt  

cÖ_‡g GKwU mgZj AceZ©b wbtmiY †MÖwUs G, †bB hvi cÖwZ GKK ˆ`‡N©̈ i wPi  

msL¨v N Rvbv Av‡Q| eY©vjxexÿY h‡š¿i KwjwgUvi C Ges ~̀iexÿY hš¿ T Gi  

wewfbœ Ask Dc‡hvRb K‡i GK iOv Av‡jvK Drm S n‡Z AvMZ mgvšÍivj Av‡jvK 

iwk¥i Rb¨ ~̀iexÿY hš¿ T -†K †dvKvm Kiv nq| Gici †MÖwUs  eY©vjxexÿY h‡š¿i  

‡Uwej P Gi Dci Dj¤̂fv‡e ¯’vcb Kiv nq hv‡Z Gi `vMvw¼Z ~̀iexÿY h‡š¿i  

w`‡K _v‡K| Gici ~̀iexÿY hš¿wU‡K KwjwgUv‡ii mv‡_ ¯’vcb Ki‡j Gi †iLbZv‡i  

†K› ª̀xq D¾¡j cwÆ ev †K› ª̀xq Pig we› ỳ †`Lv hv‡e †hLv‡b cwÆi µg n = 0| G  

¯’v‡b ~̀iexÿY h‡š¿i e„ËvKvi ‡¯‹j I fvwb©qvi †¯‹‡ji cvV †bIqv nq| g‡b Kwi,  

GB cvV = T1|| Gici ~̀iexÿY hš¿ T †K µgk †K› ª̀xq Pig we› ỳi Wvbw`‡K mwi‡q cÖ_g µ‡gi D¾¡j cwÆ‡K †iLbZv‡i 

wgwj‡q wb‡q ~̀iexÿY h‡š¿i e„ËvKvi ‡¯‹j I fvwb©qvi †¯‹‡ji cvV †bIqv nq| g‡b Kwi, GB cvV = T2|  

 Gici  ~̀iexÿY hš¿ T †K µgk †K› ª̀xq Pig we› ỳi evgw`‡K mwi‡q cÖ_g µ‡gi D¾¡j cwÆ‡K †iLbZv‡i wgwj‡q 

wb‡q ~̀iexÿY h‡š¿i e„ËvKvi ‡¯‹j I fvwb©qvi †¯‹‡ji cvV †bIqv nq| g‡b Kwi, GB cvV = T3| 

wnmve I MYbvt 

(1) T1 I T2 cv‡Vi AšÍÍi dj 21 ~ TT   
(2) T1 I T3 cv‡Vi AšÍÍi dj 31 ~ TT     

(3) T2 I T3 cv‡Vi AšÍÍi dj 2~ 32 TT  Gi A‡a©K K‡i  wbY©q Kiv nq| Gfv‡e n = 1 A_©vr cÖ_g µ‡gi D¾¡j 

cwÆi Rb¨ Mo  wbY©q K‡i (1) bs mgxKiY  
 .

sin  
nN
   G ewm‡q GK eb©x Av‡jvi Zi½ ‰`N©̈  wbb©q Kiv nq|    

wet ª̀t  T †K Av‡iv Wv‡b I ev‡g mwi‡q n = 2 µ‡gi Rb¨  wbY©q K‡i  wbY©q Kiv nq| Giƒc Kiv n‡j, n = 1 I n = 2 
µ‡gi Rb¨ wbwY©Z  Ø‡qi Mo wb‡Z n‡e|    

Av‡jvi mgeZ©bt ‡h cÖwµqvq wewfbœ Z‡j K¤úgvb Av‡jvK Zi½‡K GKwU wbw ©̀ó Zj eivei K¤úbÿg Kiv hvq Zv‡K 

Av‡jv‡Ki mgeZ©b ev †cjvivqb e‡j Ges cÖvß Av‡jv‡K mgewZ©Z Av‡jv e‡j|  

                               
e¨vL¨v t wP‡Îi b¨vq AmgewZ©Z Av‡jv‡K mgeZ©K dvwji ga¨w`‡q mÂvwjZ n‡Z w`‡j mgZj mgewZ©Z Av‡jv‡Z iƒcvšÍwiZ 

nq| mgeZ©b cÖwµqvi cÖKvi‡f‡` Av‡jv mgZj ev mij mgewZ©Z, e„ËvKvi mgewZ©Z ev Dce„ËvKv‡i mgewZ©Z n‡Z cv‡i|       

 

mgewZ©Z Av‡jvt GKwU Z‡j ev Gi mgvšÍivj Z‡j K¤úgvb Avo Zi½ wewkó Av‡jv‡K mgewZ©Z Av‡jv e‡j| 

 

AmgewZ©Z Av‡jvt mvaviY Av‡jvK hvi MwZc‡_i j¤ ̂Awfgy‡L Pviw`‡K mgvb we¯Ív‡i Kw¤úZ nq Zv‡K AmgewZ©Z Av‡jv 

e‡j| 
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     wØZxq c‡Îi As‡Ki mgvavb  

                   2nd  Paper Math Solution 
                                        11| Av‡jvi Zi½-ZË¡ (Wave Theory of Light) 
 
 

  

 

 

‡Wviv e¨eavb,

a
Dx   

†Wvivi cȪ ’, 

a2
Dx   

ci ci ỳwU D¾¡j I AÜKvi cwÆi †K‡›`ªi  

ga¨eZ©x `~iZ¡ = Wvivi cȪ ’,

a2
Dx   

 

1| Bqs-Gi wØ-wPi cixÿvq wPi ỳÕwUi g‡a¨ ~̀iZ¡ 0.8 mm Ges 

wPi¸wj †_‡K c ©̀vi `~iZ¡ 1m| wPi¸wj‡K 5890×10-10
 m Zi½ 

ˆ`‡N©̈ i GKeY©x Av‡jv Øviv Av‡jvwKZ Kiv n‡j GKwU D¾j 

†Wvivi cȪ ’ wbY©q Ki|  

Avgiv Rvwb, 

2a
λx D

  

m
100.82

1105890x 3

10








  

(Ans.)  m10125.683x 6
 

 

2| GKwU d«bndvi †kªYxi GKK wP‡ii `iæb AceZ©b cixÿvq 

5600Å Zi½ ‰`‡N©̈  Av‡jv e¨envi Kiv nj| cÖ_g µ‡gi 

AÜKvi cwÆi Rb¨ AceZ©b †KvY wbY©q Ki| [wP‡ii †ea = 

0.2mm]     
Avgiv Rvwb, 

Ae‡gi kZ©vbymv‡i, 

 d Sin=n

d
nλθSin 

 

3

10

100.2
1056001Sinθ 







 

0.0028Sinθ 1
 (Ans.)    0.16θ 
 

 

 

 

 

3| GKwU Zi‡½i ỳwU we› ỳi g‡a¨ c_ cv_©K¨ /4| we›`yØ‡qi g‡a¨ `kv 

cv_©K¨ KZ?  

Avgiv Rvwb,        

2π
σ

λ
δ


 

2π
σ

λ
λ/4


 

2π
σ

4λ
λ


 

4λ
λ2πσ 

  

(Ans.)   
2
πσ 

 

 

4| Bqs†qi wØ-wPo cixÿvq Av‡jvi K¤úv¼ 6×1014 Hz| cvk¦©eZ©x `ywU 

†Wvivi †K‡› ª̀i ga¨eZ©x `~iZ¡ 0.75mm| wPo ‡_‡K `ywU †Wvivi †K‡› ª̀i 

ga¨eZ©x `~iZ¡ 1.55m `~‡i n‡j wPo ỳwUi ga¨eZ©x `~iZ¡ KZ? 

Avgiv Rvwb, 

m
106
103

f
c

14

8





 

m105 7
 

Avevi, 

x
D



a
 

m
1075.0

10555.1
3

7








 a
 

.)( 03.11003.1  3 Ansmmma  

 

 

5| Bqs-Gi wØ-wPi cixÿvq wPi ỳÕwUi g‡a¨ ~̀iZ¡ 2.0 mm| G wPi †_‡K 

1m ~̀i‡Z¡ †Wvivi cȪ ’ 0.295 mm cvIqv †Mj| Av‡jvi Zi½ ˆ`N©̈  wbY©q 

Ki| 

Avgiv Rvwb, 

2a
λDx   

D
x2 a

  

m
1

10210295.02 33  


 

.)(   m1018.1 6 Ans  

 

 

 

 

GLv‡b, 

wPi ỳwUi ~̀iZ¡, a =  0.8mm 
             = 0.8 ×10-3 m 
wPi¸wj†_‡K c ©̀vi ~̀iZ¡,  

D = 1m  

5890×10-10 m 
‡Wvivi cȪ ’, x=? 

GLv‡b, 

c_ cv_©K¨, 
`kv cv_©K¨, 

GLv‡b, 

wP‡ii †ea, d = 0.2mm 
     = 0.2×10-3 m 

†Wviv µg, n = 1 
Zi½ ˆ`N©̈ , Å

 


×10-10 m 
AceZ©b †KvY, 

GLv‡b, 

K¤úv¼, f = 6×1014Hz  
†Wviv e¨eavb, x = 0.75mm 
                 = 0.75 ×10-3 m 
c ©̀vi `~iZ¡, D = 1.55 m 
wPo `ywUi `~iZ¡, a =? 
 

GLv‡b, 

wPo ỳwUi ~̀iZ, a =  2.0mm 
                  = 2.0 ×10-3 m 
c ©̀vi ~̀iZ¡, D = 1m  

‡Wvivi cȪ ’, x =0.295 mm 
                =0.295×10-3m 

Zi½ ‰`N©̈ , ? 
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6| Bqs-Gi wØ-wPi cixÿvq wPi ỳÕwUi g‡a¨ `~iZ¡ 2.0 mm| G 

wPi †_‡K 1m ~̀i‡Z¡ †Wvivi e¨eavb 0.295 mm cvIqv †Mj| 

Av‡jvi Zi½ ˆ`N©̈  wbY©q Ki| 

Avgiv Rvwb, 

a
λDx   

D
xa

  

m
1

10210295.0 33  


 

m109.5 7   

Å  10109.5 107  
 .)Ans(   Å  5900

 

 

7| GKwU mgZj wbtmiY †MÖwUs Gi Øviv m„ó eY©vjx †iLvi wØZxq 

µg 30º AceZ©b †KvY Drcbœ K‡i| hw` Av‡jvi Zi½ ˆ`N©̈  

5890Å nq Z‡e †MÖwUs Gi cÖwZ NbwgUv‡i †iLvi msL¨v wbY©q 

Ki| 

Avgiv Rvwb, 

Ae‡gi kZ©vbymv‡i, 

 d Sin=n





 




N
1d      n

N
sin




    
n

sinN






    m
1058902

30sinN 1-
10






    m
1058902

5.0N 1-
10




 (Ans.)  m 1024.4N -15    
8| GKwU d«bndvi †kªYxi GKK wP‡ii `iæb AceZ©b cixÿvq 

5890Å Zi½ ‰`‡N©̈  Av‡jv e¨envi Kiv nj| wØZxq Ae‡gi Rb¨ 

AceZ©b †KvY wbY©q Ki| [wP‡ii †ea = 0.2mm]     
Avgiv Rvwb, 

Ae‡gi kZ©vbymv‡i, 

 d Sin=n

d
nλθSin 

 

3

10

100.2
1058902Sinθ 







 

0.0089Sinθ 1
 (Ans.)   0.34θ     0.337θ 

 
 

 

 

 

 

 

9| 0.2 mm e¨eavb wewkó `ywU wPi †_‡K 50 cm `~i‡Z¡ Aew ’̄Z c`©vi 

Dci e¨wZPvi m¾v m„wó nj| cici `ywU D¾¡j cwUªi †K‡›`ªi ga¨eZ©x `~iZ¡ 

1.42mm n‡j Av‡jvi Zi½ ˆ`N©̈  wbY©q Ki|   

Avgiv Rvwb, 

a
x λD
  

D
xa

  

m
0.5

102.01042.1 33  


 

m71068.5   

0
107 A   101068.5  

 .)Ans(   Å  5680  

 

10| Bqs‡qi cixÿ‡Y ỳwU wP‡ii ga¨eZ©x `~iZ¡ 0.4mm| wP‡ii mgvšÍiv‡j 

1m ~̀i‡Z¡ Aew ’̄Z c ©̀vq †Wviv †`Lv ‡Mj| †K› ª̀xq Pig †_‡K 12 Zg 

†Wvivi `~iZ¡ 9.3mm| e¨eüZ Av‡jvi Zi ˆ`N©̈  †ei Ki| 

Avgiv Rvwb, 

a
Dnx n


  

nD
ax n  

m
112

104.0103.9 33





 

0
1077 10101.3101.3 Am    

.)(  Å  3100 Ans  

GLv‡b, 

†Wviv µg, n = 2 
AceZ©b †KvY, º  
 Zi½ ‰`N©̈ , Å

 


×10-10 m 
cÖwZNbwgUv‡i ‡iLvi msL¨v, N =? 

   

GLv‡b, 

wP‡ii †ea, d = 0. 2mm 
     = 0. 2×10 -3 m 

Ae‡gi µg, n = 2 
Zi½ ˆ`N©̈ , Å

 


×10-10 m 
AceZ©b †KvY, 

GLv‡b, 

wPo ỳwUi ~̀iZ, a =  0.2 mm 
                  = 0.2 ×10-3 m 
c ©̀vi ~̀iZ¡, D =50cm= 0.5m  

‡Wvivi e¨eavb, x =1.42 mm 
                =1.42×10-3m 

Zi½ ‰`N©̈ , ? 

GLv‡b, 

wPo ỳwUi ~̀iZ, a =  2.0mm 
                  = 2.0 ×10-3 m 
c ©̀vi ~̀iZ¡, D = 1m  

†Wviv µg, n = 1 
‡Wvivi e¨eavb, x =0.295 mm 
                =0.295×10-3m 

Zi½ ‰`N©̈ , ? 

GLv‡b, 

‡Wviv µg, n =12 
wPo ỳwUi ~̀iZ, a =  0.4mm 
                  =0.4 ×10-3 m 
c ©̀vi ~̀iZ¡, D = 1m  

‡K› ª̀xq Pig †_‡K ~̀iZ¡ , 

        xn=9.3mm=9.3×10-3m 
Zi½ ‰`N©̈ , ? 
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cøvRgv Ae¯’vt

  

wb¤œ

 

Pv‡c M¨vm‡K DËß Ki‡j H M¨vm ch©vß kw³ MÖnY

 

K‡i

 

M¨vm m¤úyY© AvqwbZ Ae¯’v cÖvß nq| ZLb M¨v‡m mgvb msL¨K 

abvZ¥K Avavb I gy³ B‡jKUªb _v‡K| M¨v‡mi G Ae¯’v‡K cøvRgv Ae¯’v e‡j|

 

Zvn‡j †`Lv hv‡”Q M¨v‡mi †gvU PviwU 

Ae¯’v, h_v t (1) KwVb Ae¯’v (2) Zij Ae¯’v (3) evqexq Ae¯’v I (4) cøvRgv Ae¯’v

 

c`v‡_©i cøvRgv Ae¯’vi †fŠZ 

¸bvejx KwVb, Zij I evqexq c`v‡_©i ¸bvewj

 

n‡Z A‡bK Avjv`v| 

 

 

K¨v‡_vW iwk¥t K¨v‡_vW iwk¥i

 

Drcv`b, Gi ag© I e¨envit

 

K¨v‡_vW iwk¥t

 

ZworÿiY b‡j evqyi Pvc K‡g 10-3mm †_‡K 10-5mm

 

cvi`¯ÍÍ¤¢

 

Pvc n‡j mg¯ÍÍ

 

bj AÜKviv”Qbœ n‡q hvq 

Ges b‡j †Kvb Av‡jv _v‡K bv| ZLb A „̀k¨ iwk¥i GKwU exg K¨v‡_vW †_‡K Awfj¤̂ fv‡e wbM©Z n‡q Kv‡Pi b‡ji †`qv‡j 

meyR cÖwZcÖfvi m„wó K‡i| GB iwk¥‡K K¨v‡_vW iwk¥  e‡j|

  

 

K¨v‡_vW iwk¥i Drcv`bt

 

AwZ wb¤œPv‡c †h e× KvPb‡ji evqy ev

 

M¨v‡mi ga¨w`‡q we`¨yr ÿi‡Yi e¨e¯’v Kiv nq Zv‡K ÿiY 

bj e‡j|

 

ÿiY b‡ji ga¨Kvi evqyPvc 10-3mm

 

n‡Z 10-5mm

 

cvi`¯Í¤¢ Pv‡ci

 

mgvb nq Ges b‡ji wfZ‡i B‡jK‡UªvW Ø‡q hLb 30,000

 

†_‡K 40,000

 

†fvë

 

we`¨yr Pv‡ci

 

cv_©K¨ _v‡K ZLb bjwUi wfZi

 

m¤úyY©iƒ‡c

 

AÜKviv”Qbœ

 

_v‡K| 

 

GB mgq K¨v‡_vW n‡Z j¤̂fv‡e GK cÖKvi iwk¥

 

wbM©Z nq Ges GB

 

iwk¥i 

 

Av‡jvi Avfv K¨v‡_v‡Wi wVK wecix‡Z ÿiY b‡ji †`Iqv‡j

 

‡`Lv hvq| 

 

G‡K †d¬v‡i‡m›U e‡j|

 

cixÿv Øviv cÖgvY n‡q‡Q †h,

 

H iwk¥¸‡jv FYPvR© hy³ †gŠwjK KYvØviv MwVZ| K¨v‡_vW n‡Z GB 

iwk¥¸‡jv wbM©Z nq e‡j ˆeÁvwbK µzK G‡K K¨v‡_vW iwk¥ bvg w`‡q‡Qb| GB K¨v‡_vW iwk¥ FY PvR©hy³ B‡jKUª‡bi ‡mªvZ

 

Øviv MwVZ|

 

K¨‡_vW iwk¥ nj K¨v‡_vW n‡Z wbM©Z D”P MwZ‡eM m¤úbœ B‡jKUª‡bi †mªvZ|

 

 

K¨v‡_vW iwk¥i ag©t

 

1|

 

K¨v‡_vW iwk¥ mij c‡_ Mgb K‡i|

 

2| K¨v‡_vW iwk¥ FbvZ¥K PvR© wewkó| Gi PvR© - C19106.1  |

 

3| K¨v‡_vW iwk¥ w¯’i Zwor †ÿ‡Îi ga¨ w`‡q †M‡j Gi c‡_i wePy¨wZ N‡U|

  

4| ‡PŠ¤̂K †ÿ‡Îi cÖfv‡e G iwk¥i c_ †e‡K hvq| 

 

5| K¨v‡_vW iwk¥ Pvc cÖ‡qvM K‡i|

 

6| K¨v‡_vW iwk¥i MwZkw³ Av‡Q|

 

7| G iwk¥i fi‡eM Av‡Q|

 

8| K¨v‡_vW iwk¥i †f`b ÿgZv Av‡Q|

 

9| G

 

iwk¥ ci¯úi‡K weKl©Y K‡i|

 

10| ª̀¤œZ MwZ m¤úbœ K¨v‡_vW iwk¥ †Kvb avZzi

 

Dci AvcwZZ n‡j G·-‡i Drcbœ nq| 

  

 

K¨v‡_vW iwk¥i e¨envit

 

1| K¨v‡_vW iwk¥i mvnv‡h¨ B‡jKUª‡bi PvR©, fi Ges Av‡cwÿK PvR© wbY©q Kiv hvq| 

 

2| iÄb iwk¥ ev G·-‡i Drcv`‡b K¨v‡_vW iwk¥ e¨envi Kiv nq|

 

3| Avqb m„wói Kv‡R K¨v‡_vW iwk¥ e¨envi Kiv nq|

 

 

G·-iwk¥, G·-iwk¥i Drcv`b, Gi ag© I e¨envi t

 

iÄb iwk¥ (ev G·-‡i)t

 

ª̀¤œZ MwZ m¤úbœ B‡jKUªb †Kvb avZz‡K AvNvZ Ki‡j Zv †_‡K D”P †f`b ÿgZv m¤úbœ †h wewKiY Drcbœ nq, Zv‡K 

 

G·-‡i

 

ev iÄb iwk¥ e‡j| GwU GKwU we ỳ¨r

 

Pz¤̂Kxq Zi½ Ges mvaviY Av‡jvi mv‡_ Gi cv_©K¨ Zi½ ‰`‡N©̈ i| G·-‡i   

Gi Zi½ ‰`N©̈

 

m

 

10 10

 

cÖvq| 

 

 

G·-iwk¥i Drcv`bt

 

