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BDwbU 44 

KvR, ÿgZv I kw³ 

Work, Power and Energy 
 

 

 

mvaviYfv‡e KvR ej‡Z ˆ`bw›`b Kg©ZrciZv‡K †evSvq| KvR Ki‡j †`‡ni K¬vwšÍ  Av‡m| KvR m¤ú‡bœi 

Rb¨ kw³i cÖ‡qvRb nq| †`‡ni kw³ e„w×i Rb¨ Avgiv Lv`¨ MÖnY Kwi|  ˆRweK cÖwµqvi gvbe kixi Lv`¨ 

n‡Z kw³ MÖnY K‡i Ges KvR m¤úbœ K‡i|  c`v_©weÁv‡b Kv‡Ri wfbœ A_© Av‡Q| KvR m¤ú‡bœi Rb¨ e¯‘i 

¯’vb cwieZ©b cÖ‡qvRb| c`v_©weÁv‡bi Kv‡Ri mv‡_ djvdj RwoZ| ej cÖ‡qvM Ki‡j KvR m„wó n‡Z 

cv‡i| kw³ n‡”Q KvR Kivi mÿgZv| kw³ bevqb‡hvM¨ Ges Abevqb †hvM¨ n‡Z cv‡i| gnvwe‡k¦ kw³i 

m„wó ev aŸsk Kiv m¤¢e bq| kw³ kyay GK iƒc †_‡K Ab¨ iƒ‡c iƒcvšÍi n‡Z cv‡i| gnvwe‡k¦i †gvU kw³ 

m„wó Avw`Kvj †_‡K w¯’i|  †gvU kw³i †Kv‡bv cwieZ©b nq bv| KvR Kivi nvi n‡”Q ÿgZv|  

cvV 4.1 KvR I kw³ (Work and energy) 

 D‡Ïk¨ 

 

GB cvV †k‡l Avcwb- 

 

1. ˆ`bw›`b Rxe‡b KvR Avi weÁv‡b Kv‡Ri g‡a¨ cv_©K¨ wb‡`©k Ki‡Z cvi‡eb| 

2.   KvR, ej I mi‡Yi g‡a¨ m¤úK© ¯’vcb Ki‡Z cvi‡eb| 

3.   e‡ji Øviv KvR I e‡ji weiæ‡× KvR  e¨vL¨v Ki‡Z cvi‡eb| 

4.   kw³ e¨vL¨v Ki‡Z cvi‡eb| 

4.1.1  KvR (Work) 
Avgv‡`i cÖvZ¨wnK Rxe‡b ÔKvRÕ I Ôkw³Õ eûj e¨eüZ `ywU kã| K…lK gv‡V KvR K‡i dmj Drcv`b 

K‡ib, kÖwgK KviLvbvq KvR K‡ib| wkíx K¨vbfv‡m cÖK…wZ‡K Zz‡j a‡ib, ˆegvwYK wegvb Pvwj‡q 

gvbyl‡K GKgnv‡`k †_‡K Ab¨ gnv‡`‡k ¯’vbvšÍi K‡ib| Avevi hvi kw³ †ewk †m †ewk KvR Ki‡Z 

cv‡i Ggb wek¦vm Avgv‡`i mK‡jiB Av‡Q| hv‡`i kvwiixK mvg_©̈  †ewk Zviv †ewk cwikÖg Ki‡Z cv‡i, †ewk mgq 

KvR Ki‡Z cv‡i| mvaviYfv‡e Avgv‡`i aviYvi g‡a¨ KvR I kw³ mgv_©K kã| hvi kw³ †ewk †m †ewk KvR 

Ki‡Z cv‡i| Kv‡Ri mv‡_ kvixwiK mvg_©̈  m¤úwK©Z| Z‡e mKj KvR‡K KvR wnmv‡e we‡ePbv Kiv hvq bv| Kv‡Ri 

mv‡_ djvdj m¤ú„³| KvR m¤ú‡bœi ci djvdj cvIqv bv †M‡j KvR mv_©K n‡q‡Q ejv hv‡e bv| mviv eQi 

cov‡kvbv K‡i cixÿvq fv‡jv djvdj Ki‡Z bv cvi‡j mviv eQ‡i m¤úbœ KvR mdj nq bv| 

Avgv‡`i ev¯Íe Rxe‡bi gZB c`v_©weÁv‡bI KvR m¤úbœ ZLbB n‡e hLb Kv‡Ri gva¨‡g mywbw`©ó cwigvc‡hvM¨ 

djvdj cvIqv hv‡e| e ‘̄i Dci ej cÖ‡qv‡M hw` e¯‘i Ae¯’vh cwieZ©b N‡V ZLb ej Øviv KvR m¤úbœ n‡q‡Q ejv 

n‡e| ej Ges ej cÖ‡qv‡M m„ó mi‡Yi ¸Ydj Øvi K‡Ri cwigvc Kiv nq| †Kv‡bv GKwU e¯‘‡K f‚wg n‡Z Dc‡ii 

w`‡K DVv‡j e¯‘wU AwfKl©xq e‡ji weiæ‡× KvR K‡i| Avevi Dci n‡Z †Kvb e¯‘ f‚wg‡Z cwZZ n‡j e¯‘wU 

AwfKl©xq e‡ji w`‡K KvR K‡i| Dfq †ÿ‡Î e ‘̄i miY N‡U‡Q e‡j KvR m¤úbœ nq|  
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4.1.2 KvR, ej I mi‡Yi g‡a¨ m¤úK© (Relation among work, force and displacement) 
G hveZ Av‡jvPbvq Avgiv KvR Ges kw³i ¯îƒc m¤ú‡K© †R‡bwQ| GLb Avgiv Kv‡Ri  cwigvc wKfv‡e Ki‡Z nq 

Zv Rvbvi †Póv Ki‡ev| KvR cwigvY Ki‡Z n‡j Avgv‡`i `ywU ivwk Rvbv cÖ‡qvRb| GKwU n‡”Q ej Ges AciwU 

n‡”Q miY| KviY  KvR m„wói Rb¨ ej I mi‡Yi cÖ‡qvRb nq| KvR n‡”Q ej I mi‡Yi ¸Ydj|  

aiv hvK, GKwU e ‘̄i Dci  ej cÖ‡qv‡Mi  Kvi‡Y e¯‘wU mij‡iLv eivei e‡ji w`‡K MwZkxj n‡q‡Q|  

 

wPÎ: 4.1 KvR 

aiv hvK, m f‡ii GKwU e¯‘ w¯’i Av‡Q| e¯‘wUi Dci w¯’i gv‡bi ej F wµqv Ki‡Q| e¯‘wU a  Ae¯’vb n‡Z x  
`~iæ‡Z¡ b Ae¯’v‡b †cuŠQvq| G‡Z e‡ji w`‡K e¯‘wUi miY nq x (wPÎ 4.1)|  G‡ÿ‡Î m¤úvw`Z Kv‡Ri cwigvY 

n‡e,  

                             KvR =  ej  miY 

                             ev,  W = F x..................................................................................... (4.1) 

KvR GKwU †¯‹jvi ivwk| Gi †Kvb w`K †bB| 

Kv‡Ri gvÎv 

Kv‡Ri gvÎv  =  e‡ji gvÎv   mi‡Yi gvÎv 

                =   fi  miY/mgq

2

  miY  

               =  fi  (miY/mgq)

2

 

        [W] = ML2T-2 

Kv‡Ri GKK: e‡ji GKK‡K mi‡Yi GKK w`‡q ¸Y Ki‡j Kv‡Ri GKK cvIqv hvq| e‡ji GKK n‡”Q wbDUb 

(N) Ges miYi GKK n‡”Q (m)| AZGe, Kv‡Ri GKK n‡e wbDUb wgUvi (Nm)| wbDUb wgUvi‡K Ryj (J)ejv 

nq| GwU Kv‡Ri AvšÍRv©wZK GKK|  †Kvb e¯‘i Dci GK wbDUb ej cÖ‡qvM Kiv n‡j hw` e¯‘wU e‡ji w`‡K GK 

wgUvi mi‡Yi m„wó nq Z‡e m¤úbœ KvR n‡e GK Ryj|  
 

MvwYwZK D`vniY: 4.1| 50 Kg f‡ii GKRb gvbyl 250 m DuPz ¯’v‡b DV‡Z  wK cwigvb KvR m¤úbœ 

Ki‡eb? 

mgvavb: aiv hvK, m¤úbœ KvR = W 
Avgiv Rvwb, W = Fx  
              =    490 N   250 m 
                     = 122500 J 

 

†`Iqv Av‡Q, 

gvbylwUi fi,  m=  50 kg  
ej, F = fi  AfxKl©R Z¡iY 

= 50 kg  9.8ms-2  
= 490 Kgms-2 
=490 N 

miY, x = 250 m 
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4.1.3 e‡ji Øviv KvR Ges e‡ji weiæ‡× KvR 

hw` ej cÖ‡qv‡Mi d‡j e‡ji cÖ‡qvM we› ỳ e‡ji w`‡K m‡i hvq ZLb ej †h KvR m¤úbœ K‡i Zv‡K e‡ji 

Øviv KvR ev abvZ¥K KvR ejv nq| GKwU e ‘̄ Dci †_‡K †d‡j w`‡j e¯‘wU AwfKl© e‡ji w`‡K co‡e, 

d‡j e¯‘i Dci AwfKl© ej Øviv KvR m¤úbœ n‡e| GwU abvZ¥K KvR| 

hw` ej cÖ‡qv‡Mi d‡j e‡ji cÖ‡qvM we› ỳ e‡ji wecixZ w`‡K m‡i hvq Zvn‡j †mB ej †h KvR m¤úbœ K‡i 

Zv‡K e‡ji weiæ‡× KvR FYvZ¥K KvR e‡j| GKwU e¯‘‡K gvwU †_‡K Dc‡i IVv‡j e¯‘i Dci AwfKl©R 

ej wb‡Pi w`‡K wµqv K‡i| G‡ÿ‡Î ej I miY wecixZgyLx nIqvq AwfKl© e‡ji weiæ‡× KvR m¤úbœ 

n‡e| GwU FYvZ¥K KvR|  

 

4.1.4 kw³ (Energy) 
c`v_©weÁv‡b KvR Kivi mvg_©̈ B n‡jv kw³| c`v_©weÁv‡b KvR I kw³i mywbw ©̀ó Ges my¯úó A_© Av‡Q| 