ª̀¤œZ MwZm¤úbœ B‡jKUªb hLb †Kvb avZe cÖwZeÜK Øviv evavcÖvß nq, ZLb B‡jKUª‡bi wKQy MwZkw³ G· iwk¥‡Z 
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iƒcvšÍwiZ nq| G· iwk¥ Drcv`‡bi GKwU AvaywbK h‡š¿i g~j Ask ¸‡jv wP‡Î †`Lvb nj| 

eY©bvt  

G·-‡i Drcv`‡bi Rb¨ evqyk~b¨ KzwjR bj e¨envi Kiv nq| G b‡ji  

g‡a¨ C n‡jv Uvs‡÷b wbwg©Z miæ Zv‡ii KzÛjx| G‡Z Zwor cÖevn  

Pvjbv K‡i DËß Kiv nq| d‡j DËß K¨v‡_vW †_‡K cÖPzi cwigv‡b  

B‡jKUªb wbM©Z nq| A¨v‡bvW A j¤̂v GKwU Zvgvi †PvO| G †Pv‡O 

D”P Mjbv¼ wewkó avZe cvZ (Uvs‡÷b ev gwje‡Wbvg) AvUKvb 

_v‡K| G avZzi cvZ‡K Uv‡M©U ejv nq| K¨v‡_vW I A¨v‡bv‡Wi g‡a¨ 

D”P wefe cv_©K¨ (cÖvq 30,000 †_‡K 50,000 volt) m„wó Kiv nq| K¨v‡_vW C †K wN‡i _v‡K GKwU gwje‡Wbvg bj (FF)| 

G bj B‡jKUªb cÖevn‡K Uv‡M©‡Ui Dci †dvKvm K‡i| K¨v‡_vW I A¨v‡bv‡Wi g‡a¨ D”P wefe cv_©‡K¨i Rb¨ K¨v‡_vW †_‡K 

wbM©Z B‡jKUªb Z¡wiZ nq Ges D”P MwZ m¤úbœ nq| G me B‡jKUª‡bi MwZ kw³i mvgvb¨ Ask (0.1% †_‡K 0.2%) X 

iwk¥‡Z iƒcvšÍwiZ nq, evwK Ask Zv‡c iƒcvšÍwiZ nq| Zvgvi A¨v‡bvW G Zvc ª̀¤œZ cwienb K‡i Ges VvÛv cvwb Øviv G‡K 

kxZj Kiv nq| 

 G·-iwk¥i ZxeªZv wbf©i K‡i Uv‡M©‡U AvNvZKvix B‡jKUª‡bi msL¨vi Dci| ZvB K¨v‡_vW wdjv‡g‡›Ui ga¨w`‡q 

cÖevwnZ Zwor cÖev‡ni cwigv‡bi mvnv‡h¨  G· iwk¥i ZxeªZv cwigvc Kiv nq| G· iwk¥i †f`b ÿgZv wbf©i K‡i cÖhy³ 

wefe cv_©‡K¨i Dci|  

        aiv hvK, A¨v‡bvW I K¨v‡_v‡Wi g‡a¨ wefe cv_©K¨ = V 

      B‡jKUª‡bi PvR© = e 

      B‡jKUª‡bi fi = m 

        Uv‡M©‡U AvNvZKvix B‡jKUª‡bi †eM = v 

  B‡jKUª‡bi MwZkw³,  (1)  ...  ...  ...  ... 
2
1 2 eVmv   

GLb, Avgiv Rvwb †h, Xiwk¥ n‡”Q D”P MwZkw³i †dvU‡bi cÖevn| †Kvqv›Uvg ZË¡ Abymv‡i Gi kw³, 

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

 ChhE   

    GLv‡b,   K¤úv¼ 

     h = cøv‡¼i aªyeK = sec1063.6 34   Joule  

     C = Av‡jvi †eM 

      = †dvU‡bi Zi½ ˆ`N©̈  

aiv hvK, GKwU B‡jKUªb Uv‡M©‡U AvNvZ K‡i X-iwk¥ (†dvUb) Drcbœ Ki‡Q| B‡jKUª‡bi MwZkw³i wKQy Ask 


hC

 

†dvU‡bi kw³ wnmv‡e Avwef~Z nq, evKx Ask Q Zvc kw³‡Z iƒcvšÍwiZ nq|  

    AZGe, (3)  ...  ...  ...  ... 
2
1 2 QhCeVmv 


  

hw` †Kvb B‡jKUª‡bi mg¯Í MwZ kw³ G· iwk¥‡Z iƒcvšÍwiZ nq, †m‡ÿ‡Î cÖwZlw½ Zi½ ‰`N©̈  n‡e b~¨bZg, †m‡ÿ‡Î  

Q = 0, AZGe mgxKiY (3) †_‡K cvB, 

      

min
hCeV      GLv‡b, min = b~¨bZg Zi½ ˆ`N¨© 

AZGe, (4) ...  ...  ...  min eV
hC

  A_©vr X – iwk¥i b‡j wewfbœ Zi½ ˆ`‡N©̈ i X – iwk¥ wbM©Z nq| Z‡b¥‡a¨ 

b~¨bZg Zi½ ˆ`N¨© (4) bs mgxKiY Øviv wba©vwiZ nq| 
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X-iwk¥i Gi ag© (ˆewkó)t 

1| G·-iwk¥ mij †iLvq P‡j| k~b¨ gva¨‡g Gi †eM Av‡jvi †e‡Mi mgvb| 

2| G·-iwk¥ Avavb nxbKwYKv, Ô†dvUbÕ Øviv MwVZ|   

3| Av‡jvi gZ G·-iwk¥ Zwor Pz¤̂Kxq Zi½| wKš‘ G·-iwk¥i K¤úv¼ „̀k¨gvb Av‡jvi K¤úv¼ A‡cÿv 1000 ¸Y †ekx| 

4| Av‡jvi gZ G·-iwk¥i I cÖwZdjb, cÖwZmiY, e¨wZPvi, AceZ©b I mgeZ©b nq| 

5| Av‡jvi gZ k~b¨ ¯’v‡b Gi †eM 

-1ms 103 8 | 

6| G·-iwk¥ d‡UvMÖvwdK †cø‡U wewµqv NUvq|            

7| G·-iwk¥ cÖwZ cÖfv m„wó K‡i|  

8| G·-iwk¥ Pvgov gvsk BZ¨vw` †f` K‡i †h‡Z cv‡i|  

 

X-iwk¥i e¨envit 

1| wPwKrmv †ÿ‡Ît †ivM wbY©‡q G·-iwk¥i Ae`vb Ab¯x̂Kvh©| G·-iwk¥i mvnv‡h¨ †`‡ni Af¨šÍ‡i †h d‡UvMÖvd †bIqv nq 

Zv‡K †iwWIMÖvd e‡j| †iwWIMÖv‡di mvnv‡h¨ fv½v nvo, kix‡ii g‡a¨ †Kv_vI ÿZ ev †Kvb AevwÂZ e¯‘i Dcw¯’wZ †`L‡Z 

cvIqv hvq| 

2| wkí †ÿ‡Î t wkí KviLvbvq wbwg©Z avZe e¯‘i g‡a¨ Î¤œwU wbY©‡q G· iwk¥ e¨eüZ nq; we‡kl K‡i XvjvB ev SvjvB Gi 

ci dvUj ev Î¤œwU wbY©‡qi Rb¨ G iwk¥ e¨eüZ nq|            

3| ˆeÁvwbK M‡elbvqt G· iwk¥i e¨envi AZ¨šÍ e¨vcK, ¸iæZ¡c~Y© I my ~̀icÖmvix| cigvYyi MVb welqK M‡elbvq G· 

iwk¥i AceZ©b ¸iæZ¡c~Y© f~wgKv †i‡L‡Q| †Kjv‡mi MVb msµvšÍ wewfbœ cixÿv I M‡elbvq G· iwk¥ e¨eüZ nq|  

4| ïé I cywjk wefv‡Mt ‡PvivPvjvb e‡Üi Rb¨ G· iwk¥ e¨envi Kiv nq| †mvbv, e¯‘ ev wbwl× †Kvb e¯‘ †`‡ni †Kv_vI 

jyKvb Av‡Q wKbv AbymÜv‡bi Rb¨ G·-‡i ¯‹¨vwbs e¨envi Kiv nq| 

 

G·-iwk¥ I K¨v‡_vW iwk¥i cv_©K¨t   

G· iwk¥ K¨v‡_vW iwk¥ 

1| G· iwk¥ Zwor-Pz¤̂Kxq Zi½| G iwk¥ †dvUb Øviv 

MwVZ| 

1| K¨v‡_vW iwk¥ FbvZ¥K Avavb hy³ KYv B‡jKUª‡bi 

†mªvZ| 

2| Zwor ev †PŠ¤̂K †ÿ‡Îi cÖfv‡e weP¨yr nq bv| 2| Zwor ev †PŠ¤̂K †ÿ‡Îi cÖfv‡e weP¨ywZ N‡U| 

3| G· iwk¥i †f`b ÿgZv †ekx| 3| K¨v‡_vW iwk¥i †f`b ÿgZv A‡bK Kg| 

4| k~b¨ gva¨‡g Gi †eM Av‡jvi †e‡Mi mgvb| 

4| G iwk¥i †eM K¨v‡_vW I A¨v‡bv‡Wi wefe cv_©‡K¨i 

Dci wbf©i K‡i| 

5| G iwk¥i mvnv‡h¨ wewKiY Drcv`b Kiv hvq bv|  5| G iwk¥i mvnv‡h¨ wewKiY Drcv`b Kiv hvq| 

 

K…òKvqv wewKiY e¨vL¨vq wPivqZ c`v_©weÁv‡bi e¨v_©Zvt 

GKwU K…òKvqv‡K DËß Ki‡Z _vK‡j GUv we Í̄…Y© cvjøvi wewfbœ Zi½‰`‡N©̈ i wewKiY wbtmiY K‡i| Zv‡ci cÖfv‡e wbtm„Z G 

wewKiY‡K Zvcxq wewKiY (thermal radiation) e‡j| wewfbœ cixÿv wbixÿv n‡Z Zvcxq wewKi‡Yi Zi½ ‰`‡N©̈ i cvjøv 

Ae‡jvwnZ AÂj n‡Z AwZ‡e¸wb AÂj ch©šÍ wbwY©Z n‡q‡Q|  

 wPivqZ c`v_©we`¨vi g‡Z Zv‡ci cÖfv‡e †Kvb e¯‘i c„‡ôi wbKUeZ©x PvwR©Z KYv Z¡vwiZ n‡q Zvc wewKi‡Yi DrcwË 

NUvq Ges †QvU G¨vb‡Ubvi (antena) gZ wewKiY wbtmiY K‡i| Zvcxq fv‡e D‡ËwRZ  

PvwR©Z KwYKv Ggb fv‡e Z¡vwiZ nq †h, e¯‘ †_‡K wbiwew”Qbœfv‡e wewKiY wbtm„Z nq ev  

eY©vjxi DrcwË N‡U| Dbwesk kZvãxi †k‡li w`‡K weÁvbx gn‡j my¯úô nq †h, K…òKvqv 

‡_‡K we¯Í…Y© cvjøvi wewfbœ Zi½ ˆ`‡N©̈ i wewKi‡Y kw³ web¨v‡mi avivevwnK e¨vL¨v wPivqZ  

c`v_©we`¨vi ZË¡ †_‡K cvIqv hvq bv| DòZv e„w×i mv‡_ K…òKvqv n‡Z wbtm„Z wewKi‡Yi  

kw³ e„w× cvq| wKš‘ †h Zi½ ˆ`‡N©̈  me©vwaK ZxeªZvi wewKY© kw³i wbtmiY N‡U, Zv ZvcgvÎv  

e„w×i mv‡_ n«vm cvq (wPÎ cv‡k¦©), hv wf‡bi (Wein) miY m~Î Tm aª¤œeK †g‡b P‡j|  

GLv‡b T K…òKvqvi cig ZvcgvÎv Ges m  n‡jv †mB Zi½‰`N©̈ , †h Zi½ ˆ`‡N©̈  me©vwaK  
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ZxeªZvi wewKY© kw³i wbM©gb N‡U| wf‡bi miY m~ÎwU ÿz ª̀ Zi½ ˆ`‡N©̈ i †ejvq ¯Ẑtwm× n‡jI `xN© Zi½ ˆ`‡N©̈ i †ÿ‡Î 

Dchy³ e¨vL¨v w`‡Z cv‡i bv| weÁvbx †iwj-wRb&m `xN© Zi½ ˆ`‡N©̈ i †ÿ‡Î eY©vjx‡Z kw³i web¨vm e¨vL¨v Ki‡Z mg_© nb 

Ges Zuviv kw³i mgwefvRb m~Î cÖ‡qvM K‡i, †h m~Î cÖwZcv`b K‡ib Zv cixÿvjä djvd‡ji mv‡_ m½wZc~Y©| wKš‘ ÿz`ª 

Zi½ ˆ`‡N©̈ i †ÿ‡Î †iwj-wRb&m‡i m~Î cixÿvjä djvd‡ji mv‡_ m½wZc~Y bq©|  

 myZivs, wPivqZ c`v_©we`¨vi ZË¡ cÖ‡qvM K‡i K…òKvqv wewKi‡Y kw³i web¨v‡mi mdj e¨vL¨v cvIqv hvq bv| 

ciewZ©‡Z cøv‡¼i †Kvqv›Uvg ZË¡ †_‡K GB mgm¨vi mgvavb cvIqv hvq| 

‡dvUbt kw³i wewKiY wbiwe”Qbœ fv‡e N‡U bv| eis wew”Qbœfv‡e GK GKwU ¸‡”Q wbM©Z I †kvwlZ nq| A_©vr †h †Kvb 

wewKiY Ôc¨v‡KUÕ AvKv‡i wbM©Z ev †kvwlZ nq| G c¨v‡KU ¸‡jv‡K ejv nq †Kvqv›Uv ev †dvUb|  

 

‡dvU‡bi ˆewkót  

1| ‡h †Kvb wewKiY AmsL¨ wew”Pbœ †dvUb Øviv MwVZ| 

2| †dvU‡bi †eM Av‡jvi †e‡Mi mgvb|  

3| †dvU‡bi Ôw¯’i fiÕ k~b¨|                        

4| †dvUb Zwor wbi‡cÿ|  

5| †dvU‡bi ˆØZ iƒc Av‡Q A_©vr †Kvb †Kvb mgq GwU KYvi b¨vq AvPiY K‡i Avevi †Kvb †Kvb mgq GwU Zi‡½i b¨vq 

AvPiY K‡i|    

6| cÖ‡Z¨K †dvU‡bi kw³ wbw`©ó Ges GB kw³i cwigvb hE   GLv‡b, E = †dvU‡bi kw³; h = cøv‡¼i aª¤œeK;  

  = †dvUb K¤úv¼|                      

 

d‡Uv Zwor wµqv ev Av‡jvi Zwor wµqv (Photoelectric Effect)t 
h‡_vchy³ D”P K¤úv¼ wewkó Av‡jvK iwk¥ †Kvb avZe c„‡ô AvcwZZ n‡j Zv †_‡K B‡jKUªb wbtm„Z nq, G NUbv‡K d‡Uv 

Zwor wµqv ev Av‡jvi Zwor wµqv e‡j| d‡Uv Zwor wµqvi d‡j avZe c„ô †_‡K wbtm„Z B‡jKUªb‡K d‡Uv B‡jKUªb e‡j|  

 

d‡Uv Zwor wµqvi cixÿv (Experiment of Photoelectric Effect)t  
wP‡Î †KvqvU©R wbwg©Z evqyk~b¨ b‡j ỳwU avZe cvZ A Ges C Av‡Q| cvZ ỳwU‡K evB‡ii GKwU eZ©bxi mvnv‡h¨ GKwU 

e¨vUvix B, GKwU cwieZ©bkxj †iva Rh I GKwU mA -Gi ms‡M hy³ Kiv n‡q‡Q| cvZ ỳwUi wefe cv_©K¨ gvcvi Rb¨ 

eZ©bx‡Z GKwU †fvëwgUvi V mshy³ Av‡Q| A cvZwU e¨vUvixi FbvZ¥K cÖv‡šÍi mv‡_ mshy³| GLb Av‡jvK iwk¥ A -Gi 

Dci AvcwZZ n‡j A I C Gi g‡a¨ Zwor cÖev‡ni m~Pbv n‡e hv wgwjA¨vwgUvi G cwigvc Kiv hv‡e| GLb cvZ ỳwUi g‡a¨ 

wefe cv_©K¨ µgk evov‡Z _vK‡j Zwor cÖevnI evo‡Z _vK‡e| wKš‘ wefe  

cv_©‡K¨i GKwU wbw ©̀ó gv‡bi †ekxi Rb¨ GB cÖevn Avi evo‡e bv| †Kvb 

wbw ©̀ó wefe cv‡_©‡K¨i Rb¨ Zwor cÖev‡ni GB m‡e©v”P gvb‡K Ôm¤ú„w³ cÖevnÕ  

e‡j|  

 wKš‘ hw` cvZ A -†K mvgvb¨ abvZ¥K wef‡e Ges C ‡K FbvZ¥K  

wef‡e iv‡L A-cv‡Zi Dci GKUv wbw ©̀ó K¤úv‡¼i Av‡jv AvcwZZ n‡Z  

‡`Iqv nq Zvn‡j wbM©Z B‡jKUª‡bi g‡a¨ axi MwZ m¤úbœ̧ ‡jv C-‡Z bv  

†cŠ‡Q cybivq A -†Z wd‡i Av‡m| A I C Gi g‡a¨ wefe cv_©K¨ µgk 

e„w× Ki‡Z _vK‡j Av‡jvK ZworcÖevn µgk Kg‡Z _vK‡e Ges GK mgq A -Gi wbw ©̀ó †Kvb wef‡ei Rb¨ ZworcÖevn eÜ 

n‡q hv‡e| wbw ©̀ó avZe c`v‡_©i Rb¨ A -Gi GB abvZ¥K wefe‡K wbe„wZ wefe e‡j| GB mgq Av‡jvi ZxeªZv e„w× Ki‡jI 

†Kvb B‡jKUªb C -†Z †cŠ‡Q bv| GB wefe cv_©K¨‡K B‡jKUª‡bi PvR© Øviv ¸Y Ki‡j B‡jKUª‡Yi me©vwaK MwZkw³ 

     oeVK max  cvIqv hvq|  

   ev, (1)  ...  ...  ...  
2
1 2

om eVmv   GLv‡b, m B‡jKUª‡bi fi,  

vm= B‡jKUª‡bi me©vwaK †eM, e = B‡jKUª‡bi PvR©, Vo= wbe„wË wefe| 
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 cybivq hw` A-‡K FbvZ¥K C ‡K abvZ¥K wef‡e †i‡L Av‡jvi K¤úv¼ AcwiewZ©Z †i‡L ZxeªZv µgk evov‡bv nq 

Zvn‡j †`Lv hv‡e †h wbe„wZ wef‡ei gvb me mgq GKB _vK‡Q wKš‘ Zwor cÖev‡ni gvb e„w× cv‡e|  

 Aci c‡ÿ Av‡jvi ZxeªZv GKB †i‡L K¤úv¼ cwieZ©b Ki‡j †`Lv hv‡e †h, K¤úv¼ hZB evov‡bv nq wbe„wZ wefe 

ZZB †e‡o hvq wKš‘ Zwor cÖev‡ni †Kvb cwieZ©b nq bv| G‡Z eySv hvq, K¤úv¼ e„w×i mv‡_ mv‡_ d‡Uv B‡jKUª‡bi 

m‡e©v”P MwZ kw³ e„w× cvq| Avevi K¤úv¼ n«vm Ki‡Z _vK‡j †`Lv hvq †h, †Kvb GKwU wb¤œZg K¤úv‡¼ H avZz †_‡K †Kvb 

B‡jKUªb wbtm„Z nqbv| D³ b~¨bZg K¤úv¼‡K H avZzi †Q`b K¤úv¼ ev m~Pb K¤úv¼ e‡j| 

 

Av‡jvK Zwor wµqv e¨vL¨vq wPivqZ Zi½ Z‡Ë¡i e¨_©Zvt 

Av‡jvi Zi½ ZË¡ Av‡jvi Zwor wµqv e¨vL¨vq e¨v_© n‡q‡Q| e¨v_©Zvi KviY mg~n wb‡¤œ D‡jøL Kiv njt 

(K) wPivqZ Zi½ ZË¡ Abymv‡i B‡jKUªb‡K cigvby †_‡K gy³ Ki‡Z A‡bK mgq cÖ‡qvRb| wKš‘ Av‡jvK Zwor wµqv GKwU 

ZvrÿwbK NUbv|  

(L) wPivqZ Zi½ ZË¡ Abymv‡i wbtm„Z B‡jKUª‡bi cÖv_wgK †eM Av‡jvi ZxeªZvi Dci wbf©ikxj| wKš‘ Av‡jvK Zwor 

wµqvi cixÿvjä djvdj †_‡K †`L‡Z cvB, wbtm„Z B‡jKUª‡bi cÖv_wgK †eM ZxeªZvi Dci wbf©ikxj bq; K¤úv‡¼i Dci 

wbf©ikxj| cixÿvjä GB djvdj Zi½ Z‡Ë¡i mvnv‡h¨ e¨vL¨v Kiv hvq bv|  

(M) †h †Kvb avZzi †ÿ‡Î Gi m~Pb K¤úv‡¼i †P‡q †ekx K¤úv¼ wewkó Av‡jv AvcwZZ n‡jB B‡jKUªb wbM©Z n‡e| GB 

m~Pb K¤úv‡¼i Aw¯ÍZ¡ -wPivqZ Zi½ ZË¡ Øviv e¨vL¨v Kiv hvq bv|  

AZGe, Av‡jvK Zwor wµqvi cixÿvjä djvdj wPivqZ Zi½ ZË¡ Øviv e¨vL¨v Kiv hvq bv|  

 

Av‡jvK Zwor wµqvi Rb¨ AvBb÷vB‡bi mgxKiY wbY©qt  

‡Kvqv›Uvg ZË¡ Abyhvqx †h †Kvb wewKiY wew”Qbœ c¨v‡KU ev †dvU‡bi AvKv‡i wbtm„Z nq|  

cÖwZwU †dvU‡bi kw³ h  GLv‡b, h = cøv†¼i a¨yeK Ges = wewKi‡Yi K¤úv¼| AvBb÷vB‡bi g‡Z, cigvYyi mv‡_ 

GKwU †dvU‡bi w¯’wZ¯’vcK msNl© nq Ges Gi cigvYyi GKwU B‡jKUªb †dvU‡bi mg¯Í kw³ †kvlY K‡i †bq| Kv‡RB 

B‡jKUª‡bi kw³ h cwigvb e„w× cvq| GLb B‡jKUªbwU wbDwK¬qv‡mi AvKl©‡b cigvby‡Z Ave× _v‡K| myZivs cigvby 

‡_‡K wew”Qbœ Ki‡Z n‡j wKQy †kvwlZ kw³ e¨q Ki‡Z nq|  

awi, GB e¨vwqZ kw³i cwigvb = Wo  

Avevi B‡jKUªbwU wbtmviK cvZ cwiZ¨vM Kivi mgq wKQ~ MwZkw³mn wbtm„Z nq| myZivs kw³i wbZ¨Zvi mvnv‡h¨  

‡jLvhvq, 

2

2
1 mvWh o   

GLv‡b, m = B‡jKUª‡bi fi Ges v = B‡jKUª‡bi wbtmiY †eM| 

GLb avZe cvZ †_‡K B‡jKUªb wbtmi‡Yi Rb¨ cÖvi¤¢ K¤úv¼ o n‡j Kvh©‡cÿK oo hW    

2

2
1 mvhh o    GB mgxKiY‡K Av‡jvK Zwor m¤úwK©Z AvBb÷vB‡bi mgxKiY ejv nq|  

‡jRvi iwk¥ I Gi MVbt  

eZ©gv‡b c`v_© eÁv‡bi GKwU we‡kl ¸iæZ¡c~Y© Avwe®‹vi n‡”Q †jRvi (laser), ÔLASERÕ Light Amplification by 
Stimulated Emission of Radition K_vwUi mswÿß iƒc †jRvi iwk¥ 

Drcv`‡bi wewfbœ e¨ve¯’v Av‡Q| G‡`i g‡a¨ iæwe †jRvi Ab¨Zg| 1 cm 

e¨v‡mi I cÖvq 5cm ˆ`N©̈  wewkó AB GKwU iæwe †Kjvm| GwU GKwU  

†µvwgqvg †Wvwcshy³ A¨vjywgwbqvg A·vBW| GB †Kjv‡mi A cÖvšÍ m¤úyY©  

mygm„Y I m¤úyY© wmjfvwis Kiv| Aci cÖvšÍ B I mygm„Y Ges A Gi mwnZ  

mgvšÍivj wKš‘ AvswkK wmjfvwis Kiv| Gevi GKwU †Rbb evwZi mvnv‡h¨ 

Av‡jvi SjK †Kjv‡mi Dci †dj‡j †Kjv‡mi cigvYy ¸‡jv D‡ËwRZ nq Ges jvj Av‡jv wbm„Z nq| GB Av‡jv evievi A 

Ges B Gi g‡a¨ cÖwZdwjZ nq Ges DÏxwcZ nq| d‡j Zxeª †jRvi iwk¥ B cÖvšÍ w`‡q wbM©Z nq|  

 

‡jRvi iwk¥i ˆewkó ev ag©t 
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1| G iwk¥i ZxeªZv Lye †ekx| 

2| G iwk¥i `kv -mymsnZ|   

3| G iwk¥ cÖvq wbLuyZ fv‡e mgvšÍivj nq| 

4| G iwk¥ GK eY©x| 

5| G iwk¥ cvwb Øviv †kvwlZ nq bv|  

 

‡jRvi iwk¥i e¨envi ev cÖ‡qvMt 

1| cixÿvMv‡i †jRvi iwk¥i mvnv‡h¨ Av‡jvi wewfbœ ˆewkó cÖgvY Kiv hvq| 

2| †hvMv‡hvM e¨e¯’vq †jRvi iwk¥ e¨eüZ nq| 

3| KwVb e¯‘‡Z MZ©Kiv, †Rvov ev SvjvB Kv‡R  
4| wPwKrmv †ÿ‡Î m~² A‡¯¿vcPv‡i †jRvi iwk¥ e¨eüZ nq| 

5| †jRvi iwk¥i mvnv‡h¨ mwVKfv‡e ~̀iZ¡ gvcv hvq| †jRvi iwk¥i mvnv‡h¨ c„w_ex‡_‡K Puv‡`i ~̀iZ¡ cÖvq mwVKfv‡e wbY©q 

m¤¢e n‡q‡Q| 

 

B‡jKUªb †fvë (eV)t GKwU B‡jKUªb GK †fvë wefe cv_©K¨ AwZµg Ki‡Z †h cwigvb KvR m¤úv`b K‡i, A_ev †h 

cwigvb kw³ AR©b K‡i, Zv‡K B‡jKUªb †fvë e‡j| fvë†PvR© bi‡jKUªB‡  1×  = 1eV  

 VoltCeV 1106.11 19  
 

  )(106.11 19 JeV Ryj

  

 

m~Pb K¤úv¼t †dvU‡bi †h K¤úv‡¼i wb‡P avZz †_‡K B‡jKUªb wbM©Z n‡e bv, †dvU‡bi †m b~¨bZg K¤úv¼‡K m~Pb K¤úv¼ 

e‡j|  G‡K o  Øviv cÖKvk Kiv nq| Gi gvb 

h
Wo

o   GLv‡b, Wo = Kvh©v‡cÿ‡Ki gvb ev b~¨bZg eÜb kw³ I h = 

cøv‡¼i aª¤œeK|  

 

wbe„wË wefet †h wbw ©̀ó wef‡ei Rb¨ d‡Uv B‡jKUªb wbtmiY eÜ n‡q hvq Zv‡K H avZzi wbe„wË wefe ejv nq| G wbe„wË 

wef‡ei gvb AvcwZZ Av‡jvi cÖK„wZ I d‡Uv B‡jKUªb wbtmiYKvix avZzi cÖK…wZi Dci wbf©i K‡i|  

 

Kvh© A‡cÿKt †Kvb avZec„ô †_‡K B‡jKUªb wbtmi‡Yi Rb¨ GKwU b~¨bZg kw³i cÖ‡qvRb _v‡K Zv‡K B‡jKUª‡bi eÜb 

kw³ e‡j| hLb eÜb kw³ b~¨bZg nq ZLb wbtm„Z B‡jKUª‡bi MwZkw³ m‡e©v”P nq| G b~¨bZg eÜb kw³‡K Kvh© 

A‡cÿK e‡j| Kvh© A‡cÿ‡Ki gvb oo hW   GLv‡b, h = cøv‡¼i aª¤œeK I o = m~Pb K¤úv¼|  
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    wØZxq c‡Îi As‡Ki mgvavb  

               2nd  Paper Math Solution 
                       12| B‡jKUªb I †dvUbt (Electron And Photon) 

 

 

   

1| 6630×10-10m Zi½ ˆ`‡N©i ‡dvU‡bi kw³ (MwZ kw³) wbY©q 

Ki|    [h = 6.63×10-34 J-s Ges c = 3×108 ms-1 ] 
Avgiv Rvwb, 

  h E   

λ
hc E    

10

834

106630
1031063.6 E 






  

(Ans.)   J 103 E 19     

 

2| †mvwWqv‡gi m~Pb Zi½‰`N©̈  6800Å| Gi Kvh©v‡cÿK KZ?      

Avgiv Rvwb, 

λ
hchf o    

10

834

106800
103106.63








  

  J 102.925 19     

ev
101.6

102.925
19

19








  

(Ans.)   ev  828125.1   
 

3| 4×1015 Hz K¤úbv‡¼i wewKiY †KvY avZe c„‡ô AvcwZZ n‡j 

m‡e©v”P 3.6×10-19
 J kw³ m¤úbœ B‡jKUªb wbM©Z nq| H avZzi 

m~Pb K¤úv¼ KZ? 

Avgiv Rvwb, 

maxKhf   

maxo Khfhf   

maxo Khfhf   

h
Khff max

o


  

Hz
106.63

103.6104106.63f 34

191534

o 






  

(Ans.)    Hz103.457f 15
o   

 

4| †Kvb c`v‡_© Kvh©v‡cÿK 1.85eV n‡j H c`v‡_©i m~Pb 

K¤úv¼ KZ? 

Avgiv Rvwb, 

hf0  

h
f0


  

Hz
 106.63
101.61.85f 34-

-19

o 


  

(Ans.)  Hz  1046.4f 14
o   

 

 

 

5| †Kvb GKwU avZz n‡Z B‡jKUªb gy³ Ki‡Z 2.20eV kw³i cÖ‡qvRb| 

H avZyi Dci 6800Å Zi½ ˆ`‡N©̈ i Av‡jv cwZZ n‡j †Kvb B‡jKUÖb gy³ 

n‡e wK? 

Avgiv Rvwb, 

λ
hcfhE   

J
106800

103106.63E 10-

8-34




  

J 10925.2E 19  

eV 
106.1

10925.2E 19

19








  

eV 828.1E   

‡h‡nZz avZzi Dci 6800Å Zi½ ˆ`‡N©̈ i Av‡jv co‡j 1.828eV kw³ 

Drcbœ nq Ges B‡jKUªb gy³ Ki‡Z 2.20eV kw³i Av‡jv cÖ‡qvRb e‡j 

D³ Av‡jv co‡j †Kvb B‡jKUªb gy³ n‡e bv| 

 

 

6| GKwU †dvU‡bi kw³ 1.77 eV. †dvUbwUi Zi½ ˆ`N©̈  wbY©q Ki|  
Avgiv Rvwb,        

h
Efhf  E  

Avevi, C = f  

E
Chλ   

h
Eλ C   

m
106.11.77

106.626103λ 19-

-348




  

= 7.019×10-7 m = 7019 Å (Ans.) 
 

 

7| GKwU H2 cigvYy 1.5 eV kw³ Ae ’̄v †_‡K 3.4 eV kw³ Ae ’̄vq 

Avm‡j †h †dvUb wbtmiY K‡i Zvi K¤úv¼ KZ?   

Avgiv Rvwb,  

21 EEhf     

h
EEf 21     

Hz
1063.6

106.1)4.35.1(f 34

19








    

.)Ans(  Hz1058.4f 14  

 

 

 

 

 

 

 

GLv‡b, 

cøv¼ aªæe, h = 6.63×10-34 J-s 
Av‡jvi ª̀æwZ, c = 3×108 ms-1 
= 6630×10-10 m  
kw³, E =? 

GLv‡b, 

cøv¼ aªæe,  

     h = 6.63×10-34 J-s 
Av‡jvi ª̀æwZ,  

         c = 3×108 ms-1 

m~Pb Zi½‰`N©̈ , 

 6800Å=6800×10-10m  
Kvh©v‡c¶K,  = ? 

GLv‡b, 

f= 4×1015 Hz 
h = 6.63×10 -34 J-s 

J103.6K 19
max

  

GLv‡b, 

Kvh© A‡c¶K,  

    eV85.1  
        = 1.85×1.6×10-19 J 
h = 6.63×10-34 J-s 
c`v‡_©i m~Pb K¤úv¼, f0 =? 

GLv‡b, 

h = 6.63×10-34 J-s 
 6800Å  
  = 6800×10-10 m 
c = 3×108 m 

GLv‡b, 

E = 1.77eV 
    = 1.77×1.6×10-19 J 
h 6.626×10-34 J-s  
Zi½ ˆ`N©̈ , 
C = 3×108 ms-1 

GLv‡b, 

cÖ_g K‡¶i kw³, E1 = 1.5 eV
wØZxq K‡¶i kw³, E2 = 3.4 eV  
K¤úv¼, f = 
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8| GKwU 100 MeV †dvU‡bi K¤úv¼ Ges Zi½‰`N©̈  wbY©q Ki| 

Avgiv Rvwb, 

hfE 
 

h
Ef   

Hz
1063.6

 101.610100f 34

-196




  

.)Ans( Hz1041.2f 22  

Avevi,  fC  

22

8

1041.2
103

f
C




  

(Ans.) m1024.1 14  

 

9| †Kvb †dvU‡bi Zi½‰`N©̈  4×10-7m| Gi ˆiwLK fi‡eM KZ?  

Avgiv Rvwb, 




hp  

7

34

104
1063.6p 






  

.)Ans( kgms1066.1p 127   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10| †mvwWqv‡gi Kvh©v‡cÿK 2.3eV| Gi Dci 2000Å Zi½ˆ`‡N©̈ i 

Av‡jvKiwk¥ co‡j B‡jKUª‡bi MwZkw³ KZ n‡e? 

 

Avgiv Rvwb, 

maxKhf   

 hfK max   





chK max   

19
10

834

max 106.13.2
102000

1031063.6K 








   

1919
max 1068.310945.9K     

J10265.6K 19
max

   

eV
106.1

10265.6K 19

19

max 






   

.)Ans(  eV92.3K max      

GLv‡b, 

kw³, E = 100 MeV 
     = 100×106 eV 
     = 100×106×1.6×10-19 J 
K¤úv¼, f = 
Zi½ ˆ`N©̈ , =? 

 

GLv‡b, 

Zi½ ‰`N©̈ ,  = 4×10-7m 
fi ‡eM p = ?  

 

GLv‡b, 

Kvh©v‡c¶K,  = 2.3eV  

=2.3×1.6×10 -19J 
Zi½ˆ`N©̈ ,  =2000Å  

          =2000×10-10m 
MwZkw³, K=? 
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cvigvbweK

 

msL¨v, fi msL¨v Ges AvB‡mv‡Uvct 

 

cvigvbweK msL¨v

 

(Atomic number)t

 

†Kvb †gŠ‡ji cigvYyi

 

wbDwK¬qv‡m Aew¯’Z †cÖvU‡bi msLv‡K H †gŠ‡ji cvigvbweK 

msL¨v e‡j| G‡K Z

 

Øviv cÖKvk Kiv nq|‡Kvb †gŠ‡ji ¯v̂Zš¿̈  GB msL¨vi Dci wbf©i K‡i| GwU †h †Kvb †gŠ‡ji †gŠwjK 

ag©| Kve©‡bi cigvby‡Z 6wU †cÖvUb Av‡Q| myZivs Kve©‡bi cvigvbweK msL¨v 6| 

 

 

fi msL¨v

 

(Mass number)t

 

wbDwK¬qv‡m Aew¯’Z †cÖvUb I wbDUª‡bi †gvU msL¨v‡K GKwU cigvYyi fi msL¨v e‡j| fi 

msL¨v‡K A

 

Øviv cÖKvk Kiv nq| †K¬vwi‡bi GKwU cigvYy‡Z †cÖvUb Av‡Q 17 wU, wbDUªb

 

Av‡Q 18 wU| myZivs †K¬vwi‡bi GB 

cigvYyi fi msL¨v 35|  

 

 

AvB‡mv‡Uvc

 

(Isotope)t

 

GKB †gŠ‡ji cigvYy‡Z wbDU‡bi wfbœZvi Kvi‡Y wewfbœ fi n‡Z cv‡i| wewfbœ fi msL¨v wewkó 

GKB †gŠ‡ji cigvYy‡K H †gŠ‡ji AvB‡mv‡Uvc ejv nq| AvB‡mv‡Uvc mg~‡ni ivmvqwbK ag© GKB _v‡K| nvB‡Wªv‡R‡bi 

wZbwU AvB‡mv‡Uvc Av‡Q| nvB‡Wªv‡Rb, wWD‡Uvwiqvg (Deuterium) I wUªwUqvg (Tritium)| nvB‡Wªv‡R‡bi fi msL¨v 1, 

wWD‡Uvwiqv‡gi 2

 

I wUªwUqv‡gi 3| ejv evûj¨ wZbwU‡ZB cvigvbweK msL¨v 1| myZivs cÖ_gwU‡Z †Kvb wbDUªb bvB, 

wØZxqwU‡Z Av‡Q 1

 

wU I Z…ZxqwU‡Z Av‡Q 2

 

wU|

 

wKQy wKQy AvB‡mv‡Uvc †ZRw¯Œq KYv I iwk¥ Qy‡o †`q| G‡`i‡K †ZRw¯Œq 

AvB‡mv‡Uvc e‡j| C12

 

I C14

 

†ZRw¯Œq AvB‡mv‡Uv‡ci D`vniY|       

 

 

iv`vi‡dv‡W©i cigvby g‡Wj

 

(Rutherford's atom model)t

  

‡mŠigÛ‡ji MV‡bi m‡½ mv „̀k¨ †i‡L 1911 wLªóv‡ã weÁvbx iv`vi‡dvW© cigvbyi MVb

 

m¤ú‡K© wbR¯ ̂gZev` Dc¯’vcb K‡ib| G gZev`wU ev`vi‡dv‡W©i Solar system atom

 

model bv‡g cwiwPZ|

 

G cÖ¯Ív‡ei D‡jøL‡hvM¨ cÖ¯Íve¸‡jv nj-

 

1) mKj cigvYy AwZkq ÿz ª̀ †MvjvK…wZ KYv|

 

Gi ỳwU

 

Ask i‡q‡Qt K) †K› ª̀ ev wbDwK¬qvm

 

L) †K› ª̀ ewnf‚©©Z AÂj

 

2) cigvYyi †K› ª̀̄ ’‡j AZ¨šÍ

 

ÿz ª̀ cwim‡i abvZ¥K PvR©hy³ GKwU e¯‘KYv Av‡Q| G‡K wbDwK¬qvm e‡j| Gi AvqZb mgMÖ 

cigvYyi AvqZ‡bi Zzjbvq wbiwZkq ÿz ª̀|

 

3) cigvYyi cÖvq meUzKz fi Gi wbDwK¬qv‡m cywÄf~Z| ZvB †gvUvgywUfv‡e wbDwK¬qv‡mi fiB cvigvbweK fi|

 

4)

 

†mŠigÛ‡ji

 

m~‡h©i Pvwiw`‡K AveZ©bxq MÖnmg~‡ni gZ cigvYy‡Z wbDwK¬qv‡mi PZzw ©̀‡K Kÿc‡_ KZ¸‡jv FbvZ¥K KwYKv 

me©̀ v N~bvqgvb| G‡`i B‡jKUªb e‡j| 

 

5) wbDwK¬qv‡m abvZ¥K Pv‡R©i msL¨v Ges Kÿc‡_ cwiµgkxj FbvZ¥K PvR©hy³ B‡jKUª‡bi msL¨v mgvb| G Kvi‡Y mKj 

cigvbyB ˆe ỳ¨wZK fv‡e PvR© wbi‡cÿ| 

 

6) †mŠiRM‡Zi m~‡h©i Pviw`‡K N~b©vqgvb MÖ‡ni gZ B‡jKUªb¸‡jv Gi †K› ª̀̄ ’ wbDwK¬qv‡mi Pviw`‡K me©̀ v N~b©vqgvb| 

abvZ¥K PvR© wewkó wbDwK¬qv‡mi I FbvZ¥K PvR©wewkó B‡jKUªb mg~‡ni cvi¯úvwiK w¯’i ‰e ỳ¨wZK AvKl©Y RwbZ †K› ª̀gyLx 

ej Ges N~b©vqgvb B‡jKUª‡bi †K‡›`ªi ewng©yLx ej ci¯úi mgvb A_©vr ci¯úi‡K mgfvi (counter balanced)

 

K‡i|    

  

      

   

 

iv`vi‡dv‡W©i g‡W‡ji mxgve×Zv

 

(Limitation's Rutherford's atom model)t

  
 

G g‡W‡ji †ek wKQy ÎæwU i‡q‡Q, †hgb t

 

1) G g‡Wj‡K †mŠi gÛ‡ji MV‡bi mv‡_ m „̀k¨c~b© †`Lv‡bv n‡q‡Q| †mŠi gÛ‡ji MÖn¸‡jv Zwor wbi‡cÿ

 

Ges Zv‡`i 

ci¯ú‡ii g‡a¨ gnvKl© wbq‡g AvKl©Y we`¨gvb wKš‘ cigvbyi Kÿc‡_ AveZ©bKvix B‡jKUªb mg~n FbvZ¥K PvR©hy³ Ges 

Giv ci¯úi‡K weKl©Y K‡i|

 

2) g¨v·I‡q‡ji ZË¡vbymv‡i cwiµgbiZ PvR©hy³ B‡jKUªb KYvi Awew”Qbœ fv‡e kw³wewKiY Kivi K_v| Gfv‡e kw³ 

nviv‡Z _vK‡j wbDwK¬qv‡mi AvKl©‡Y B‡jKUª‡bi Kÿc_ mwc©j AvKv‡i n«vm †c‡q GK mgq B‡jKUªb wbDwK¬qv‡m cwZZ 

n‡e| G‡Z iv`vi‡dv‡W©i ewY©Z cigvYy g‡W‡ji †Kvb Aw¯ÍZ¡B _v‡K bv|

  

3) G †ZR wewKiY µgvMZ Awew”Qbœfv‡e N‡U e‡j cigvYyi eY©vjx‡Z cÖvß †iLvmg~n Awew”Qbœ 

 

n‡e

 