KvR I kw³ ci¯úi cwic~iK| Kv‡Ri cwigvY K‡i kw³ wbY©q Kiv hvq| †Kv‡bv e¨e¯’v Øviv m¤úbœ KvR 

cwigvc K‡i H e¨e¯’vi kw³ cwigvc Kiv hvq| c`v_©weÁv‡b KvR m¤úbœ Ki‡Z n‡j e‡ji cÖ‡qvRb nq| 

Avevi ej cÖ‡qv‡M e¯‘ MwZ cÖvß nq| MwZi Kvi‡Y e¯‘ MwZkw³ jvf| e¯‘i GB MwZkw³B e¯‘ KZ©„K 

m¤úbœ Kv‡Ri cwigvcK| e¯‘‡K AwfK‡l©i weiæ‡× Dc‡i DVv‡j †h KvR m¤úbœ nq Zv e¯‘‡Z wefekw³ 

wnmv‡e mwÂZ _v‡K| KvR cwigv‡ci mvnv‡h¨ w ’̄wZkw³i cwigvc Kiv hvq| myZivs †`Lv hv‡”Q, KvR I 

kw³ ci¯ú‡ii cwic~iK gvÎ| KvR I kw³i GKK Awfbœ| †Kvb e¨e¯’vi (system) kw³ cwigv‡ci g‡a¨ 

w`‡q e¨e¯’vwU wK cwigvY KvR Ki‡Z mg_© n‡e Zv wbY©q Kiv hvq| GKB fv‡e GKwU e¨e¯’v KZ…©K m¤úbœ 

KvR cwigvc K‡i e¨e¯’vwUi kw³i cwigvY wba©viY Kiv hvq| KvR n‡”Q kw³i hvwš¿K ¯’vbvšÍi| e¯‘i Dci 

ej cÖ‡qv‡Mi d‡j e¯‘i Ae¯’vi cwieZ©b NU‡j kw³i †h ¯’vbvšÍi N‡U ZvB n‡”Q KvR| 

 

G‡ÿ‡Î m¤úbœ KvR (W) = ¯’vbvšÍwiZ hvwš¿K kw³ (E) 

kw³i GKwU we‡kl Zvrch© Av‡Q RxeweÁvb Ges ¯v̂¯’̈ weÁv‡b| Avgiv Lv`¨ MÖnY Kwi| Lv`¨ n‡Z wecvKxq 

cÖwµqv gvbyl kw³ jvf K‡i| GB kw³ gvbyl‡K KvR Kivi mvg_©̈  †hvMvq| Lv`¨ n‡Z gvbyl †h kw³ MÖnY 

K‡i Zv KvR, Zvcxq kw³ Ges d¨vU mÂ‡q iƒcvšÍwiZ nq| †h e¨w³ †ewk kw³ jvf K‡i Zvi KvR Kivi 

mvg_©̈  †ewk nq| A_©vr KvR Ges kw³ ci¯ú‡ii cwic~iK| kw³i GKK Ryj| 

 

 

mvi-ms‡ÿc: 

ej cÖ‡qv‡M e¯‘ miY NU‡j KvR m¤úbœ nq| ej Ges mi‡Yi ¸Ydj Øviv Kv‡Ri cwigvc Kiv nq| 

AwfK‡l©i w`‡K e¯‘i miY n‡j ej Øviv KvR m¤úbœ nq| AwfK‡l©i wecix‡Z miY n‡j e‡ji weiæ‡× KvR 

m¤úbœ  nq| KvR Kivi mgv_©̈  n‡”Q kw³| KvR I kw³ ci¯ú‡ii cwic~iK| G‡`i Df‡qi GKK GK I 

Awfbœ|  

 

 

cv‡VvËi g~j¨vqb : 4.1 

1. wb‡Pi †KvbwUi Dci Kv‡Ri cwigvY wbf©i K‡i? 

   K. ej Ges ~̀iZ¡                                    L. ej I miY 

    M. Lv`¨ MÖnY                                          N. kvixwiK mvg_©̈  
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2.  wb‡Pi †KvbwU mwVK? 

K. djvdj wfbœ KvR m¤úbœ nq bv           L. kw³ Ges KvR ci¯úi Acwic~iK 

  M. AwfK‡l©i wecix‡Z abvZ¥K KvR nq     N. c`v_©weÁvb I RxeweÁv‡b kw³i aviYv Awfbœ 

 

 

cvV 4.2  MwZ kw³ I wefe kw³ 

 D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 

1.MwZ kw³ e¨vL¨v Ki‡Z cvi‡eb| 

2.MwZ kw³ wnmve Ki‡Z cvi‡eb| 

3.wefe kw³ e¨vL¨v Ki‡Z cvi‡eb| 

4..AwfKl©R wefe kw³ wnmve Ki‡Z cvi‡eb| 

 

 

4.2.1 MwZkw³  Ges Gi wnmve (Kinetic energy and its calculation) 
 

 kw³ gvbyl‡K Kg©ÿg K‡i| MwZkw³ hvwš¿K kw³i GKwU iƒc| MwZkxj Ae¯’vq e¯‘ †h kw³ jvf K‡i 