Ges cÖk¯’

 

e¨v‡Ûi gZ ‡`Lv‡e| wKš‘ G †iLv¸‡jv‡K wew”Qbœ I †ek D¾¡j †`Lvq|

 

4)

 

N~Y©biZ B‡jKUª‡bi Kÿ

 

c‡_i AvKvi Ges AvK…wZ ‡Kvb avibvB iv`vi‡dv‡W©i g‡W‡j †`Iqv nqwb|
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5) †h me cigvYy‡Z eû B‡jKUªb Av‡Q †mme †ÿ‡Î B‡jKUªb ¸‡jv wKfv‡e wbDwK¬qvm‡K cwiµgb K‡i ‡m m¤ú‡K© †Kvb 

D‡jøL G g‡W‡j †bB| 

 

‡ev‡ii cigvYy g‡Wj eY©bvt 

 cigvYyi MVb I GKB mv‡_ cvgvbweK eY©vjx e¨vL¨v †`Iqvi Rb¨ bxjm& †evi 1913 mv‡j Zvi weL¨vZ cigvYy g‡Wj 

cÖKvk K‡ib| †Kvqv›Uvg Z‡Ë¡i Dci cÖwZwôZ †evi cigvYy g‡W‡ji ¯x̂Kvh©mg~n wb¤œiƒc wZbwU cÖavb fv‡M wef³t 

 

1g ¯x̂Kvh© t B‡jKUª‡bi ¯’xi Kÿc_ ev kw³ ¯Í‡ii avibvt  

 cigvYyi B‡jKUªb¸‡jv wbw ©̀ó kw³i KZK¸‡jv e„ËvKvi ¯’vqx Kÿc‡_ wbDwK¬qv‡mi PZzw ©̀‡K AveZ©b K‡i| Gme 

Kÿc‡Z AveZ©b Kivi mgq B‡jKUªb kw³ †kvlY ev wewKiY K‡i bv| G Kÿc_ ¸‡jv kw³ ¯Íi bv‡g cwiwPZ| wbDwK¬qvm 

†_‡K µgvš̂‡q ~̀ieZ©x kw³¯Íi mg~n‡K 1g, 2q, 3q cÖf„wZ kw³¯Íi ejv nq| cÖ‡Z¨K  kw³¯Íi wbw ©̀ó †Kvqv›Uvg (kw³i 

b~b¨Zg GKK) kw³ m¤úbœ| †h kw³ ¯Íi wbDwK¬qvm †_‡K hZ †ekx ~̀‡i Aew¯’Z Zvi kw³ ZZ AwaK 

(1>2>3>4>5..........) kw³ ¯Íi m~PK G msL¨v ¸‡jv‡K †Kvqv›Uvg msL¨v (n=1,2,3,......) e‡j|               
 

2q ¯x̂Kvh© t †KŠwbK fi‡eM m¤úwK©Z cȪ Ívet  

GKwU wbw ©̀ó kw³¯Í‡i cwiµgiZ B‡jKUª‡bi ‡KŠwbK fi‡eM wbw ©̀ó Ges Zv 

2
h

Gi ¸wbZK| A_©vr †KŠwbK 

fi‡eM, nhmvr 
2

  

GLv‡b,  
m = B‡jKUª‡bi fi 

v = B‡jKUª‡bi MwZ‡eM 

r = kw³ ¯Í‡ii e¨vmva© 

h = cøv‡¼i aªæeK = 6.626×10-34 Js-1 
n = ALÛ msL¨v A_©vr 1,2,3 .... BZ¨vw`| 

n Gi Gme gv‡bi Dci wfwË K‡i h_vµ‡g cÖ_g, wØZxq, Z…Zxq cÖf„wZ Kÿc_ wb‡ ©̀wkZ nq|  

 

3q ¯x̂Kvh© t K¤úv¼ ¯x̂Kvh© I eY©vjx m„wói aviYvt  

hLb †Kvb B‡jKUªb GKwU Kÿc_ ev kw³¯Íi n‡Z Ab¨ kw³¯Íi ev Kÿc‡_ jvwd‡q P‡j, ZLb H B‡jKUªb Øviv 

wbw ©̀ó cwigvb kw³ †kvwlZ ev wewKwiZ nq| hLb D”P kw³¯Íi n‡Z wb¤œ kw³ ¯Í‡i jvwd‡q P‡j ZLb kw³i wewKiY Ges 

wb¤œ kw³¯Íi n‡Z D”P kw³¯Í‡i jvwd‡q †M‡j ZLb kw³i †kvlb N‡U| hw` cÖ_g Kÿc‡_ B‡jKUª‡bi kw³ E1 Ges wØZxq 

Kÿc‡_ B‡jKUª‡bi kw³ E2 n‡j, wewKwiZ kw³ n‡e 12 EEE  |          

GB kw³ we`¨yr †PŠ¤̂Kxq wewKiY wn‡m‡e wbM©Z n‡e| cøv‡¼i m~Îvbymv‡i  

‡m wewKi‡Yi cwigvYI ¯ú›`b msL¨v   wb‡¤œi mgxKiY Øviv wba©viY 

n‡e| 

 ,)( 12 hEEE   A_©vr m„ó eY©vjx‡Z   ¯ú›`b msL¨v  

wewkó GKwU †iLv †`Lv hv‡e| GLv‡b, E nj ỳwU kw³ ¯Í‡i B‡jKUªb  

kw³i cv_©K¨, h cøv‡¼i aªæeK (6.626×10-34 Js-1) Ges  nj wewKwiZ Zwor Pz¤̂Kxq iwk¥i wd«‡Kv‡qwÝ|   

 

‡evi cigvYy g‡W‡ji mxgve×Zvt  

1) ‡evi cigvYy g‡W‡j nvB‡Wªv‡Rb I nvB‡Wªv‡Rb m „̀kGK B‡jKUªb wewkó Avqb (H+, Li 2+) mgy‡ni e¨vL¨v Ki‡Z 

cvi‡jI GKvwaK B‡jKUªb wewkó cigvby mg~‡ni eY©vjx e¨vL¨v Ki‡Z cv‡ib wb|  

2) GK kw³ ¯ÍÍi †_‡K Ab¨ kw³¯ÍÍ‡i B‡jKUª‡bi ¯’vbvšÍi NU‡j †evi cigvYy g‡Wj Abymv‡i eY©vjx‡Z GKwU K‡i †iLv m„wó 

nIqvi K_v| wKš‘ nvB‡Wªv‡Rb I Ab¨vb¨ cigvby mg~‡ni Avq‡bi †iLv eY©vjx AwaKZi m~² hš¿ Øviv cixÿY Ki‡j ‡`Lv 
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hvq, cÖwZwU †iLvi ¯’v‡b K‡qKwU †iLv Ae¯’vb Ki‡Q| †ev‡ii gZev‡` Gi †Kvb e¨vL¨v †bB| Aek¨ †evi gZev` m¤cÖmviY 

K‡i †mvgviwdì Gi e¨vL¨v `vb K‡ib|  

3) †evi gZev‡`i me‡P‡q †ekx mgv‡jvPbv Kiv nq nvB‡mbevM© Gi AwbðqZv bxwZ †_‡K| †evi gZev` cigvYy‡Z GKB 

(wbw ©̀ó) mg‡q B‡jKUª‡bi Ae¯’vb I Zvi MwZ‡eM mywbw ©̀ó Kiv n‡q‡Q hv G bxwZ g‡Z Am¤¢e|    

 

‡ev‡ii g‡Wj Abymv‡i cigvbyi n Zg Kÿc‡_ Nyb©vqgvb B‡jKUª‡bi e¨vmva© I kw³ cÖKv‡ki ivwkgvjv wbY©qt 

g‡b Kwi, m fi wewkó I e Avavb wewkó GKwU B‡jKUªb rn e¨vmva© wewkó GKwU ¯’vqx Kÿc‡_ vn †e‡M Nyi‡Q| c`v_©wUi 

cvigvbweK msL¨v hw` z nq Z‡e cigvYyi wbDwK¬qv‡mi Avav‡bi cwigvb n‡e ze| wbDwK¬qvm I B‡jKUªbwUi g‡a¨ wµqvkxj 

AvKl©Yx ej B‡jKUªbwUi e„ËvKvi c‡_ †Nvivi Rb¨ cÖ‡qvRbxq †K› ª̀gyLx ej = 

n

n

r
mv2

 | wbDwK¬qv‡mi abvZ¥K Avavb (ze) I 

B‡jKUª‡bi FbvZ¥K Avav‡bi g‡a¨ ˆe`¨ywZK AvKl©Y e‡ji gvb =

2
0

)(
4

1

nr
eze


   

GB e‡ji gvbØq ci¯úi mgvb I wecixZ| 2

2

0

2

4
1

nn

n

r
ze

r
mv





   

                 

  (1)  ...   ...   ...  ...
4

1 2

0

2

n
n mr

zev





 

       Avevi, ‡ev‡ii ¯x̂Kvh© †_‡K Avgiv Rvwb, ¯’vqx K‡ÿi kZ© ,  

                             B‡jKUª‡bi †KŠwbK fi‡eM, 

2
hnrmv nn    

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

n mr
hnv


  

(2) bs mgxKiY n‡Z vn Gi gvb (1) G ewm‡q cvB,  

    

nn mr
ze

mr
nh

0

22

42 





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


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44 



   

         

22
0

2 hnzemrn      

         (3) ...  ...   ...  ...2

22
0

mze
hnrn 


    

nvB‡Wªv‡Rb cigvbyi 1g Kÿc‡_i †ÿ‡Î, n = 1,I z = 1 d‡j nvB‡Wªw‡Rb cigvYyi cÖ_g Kÿc‡_i  

              e¨vmva© (4) ...  ...   ...  ...2

2
0

1 me
hr




  

kw³ cÖKv‡ki ivwkgvjvt †gvU kw³, En = MwZkw³ (Ek)+ wefekw³ (Ep) 

                                  2

2
1

nn mvE (B‡jKUª‡bi Avavb × wefe) 
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



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
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


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


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                             (3)                        
8 2

22
0

22
00

22








 





 qewm‡K_‡† bs

mze
hnr

hn
mzezeE nn 


     

                         (6)  ...   ...  ...   ...  
8 222

0

42

hn
emzEn 

 BnvB n Zg Kÿc‡_i kw³i ivwkgvjv| 

nvB‡WªÖv‡Rb Gi †ÿ‡Î, z =1 Ges  n =1 d‡j, (7)  ...   ...   ...   ...  
8 22

0

4

1 h
meE


  BnvB Kÿc‡_i kw³i ivwkgvjv| 

w¯’wZkw³i FbvZ¥K gvb cÖgvY K‡i †h, B‡jKUªb‡K cigvYy n‡Z wew”Qbœ Ki‡Z evB‡i †_‡K kw³ cÖ`v‡bi cÖ‡qvRb| G 

kw³‡K cigvYyi eÜb kw³I e‡j| 

‡ZRw¯ŒqZv (Radioactivity)t ‡ZRw¯Œq †gŠj †_‡K †ZRw¯Œq iwk¥wbM©g‡bi NUbv‡K ejv nq †ZRw¯ŒqZv| †ZRw¯ŒqZv GKwU 

¯v̂fvweK ¯ẐtùzZ© Aweivg NUbv| 1896 wLªóv‡ã weL¨vZ divwm weÁvbx †nbix †eK‡ij me© cÖ_g †ZRw¯ŒqZv Avwe®‹vi 

K‡ib|  †ZRw¯ŒqZvi Gm AvB GKK †e‡K‡ij (Bq)| cÖwZ †m‡K‡Û GKwU †ZRw¯Œq fv½b ev ÿq‡K GK †e‡K‡ij e‡j| 

G QvovI †ZRw¯ŒqZvi Av‡iv ỳwU GKK Av‡Q| GKwU Kzwi I AciwU iv`vi‡dvW©| cÖwZ †m‡K‡Û 3.7×1010  
msL¨K cigvYyi 

fv½b‡K 1 Kzwi e‡j| Aciw`‡K cÖwZ †m‡K‡Û 106  
msL¨K cigvYyi fv½b‡K 1iv`vi‡dvW© e‡j|    

‡ZRw¯ŒqZvi ˆewkó¨ ( Characteristics of Radioactivity )t  
1) †h me †gŠwjK c`v‡_©i cvigvbweK fi 206 Gi †ekx , †KejgvÎ †m me c`v_©B †ZRw¯ŒqZv cÖ̀ k©b K‡i|  

2) †ZRw¯ŒqZv GKwU ¯v̂fvweK ¯̂ZtùzZ© Aweivg NUbv| evB‡ii †Kvb NUbv G NUbv‡K cÖfvweZ K‡i bv| 

3) †ZRw¯Œq c`v_© ‡_‡K wZb ai‡bi iwk¥ wbM©Z nq; Giv Avjdv, weUv I Mvgv iwk¥ bv‡g cwiwPZ|  

4) †ZRw¯ŒqZv m¤ú~Y©fv‡e GKwU wbDK¬xq NUbv| G‡Z wbDwK¬qv‡mi evB‡i B‡jKUª‡bi †Kvb f~wgKv †bB| 

5) wbDwK¬qv‡mi fv½‡bi d‡jB †ZRw¯ŒqZvi m„wó nq Ges †ZRw¯Œq ÿ‡qi gva¨‡g GK †gŠj Ab¨ GK †gŠ‡j cwiYZ nq| 

6) †ZRw¯Œq iwk¥ RxešÍ †Kv‡li Rb¨ ÿwZKviK| 

 

(K) Avjdv iwk¥i ag© (Properties of  -rays )t  
1) Avjdv iwk¥ abvZ¥K Avavbhy³ Ges Gi Avav‡bi cwigvb GKwU †cÖvU‡bi Avav‡bi wØ¸b| 

2) Avjdv KwYKvi fi GKwU †cÖvU‡bi f‡ii cÖvq Pvi ¸Y| 

3) Gi Av‡cwÿK Avavb nvB‡Wªv‡Rb Avq‡bi Av‡cwÿK Avav‡bi A‡a©K| 

4) Avjdv KYvi fi I Avav‡bi cwigvb †`‡L g‡b nq †h, Avjdv KYv cÖK…Zc‡ÿ wnwjqvg cigvYyi wbDwK¬qvm| 

5) Avjdv iwk¥ wR¼mvjdvBW, †ewiqvg cøvwU‡mvmvqvbvBW cÖf„wZ e¯‘‡Z cÖwZcÖfv m„wó K‡i| cÖwZcÖfv Av‡jvi gZ weiwZnxb 

bv n‡q ùzwj½vq‡bi g‡Zv wew”Qbœ nq| G‡Z cÖgvwbZ nq †h, Avjdv iwk¥ KZK¸‡jv KYvi mgwó|        

6) †ZRw¯Œq c`v_© †_‡K Avjdv cÖPÛ †e‡M wbM©Z nq| wewfbœ †ZRw¯Œq c`v_© ‡_‡K wbM©Z Avjdv KYvi †eM wewfbœ nq|     

7) †Kvb M¨v‡mi ga¨ w`‡q hvIqvi mgq Avjdv KYv Zxeª Avqbvqb m„wó Ki‡Z cv‡i|  

8) Avjdv KYv d‡UvMÖvwdK †cø‡Ui Dci cÖwZwµqv m„wó K‡i|  

9) Avjdv KYv wbDwK¬q wewµqv NUv‡Z cv‡i| 

10) Avjdv KYvi †f`b ÿgZv LyeB Kg| GwU e¯‘ Øviv mn‡RB †kvwlZ nq|  

11) gvbe‡`‡ni Dci `xN© mgq a‡i Avjdv iwk¥ AvcwZZ n‡j Pvgovq ~̀iv‡ivM¨ ÿZ m„wó n‡Z cv‡i|  

 (L) weUv iwk¥i ag© (Properties of  -rays )t  
1) Zwor ev †PŠ¤̂K †ÿÎ Øviv G iwk¥ wewÿß nq, weUv iwk¥ FbvZ¥K Avavbwewkó KYvi mgwó|  

2) weUv KwYKvi fi B‡jKUª‡bi f‡ii mgvb A_©vr (9.1×10-31Kg) cÖK…Z c‡ÿ  iwk¥i KYv ª̀æwZMwZ m¤úbœ B‡jKUªb| 

3) weUv KwYKvi Avavb GKwU B‡jKUª‡bi Avav‡bi mgvb, A_©vr 1.6× 10-19
 Kzj¤̂|  

4) weUv iwk¥i †eM cÖvq k~b¨ †_‡K m‡eŸv”P gvb ch©šÍ n‡Z cv‡i| KLbI KLbI Gi †eM cÖvq Av‡jvi †e‡Mi KvQvKvwQ 

nq|        

5)  KYvi Zzjbvq KYv AZ¨šÍ nvév nIqvq Zwor ev †PŠ¤̂K ‡ÿ‡Î  KYv A‡cÿv KYvi we‡ÿc †ekx nq|        

6) KYvi †f`b ÿgZv  KYv A‡cÿv cÖvq 100 ¸Y †ekx| 

7)  iwk¥ wR¼mvjdvBW, †ewiqvg cøvwU‡mvmvqvbvBW cÖf„wZ e¯‘‡Z cÖwZcÖfv m„wó K‡i| 
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8) d‡UvMÖvwdK †cø‡U iwk¥i wewµqv  iwk¥ A‡cÿv †ekx|   

9) gvbe‡`‡n `xN© w`b a‡i iwk¥ AvcwZZ n‡j Pvgovq ~̀iv‡ivM¨ ÿZ m„wó n‡Z cv‡i|  

(M) Mvgv iwk¥i ag© ( Properties of rays ) t  
1) Zwor ev †PŠ¤̂K †ÿÎ Øviv G iwk¥ wewÿß nq bv, G‡Z cÖgvwbZ nq †h, Mvgv iwk¥ Avavbnxb|  

2) Mvgv iwk¥ Zwor PzgveKxq Zi½ A_©vr G‡`i cÖK…wZ Av‡jv I G· iwk¥i gZ| k~b¨ ¯’v‡b G‡`i †eM 3× 108 ms-1
|  

iwk¥i Zi½ ˆ`‡N©̈ i cvjøv cÖvq 10-11 m †_‡K 10-13m ch©šÍ we¯Í……Z|      

3) d‡UvMÖvwdK †cø‡U „̀k¨gvb Av‡jvi gZ GKB fv‡e wµqv K‡i|  

4)iwk¥ wR¼mvjdvBW, †ewiqvg cøvwU‡mvmvqvbvBW cÖf„wZ e¯‘‡Z cÖwZcÖfv m„wó Ki‡Z cv‡i| 

5) iwk¥ Av‡ji gZ cÖwZdjb, cÖwZmiY cÖ`k©b K‡i| 

6) iwk¥ D”P kw³i †dvUb KYvi †mªvZ| 

7) iwk¥i †f`b ÿgv AZ¨šÍ †ekx|  

8) ˆRweK †Kv‡li Dci iwk¥ wµqv K‡i| wUDgvi, K¨vbmvi BZ¨vw` †iv‡Mi wPwKrmvq Mvgv iwk¥ e¨eüZ nq|     

 

‡ZRw¯ŒqZvi ÿq m~Ît †Kvb gyn~‡Z© †ZRw¯Œq cigvYyi fv½b ev Aeÿ‡qi nvi H mg‡q Dcw¯’Z AÿZ cigvYyi 

mgvbycvwZK|    

ÿq m~‡Îi e¨vL¨vt hw` ZRw¯Œq cigvYyi fv½‡bi nvi 

dt
dN

Ges t mg‡q AÿZ cigvYyi msL¨v N nq, Z‡e, N
dt
dN

  ev,  

N
dt
dN   ev, (1)  ...  ...  ...  ...  dt

N
dN    GLv‡b  GKwU aªye msL¨v| GB aªæe msL¨vB ‡ZRw¯ŒqZvi ÿq aªyeK| †Kvb 

†ZRw¯Œq †gŠ‡ji GKwU cigvYyi GKK mg‡q Aeÿ‡qi m¤¢ve¨Zv‡K H †gŠ‡ji ÿq aªyeK ev Aeÿq aªæeK e‡j|  

g‡b Kwi, ïiæ‡Z A_©vr t = 0, ZLb cigvYyi msL¨v N = No Ges Ab¨ GK mgq t = t †Z N = N| myZivs GB mxgvi g‡a¨ 

Dc‡iv³ mgxKiY‡K mgvKjb K‡i cvB,  

        
t

o

N

N

dt
N

dN 
0

 

 ev,     toN
N t

0
N ln  

 ev,     otn  oN l-N ln  

 ev,  t
oN 

Nln  

 ev,  

te 
oN 

N
 

        (4)  ...  ...  ...  t
oeNN  GwUB †ZRw¯ŒqZvi ÿq m~Î|  

†ZRw¯Œq †gŠ‡ji Aa©vqy Ges ÿq aªæe‡Ki g‡a¨ m¤úK©t 

Aa©vqyt †Kvb †ZRw¯Œq c`v‡_©i cÖviw¤¢K AÿZ cigvYyi msL¨v A‡a©K n‡q †h‡Z †h mgq jv‡M Zv‡K Aa©vqy ev Aa©-ch©vq 

e‡j| †ZRw¯ŒqZvi ÿq m~Î †_‡K Avgiv Rvwb,  t
oeNN   

hw` Aa©vqy‡K

2
1T  Øviv cÖKvk Kiv nq, Zvn‡j hLb, t =

2
1T , ZLb 

2
oNN     

2
1

2

T

o
o eNN 
   ev, 

2
1

2
1 T

e


   ev, 

2
1

12 T
e

   ev, 

2
1

2
T

e


  ev, 

2
12log Te    

ev, 

2
1

2log
T

e   

2
1

693.0
T

  BnvB Aa©vqy Ges ÿq aªæe‡Ki g‡a¨ m¤úK© | 

Mo Avqyt cÖ‡Z¨KwU †ZRw¯Œq me¸‡jv cigvYyi Avqyi †hvMdj‡K cigvYyi cÖviw¤¢K msL¨v Øviv fvM Ki‡j H †ZRw¯Œq 

c`v‡_©i Mo Avqy cvIqv hvq| Mo Avqy‡K mvaviYZ  Øviv cÖKvk Kiv nq|  
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o

o

N
       N ...............  |AvqycigvYyi  Zg-  AvqycigvYyi  3q   AvqycigvYyi  2q  AvqycigvYyi  1g 