ZvB n‡”Q  MwZkxj e¯‘wUi MwZkw³| w¯’i e¯‘‡Z ej cÖ‡qvM Ki‡j e¯‘ MwZ cÖvß nq| MwZkxj e¯‘ ¯’vb 

cwieZ©‡bi gva¨‡g  m¤úbœ K‡i| GB KvRB n‡”Q MwZkw³i cwigvcK| 

                                           x         
 

 u=o v = u 

wPÎ 4.2: MwZkw³ 

aiv hvK, m fi wewkó GKwU e¯‘ w¯’i Ae¯’vq Av‡Q (u=0)| e¯‘wUi  Dci F ej wµqv Kivq e¯ÍwU  t mgq ci  x  
`~iæZ¡ AwZµg K‡i v †eM Ges Z¡iY a cÖvß nq (wPÎ 4.2)| 

Avgiv Rvwb †h,  v2 = u2 + 2ax 

      = 2ax  [  †h‡nZz  u = 0 ] 

   miY, x =  v
2

2a 

               e ‘̄ KZ…©K m¤úbœ KvR, w = ej  miY 
                         = Fx 
                        = (ma)x 

         =  mav2

2a  = 

mv2

2  

                                                   MwZkw³, Ek = 
1
2 mv2 ... ... .... ... ... ... ... ... ... ... ... ... ... ... ... (4.2) 
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4.2.2  wefekw³  Ges Gi wnmve (Potential energy and its calculation)   

wefekw³‡K w¯’wZkw³I ejv nq| wefekw³ n‡”Q e¯‘i w¯’wZRwbZ kw³| †Kvb e¯‘ Zvi Ae¯’v ev Ae ’̄v‡b 

w¯’wZkxj _vKvi d‡j †h kw³ cÖvß nq ZvB e¯‘wUi wefkw³i cwigvcK| Avevi e¯‘I wewfbœ As‡ki cwieZ©‡bi 

d‡j e ‘̄ †h kw³ cÖvß nq ZvB n‡”Q e¯‘i wefe kw³|  †hgb cvwbi U¨vs‡K iwÿZ cvwb Ges †`qv‡j Szjv‡bv Qwe   

†h kw³ cÖvß nq ZvB n‡”Q G‡`i wefekw³| wefekw³ hvwš¿K kw³i GKwU iƒc| Avcbviv B‡Zvc~‡e© †R‡b‡Qb MwZ 

kw³I hvwš¿Kkw³i GKwU iƒc| A_©vr hvwš¿K kw³ `yÕcÖKvi| GKwU n‡”Q MwZ kw³ Ges AciwU n‡”Q wefekw³|  

aiv hvK, m f‡ii GKwU e¯‘‡K f‚-c„‡ôi A we›`y n‡Z AwfKl©R e‡ji weiæ‡× B 
we›`y‡Z DVv‡bv n‡jv| 

e¯‘ KZ…©K m¤úbœ KvR ev wefekw³,  

                                  Ep = ej miY(D”PZv) 

           = F  h 

           = mgh... ... .... ... ... ... ... ... ... ... ... . (4.3) 

            

 

A 

B 

h 

 

wPÎ 4.3 wefekw³ 

                                   A_©vr m¤úbœ KvR = wefekw³ 

GB m¤úbœ KvRB e¯‘wU‡Z wefekw³ wnmv‡e mwÂZ _v‡K| 

MvwYwZK D`vniY 4.2 

250 kg  f‡ii GKwU Mvwo  450 ms-1  †e‡M MwZkxj| MvwowUi MwZkw³ cwigvc Ki| 
mgvavb: MvwowUi MwZkw³ 

 Ek = 
1
2 mv2 

                             =   1
2×(250kg) × ( 450ms-1)2   

           = 5062000J 
                = 5.06 X106J 
 

†`Iqv Av‡Q, 

Mvwoi fi, m= 250kg 

Mvwoi †eM, v = 450ms-1   

MvwZ kw³, Ek  =?   

 

 

 

 

 

cv‡VvËi g~j¨vqb : 4.2 

1. wefekw³ wK‡mi Dci wbf©i K‡i? 

K. ej                                 L. D”PZv 

M. AwfKl©R Z¡iY                    N. e ‘̄i AvK„wZ 

2.MwZkw³ wK‡mi Dci wbf©i K‡i? 

K. ej                                L. e¯‘i †eM 

M. e ‘̄i AvK…wZ                      N. AwfKl©R Z¡iY 
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cvV 4.3 kw³i  Drm ( Sources of energy) 

 D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

1. bevqb‡hvM¨ kw³ Ges Abevqb‡hvM¨ kw³i e¨vL¨v Ki‡Z cvi‡eb| 

2.kw³i cÖavb cÖavb Drmmg~n e¨vL¨v Ki‡Z cvi‡eb| 

3.A_©‰bwZK, mvgvwRK I cwi‡ekMZ cÖfve we‡ePbvq kw³i cÖavb Drmmg~‡ni Ae`vb we‡kølY Ki‡Z cvi‡eb| 

 

 

 

4.3.1 bevqb‡hvM¨ kw³ Ges Abevqb‡hvM¨ kw³ (Renewable and non-renewable energy) 
kw³ Qvov mf¨Zv GK gyn~Z© Pj‡Z cv‡i bv| kw³i wewbg‡q KvR cvIqv hvq| Avgv‡`i Rxe‡bi 

Rb¨ cÖ‡qvRb kw³i wbiew”Qbœ mieivn| wkívq‡bi µgweKvk Ges Rxe‡b hvÎvi gv‡bvbœq‡bi Rb¨ kw³i 