  

MvwbwZK fv‡e †`Lv‡bv hvq †h, Mo Avqy 

693.0
1 2

1T



  ,693.0

2
1 T  myZivs Aa©vqy Mo Avqyi mgvbycvwZK|  

wbDwK¬q wdkbt ‡h cÖwµqvq fvix cigvYyi wbDwK¬qvm wewkøó n‡q cÖvq mgvb f‡ii ỳwU wbDwK¬qvm ˆZwi nq Ges wecyj 

cwigvb kw³ wbM©Z nq Zv‡K wdkb ev wbDwK¬qvi wefvRb e‡j|  

 D`vniY ¯îƒc ejv hv †h, BD‡iwbqvg wbDwK¬qvm‡K D”P kw³ m¤úbœ wbDUªb, †cÖvUb ev wWD‡UiY Øviv AvNvZ Ki‡j 

wbDwK¬qv‡mi wdkb N‡U|  

  3 1
0

92
36

141
56

236
92

1
0

235
92  kw³ nKrBaUnU   

A_©vr BD‡iwbqvg U235
92 -‡K wbDUªb Øviv AvNvZ Kivq GwU wbDUªb‡K AvUK K‡i A¯’vqx U236

92 -G cwiYZ nq| GB A¯’vqx 

wbDwK¬qvm wdkb cÖwµqvq wefvwRZ n‡q †ewiqvg I wµcUb wbDwK¬qvm MVb K‡i| Ges 1wU n‡Z 3wU wbDUªb m„wó nq| G 

wbDUªb ¸‡jvi AvNv‡Z AviI BD‡iwbqvg wbDwK¬qv‡m wdkb N‡U| Giƒc aviv evwnK fv‡e wdkb NU‡Z _v‡K| cÖwZwU wdk‡b 

cÖvq 200MeV kw³ Drcbœ nq|  

wbDwK¬q wdDkbt ‡h cÖwµqvq GKvwaK nvjKv wbDwK¬qvm GKwÎZ n‡q GKwU A‡cÿvK…Z fvix wbDwK¬qvm MVb K‡i Ges 

AZ¨waK kw³ wbM©Z nq, Zv‡K wdDkb ev wbDwK¬q ms‡hvRb e‡j| G Rb¨ wdDkb‡K wdk‡bi wecixZ cÖwµqv ejv nq| 

wdDkb AZ¨waK D”P ZvcgvÎvq msNwUZ nq e‡j G wewµqv‡K Zvc wbDwK¬q wewµqv e‡j|   

D`vniY ¯îƒc ejv hv †h, 4wU nvB‡Wªw‡Rb cigvYyi wbDwK¬qvm‡K ms‡hvRb K‡i GKwU wnwjqvg wbDwK¬qvm MVb Ki‡j 

wnwjqvg wbDwK¬qv‡mi fi 4wU nvB‡Wªv‡Rb wbDwK¬qv‡mi fi A‡cÿv wKQy Kg nq| G n«vmK…Z fi kw³‡Z iƒcvšÍwiZ nq|  

 kw³ nHeDH 1
0

4
2

2
1

3
1      

cvigvYweK f‡ii GKKt cvigvYweK f‡ii GKK Atomic mass unit  (amu )| cigvYyi fi Lye bMY¨ e‡j Gi cÖK…Z fi 

we‡ePbv bv K‡i †Kvb cÖgvY †gŠ‡ji mv‡c‡ÿ Ab¨vb¨ †gŠ‡ji fi wbY©q Kiv nq| 1960 mvj †_‡K 

12
6 C  †K cÖgvY †gŠj 

wn‡m‡e aiv nq| 

12
6 C  cigvYyi f‡ii 

12
1

Ask‡K cvigvbweK fi GKK (amu) aiv nq| 1amu = 1.66057×10 -27 Kg |   

wbDK¬xq ejt cigvYyi wbDwK¬qv‡m we`¨gvb wbDwK¬qb Z_v †cÖvUb I wbDUªb ¸‡jvi g‡a¨ GK cÖKvi AvKl©Y ej ci¯úi 

ci¯ú‡ii mv‡_ „̀X fv‡e Ave× _v‡K| G ej‡K wbDK¬xq ej e‡j|   

wbDK¬xq Pzwjø (cvigvbweK) Pzwjøt ‡h hvwš¿K e¨ve¯’vi mvnv‡h¨ wbDwK¬qv‡mi wbqwš¿Z µwgK wefvRb Øviv wecyj cwigvb 

cvigvbweK kw³ AR©b Kiv hvq Zv‡K wbDK¬xq (cvigvYweK) Pzwjø e‡j| Kqjv †cvov‡j †hgb Zvckw³ cvIqv hvq †Zgwb 

R¡vjvwbi wdk‡bi d‡j Drcbœ cvigvYweK kw³ fxlY DËß AvKv‡i ewnf©~Z nq| GB DËvc Øviv ev®ú m„wó K‡i UvievBb 

Pvwj‡q we`¨yr Drcv`b Kiv nq|      

k„•Lj wewµqvt †PBb ev k„•Lj wewµqv Ggb GKwU  

cÖwµ…qv hv GKevi ïiæ n‡j Zv‡K Pvwj‡q ivLvi Rb¨ 

‡Kvb AwZwi³ kw³ cÖ‡qvRb nq bv| wdkb‡hvM¨  

wewµqvq †h wbDUb gyw³ jvf K‡i ev †ewi‡q Av‡m  

Zv k„•Lj wewµqv‡K m¤¢e K‡i †Zv‡j| wdk‡bi d‡j 

235
92U  †_‡K gy³ n‡q‡Q ỳwU wbDUªb| GLb G ỳwU  

wbDUªb hw` AviI ỳwU 

235
92U  wbDwK¬qv‡mi wdkb  

NUvq Zvn‡j cvIqv hv‡e 4wU wbDUªb| Giv AviI  

4wU wbDwK¬qv‡mi wdkb NwU‡q ˆZix Ki‡e 8 (AvU)  

wU wbDUªb Ges G cÖwµqv wdkb †hvM¨ c`v_© †kl bv 

nIqv ch©šÍ Pj‡Z _vK‡e| G cÖwµqv‡KB ejv nq k„•Lj wewµqv | Dc‡iv³ wPÎwU Øviv k„•Lj wewµqv †evSvb n‡q‡Q| 
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k„•Lj wewµqvi msÁvt ‡h ¯^-en cÖwµqv GKevi ïiæ n‡j Zv‡K Pvwj‡q ivLvi Rb¨ AwZwi³ †Kvb kw³i cÖ‡qvRb nq bv 

Zv‡K k„•Lj wewµqv e‡j|  

Awbqwš¿Z k„•Lj wewµqv AwZ Aí mg‡q AwaK cwigvb kw³i D™¢e NUvq| GKwU wbDUªb Øviv ïiæ Kiv Awbqwš¿Z k„•Lj 

wewµqv bRxiwenxb we‡ùviY NUv‡Z cv‡i| wKš‘ k„•Lj wewµqv‡K h‡_vchy³ fv‡e wbqwš¿Z Ki‡Z cvi‡j Zv †_‡K cvIqv 

hv‡e Acwimxg kw³i| GB kw³‡K gvbe Kj¨v‡b e¨envi Kiv †h‡Z cv‡i| k„•Lj wewµqv‡K wbqwš¿Z K‡i wiq¨vKU‡i bvbvb 

iKg KvR Kiv nq|  

 

fi ÎæwUt ‡Kvb GKwU wbDwK¬qv‡mi fi Ges Ges Gi Dcv`vwbK KYv¸‡jvi gy³ Ae¯’vq wgwjZ f‡ii cv_©K¨‡K fi ÎæwU 

e‡j|  
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     wØZxq c‡Îi As‡Ki mgvavb  

                   2nd  Paper Math Solution 
       13| cigvYy (Atom)            

 

 

 

1| GKwU †ZRw¯Œq †gŠwjK c`v‡_©i Aa©vqy 4d | c`v_©wUi 

ÿq aªyeK wbY©q Ki|   

Avgiv Rvwb, 

λ
0.693T

2
1   

2
1T

0.693λ   

4d
0.693λ   

(Ans.)  d 0.17325λ -1
  

 

2| ‡iwWqv‡gi Mo Avqy 2341 ermi| Gi Aeÿq aªæe‡Ki 

gvb wbY©q Ki|   

Avgiv Rvwb, 




1
 

ermi 2341
1


 

(Ans.)  1027.4 -14
 ermi


  

3| GK LÛ †iW‡bi 60% ÿq n‡Z KZ mgq jvM‡e? 

†iW‡bi Aa©vqy 3.82 w`b|  

Avgiv Rvwb, 

λ
0.693T

2
1 

 

2
1T

0.693λ 
 

w`b 3.82
0.693λ 

 

w`b/1814.0
 

g‡bKwi, †iW‡bi cÖviw¤¢K cwigvb N

o

 Ges t w`b ci †iW‡bi 

cwigvb N, 

100
40NN 0 

 

λt
oeNN  Avevi,

 

λt
o

o eN
100

40N 



 

λte4.0 
 λt4.0ln 

  t1814.0916290731.0 
 

1814.0
916290731.0t 

 

(Ans.)  w`b  5.05t 
      

4| †iW‡bi Aa©vqy 3.82 w`b| †iW‡bi †ZRw¯Œq aªæe‡Ki gvb KZ 

Ges

 

KZ w`b ci †iW‡bi cÖviw¤¢K gv‡bi

 

20

1
Ask AcwiewZ©©©©©©©©©Z 

_vK‡e?

  

Avgiv Rvwb, 

λ
0.693T

2
1 

 


 0.69382.3

 

w`b 3.82
0.693λ 

 

w`b/1814.0
 

g‡bKwi, †iW‡bi cÖviw¤¢K cwigvb No Ges t w`b ci †iW‡bi 

20
NN o cwigvb

  

λt
oeNN  Avevi,

 

λt
o

o eN
20
N 

 

λte05.0 
 λt.050n  l

 t1814.099573.2 
 

1814.0
99573.2t 

 

 .ns( 52.16t  w`b

  
5| nvB‡Wªv‡Rb civgvbyi 3q Kÿ c‡_i e¨vmva© I kw³ wbY©q Ki| 

GLv‡b, h=6.63×10-34Js, B‡jKUª‡bi fi = 9.1×10-31kg Ges 

B‡jKUª‡bi PvR© =1.6×10-19 C 
Avgiv Rvwb, 

2
o

22

n e m π
hn

r



 

219-31

122-342

3 )10(1.6109.13.14
10854.8)106.63(3r




 



 

(Ans.)  A 4.79 m 104.79r
o

10
3  

 

Avevi,  

2
0

22

4

n hn8
meE




 

2122342

41931

n )10854.8()1063.6(38
)106.1(101.9E 







 

JEn
19104.2 

 

.)(5.1
106.1
104.2 19

19

AnseVeVEn 



 



 

GLv‡b, 

Mo Avqy, =2341ermi 

Ae¶q aªeyK,  

GLv‡b, 

Aa©vqy, 

2
1T = 3.82 w`b 

60% ÿq n‡Z  

A_©vr (100-60)%=40% 
Aewkó _vK‡Z mgq, t =?  

GLv‡b, 

Aa©vqy 

2
1T  = 3.82 w`b 

20
1

Ask AcwiewZ©Z _vK‡Z mgq t =?  

GLv‡b, 

Aa©vqy,

2
1T  = 4d 

¶q aªyeK, 

GLv‡b, 

h =6.63×10-34Js 
fi m =9.1×10-31kg 
PvR© e =1.6×10-19 C 

0 = 8.854×10-12C2N-1m-2
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wØZxq c‡Îi As‡Ki mgvavb  

  

2
6| BD‡iwbqv‡gi Aa©vqy 45×108

 eQi| Gi Mo Avqy wbb©q 

Ki|  

Avgiv Rvwb, 

λ
0.693T

2
1   

2
1T

693.0
 

10
8 1054.1

1045
693.0 


  

Avevi,  




1
                                  

101054.1
1




 

(Ans.)eQi   

91049.6 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7| GKwU nvB‡Wªv‡Rb cigvYy -15 eV kw³ Ae ’̄v †_‡K -3.4 eV  
Ae¯’vq Avm‡j †h ‡dvUb wbtmiY nq Zvi K¤úv¼ KZ n‡e? 

 

 

 

Avgiv Rvwb,

 hf =Eu  El  

h
 E-E f u l  

 

Hz
1063.6

)101.6(-3.4-101.61.5- f 34

-19-19




  

.)Ans(  Hz1059.4f 14  

GLv‡b,  

Aa©vqy, 

2
1T =45×108

 eQi 

Mo Avqy, =? 

GLv‡b, 

wbgœ kw³ Í̄i El = -3.4eV 
      = -3.4×1.6×10-19J 
D”P kw³ Í̄i Eu = -
1.5eV 
      = -1.5×1.6×10-19J 
K¤úv¼, f =? 
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Aa©cwievnx

 

(Semiconductor)t

   

†h mKj c`v‡_©i cwievnxZv AšÍiK

 

Gi †P‡q †ekx wKš‘ cwievnxi †P‡q Kg Zv‡`i Aa© cwievnx e‡j| mvavibZ ch©vq 

mviYxi PZz_© ‡kªYxi †gŠj †hgb wmwjKb, Rv‡g©wbqvg cÖf„wZ c`v_© Aa© cwievnxi b¨vq AvPiY K‡i| Gme c`v‡_© Aí Zwor 

†ÿÎ cÖ‡qvM K‡i †hvRb e¨vÛ †_‡K B‡jKUªb cwienb e¨v‡Û cvVv‡bv hvq Ges ZwWr cÖevn

 

m„wó nq| ZvcgvÎv e„w×‡c‡j 

cwienb e¨v‡Û MgbKvix B‡jKUª‡bi msL¨v e„w× cvq, d‡j cwievnxZv I e„w× cvq A_©vr †iva n«vm cvq|

 

Aa©cwievnxi ‰ewkó¨

 

(Characteristics

 

of semiconductor)t

  

(i)

 

Aa©cwievnxi

 

†hvRb e¨vÛ c~b© _v‡K

 

I cwienb e¨vÛ Lvwj _v‡K| 

  

(ii)

 

Gi †ivaKZ¡ 10-4

 

m

 

µ‡gi| 

  

(iii)

 

†hvRb e¨vÛ I cwienb e¨v‡Ûi g‡a¨ kw³i e¨eavb Lze Kg _v‡K|  

 

(iv)

 

ZvcgvÎv e„w×‡Z cwienb e¨v‡Û B‡jKUªb msL¨v e„w× cvq Ges Aa©cwievnxi Zwor cwievnxZv e„w× cvq|  

 

(v)

 

Dchy³

 

Ac`ªe¨ wgkª‡b Zwor  cwienb a‡g©i D‡jøL‡hvM¨ cwieZ©b N‡U|

 

e¨vÛ Z‡Ë¡i Av‡jv‡K AšÍiK, cwievnx I Aa©cixevnx c`v‡_©i AvPiY e¨vL¨vt

 

(K) AšÍiKt

 

KvP, cøvw÷K, KvV BZ¨vw` AšÍiK

 

c`v_©| G‡`i ga¨w`‡q w`‡q we`¨yr cÖevwnZ nq

 

bv| G mg Í̄e¯‘i †hvRb e¨vÛ c~Y© _v‡K Ges cwienb e¨vÛ m¤ú~Y© Lvwj _v‡K| G Qvov 

 

†hvRb e¨vÛ I cwienb e¨v‡Ûi g‡a¨ cv_©K¨ A‡bK †ekx _v‡K| mvaviYZ G cv_©K¨ 

 

10eV-Gi ‡ekx| †h mg¯Í c`v‡_© Dc‡ii ˆewkó¨ we`¨gvb †m ¸‡jv AšÍiK

 

wn‡m‡e cwiwPZ|

 

AšÍi‡K †hvRb e¨vÛ †_‡K B‡jKUªb cwienb e¨v‡Û wb‡Z n‡j h‡_ó cwigvb kw³ mieivn Ki‡Z

 

nq †mB kw³ cÖvß n‡q †hvRb e¨vÛ †_‡K B‡jKUªb cwienb e¨v‡Û †h‡Z cv‡i| ZvB AšÍiK

 

c`v‡_© ZvcgvÎv A‡bK evov‡jI wKQz wKQz B‡jKUªb h‡_ó kw³ mÂq K‡i †hvRb e¨vÛ †_‡K cwienb e¨v‡Û †h‡Z cv‡i|      

 

(L) mycwievnxt

 

mycwievnx

 

c`v_© ej‡Z ‡m mg¯Íc`v_©‡K eySvq †h mKj c`v‡_©i g‡a¨ cÖPzi cwigv‡b gy³ B‡jKUªb _v‡K hv 

Zwor cÖev‡n Ask K‡i|

 

kw³ e¨v‡Ûi „̀wó‡Z Gi A_© nj †hmycwievnx c`v‡_© †hvRb

 

e¨vÛ I cwienb e¨v‡Ûi g‡a¨ AvswkK DcwicvZ (Overlapping)

 

nq| mwZ¨Kvi 

 

A‡_© ỳ‡Uv e¨v‡Ûi g‡a¨ †fŠZ cv_©K¨ wba©viY Kiv KwVb| myZivs mycwievnx c`v‡_© 

 

ˆe`¨ywZK †ÿÎ cÖ‡qvM Ki‡jB Zwor cÖevn N‡U|  

 

(M) Aa©cwievnxt

 

Aa©cwievnx

 

e ‘̄i we`¨yr cwievnxZv AšÍiK

 

I mycwievnxi gvSvgvwS| kw³ e¨v‡Ûi Av‡jv‡K ejv hvq †h, G 

mg¯Í c`v‡_©i †hvRb e¨vÛ I cwienb e¨v‡Ûi g‡a¨ kw³i cv_©K¨ AšÍi‡Ki †P‡q A‡bK 

 

Kg _v‡K| mvaviYZ GB cv_©K¨ 1eV

 

gv‡bi ev Zvi wKQz Kg

 

ev †ekx nq| Kÿ

 

ZvcgvÎvq 

 

Aa©cwievnxi (i)

 

AvswkKc~Y© cwienb e¨vÛ I (ii)

 

AvswkK c~Y© †hvRb e¨vÛ _v‡K| cig 

 

ZvcgvÎvq Aa©cwievnxi cwienb e¨vÛ m¤ú~Y© Lvwj Ges †hvRb e¨vÛ m¤ú~Y© c~Y© _v‡K| 

 

myZivs cig ZvcgvÎvq wmwjKb

 

ev Rv‡g©wbqvg Av`k© AšÍiK|

 

weï× ev mnRvZ

 

Aa©cwievnx

 

(Pure or intrinsic semiconductor)t

  

‡h me Aa©cwievnx‡Z †Kvb Ac ª̀e¨ _v‡Kbv Zv‡`i weï× ev mnRvZ Aa©cwievnx e‡j| weï× Aa©cwievnx‡Z B‡jKUªb I 

†nv‡ji msL¨v mgvb|

 

mnRvZ Aa©cwievnxi ỳÕcÖv‡šÍ

 

wefe cÖ‡qvM Ki‡j G‡Z B‡jKUªb I †nv‡ji Rb¨ Zwor cÖevn Pj‡Z 

_v‡K| wmwjKb

 

(Si),

 

Rv‡g©wbqvg(Ge),

 

wUb(Sn)

 

cÖf„wZ weï×

 

ev

 

mnRvZ Aa©cwievnx|

 

ỳwlZ ev ewn©RvZ Aa©cwievnx

 

(Impure or extrinsic semiconductor)t

 

mvaviY ZvcgvÎvq weï× Aa©cwievnxi Zwor cwievnxZv LyeB Kg| wKš‘ weï× Aa©cwievnx‡Z we‡kl ai‡bi Ac ª̀e¨ AwZ 

Aí cwigv‡b wgwk‡q †nvj ev gy³ B‡jKUª‡bi msL¨v evov‡bv hvq| d‡j Aa©cwievnxi Zwor cwievnxZv e„w× cvq| G ai‡bi 

Ac ª̀e¨ wgwkªZ Aa©cwievnx‡K

 

ỳwlZ ev ewn©RvZ

 