Pvwn`v w`b w`b evo‡Q| ZvB µgea©gvb kw³i Pvwn`v †gUv‡bvi Rb¨ weÁvbxiv bZzb kw³i Dr‡mi mÜvb 

K‡i Pj‡Q| 

kw³i Drm cÖavbZ ỳB cÖKvi| GKwU n‡”Q bevqb‡hvM¨ kw³i Drm Ges Ab¨wU n‡”Q Abevqb‡hvM¨ kw³i 

Drm|  bevqb‡hvM¨ kw³‡K evievi e¨envi Kiv hvq| bevqb‡hvM¨ kw³ cwi‡ek evÜe Ges GB kw³‡K 

Mªxb kw³I ejv nq| Ab¨w`‡K Abevqb‡hvM¨ kw³‡K cybivq e¨envi Kiv hvq bv| cÖK…wZ‡Z Abevqb‡hvM¨ 

kw³i Drm mxwgZ| Avgv‡`i †`‡k Pvwn`vi Zzjbvq Abevqb‡hvM¨ kw³i ( †hgb Kqjv, LwbR †Zj, 

cÖvK…wZK M¨vm BZ¨vw`) gRy‡`i cwigvY Lye  †ewk bq| kw³i Pvwn`v †gUv‡Z Avgv‡`i‡K  ˆe‡`wkK gy ª̀v 

e¨q K‡i we‡`k †_‡K LwbR †Zj, Kqjv Avg`vwb Ki‡Z nq| Abevqb‡hvM¨ kw³i Drcv`‡bi LiP †ewk 

Ges GwU A‡bK †ÿ‡Î cwi‡ek evÜe bq| bevqb‡hvM¨ kw³ RbwcÖq Kiv Ges  G‡`i e¨envi e„w× Ki‡Z 

cvi‡j GKw`‡K †hgb A‡_©i mvkªq n‡e Ges Ab¨w`‡K ~̀l‡Yi nvZ †_‡K cwi‡ek iÿv Kiv m¤¢e 

n‡e|kw³i mwVK I Kvh©Ki e¨env‡i mevi m‡PZb nIqv cÖ‡qvRb|  

 

4.3.2 kw³i cÖavb Drm ( Main sources of energy) 
bevqb‡hvM¨ kw³i Drm ( Renewable energy)  

†mŠikw³: m~h© †_‡K †h kw³ cvIqv hvq Zv‡K e‡j †mŠikw³|  m~h© n‡”Q mKj kw³i Drm| c„w_ex‡Z hZ 

kw³ Av‡Q Zvi cÖvq meB †Kv‡bv bv †Kv‡bvfv‡e m~h© †_‡K Avmv ev m~h© wKiY e¨eüZ n‡qB ˆZwi n‡q‡Q|  

Rxevk¥ R¡vjvwb (Kqjv, LwbR †Zj, cÖvK…wZK M¨vm) cÖK„Z c‡ÿ  eû w`‡bi mwÂZ †mŠikw³|  cÖvPxbKvj 

†_‡K gvbyl m~h© wKiY‡K mivmwi e¨envi Ki‡Q †Kv‡bv wKQz ïKv‡bvi Kv‡R| eZ©gv‡b m~‡h©i kw³‡K memgq 

e¨env‡ii Rb¨ gvbyl bvbvb iKg Dcvq Aej¤̂b Ki‡Q| †jÝ ev `c©‡Yi mvnv‡h¨ m~h© iwk¥‡K Awfmvix K‡i 

Av¸b R¡vjv‡bv hvq| †mŠiPzwjøi mvnv‡h¨ m~h© wKiY‡K cÖwZdwjZ K‡i  M„n¯’vjxi Kv‡R  e¨envi Kiv hvq|  

kxZ cÖavb †`‡k Nievwo Mig Kivi Kv‡R  †mŠikw³‡K  e¨envi Kiv nq|  †mŠi kw³ e¨envi K‡i wnUvi 

I KzKvi e¨envi Kiv hvq| AvaywbK cÖhyw³ e¨envi K‡i ˆZwi Kiv n‡q‡Q †mŠi‡Kvl| †mŠi‡Kv‡li ˆewkó¨ 
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n‡jv Gi Dci m~‡h©i Av‡jv co‡j G †_‡K mivmwi Zwor cvIqv hvq| †mŠi‡Kv‡li bvbv iKg e¨envi 

i‡q‡Q|  

‡mŠikw³ cwi‡ek evÜe| GwUi e¨env‡i cwi‡ek ~̀wlZ nqbv| †mŠikw³i †kl nevi †Kvb m¤¢vebv †bB| G 

kw³i ZvB cÖPwjZ kw³i Drm Rxevk¥ R¡vjvwbi weKí wn‡m‡e e¨env‡ii m¤¢vebv Lye †ewk|  

Rjwe ỳ¨r  

cvwb bevqb‡hvM¨ kw³i Ab¨Zg Drm| cvwbi ‡mªvZ I †Rvqvi-fvUv‡K e¨envi K‡i kw³i Drcv`b Kiv 

hvq| cvwbi †mªv‡Z Av‡Q MwZ kw³ I wefe kw³| cvwbi  †mªvZ‡K Kv‡R jvwM‡q we ỳ¨r kw³ Drcv`b Kiv 

hvq| G‡K Rjwe ỳ¨r ejv nq| cvwbi †mªvZ‡K Kv‡R jvwM‡q we ỳ¨r Drcvv`b c„w_ex‡Z LyeB RbwcÖq| 

evsjv‡`‡k iv½vgvwUi KvßvB‡Z Rjwe ỳ¨r Drcv`b †K› ª̀ Av‡Q|   

Rjwe ỳ¨r cÖK‡í we ỳ¨r Drcv`‡bi Rb¨ wefe kw³ e¨envi Kiv nq| cvwbi †mªv‡Zi mvnv‡h¨ GKwU Uve©vBb 

†Nviv‡bv nq| GB Uªvev©B‡bi N~Y©b †_‡KB GLv‡b hvwš¿K kw³ I †PŠ¤̂Kkw³i mgš̂q NUv‡bv nq| cÖevwnZ 

cvwbi †mªvZ †_‡K hvwš¿K kw³ msMÖn K‡i †PŠ¤̂K kw³i mgš̂‡q we ỳ¨r Drcv`b Kiv nq|  

evqy kw³ 

c„w_ex c„‡ôi ZvcgvÎvi cv_©‡K¨i Kvi‡Y evqy cÖevwnZ nq| evqy cÖevnRwbZ MwZkw³‡K  Zwor kw³‡Z 

iƒcvšÍi Kiv hvq|  †h h‡š¿i mvnv‡h¨ evqy cÖevnRwbZ MwZkw³‡K we ỳ¨r kw³‡Z iƒcvšÍi Kiv nq Zv‡K 

evqyKj e‡j| evqy cÖevn‡K Kv‡R jvwM‡q cÖvPxbKv‡ji gvby‡liv Kzqv †_‡K cvwb †Zvjv, RvnvR Pvjv‡bv 

BZ¨vw` KvR m¤úv`b Ki‡Zv| †bŠKvq cvj Zz‡j AvRI evqy kw³‡K Kv‡R jvMv‡bv nq| eZ©gv‡b cÖhyw³ 

e¨envi K‡i evqy Kj Kv‡R jvwM‡q we ỳ¨r Drcv`b Kiv nq|  

f~-Zvcxq kw³ 

c„w_ex ev f~-Af¨šÍ‡i cÖPzi Zv‡ci m„wó nq| GB Zvc‡K kw³i Drm wn‡m‡e e¨envi Kiv nq| f~-Af¨šÍ‡ii 

Mfx‡i Zv‡ci cwigvY GZ †ewk †h Zv kxjvLÛ‡K Mwj‡q †dj‡Z cv‡i| MwjZ kxjv‡K g¨vMgv e‡j| 

f~ZvwË¡K cwieZ©‡bi d‡j KL‡bv KL‡bv GB g¨vMgv Dc‡ii w`‡K D‡V Av‡m  Ges  f~-c„‡ôi wKQzUv wb‡P 

G‡m Rgv nq| G mKj RvqMv nU ¯úU (Hot Spot) bv‡g cwiwPZ| f~-Mf©¯’ cvwb G nU ¯ú‡Ui ms¯ú‡k© 

G‡m ev‡®ú cwiYZ nq| GB ev®ú f~-M‡f© AvUKv c‡o hvq| nU ¯ú‡Ui Dci MZ© K‡i cvBc XywK‡q D”P 

Pv‡c GB ev®ú‡K †ei K‡i Avbv hvq| GB ev®ú Øviv Uve©vBb Nywi‡q we ỳ¨r Drcv`b Kiv nq|  

ev‡qvgvm kw³ 

†mŠi kw³ meyR MvQcvjvi mvnv‡h¨ mv‡jvK ms‡kølY cÖwµqvq ivmvqwbK kw³‡Z iƒcvšÍwiZ n‡q 

ev‡qvgvmiƒ‡c MvQcvjvi wewfbœ As‡k gRy` _v‡K| GB ev‡qvgvm kw³‡Z iƒcvšÍwiZ nq| gvbylmn A‡bK 

cÖvYx Lv`¨ wn‡m‡e ev‡qvgvm MÖnY K‡i| GB ev‡qvgvm kw³‡Z iƒcvšÍwiZ n‡q Rxe‡bi Kg©KvÛ mPj iv‡L| 

ev‡qvgvm n‡”Q kw³i GKwU eûgyLx Drm|  MvQ-MvQvjx, R¡vjvwb KvV, Kv‡Vi eR©̈ , km¨ av‡bi Zzl I Kzov, 

jZv-cvZv, cï cvwLi gj, eR©̈  BZ¨vw`  ˆRe c`v_© n‡”Q ev‡qvgvm kw³i Drm| ev‡qvgv‡mi cÖavb Dcv`vb 

n‡”Q Kve©b I nvB‡WªvRb|  ev‡qvgvm †_‡K ev‡qvM¨vm Ges we ỳ¨r Drcv`b Kiv hvq| Ave× cv‡Îi g‡a¨ 

†Mvei I cvwbi wgkªY 1 t 2 Abycv‡Z †i‡L cPv‡bv n‡j ev‡qvM¨vm Drcbœ nq|  2/3 wU Miyi †Mvei e¨envi 

K‡i 4/5 R‡bi GKwU cwiev‡ii ivbœv I evwZ R¡vjv‡bvi Rb¨ cÖ‡qvRbxq M¨v‡mi Drcv`b Kiv hvq|  
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Abevqb‡hvM¨ kw³i Drm  (Non-renewable energy) 