Aa©cwievnx

 

e‡j| Avi weï× Aa©cwievnxi mv‡_ mywbqwš¿Z I Dchy³ Dcv‡q 

Aí cwigvb Ac ª̀e¨ †gkv‡bvi G cÖwµqv‡K †Wvwcs e‡j| Ac ª̀‡e¨i cÖK„wZi Dci wfwË K‡i ewnR©vZ Aa©cwievnx‡K ỳÕ 

fv‡M fvM Kiv hvq| h_v t (i) p-UvBc Aa©cwievnx (ii) n-UvBc Aa©cwievnx| 
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14| B‡jKUªwbKm&  (Electronics) 2
p-UvBc Aa©cwievnx (p - type semiconductor )t  
†Kvb weï× Aa©cwievnx‡Z mvgvb¨ cwigvY wÎ‡hvRx A_©vr ch©vq mviYxi Z…Zxq mvwii  

‡gŠj Ac ª̀e¨ wn‡m‡e †gkv‡bv n‡j Zv‡K p-UvBc Aa©cwievnx e‡j| weï× Aa©cwievnx  

Rv‡g©wbqvg ev wmwjK‡bi cigvYy‡Z hw` Dchy³ gvÎvq ‡Kvb wÎ‡hvRx †gŠj (A¨vjywgwbqvg,  

M¨vwjqvg BZ¨vw`) †gkvb nq Zvn‡j G †hvMK…Z wÎ‡hvRx Ac ª̀e¨ Rv‡g©wbqvg ev wmwjK‡bi  

†Kjv‡m cÖPzi †nvj m„w÷ K‡i|  

GKwU A¨vjywgwbqvg cigvYy Zvi wZb w`‡Ki wZbwU ‡hvRb B‡jKUªb Øviv 

Pvwicvk¦©̄ ’ Rv‡g©wbqvg cigvYy¸‡jvi mv‡_ mg‡hvRx eÜb MVb Ki‡jI GKwU  

B‡jKUª‡bi NvUwZi d‡j PZz_©w`‡Ki B‡jKUª‡bi eÜb AcyY©‡_‡K hvq| d‡j Rv‡g©wbqv‡g cÖwZwU A¨vjywgwbqvg cigvYy GKwU 

K‡i †nvj m„w÷ K‡i| Gfv‡e mvgvb¨cwigvb A¨vjywgwbqvg jÿ jÿ †nvj m„w÷ K‡i hv B‡jKUªb MÖnb Ki‡Z cȪ ‘Z _v‡K| 

G Rb¨ A¨vjywgwbqvg‡K MÖnxZv (Acceptor) cigvYy e‡j| Kÿ ZvcgvÎvi Zvcxq D‡ËRbvi Kvi‡Y Gi cwienb  

e¨v‡Û wKQy B‡jKUªb m„w÷ nq| wKš‘ †nv‡ji msL¨v cwienb e¨v‡Û B‡jKUª‡bi msL¨vi †P‡q A‡bK †ekx n‡q _v‡K| gy³ 

B‡jKUª‡bi msL¨vi †P‡q †nv‡ji Avwa‡K¨i Kvi‡Y G‡K p-UvBc Aa©cwievnx e‡j|  

n-UvBc Aa©cwievnx (n - type semiconductor )t   
†Kvb weï× Aa©cwievnx‡Z mvgvb¨ cwigvY cÂ‡hvRx A_©vr ch©vq mviYxi cÂg mvwii   

‡gŠj Ac ª̀e¨ wn‡m‡e †gkv‡bv n‡j Zv‡K n-UvBc Aa©cwievnx e‡j| Rv‡g©wbqv‡gi †Kjv‡m  

Dchy³ gvÎvq †Kvb cÂ‡hvRx †gŠj †hgb Av‡m©wbK †gkv‡bv nq Zvn‡j GKwU Av‡m©wbK  

cigvYyi PviwU B‡jKUªb Gi Pvwicvk¦©̄ ’ Rv‡g©wbqvg cigvbyi mv‡_ mg‡hvRx eÜ‡b Ave× nq|  

cÂg B‡jKUªbwU †Kvb mg‡hvRx eÜb MVb Ki‡Z cv‡i bv e‡j Zv D×„Ë _v‡K Ges †Kjvm  

MV‡bi g‡a¨ ¯v̂”Q‡›`¨ wePiY K‡i| Giv B‡jKUªb †hvMvb †`q e‡j G‡`i `vZv cigvYy  

(Donor) e‡j| n-UvBc Aa©cwievnx‡Z cÂ‡hvRx Ac ª̀e¨ hy³Kiv‡Z G‡Z cÖPyi gy³ B‡jKUªb Z_v cwienb e¨vÛ B‡jKUªb 

m„w÷ nq| ZvQvov Kÿ ZvcgvÎvq Zvcxq D‡ËRbvi `iæb wKQy B‡jKUªb-‡nvj hyMj m„w÷ nq| wKš‘ cwienb e¨v‡Û †nv‡ji 

†P‡q B‡jKUª‡bi msL¨v A‡bK †ekx _v‡K e‡j G‡K n-UvBc Aa©cwievnx e‡j| 

m¤§yL evqvm (Forword Bias)t  
p- AÂj‡K GKwU e¨vUvwii abvZ¥K cÖv‡šÍimv‡_ Ges n- AÂj‡K GKwU e¨vUvwii FbvZ¥K  

cÖv‡šÍimv‡_ hy³ Ki‡j Zwor cÖevwnZ n‡e| Gi KviY n‡jv, e¨vUvwii abvZ¥K cÖvšÍ p-  
AÂ‡ji †nvj¸‡jv‡K weKl©b K‡i Ges FbvZ¥K cÖvšÍ n- AÂ‡ji B‡jKUªb¸‡jv‡K weKl©b  

K‡i ms‡hv‡Mi w`‡K cvVv‡e| G‡Z wefe cÖvPx‡ii D”PZv K‡g hvq| d‡j, n- AÂj †_‡K B‡jKUªb p- AÂ‡j Ges p- 
AÂj †nvj n- AÂ‡j A‡cÿvK…Z mn‡R cÖevwnZ nq| G †ÿ‡Î Lvwj GjvKvi cȪ ’ K‡g hvq| hZÿb ch©šÍÍ ZworPvjK ej 

_vK‡e ZZÿb ch©šÍ eZ©bx‡Z Zwor cÖevn Pvjy _vK‡e| ¯v̂fvweKfv‡e e¨vUvwi‡Z hZ‡ekx ZworPvjK ej _vK‡e cÖevngvÎv 

ZZ †ekx n‡e| Aa©cwievnx Wv‡qv‡Wi mv‡_ e¨vUvixi G iKg ms‡hvM‡K m¤§yL evqvm ev diIqvW© evqvm e‡j|  

cðvrgyLx evqvm (Reverse Bias)t 
p- AÂj‡K GKwU e¨vUvwii FbvZ¥K cÖv‡šÍimv‡_ Ges n- AÂj‡K GKwU e¨vUvwii abvZ¥K 

cÖv‡šÍimv‡_ hy³ Ki‡j eZ©bx w`‡q Kvh©Z †Kvb Zwor Zwor cÖevwnZ n‡e bv| Gi KviY n‡jv, 

e¨vUvwii FbvZ¥K cÖvšÍÍ p- AÂ‡ji †nvj¸‡jv‡K AvKl©b Ges abvZ¥K cÖvšÍÍ n- AÂ‡ji  

B‡jKUªb¸‡jv‡K AvKl©b K‡i ms‡hvM n‡Z ~̀‡i mwi‡q w`‡e| G‡Z wefe cÖvPx‡ii D”PZv  

‡e‡o hvq| d‡j, n- AÂ‡ji B‡jKUªb Ges p- AÂ‡ji †nvj¸‡jv wefe cÖvPxi AwZµg K‡i  

†h‡Z cv‡i bv Ges eZ©bx c~b© nIqv‡Z †Kvb cÖevn _v‡K bv| G ‡ÿ‡Î Lvwj GjvKvi cȪ ’ †e‡o  

hvq|  Aa©cwievnx Wv‡qv‡Wi mv‡_ e¨vUvixi G iKg ms‡hvM‡K cðvrgyLx evqvm ev wifvm© evqvm e‡j| 

p-n Rvskb ev Aa©cwievnx Wv‡qvW - Gi ˆewkó¨ †jLt 

Avgiv Rvwb †h, p-n Rvsk‡b m¤§yL evqvm cÖ‡qvM Ki‡j eZ©bx‡Z Zwor cÖevn cvIqv hvq| p-n Rvsk‡b wewfbœ wefe cv_©K¨ 

V cÖ‡qvM K‡i cÖwZ‡ÿ‡Î I wbY©q K‡i X A‡ÿ V Ges Y A‡ÿ I wb‡q (L) wP‡Îi gZ †h †jL wPÎ cvIqv hvq Zv‡K 

Aa©cwievnx Wv‡qvW - Gi ˆewkó¨ †jL ev p-n Rvsk‡bi I-V †jLwPÎ e‡j| 
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14| B‡jKUªwbKm&  (Electronics) 3
Rvskb Wv‡qv‡Wi ˆewkó¨ †jL AsKb Kivi Rb¨ (K) wP‡Îi gZ GKwU  

eZ©bx e¨envi Kiv nq| Zwor cÖevn gvcvi Rb¨ GKwU wgwj A¨vwgUvi (mA), 
wefe gvcvi Rb¨ GKwU †fvëwgUvi (V) e¨envi Kiv nq| cwieZ©bkxj †iva  

(Rh) Gi mvnv‡h¨ eZ©bx‡Z cÖhy³ wefe n«vm e„w× Kiv nq|    

D³ †jLwPÎ n‡Z †`Lv hvq †h, m¤§yL evqv‡mi †ÿ‡Î mvgvb¨ †fv‡ëR  

e„w×‡Z cÖevngvÎv ª̀æZ e„w× cvq| wKš‘ cðvrgyLx evqv‡mi †ÿ‡Î †fv‡ëR h‡_ó 

cwigvb e„w× Ki‡jI cÖevngvÎv LyeB mvgvb¨ e„w× cvq| cixÿvq †`Lv  

†M‡Q †h, m¤§yL evqv‡m cÖevngvÎv K‡qK wgwjA¨vw¤úqvi n‡jI cðvr evqv‡mi †ejvq Zv nq gvÎ K‡qK gvB‡µvA¨vw¤úqvi| 

cðvrgyLx evqvm µgk evov‡Z _vK‡j GKwU we‡kl †fv‡ë‡R cÖevngvÎv nUvr Lye †ewk e„w× cvq (‡jLwP‡Î fMœ †iLv), 

A_©vr, g‡b nq H mgq Rvsk‡bi †iva m¤ú~Y©i~‡c k~b¨ nq| G NUbv‡K †Rbvi wµqv (Zener effect) e‡j Ges H †fv‡ëR‡K 

†Rbvi †fv‡ëR (Zener Voltage) e‡j|     

p-n Rvskvb ev Aa©cwievnx Wv‡qvW Øviv GKgyLxKiYt 
cwieZx© cÖevn‡K (AC) GKgyLx cÖev‡n (DC) iƒcvšÍwiZ Ki‡Z cv‡i e‡j p-n Rvskb‡K 

 †iw±dvqvi ev GKgywLKviK wn‡m‡e e¨envi Kiv nq| GKgyLxKiY ỳÕcÖKv‡ii n‡Z cv‡i| 

h_vt   (K) Aa©Zi½ GKgyLxKiY (Half-wave rectification) 
        (L) c~Y©Zi½ GKgyLx KiY (Full-wave rectification)  
(K) Aa©Zi½ GKgyLxKiY (Half-wave rectification)t 
(M) wP‡Î GKwU p-n Rvskb‡K †iw±dvqvi wn‡m‡e †`Lvb n‡q‡Q| eZ©bxwU GKwU cwieZ©x cÖevn Dr‡mi mv‡_ mshy³| d‡j 

Dr‡mi cÖwZP‡µi GK Aa©P‡µ RvskbwU m¤§yL evqv‡m Ges Aci Aa©P‡µ RvskbwU cðvrgyLx evqv‡m _vK‡e| hLb p AÂj 

abvZ¥K, ZLb p-n RvskbwU m¤§yL evqvm cÖvß nq| d‡j eZ©bx‡Z mshy³ †jvW †iwR÷¨vÝ RL Gi ga¨ w`‡q we`¨yr cÖevn 

P‡j| Avevi p AÂj hLb FbvZ¥K nq ZLb p-n RvskbwU cðvrgyLx evqvm cÖvß nq| d‡j ‡jvW †iwR÷¨vÝ RL Gi ga¨ 

w`‡q †Kvb we`¨yr cÖevn P‡j bv| Ges †jvW RL Gi ỳB cÖv‡šÍ†Kvb wefe cv_©K¨ cvIqv hvq bv| myZivs †`Lv hv‡”Q †h, †jvW 

RL †iv‡ai wfZi w`‡q GKwU weiwZhy³ wKš‘ me©̀ v GKgyLx cÖevn hv‡”Q| †jLwPÎ n‡Z mn‡R eySv hvq †h, AC mieiv‡ni 

GKwU c~Y© P‡µi DcwiA‡a©i `iæb †jvW RL †iv‡ai ga¨ w`‡q cÖevn cvIqv †M‡jI wbæv‡a©i `iæb †Kvb cÖevn hv‡e bv| c~Y© 

P‡µi GK A‡a©‡Ki cÖevn cvIqv hvq e‡j G‡K Aa©Zi½ GKgyLxKiY (Half-wave rectification) ejv nq|  

(L) c~Y©Zi½ GKgyLx KiY (Full-wave rectification)t  
c~Y©Zi½ GKgyLxKi‡Yi Rb¨ ỳwU p-n Rvskb Wv‡qvW (N) wP‡Îi  gZ mgvšÍiv‡j  

e¨envi Ki‡Z nq| awi, GKwU c~Y©P‡µi Dcwi A‡a©‡Ki Rb¨ A cÖvšÍ abvZœK| 

GgZve¯’vq , Wv‡qvW D1
 

Gi ga¨ w`‡q Zwos cÖevwnZ n‡e| wKš‘ B cÖvšÍ FYvZœK  

_vKvi Kvi‡b Wv‡qvW D2 Gi ga¨ w`‡q †Kvb cÖevn _vK‡e bv| Avevi, c~Y©P‡µi  

wb¤œv‡a©i Rb¨ A cÖvšÍ FbvZ¥K Ges B cÖvšÍ abvZ¥K e‡j Wv‡qvW D2 Gi ga¨w`‡q  

Zwor cÖevwnZ n‡e Ges Wv‡qvW D1 Gi ga¨w`‡q †Kvb we`¨yr cÖevwnZ n‡e bv|  

Dfq †ÿ‡Î †jvW RL †iv‡ai ga¨w`‡q Zwor GKB w`‡K cÖevwnZ n‡e| G‡KB c~b© Zi½ GKgyLx KiY e‡j|  

UªvbwR÷i I Gi cÖKvi ‡f`t 

wZb cÖvšÍ wewkó †h ÿz ª̀ª Aa©-cwieevnK h‡› ª̀ ewn©gyLx cÖevn, †fv‡ëR Ges ÿgZv AšÍ©©gyLx cÖevn Øviv wbqwš¿Z nq Ges 

ewn©gyLx cÖevn  ms‡KZ eû¸‡b weewa©Z nq Zv‡K UªvbwR÷vi e‡j| Dnv ỳB cÖKvi h_vt PNP I NPN  
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14| B‡jKUªwbKm&  (Electronics) 4
A¨v¤úwjdvqvi wn‡m‡e n-p-n UªvbwR÷v‡ii Kvh©cÖYvjx e¨vL¨vt 

wP‡Î GKwU Kgb GwgUvi n-p-n UªvbwR÷v‡ii MVb †`Lvb n‡q‡Q| BbcyU mvwK©‡U 

‡em I GwgUv‡ii g‡a¨ Ggb gv‡bi GKwU  wWwm ‡fv‡ëR VBB cÖ‡qvM Kiv nq hv‡Z 

G Rvskb me mgq m¤§yL evqv‡m _v‡K A_©vr G wm wmMbv‡ji FbvZ¥K Aa©P‡µi  

mg‡qI G evqvm m¤§yL evqv‡m _v‡K| m¤§yL evqv‡m _vKvi Kvi‡Y BbcyU mvwK©‡U  

†iva Lye Kg _v‡K| AvDUcyU mvwK©‡U Kv‡jKUi I GwgUv‡ii g‡a¨ wWwm ‡fv‡ëR  

VCC cÖ‡qvM K‡i cðvrgyLx evqvm Kiv nq| G Kvi‡Y AvDUcyU mvwK©‡U †iva Lye  

†ekx _v‡K| AvDUcyU mvwK©‡U GKwU D”P gv‡bi fvi †iva RLmshy³ _v‡K|  

BbcyU I AvDUcy‡U AbyKzj wWwm evqvm _vKvi Kvi‡Y GwgUvi, †em I Kv‡jKUvi cÖevn ïiæ nq| awi wWwm cÖevn ¸‡jv 

h_vµ‡g IE, IB I IC | Kgb GwgUvi eZ©bx‡Z †em cÖevn nj BbcyU I Kv‡jKUi cÖevn nj AvDUcyU|  

awi, BbcyU mvwK©‡U GKwU ~̀e©j AC wmMbvj †fv‡ëR Es cÖ‡qvM Kiv n‡jv| Es Gi abvZ¥K Aa©P‡µi mgq †em-GwgUvi 

Rvsk‡bi m¤§yL evqvm e„w× cvq, d‡j AwaK msL¨K B‡jKUªb GwgUvi †_‡K †em Z_v Kv‡jKU‡ii w`‡K avweZ nq Ges 

me¸‡jv cÖevn h_vt IB, IC I IE e„w× cvq| Kv‡jKUi cÖev‡ni e„w× IC, †em cÖev‡ni e„w× IB Gi Zzjbvq A‡bK †ekx| IC 

I IB Gi AbycvZ‡K Kv‡i›U †MBb d¨v±i e‡j| G‡K Øviv cÖKvk Kiv nq|

B

C

ΔI
ΔI

β  IC >> IB e‡j cÖevn ewa©Z nq| 

Avevi †e‡o hvIqv Kv‡jKUi cÖevn fvi †iva RL G AwaK wefe cZb NUvq A_©vr AvDU cyU †fv‡ëR  

Vo= IC× RL  hv ES Zzjbvq A‡bK ¸b eo| G fv‡e AvDU cy‡U †fv‡ëR I Kv‡i›U A‡bK ¸b ewa©Z nq| G fv‡e GKwU   

n-p-n UªvbwR÷i A¨v¤úwjdvqvi wn‡m‡e KvR K‡i| 

A¨v¤úwjdvqvi wn‡m‡e p-n-p UªvbwR÷v‡ii Kvh©cÖYvjx e¨vL¨vt 
wP‡Î GKwU Kgb GwgUvi p-n-p UªvbwR÷v‡ii MVb †`Lvb n‡q‡Q| BbcyU mvwK©‡U 

‡em I GwgUv‡ii g‡a¨ Ggb gv‡bi GKwU  wWwm ‡fv‡ëR VBB cÖ‡qvM Kiv nq hv‡Z 

G Rvskb me mgq m¤§yL evqv‡m _v‡K A_©vr AC wmMbv‡ji abvZ¥K Aa©P‡µi  

mg‡qI G evqvm m¤§yL evqv‡m _v‡K| m¤§yL evqv‡m _vKvi Kvi‡Y BbcyU mvwK©‡U  

†iva Lye Kg _v‡K| AvDUcyU mvwK©‡U Kv‡jKUi I GwgUv‡ii g‡a¨ wWwm ‡fv‡ëR  

VCC cÖ‡qvM K‡i cðvrgyLx evqvm Kiv nq| G Kvi‡Y AvDUcyU mvwK©‡U †iva Lye  

†ekx _v‡K| AvDUcyU mvwK©‡U GKwU D”P gv‡bi fvi †iva RLmshy³ _v‡K|  

BbcyU I AvDUcy‡U AbyKzj wWwm evqvm _vKvi Kvi‡Y GwgUvi, †em I Kv‡jKUvi cÖevn ïiæ nq| awi wWwm cÖevn ¸‡jv 

h_vµ‡g IE, IB I IC | Kgb GwgUvi eZ©bx‡Z †em cÖevn nj BbcyU I Kv‡jKUi cÖevn nj AvDUcyU|  

awi, BbcyU mvwK©‡U GKwU ~̀e©j AC wmMbvj †fv‡ëR Es cÖ‡qvM Kiv n‡jv| Es Gi FbvZ¥K Aa©P‡µi mgq †em-GwgUvi 

Rvsk‡bi m¤§yL evqvm e„w× cvq, d‡j AwaK msL¨K ‡nvj GwgUvi †_‡K †em Z_v Kv‡jKU‡ii w`‡K avweZ nq Ges 

me¸‡jv cÖevn h_vt IB, IC I IE e„w× cvq| Kv‡jKUi cÖev‡ni e„w× IC, †em cÖev‡ni e„w× IB Gi Zzjbvq A‡bK †ekx| IC 

I IB Gi AbycvZ‡K Kv‡i›U †MBb d¨v±i e‡j| G‡K Øviv cÖKvk Kiv nq|

B

C

ΔI
ΔI

β  IC >> IB e‡j cÖevn ewa©Z nq| 

Avevi †e‡o hvIqv Kv‡jKUi cÖevn fvi †iva RL G AwaK wefe cZb NUvq A_©vr AvDU cyU †fv‡ëR  

Vo= IC× RL  hv ES Zzjbvq A‡bK ¸b eo| G fv‡e AvDU cy‡U †fv‡ëR I Kv‡i›U A‡bK ¸b ewa©Z nq| G fv‡e GKwU   

p-n-p UªvbwR÷i A¨v¤úwjdvqvi wn‡m‡e KvR K‡i| 

Field Effect Transister (FET) t FET GKwU wZb cÖv‡šÍi GKK evnK Avavb wewkó e¨e¯’v ev †KŠkj Device| GLv‡b 

Zwor cÖevn cÖhy³ Zwor ‡ÿÎ Øviv wbqwš¿Z nq| GwUi Kvh© m¤úv`b †Kej gvÎ GKai‡bi Avav‡bi Dci wbf©ikxj e‡j 

G‡K Unipolar Transistor ejv nq| †dU (FET) g~jZ ỳ ai‡bi| h_v- Rvskb †dU (JFET) Ges avZeA·vBW †dU 

(MOSFET) |       
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14| B‡jKUªwbKm&  (Electronics) 5
‡Wvwcs (Dopping)t 
mvaviY ZvcgvÎvq weï× Aa©cwievnxi Zwor cwievnxZv LyeB Kg| wKš‘ weï× Aa©cwievnx‡Z we‡kl ai‡bi Ac ª̀e¨ AwZ 

Aí cwigv‡b wgwk‡q †nvj ev gy³ B‡jKUª‡bi msL¨v evov‡bv hvq| d‡j Aa©cwievnxi Zwor cwievnxZv e„w× cvq| G ai‡bi 

Ac ª̀e¨ wgwkªZ Aa©cwievnx‡K ewn©RvZ Aa©cwievnx e‡j| Avi weï× Aa©cwievnxi mv‡_ mywbqwš¿Z I Dchy³ Dcv‡q Aí 

cwigvb Ac ª̀e¨ †gkv‡bvi G cÖwµqv‡K ejv nq †Wvwcs|  

BbwUª‡MÖ‡UW mvwK©U (IC)t BbwUª‡MÖ‡UW mvwK©U nj †m eZ©bx hv‡Z eZ©bxi Dcvsk ev hš¿vsk¸‡jv GKwU ÿz ª̀ Aa©cwievnK wP‡c 

we‡kl cÖwµqvq MVb Kiv nq hviv mqswµqfv‡e H wP‡ci Ask| BbwUª‡MÖ‡UW mvwK©‡U A‡bK¸‡jv hš¿vsk †hgb †ivaK, 

aviK, Wv‡qvW, UªvbwR÷i BZ¨vw` Ges G‡`i AšÍms‡hvM GKwU ÿz ª̀ c¨v‡KR wn‡m‡e _v‡K| Giv GKwU c~b© B‡jKUªwbKm& 

Kvh©vejx m¤úbœ K‡i|   

 

BbwUª‡MÖ‡UW mvwK©U (IC) Gi ˆewkót  
(1) GB mvwK©‡Ui wewfbœ hš¿vsk ¯q̂swµqfv‡eB ÿz ª̀ Aa©cwievnK wP‡ci Ask Ges K_bB ¯Ẑš¿ hš¿vsk‡K Avjv`v Kiv hvq 

bv ev cyb¯’vcb Kiv hvq bv|  

(2) GB mvwK©‡Ui AvKvi _v‡K LyeB ÿz ª̀| wewfbœ hš¿vs‡ki ms‡hvM †`L‡Z n‡j gvB‡µvm‡Kvc e¨venvi Ki‡Z nq|  

(3) GB mvwK©U e¨venvi K‡i Drcvw`Z hš¿vsk AvKv‡i †QvU I fvj Kvh©KvwiZv m¤úbœ nq|       

 

BbwUª‡MÖ‡UW mvwK©‡Ui myweavt 

(1) ms‡hvM msL¨v Kg nIqvq wbf©i‡hvM¨Zv †ekx|  

(2) AZ¨šÍ ÿz ª̀vK…wZ| 

(3) IRb G‡Kev‡iB Kg| 

(4) cwiPvjbvi Rb¨ Kg we`¨y‡Zi cÖ‡qvRb nq| 

(5) AwZ D”P ZvcgvÎvq I AwaK †hvM¨Zvq KvR Ki‡Z cv‡i| 

(6) ¯í̂ `vg 

 

BbwUª‡MÖ‡UW mvwK©‡Ui Amyweavt 

‡Kvb hš¿vsk bó n‡j mg¯ÍwPcwU cwieZ©b Ki‡Z nq, Ask we‡kl †givgZ Kiv hvq bv|  

Av‡jvK wbtmiK Wv‡qvW (LED)t 
‡h Aa©cwievnxRvZ †KŠkj hv e¨envi K‡i Zwor kw³‡K Zvc Av‡jvK kw³‡Z iƒcvšÍwiZ K‡i †mB †KŠkj †K Av‡jvK 

wbtmiK Wv‡qvW (LED) e‡j| Av‡jvK wbtmiK Wv‡qvW †`L‡Z A‡bKUv †QvÆ  

ev‡j¦i gZ| [wPÎ t (P)]  

 

Kvh©cÖYvjxt  

 

(LED) gyjZ GKwU m¤§yL †SvK wewkó p-n Rvskb| 

m¤§yL †SuvK cÖhy³ n‡j GwU Av‡jv wbtmiY K‡i| (Q I R) wP‡Î  

GKwU GKwU (LED) Gi eZ©bx I Kvh©bxwZ †`Lvb n‡q‡Q|    

Avgiv Rvwb †h, p-n Rvsk‡bi n AÂj n‡Z B‡jKUªb cÖevwnZ  

n‡q p As‡k hvq Ges p AÂ‡ji †nv‡ji mv‡_ ms‡hvRb I  

cybwg©jb N‡U| Abyiƒcfv‡e p AÂj n‡Z †nvj n AÂ‡j hvq Ges B‡jKUª‡bi mv‡_ ms‡hvRb N‡U| cybwg©jb wewµqv njt 

A+ + e → A GLv‡b A+
 n‡”Q abvZ¥K Avqb (†nvj), en‡”Q B‡jKUªb A n‡”Q Drcbœ wbi‡cÿ Aby ev cigvYy| wbi‡cÿ 

AYy ev cigvYy Drcbœ nevi ci wKQyUv D‡ËwRZ (Excited State) Ae¯’vq _v‡K| cieZ©x‡Z Av‡jv ev Zvc kw³ wbtmiY K‡i 

wbi‡cÿ AYy ev cigvYy Ae¯’vq  (Ground State) wd‡i Av‡m|  
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14| B‡jKUªwbKm&  (Electronics) 6
LED Gi e¨envit  
AcwUK¨vj †hvMv‡hv‡M, BwÛ‡KUi evwZ Ges wWwRUvj B‡jKUªwbKm& BZ¨vw`‡Z LED e¨envi Kiv nq| wWwRUvj hš¿mg~‡n 

iw½b eY© ev msL¨v m„wó I cÖ̀ k©‡bi Rb¨ LED e¨envi Kiv nq|  

 

†mŠi †Kvlt 

‡h p-n hvwš¿K e¨e¯’v Øviv m~h© wKi‡Yi Av‡jvK iwk¥ kw³‡K Zwor kw³‡Z iƒcvšÍwiZ K‡i Zv‡K Zv‡K †mŠi †Kvl e‡j| 

(S) wP‡Î GKwU ‡mŠi †Kv‡li MVb †`Lvb n‡jv|G †Kv‡l wmwjK‡bi ˆZix p-n Rvskb Wv‡qv‡Wi Dci Møv‡mi GKwU Rvbvjv  

_v‡K| p AÂj LyeB cvZjv Kiv nq hv‡Z m~h©iwk¥ Lye mn‡RB p-n Rvsk‡b †cuŠQ‡Z cv‡i| AvcwZZ †mŠi iwk¥i †dvUb 

KwYKv hLb p ev n e ‘̄i †hvRb B‡jKUª‡bi mv‡_ av°v Lvq ZLb B‡jKUªÖb h‡_ó kw³ cÖvß nq Ges g~j  

cigvYy †_‡K wew”Qbœ n‡q hvq| G fv‡e Rvsk‡bi ỳ cv‡k h‡_ó msL¨K B‡jKUªb I †nv‡ji m„wó nq| Rvsk‡b weivRgvb 

Zwor‡ÿ‡Îi cÖfv‡e Gme B‡jKUªb I †nvj cybwg©j‡bi my‡hvM cvq bv| 

eis, ci¯úi n‡Z wew”Qbœ n‡q Rvskb cvi n‡q ci¯úi wecixZ w`‡K  

Mgb K‡i| †nvj ¸‡jv p AÂ‡ji w`‡K Ges B‡jKUªb ¸‡jv n AÂ‡ji  

w`‡K avweZ nq| p AÂ‡j m„ó B‡jKUªb n‡”Q msL¨v jNy B‡jKUªb evnK|  

Rvsk‡bi Zwor‡ÿÎ B‡jKUªb ¸‡jv‡K n AÂ‡j †h‡Z mnvqZv K‡i|  

Abyiƒc fv‡e n AÂ‡j m„ó †nvj ¸‡jv p AÂ‡ji w`‡K Mgb K‡i|  

B‡jKUªb I †nv‡ji PjvP‡ji Kvi‡Y Zwor cÖev‡ni m„wó nq| Zwor  

cÖevn AvcwZZ iwk¥i ZxeªZv Ges hZUzKz RvqMv Ry‡o Av‡jvK iwk¥ AvcwZZ nq Zvi Dci wbf©i K‡i|  

†mŠi †Kvl Gi e¨envit  

Av‡jK MÖvnK hš¿, wi‡j, K…wÎg DcMÖn, K¨vjKz‡jUi, Nwo BZ¨vw`‡Z we`¨yr kw³ mieivn Kivi Rb¨ †mŠi †Kvl e¨eüZ nq| 
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     wØZxq c‡Îi As‡Ki mgvavb  

                2nd  Paper Math Solution 
    14| B‡jKUªwb· (Electronics) 

 

 

 

1| †Kvb UªvbwR÷i Gi mvaviY cxU ms‡hv‡M Av‡Q| Gi wbtmviK 

cÖevn 0.85mA Ges cxV cÖevn 0.05mA, msMÖvnK cÖevn I 

cÖevn weea©K ¸YK  †ei Ki| 

Avgiv Rvwb, 

IE = IC +IB 

 IC = IE -IB 

 IC = 0.85 – 0.05 

IC = 0.8 mA (Ans.)  
Avevi,

 

weea©K ¸YK 

E

C

I
I

   

mA85.0
mA8.0

  

.)Ans(   94.0  

2| 20mA wbtmiK cÖev‡ni d‡j GKwU UªvbwR÷‡i 18mA 

msMÖvnK cÖevn cvIqv †Mj| UªvbwR÷v‡ii f~wg cÖev‡ni gvb KZ?  

Avgiv Rvwb, 

       IE = IC +IB 

  IB = IE IC  

  IB = 20 18  

IB = 2 mA (Ans.) 
3| GKwU UªvbwR÷‡ii Ic = 5mA, IB = 100A n‡j 

Ges IEGi gvb wbY©q Ki|   
Avgiv Rvwb,  

B

C

I
I

  

6

3

10100
105








  

(Ans.)  50  

Avevi, 





1

 





1

50  

 5050  

5051   

.)Ans(  98.0
51
50

  

Avevi, CBE III   

36
E 10510100I    

.)Ans(  mA 1.5A101.5I 3
E  

 

 

 

 

 

 

 

 

4| †Kvb UªvbwR÷i mvaviY cxU ms‡hv‡M i‡q‡Q| Gi msMÖvnK cÖevn 

0.95mA Ges cxV cÖevn 0.05mA wbtmviK cÖevn KZ? 

Avgiv Rvwb, 

IE = IC +IB 

 IE = 0.95 mA+0.05 mA 

IE = 1.00 mA (Ans.)  
 

5| wbtmviK cÖev‡ni 10.0 mA cwieZ©b, msMÖvnK cÖev‡ni 7.2 mA 

cwieZ©b NUvq| G Rb¨ cxU cÖevn KZUzKz cwieZ©b Ki‡Z n‡e?  

Avgiv Rvwb, 

IE = IC +IB 

 IB = IEIC 

 IB = 10.0mA7.2mA 

IB = 2.8 mA (Ans.) 
 

 

6| †Kvb UªvbwR÷‡i 8.0mA wbtmviK cÖevn cwieZ©‡bi Rb¨ 7.0mA 
msMÖvnK cÖev‡ni cwieZ©b NUj| msMÖvnK cÖevn cwieZ©‡bi Kvi‡Y cxU 

cÖev‡ni cwieZ©b cvIqv †Mj 0.1mA| cÖevn weea©b ¸YK  Ges cÖevn 

jvf  †ei Ki|  

Avgiv Rvwb,     

weea©K ¸YK, 

E

C

I
I




   

            

0.8
0.7

  

          .)Ans(  875.0  

cÖevn jvf, 

B

C

I
I




   

            

1.0
0.7

  

          .)Ans(  70  

 

7| †Kvb UªvbwR÷v‡ii Kgb †em mvwK©‡U GwgUvi Kv‡i›U 100A †_‡K 

150A -G DbœxZ Kivq Kv‡j±i Kv‡i›U 98A †_‡K 147A -G DbœxZ 

nj| G †ÿ‡Î Kv‡i›U A¨vgwúøwd‡Kkb d¨v±i wbY©q Ki|   

Avgiv Rvwb, 

 

E

C

I
I




   

A  50
A  49




   

.)Ans( 98.0   

 

 

 

 

GLv‡b, 

wbtmviK cÖevn IE = 0.85mA 
cxV cÖevn IB= 0.05mA  

msMÖvnK cÖevn Ic=? 

weea©K ¸YK   

GLv‡b, 

wbtmviK cÖevn IE = 20 mA 
msMÖvnK cÖevn Ic= 18mA 
f~wg cÖevn IB= ? 

GLv‡b, 

Ic = 5mA=5×10-3A  
IB = 100A=10×10-6A 

 
IE =? 

GLv‡b, 

msMÖvnK cÖevn Ic = 0.95mA 
cxV cÖevn IB= 0.05mA  

wbtmviK cÖevn IE =? 

GLv‡b, 

wbtmviK cÖev‡ni cwieZ©b,  

                    IE =10.0mA 

msMÖvnK cÖev‡ni cwieZ©b,  

                    IC =7.2mA 

cxV cÖev‡ni cwieZ©b, IB =? 

GLv‡b, 

wbtmviK cÖev‡ni cwieZ©b,  

                    IE =8.0mA 

msMÖvnK cÖev‡ni cwieZ©b,  

                    IC =7.0mA 

cxV cÖev‡ni cwieZ©b,  

IB =0.1mA? 
weea©b ¸YK  Ges cÖevn jvf  

GLv‡b, 

GwgUvi Kv‡i›U cwieZ©b, IE  

=150A100A=50A 
Kv‡j±i Kv‡i›U cwieZ©b, IC 

 =147AA=49A 

Kv‡i›U A¨ -vgwú wd‡Kkb d¨v±i  
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Av‡cwÿKZvt

 

†Kvb welq

 

Ab¨ †Kvb wKQyi mv‡c‡ÿ

 

we‡ewPZ nevi bvgB Av‡cwÿKZv| Av‡cwÿKZvi we‡kl ZË¡ Abymv‡i 

Pig MwZ wbi_©K, me MwZB Av‡cwÿK| 

  

 

cÖms½ KvVv‡gvt

 

†Kvb e¯‘i MwZi eY©bvi Rb¨

 

wÎgvwÎK ¯’v‡b †h mywbw ©̀ó ¯’vbv¼ e¨e¯’v we‡ePbv Kiv nq hvi mv‡c‡ÿ

 

e¯‘wUi MwZ

 

eY©bv Kiv nq Zv‡K cÖms½ KvVv‡gv e‡j|    

     

 

Ro cÖms½ KvVv‡gvt

 

ci¯ú‡ii mv‡c‡ÿ

 

aªæe‡e‡M MwZkxj †h mKj cÖm½ KvVv‡gv‡Z wbDU‡bi MwZm~Î AR©b Kiv hvq 

Zv‡`i‡K Ro cÖms½ KvVv‡gv

 

e‡j|

          

 

Av‡cwÿZvi we‡kl Z‡Ë¡i

 

‡gŠwjK

 

w¯K̂vh© ỳwU t

 

cÖ_g ¯x̂Kvh©t

 

Ro KvVv‡gv‡Z

 

c`v_©weÁv‡bi m~Îmg~n Awfbœ _v‡K| 

 

e¨vL¨vt

 

wbDU‡bi MwZi 1g m~Î †h cÖm½ KvVv‡gv‡Z cÖhy³ nq, Zv‡K RoZvi KvVv‡gv e‡j| hw` †Kvb e¯‘ w¯’wZ ev MwZ 

RoZvq _v‡K, Z‡e Gi Dci evwn¨K ej cÖhy³ bv n‡j Gi Ae¯’vi †Kvb cwieZ©b n‡e bv| G ¯̂xKvh© Abymv‡i ỳRb 

ch©‡eÿK GKB ˆiwLK †e‡M Pj‡Z _vK‡j †h †Kvb †fŠZ m~‡Îi Ae¯’v GKB _vK‡e| 

 

D`vniYt

 

mgMwZ

 

m¤úbœ

 

†Kvb †UªbhvÎx Kvgivi wfZ‡ii †Kvb cixÿvi mvnv‡h¨ cÖgvb Ki‡Z cvi‡eb bv †Uªb w¯’i i‡q‡Q bv 

Pj‡Q| c`v_©weÁv‡bi mKj cixÿvi dj †Uªb w¯’i _vK‡jI hv n‡e mg‡e‡M Pj‡jI ZvB cvIqv hv‡e| 

 

 

wØZxq ¯x̂Kvh©t

 

k~b¨¯’v‡b mKj cÖm½ KvVv‡gv‡Z Av‡jvi ª̀æwZi gvb GKB _v‡K|

 

e¨vL¨vt

 

G ¯̂xKvh© Abymv‡i B_v‡ii Aw¯ÍZ¡ ¯x̂Kvi Kiv †Kvb g‡ZB m¤¢e bq| Zv Qvov gvB‡Kjmb-gwj©i cixÿv Ges bvbv 

cixÿvi mvnv‡h¨ cÖgvwYZ n‡q‡Q †h, k~b¨¯’v‡b Av‡jvi †eM Drm I ch©‡eÿ‡Ki Av‡cwÿK †e‡Mi Dci wbf©ikxj bq| GwU 

GKwU aªæe ivwk|   

  

   

 

cÖkœt ˆ`N©̈  ms‡KvPb wK? †`LvI †h, 2

2

0 1
c
vLL 

  

GLv‡b, cÖwKZ¸wj cÖPwjZ A_© enb K‡i| 

 

 

ˆ`‡N©̈ i Av‡cwÿKZv ev ˆ`N©̈  ms‡KvPbt  

 

Av‡cwÿKZvi ZË¡vbymv‡i e¯‘ ev `‡Ûi ˆ`N©̈  Av‡cwÿK MwZi Dci wbf©i K‡i| ch©‡eÿ‡Ki mv‡c‡ÿ

 

MwZkxj †Kvb `‡Ûi 

ˆ`N©¨ L

 

Ges wbðj Ae¯’vq `‡Û‡ ˆ`N©̈  L0

 

n‡j, Av‡cwÿKZvi ZË¡vbymv‡i, L

 

me©̀ v L0 A‡cÿv ‡QvU n‡e| G‡KB ˆ`‡N©̈ i 

Av‡cwÿKZv ev ˆ`N©̈  ms‡KvPb e‡j| 

 

 

ˆ`N©¨ ms‡KvP‡bi mgxKiY cÖwZcv`b

 

(j‡iÄ iƒcvšÍ‡ii

 

1g djvdj )t

 

g‡b Kwi S KvVv‡gv‡Z S

 

KvVv‡gvi mv‡c‡ÿ

 

v

 

aªæe MwZ‡Z +X

 

Aÿ

 

eivei MwZkxj i‡q‡Q| S

 

KvVv‡gv‡Z GKRb ch©‡eÿK 

+X 

 

Aÿ

 

eivei kvwqZ AB

 

`‡Ûi ỳÕcÖv‡šÍi

 

¯’vbvsK wbY©q Ki‡jb x1

 

I x2

 

; Zvn‡j, GB KvVv‡gv‡Z `‡Ûi ˆ`N©̈  n‡e,    

(1)   ...   ...  ...120 xxL 

  

                                            

 

GLb aiv hvK, S KvVv‡gv‡Z Aci GKRb ch©‡eÿK AB

 

`‡Ûi ỳÕcÖv‡šÍi

 

¯’vbvsK wbY©q Ki‡jb 1xI 2x ; GB KvVv‡gv‡Z 

`‡Ûi ˆ`N©̈  n‡e, (2)   ...   ...  ...12 xxL 

  

Avevi, j‡i‡Ä-

 

Gi wecixZ iæcvšÍi Abymv‡i cvB, 
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22
2

222
1

1
/1

     
/1 cv

tvxx
cv

tvxx








 Ges  Gevi (1) bs mgxKi‡Y x1 I x2 Gi gvb ewm‡q cvB, 

22
1

22
2

0
/1/1 cv
tvx

cv
tvxL









   

                              

22
12

0
/1 cv
xxL




  

                              