Kqjv  

kw³i Drm¸‡jvi g‡a¨ Kqjv Avgv‡`i mK‡ji wbKU cwiwPZ| Kqjv GKwU ˆRe c`v_©|  cÖvK…wZK wech©q 

I ¯v̂fvweKfv‡e Mv‡Qi cvZv ev KvÛ gvwUi wb‡P Pvcv c‡o Ges Rg‡Z _v‡K| gvwUi wb‡P cvZv I KvÛ 

ivmvqwbK cwieZ©‡bi d‡j Kqjvq i~cvšÍwiZ nq| Kqjv  †cvov‡j  Zvc cvIqv hvq| R¡vjvwb QvovI Kqjv 

†_‡K A‡bK cÖ‡qvRbxq c`v_© Drcvw`Z nq| G‡`i g‡a¨ i‡q‡Q †Kvj M¨vm, AvjKvZiv , †ewÄb, 

A¨v‡gvwbqv, Ujywqb cÖf„wZ| ivbœv Ki‡Z I ev®úxq BwÄb Pvjv‡Z Kqjvi e¨envi Av‡Q| we ỳ¨r Drcv`‡b 

Kqjvi e¨envi Av‡Q| 

Kqjv PvwjZ we ỳ¨r Drcv`b †K› ª̀ n‡Z wbM©Z †avuqvq  mvjdv‡ii _v‡K| GB mvjdvi cvwbi mv‡_ wewµqv 

K‡i  GwmW e„wói m„wó K‡i| GB GwmW e„wó  cyKzi, b`x I Lv‡j we‡j gvQ †g‡i †d‡j, eb aŸsm K‡i|  

LwbR †Zj 

LwbR †Zj wnmv‡e Avgiv †c‡Uªvj,wW‡Rj,AK‡Ub bvgmg~‡ni mv‡_ cwiwPZ| cwien‡bi R¡vjvwb wn‡m‡e  

†c‡Uªvwjqvg †_‡K cvIqv hvq bvbv iKg K…wÎg e¯‘| G¸‡jv n‡jv †Uwiwjb, cwj‡q÷vi, K¨vkwgjb BZ¨vw`| 

GQvov †c‡Uªvwjqvg †_‡K ˆZwi nq bvbv iKg cÖmvabx| Gme e¨envi _vKv m‡Z¡I Gi g~j e¨envi R¡vjvwb 

wn‡m‡e, †c‡Uªvwjqvg RvZ mvgMÖxi cÖavb e¨envi n‡jv we ỳ¨r I hvwš¿K kw³i Dcv`vb| †c‡Uªvwjqvg GKwU 

j¨vwUb kã| GwU ˆZwi n‡q‡Q †c‡Uªv I Awjqvg wg‡j| j¨vwUb fvlvq †c‡Uªv k‡ãi A_© cv_i Ges Awjqvg 

k‡ãi A_© †Zj| myZivs †c‡Uªvwjqvg n‡jv cv_‡ii †Zj A_v©r cv_‡ii g‡a¨ mwÂZ †Zj| Uviwkqvwi hy‡M 

A_©vr AvR †_‡K cvuP Qq ‡KvwU eQi Av‡M mgy‡ ª̀i Zj †`‡k cvjwjK ¯Í‡i  MvQcvjv I mvgyw ª̀K cÖvYx Pvcv 

c‡o hvq| wewfbœ ivmvqwbK cwieZ©‡bi d‡j Giv iƒcvšÍwiZ nq LwbR †Z‡j| AvR‡Ki ¯’jfv‡Mi 

A‡bKvsk cÖv‰MwZnvwmK hy‡M mgy‡ ª̀i Zj‡`‡k wQj|  

cÖvK…wZK M¨vm  

cÖvK…wZK M¨vm kw³i GKwU cwiwPZ Drm| evsjv‡`‡k cÖvK…wZK M¨v‡mi e¨envi Av‡Q| wewfbœ wkí 

KviLvbvq Gi e¨envi i‡q‡Q| Gi e¨envi cÖavbZ R¡vjvwb wn‡m‡e| evsjv‡`‡k ivbœvi Kv‡R Gi e¨vcK 

e¨envi i‡q‡Q| GQvovI e¨envi i‡q‡Q A‡bK mvi KviLvbvq| M¨v‡mi mvnv‡h¨ Zvckw³ Drcvw`Z nq 

Ges Zv †_‡K Zvc we ỳ¨r †K‡› ª̀ Drcvw`Z nq we ỳ¨r|  

f~Mf© †_‡K cÖvK…wZK M¨vm cvIqv hvq |  K~c Lbb K‡i f~Mf© †_‡K G M¨vm D‡Ëvjb Kiv nq| c„w_exi 