220
/1 cv

LL


                      12 xxL   

                                 (3)  ...   ...   ...   ... 1 2

2

0 c
vLL    

(3) bs mgxKiY‡K ˆ`N©̈  ms‡KvPb m¤úwK©Z mgxKiY e‡j| GB mgxKiY n‡Z †`Lv hvq †h, L<L0 ; A_©vr, MwZkxj Ae¯’vq 

`‡Ûi ˆ`N©̈  wbðj Ae¯’vq `‡Ûi ˆ`N©̈  A‡cÿv †QvU n‡e| GB NUbv‡K ¯’vb ms‡KvPb e‡j| 

 

Kvj `xN©vq‡bi mgxKiY cÖwZcv`b (j‡iÄ iƒcvšÍ‡ii 2q djvdj )t 

 

Kvj `xN©vqbt ỳwU cÖm½ KvVv‡gv hLb GKwU AciwUi mv‡c‡ÿ Av‡cwÿK MwZ‡Z MwZkxj _v‡K, Av‡cwÿKZvi 

wbqg Abymv‡i mg‡qi e¨eav‡biI cwieZ©b nq| †Kvb ch©‡eÿ‡Ki mv‡c‡ÿ w ’̄i Ae ’̄vq _vK‡j GKwU Nwo H 

ch©‡eÿ‡Ki wbKU ª̀æZZg nv‡i P‡j e‡j g‡b nq| wKš‘ ch©‡eÿ‡Ki mv‡c‡ÿ NwowU v †e‡M Pj‡j NwowUi Pjvi 

nvi 2

2

c
v

1   Abycv‡Z K‡g hvq| GUvB Kvj ev mgq `xN©vqb bv‡g cwiwPZ| 

Kvj ev mgq `xN©vq‡bi m¤úK© cÖwZcv`bt 

aiv hvK, MwZkxj S KvVv‡gvi x we› ỳ‡Z GKwU Nwo Av‡Q| S KvVv‡gvi GKRb ch©‡eÿK †Kvb mgq 1t wbY©q Ki‡j S 
KvVv‡gv‡Z Aew¯’Z GKRb ch©‡eÿK Zv wbY©q Ki‡eb t1| wKQyKvj AwZevwnZ nIqvi ci S Gi ch©‡eÿK mgq wbY©q 

Ki‡jb 2t Ges S-Gi ch©‡eÿK mgq wbY©q Ki‡jb t2|  

   

                                                                                         
 

MwZkxj KvVv‡gvi ch©‡eÿ‡Ki Nwo Abymv‡i mgq Kvj e¨eavb t0 nj| 

(1) ...  ...  ...  ...  - 120 ttt   

wKš‘ S KvVv‡gvi GKRb ch©‡eÿK GB Kvj e¨eavb wbY©q Ki‡jb t , †hLv‡b 12 ttt  | wecixZ j‡iÄ iƒcvšÍi n‡Z 

Avgiv Rvwb †h,  

 

22

21

1
/1 cv

c
xvt

t





    Ges  

22

22

2
/1 cv

c
xvt

t





  

Avgiv Rvwb,  12 ttt   

   

22

21

22

22

/1/1 cv
c
xvt

cv
c
xvt

t












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22

2122

/1 cv
c
xvt

c
xvt

t









  

22
12

/1 cv
ttt






   

(2)  ...  ...  ...  
/1 22

0

cv
tt




 ‡Kvb MwZkxj e¯‘i Rb¨ 

22 /1 cv  ivwkwU me mgq 1 Gi †P‡q †QvU ZvB t 

memgqB t0 Gi †P‡q eo| mgxKiY (2) Kvj`xN©vqb cÖKvkKvix mgxKiY|           

wbðj fi I mPj f‡ii g‡a¨ m¤úK©t       

f‡ii Av‡cwÿKZvt 

Avgiv Rvwb fi GKwU aªæe msL¨v| ’̄vb, Kvj I MwZi cwieZ©‡bi Dci Gi †Kvb cwieZ©b nq bv| wKš‘ AvBbóvB‡bi 

Av‡cwÿK ZË¡  

2

2

o

c
v1

m
m



 Abymv‡i †`L‡Z cvB, e¯‘Íi fi aªæe bq, fi Av‡cwÿK| e¯‘i MwZ‡eM e„w×i mv‡_ mv‡_ e Í̄yi 

fi I e„w× cvq| G‡K f‡ii Av‡cwÿKZv e‡j|  

 

MwZkxj e¯‘i f‡ii mgxKiYt 

g‡bKwi S I S  ỳwU Ro cÖm½ KvVv‡gv| S KvVv‡gvwU +X A‡ÿi Awfgy‡L S KvVv‡gvi mv‡c‡ÿ v †e‡M MwZkxj| KvVv‡gv 

ỳ‡Uv‡Z Aew¯’Z ỳRb ch©‡eÿK mgvb f‡ii ỳwU KYv A I BGi msNl© ch©‡eÿb Ki‡Qb|  

msN‡l©i c~‡e© A KYvwU S Ges B KYvwU S KvVv‡gv‡Z w¯’i Ae¯’vq Av‡Q| GKB gyn~‡Z© A KYvwU†K vA †e‡M +Y A‡ÿi 

w`‡K Ges B KYvwU‡K Bv ‡e‡M Y A‡ÿi w`‡K wb‡ÿc Kiv nj| GLv‡b vA= Bv | msN‡l©i ci A KYvwU Y A‡ÿi Ges B 

KYvwU +Y A‡ÿi w`‡K h_vµ‡g vA I Bv †e‡M wd‡i Av‡m| wb‡ÿ‡ci gyn~‡Z© KYv ỳwUi ga¨eZ©x ~̀iZ¡ y n‡j Dfq 

ch©‡eÿK †`L‡eb †h KYvwU y
2
1

 ~̀‡i msMwVZ n‡”Q|  

       S KvVv‡gv‡Z A KYvi ågb Kvj n‡e, )1..(....................
A

o v
yt           

Ges S  KvVv‡gv‡Z B KYvi ågb Kvj n‡e, )2....(....................
B

o v
yt


          

S KvVv‡gv‡Z fi‡eM hw` msiwÿZ _v‡K Ges A I B KYv ỳwUi fi h_vµ‡g mA I mB n‡j,                                                                        

mAvA= mBvB........  (3)    GLv‡b, vA = S KvVv‡gv‡Z A Gi †eM I vB = S KvVv‡gv‡Z B -Gi †eM | 

GLb S KvVv‡gv‡Z B Gi ågbKvj t n‡j, )4....(....................
t
yvB    

Avevi Kvj `xN©vq‡bi m¤úK© g‡Z S KvVv‡gv‡Z B Gi ågbKvj to I S KvVv‡gv‡Z B Gi ågbKvj t Gi g‡a¨ m¤úK© nj,            

2

2
o

c
v1

tt


            (4) bs mgxKi‡Y t Gi gvb ewm‡q cvB,    (5)  ...  ...  ...  ...  
t

c
v1y

v
o

2

2

B


  

Avevi (1) bs mgxKiY †_‡K cvB,  ..(6)....................
o

A t
yv    

(5) bs I (6) bs mgxKiY †_‡K vAI vB  Gi gvb (3) bs mgxKi‡Y ewm‡q cvB,  

o

2

2

B
o

A t
c
v1y

m
t
ym


                     ev, .....(7)..........   

c
v1mm 2

2

BA       
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......(8)..........  

2

2
A

B

c
v1

mm


  g‡bKwi w¯’i Ae¯’vq e¯‘i fi mA= mo Ges MwZkxj Ae¯’vq e¯‘i fi mB=m 

myZivs (8) mgxKiY n‡Z cvB,  

  

2

2
0

c
v1

mm



  

     A_©vr Av‡cwÿK ZË¡ g‡Z †Kvb e¯‘i fi I Av‡cwÿK| MwZkxj e¯‘i fi w¯’i e¯‘i f‡ii †P‡q †ekx|   

 

fi kw³i mgxKiY E = mc2
 Gi cÖgvY: 

e¯‘i fi m I Av‡jvi ª̀æwZ c n‡j †gvU kw³, E = mc2 n‡e|   

cÖgvY: Avgiv Rvwb, ej nj fi †e‡Mi cieZ©‡bi nvi| fi‡eM P n‡j ej, 

dt
dPF    

                mvP      )1( ...  ...  ...   mv
dt
dF   

Avgiv AviI Rvwb, †Kvb e¯‘‡K wbðj Ae¯’v †_‡K MwZkxj Ae¯’vq Avb‡Z †h cwigvb KvR Ki‡Z nq Zv‡K Zv‡K e¯‘i 

MwZ kw³ e‡j| ‡Kvb e¯‘‡Z F ej cÖ‡qvM Kiv n‡j e¯‘wU e‡ji w`‡K dx cwigvb ỳiZ¡ †M‡j  

      e ‘̄i MwZkw³,  
x

K dxFE
0

 .      

           
|qewm‡ gvb GiK_‡† bs    (1)               .

0

Fdxmv
dt
dE

x

K   

         
x

K dt
dxmvdE

0

 .  

         
v

K vmvdE
0

 .  

         
v

K mvdvE
0

 .  

          
v

K mdvvdmvE
0

  

          (2)  ...  ...  ...  ...   
0

2 
v

K mvdvdmvE  

f‡ii Av‡cwÿK ZË¡ †_‡K Avgiv Rvwb, 

2

2
0

c
v1

mm



  G ’̄‡j m0 `k©‡Ki mv‡c‡ÿ w¯’i Ae¯’vq e¯‘wUi fi; v `k©‡Ki 

mv‡c‡ÿ e¯‘wUi Av‡cwÿK †eM; m = `k©‡Ki mv‡c‡ÿ MwZ m¤úbœ Ae¯’vq e¯‘wUi fi|  

         Dc‡ii mgxKiY n‡Z,  (3)  ...  ...  ...  2

2
0

2

2

m
m

c
v1   

 

Dfq cÿ‡K wWdv‡iwÝ‡qkvb K‡i cvB,   

         dm2m- m
c
2vdv 3-2

02 


 

        (4)  ...  ...  ...  
m

dm   
m
m

c
vdv

2

2
0

2   
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       (5)  ...  ...  ...  dm)vc(mvdv 22   
(5) bs mgxKiY n‡Z mvdv Gi gvb (2) bs mgKi‡Y ewm‡q cvB,  

          )( 
0

222 
m

m
K dmvcdmvE  

         
0

222 
m

m
K dmvdmcdmvE  

        
0

2
m

m
K dmcE  

          
0

2 m
mK mcE   

        )( 0
2 mmcEK   

       2
0

2 cmmcEK   

       22
0 mcEcm K   

                                    wbðj kw³ + MwZkw³ = mc2      [ moc2 = wbðj kw³ I EK = MwZkw³] 
                                     †gvU kw³, E = mc2  (cÖgvwYZ) 

 

K…ò weei I Gi m„wót  

K…òwee‡ii cyivZb msÁvt GKwU ZviKvi hw` h‡_ó cwigvb fi I NbZ¡ _v‡K, Zvn‡j Zvi gnvKl©kw³ GZ kw³kvjx nq 

†h, Av‡jvK †mLvb †_‡K wbM©Z n‡Z cvi‡e bv| †mB ZviKvi c„ô †_‡K wbM©Z Av‡jvK iwk¥ †ekx ~̀‡I hvIqvi Av‡MB 

ZviKvwUi gnvKl© AvKl©Y Zv‡K wcQ‡b †U‡b wb‡q Avm‡e| H me ZviKv †_‡K Av‡jv Avm‡Z cv‡ibv e‡j Avgiv G‡`I 

†`L‡Z cvwibv| GB mg¯Í e¯‘ wcÛ‡K Avgiv K…ò weei ev K…ò MneŸi ewj|  

K…òwee‡ii bZzb msÁvt gyw³ †eM m~‡h©i Mo NbZ¡ I e¨vmv‡a©i Dci wbf©i K‡i| †Kvb e¯‘i NbZ¡ hw` m~‡h©i mgvb Ges 

e¨vmva© hw` m~‡h©i 500 ¸b nq, Z‡e H e¯‘i c„ô †_‡K gyw³ †eM n‡e Av‡jvi ª̀æwZ c Gi Gi †P‡q †ekx| myZivs Av‡jv‡K 

†m wb‡Ri w`‡K †U‡b ivL‡e, H e¯‘ †_‡K wbM©Z Av‡jv e ‘̄‡ZB wd‡i hv‡e, wKš‘ e¯‘ †_‡K †eiæ‡Z cvi‡e bv| G ai‡bi 

e¯‘‡K K…ò weei ev K…ò MneŸi e‡j| |    

K…ò wee‡ii m„wót hLb †ekx cwigvb gnvRvMwZK evqy wbR¯ ̂gnvKl©xq AvKl©‡bi Pv‡c wb‡Ri Dc‡iB Pzc‡m †h‡Z _v‡K, 

ZLbB GKwU ZviKvi m„wó nq| ZviKvwU msKzwPZ nIqvi mv‡_ mv‡_ evqyi cigvYy¸‡jvi g‡a¨ µgvMZ msNl© n‡Z _v‡K 

Ges Gi d‡j evqy DËß nq| †kl ch©šÍ evqy GZ DËß nq †h, nvB‡Wªv‡Rb cigvYy ¸‡jv ci¯úi †_‡K wQU‡K bv †h‡q 

GK‡Î wg‡k wnwjqv‡g cwiYZ nq| Gi d‡j †h Zvc Drcbœ nq Zvi Rb¨ ZviKvwU Av‡jv wewKiY K‡i| evqyi G evowZ 

DËvc cwiwai w`‡K GKUv evqy Pv‡ci m„wó K‡i| evqyi G Pvc I gnvKl©xq AvKKl©Y hLb mgvb nq, ZLb evqyi ms‡KvPb 

cÖmviY eÜ n‡q hvq| cvigvYweK cÖwµqv †_‡K m„ó DËv‡ci d‡j msNwUZ cÖmviY kw³ Ges cÖej gnvKl© kw³i d‡j 

msNwUZ ms‡KvPb kw³ GB ỳB kw³i fvimv‡g¨i d‡j ZviKv¸‡jv eû Kvj ch©šÍ myw¯’Z _v‡K|  
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2nd  Paper Math Solution 
15| Av‡cwÿK ZË¡  I †R¨vwZ©c`v_©we`¨v 

 

 

 

 
 

 
   

 

1| 5 gm f‡ii mgZzj¨ kw³ wbY©q Ki| 

Avgiv Rvwb, 

E = mc2 
⇒E = 5×10-3×(3×108)2 

⇒E = 4.5×1014 J 

eV  
106.1
104.5  E 19

14




  

(Ans.)  eV  102.8  E 33  
 

2| †Kvb GKwU e ‘̄ KYvi †gvU kw³ Gi w ’̄Zve ’̄vi kw³i wØ¸b| 

e ‘̄wUi `ªæwZ KZ?  

Avgiv Rvwb, 

0E2E   

2
0

2 cm2cm   

2
0

2

2

2
0 cm2

c
v1

cm




  

2

c
v1

1

2

2




  

1
c

vc4 2

22








 
  

222 cv4c4   

22 c3v4   

22 c
4
3v   

c     
4
3v   

8103     0.866v   
(Ans.)  ms 102.6v -18  

 

3| 1 amu f‡ii mgZyj¨ kw³ eV GK‡K I MeV GK‡K wbY©q 

Ki|  

Avgiv Rvwb, 

E = mc2 
⇒E=1.66057×10-27(3×108)2 J 

eV
101.6

101.494513E 19

10








  

(Ans.)  eV10934.07E 6  
(Ans.)  eVM934.07E   

 

 

 

 

4| f~-c„‡ô GKwU i‡K‡Ui ˆ`N©̈  100m| i‡KUwU f~-c„‡ôi ‡Kvb GK w ’̄i 

ch©‡eÿ‡Ki mv‡c‡ÿ Pj‡Z _vK‡j GwUi ˆ`N©©̈  99.5m g‡b nq| i‡KUwUi 

MwZ‡eM wbY©q Ki|  

Avgiv Rvwb, 

2

2

o c
v1LL   

28

2

)10(3
v10015.99


  

28

2

)10(3
v1

100
5.99


  

28

2
2

)10(3
v1)995.0(


  

990025.01
)10(3

v
28

2




  

162 1090.009975v   
(Ans.)   ms  10996.2v -17  

 

5| 1.6×106eV MwZkw³ m¤úbœ B‡jKUª‡bi fi KZ? 

Avgiv Rvwb, 

       K=( m m0 ) c2 

o2 m
c
Km   

 
31

28

13

101.9
103

1056.2m 






  

.)Ans(  Kg1075.3m 30  
 

6| GKwU e ‘̄KYv 0.5c †e‡M MwZkxj Av‡Q| e ‘̄wUi w ’̄i Ae ’̄vq fi Ges 

MwZkxj Ae ’̄vq f‡ii AbycvZ †ei Ki| 

Avgiv Rvwb, 

2

2
o

c
v1

mm


  

2

2
o

c
v1

m
m

  

2

2
o

c
)c5.(01

m
m

  

2

2
o

c
c25.01

m
m

  

75.0
m
mo   

(Ans.)  866.0
m
mo   

 

GLv‡b, 

fi, m = 5gm = 5×10-3 kg 
Av‡jvi †eM, c = 3×108 ms-1 
kw³, E =? 

GLv‡b, 

f~-c„‡ô i‡K‡Ui ˆ`N©̈ , Lo=100m 
w ’̄i ch©‡e¶‡Ki mv‡c‡¶  

      i‡K‡Ui ˆ`N©̈ , L = 99.5 

 Av‡jvi †eM, C=3×108 ms-1 
i‡K‡Ui †eM, v = ? 

GLv‡b, 

fi, m = ? 
Av‡jvi †eM,  c = 3×108 ms-1 
MwZkw³, K =1.6×106eV 
=1.6×106×1.6×10-19 J 
=2.56×10-13 J 
mo = 9.1×10-31Kg 
B‡jKUª‡bi fi , m=? 

 

GLv‡b, 

e ‘̄ KYvi †eM, v =0.5 c 

?
m
m 0   

GLv‡b, 

     m = 1 amu 
         = 1.66057×10-27 Kg 

Av‡jvi †eM, C=3×108 ms-1 
kw³, E =? 
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7| 1.4 ×105eV MwZ kw³ m¤úbœ B‡jKUª‡bi fi I `ªæwZ †ei 

Ki| 

Avgiv Rvwb, 

     K = (mm0) c2 

 2.24×10 -14=(m9.1×10 -3 1) 
                                 × (3×108) 2 

28

14
31

)103(
1024.2101.9m







  

3131 10488.2101.9m    
Kg101.910488.2m 3131    

(Ans.) Kg1011.58m 31  
Avevi,  

  

22
o

c/v1
mm


  

2

2
o

2

2

m
m

c
v1   

2

2
o

2

2

m
m1

c
v

  

2

31

31

28

2

1058.11
101.91

)103(
v













 


 

6175.01
109
v

16

2




  

162 1093825.0v   

(Ans.) ms1085.1v 18   

 

8| 25 eQi eq‡mi GRb gnvk~b¨Pvix gnvKvkhv‡b 1.8×108ms-1
  

†e‡M P‡j 30 eQi c‡i wd‡i G‡jb| Zvi eZ©gvb eqm KZ|  

Avgiv Rvwb, 

2

2
0

c
v1

tt


   

28

28
0

)103(
)108.1(1

t30






  

8.0
t30 0  

Years24t 0   

myZvivs H e¨w³i eZ©gvb eqm =(25+24) eQi = 49 eQi 

(Ans.) 
 

 

 

 

 

 

 

 

 

9| GKwU †gmb KYvi Mo Avqy 3×10 - 8 s| hw` KYvwU 0.85c   †e‡M 

P‡j Z‡e Gi Mo Avqy †ei Ki| 

2

2
0

c
v1

tt



 

 

2

2

8

c
)c85.0(1

103t







 

2

8

85.01
103t








  

(Ans.)   s1069.5t 8  

 

10| GKwU i‡KU KZ `ªæwZ‡Z Pj‡j Gi Pjgvb ˆ`N©̈  wbðj ˆ`‡N©̈ i A‡a©K 

n‡e? 

Avgiv Rvwb,  

2

2

o c
v1LL   

2

2

o c
v1

L
L

  

2

2

c
v1

x2
x




  

2

2

c
v1

4
1

  

2

2

c
v1

4
1

  

2

2

c
v

4
4-1

  

2

2

c
v

4
3-

  

4
c3v

2
2   

2
c   3v   

2
103.7321v

8
  

.)(106.2v 18 Ansms  

GLv‡b, 

MwZkw³, K=1.4×105eV 
     =1.4×105 × 1.6× 10 -19J 
     =2.24×10-14 J 
wbðj fi, m0 = 9.1×10 -3 1 kg 
Av‡jvi †eM, C=3×108ms-1 
B‡jKUª‡bi fi, m =? 
B‡jKUª‡bi ‡eM, v =? 

 

GLv‡b, 

‡eM, v = 1.8×108ms-1 
mgq, t = 30Years 
Av‡jvi †eM, v =3×108ms-1 
 

GLv‡b, 

‡eM, v = 0.85c 
mgq, t0 = 3×10-8 c 
mgq, t = ? 
 

GLv‡b, awi 

wbðj ˆ`N©̈ , L0 = x 

Pjgvb ˆ`N©̈ , L = 

2
x


i‡K‡Ui ª̀æwZ, v = ? 
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