Af¨šÍ‡i cÖPÛ Zvc I Pvc G ai‡bi M¨vm m„wói g~j KviY| †c‡Uªvwjqvg K~c †_‡K  cÖvK…wZK M¨vm cvIqv 

hvq| cÖvK…wZK M¨v‡mi cÖavb Dcv`vb wg‡_b M¨vm| GB mKj kw³‡K Rxevk¥ kw³I ejv nq| 

Abevqb‡hvM¨  kw³i GB Drmmg~n  `ªæZ dzwi‡q Avm‡Q| d‡j Avgv‡`i kw³i weKí Dr†mi mÜvb Kiv 

cÖ‡qvRb| ZvB cwi‡ek evÜe bevq‡hvM¨ kw³i  †hgb †mŠikw³, cvwb cÖevn †_‡K cÖvß kw³, †Rvqvi-fvUv 

kw³, f~-Zvcxq kw³, evqy kw³, ev‡qvgvm BZ¨vw` e¨cKfv‡e e¨envi Kiv cÖ‡qvRb| G Drm¸‡jv cÖZ¨ÿ ev 

c‡ivÿfv‡e m~‡h©i Dci wbf©ikxj| ZvB hZw`b c„w_ex m~‡h©i Av‡jv †c‡Z _vK‡e ZZw`b ch©šÍ G mKj 

Drm †_‡K kw³i mieivn m¤¢e n‡e|  
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wbDwK¬q kw³ 

wbDK¬xq wewµqvq Drcbœ kw³ e¨envi K‡i we ỳ¨r Drcv`b Kiv hvq| †h wbDwK¬q wewµqvq cÖvß kw³‡K 

we ỳ¨r Drcv`‡b e¨envi Kiv nq †mB wewµqv‡K ejv nq wbDK¬xq wdkb| G‡Z BD‡iwbqv‡gi mv‡_ wbw ©̀ó 

kw³i wbDUª‡bi wewµqv NUv‡bv nq| wbDK¬xq Pzjøx‡Z GB wewµqv NUv‡bv nq|  

wKš‘ wbDwK¬q we ỳ¨r Drcv`b cwi‡ek evÜe bq| Gi A‡bK Amyweav Av‡Q| wbDwK¬q R¡vjvwbi eR©̈  

AwZgvÎvq †ZRw¯Œq Ges GB eR©̈ ‡K wbivc‡` cwiYZ Ki‡Z nvRvi nvRvi eQi a‡i msiÿY Ki‡Z nq| 

GQvov wbDwK¬q Pzjøx‡Z D”P ZvcgvÎv I Pvc ˆZwi nq| ZvB G‡K Ggb c`v_© w`‡q ˆZwi Ki‡Z n‡e †hb Zv 

mn¨ Ki‡Z cv‡i| †Kv‡bv ỳN©Ubv †h KZ gvivZ¥K Zv Avgiv †mvwf‡qZ BDwbq‡bi (eZ©gv‡b BD‡µ‡bi) 

†Pi‡bvwej Ges Rvcv‡bi dzKzwkgv Gi AwfÁZv †_‡K Rvwb| Z‡e wbDwK¬q we ỳ¨r Drcv`‡bi cwi‡e‡k wMÖb 

nvDm M¨vm Kg Drcbœ nq| 

†Uwej:1 

kw³i aiY: bevqb‡hvM¨ kw³ 

kw³i bvg kw³i Drm 

†mŠi kw³ m~h© 

Rjwe`y¨r cvwb 

evqy we`y¨r evqy 

ev‡qvM¨vm ev‡qvgvm 

f~-Zvcxq kw³ f~-Af¨šÍ‡ii Zvc kw³ 

kw³i aiY: Abevqb‡hvM¨ kw³ 

Kqjv f~Mf© 

LwbR †Zj f~Mf© 

cÖvK…wZK M¨vm f~Mf© 

wbDwK¬q kw³ wbDwK¬q wdkb 

 

4.3.3 A_©‰bwZK, mvgvwRK I cwi‡ekMZ cÖfve we‡ePbvq kw³i cÖavb Drmmg~‡ni Ae`vb 

kw³ n‡”Q mf¨Zvi Ab¨Zg wbqvgK| bvMwi‡Ki gv_vwcQz kw³i e¨envi DbœZ ev AbybœZ †`‡ki we‡Pbvi 

Ab¨Zg m~PK| ZvB †h RvwZi gv_vwcQy kw³ e¨envi †ewk †m RvwZ ZZ DbœZ| Dc‡ii Av‡jvPbvq Avgiv 

†R‡bwQ kw³i Drm n‡”Q ỳBwU| GKwU n‡”Q bevqb‡hvM¨ kw³i Drm Ges AciwU n‡”Q Abevqb‡hvM¨ 

kw³i Drm| Avgiv †R‡bwQ bevqb‡hvM¨ kw³‡K meyR kw³ ejv nq| GB kw³ cwi‡ek evÜe| wKš‘ 

evsjv‡`‡k GB kw³i e¨envi GL‡bv RbwcÖq n‡q I‡Vwb| wKQz wKQz AÂ‡j bevqb‡hvM¨ kw³ e¨eüZ n‡”Q 

Ges GwU n‡”Q †mŠikw³i e¨envi| wewfbœ GjvKvq †mŠi Pzjøxi e¨envi jÿYxq| wKš‘ avivevwnKfv‡e 

†mŠikw³ cªvwßi †ÿ‡Î cÖK…wZMZ mxgve×Zv i‡q‡Q| e¨vcK e¨env‡ii w`K †_‡K †mŠikw³i ¯’vcbv wbgv©Y 

e¨qeûj|   

cÿvšÍ‡i Abevqb‡hvM¨ kw³ cwi‡ek evÜe bq| evsjv‡`k e¨vcKfv‡e Abevqb‡hvM¨ kw³i Dci 

wbf©ikxj| evsjv‡`‡ki A_©‰bwZK Dbœqb Kvh©µg Abevqb‡hvM¨ kw³i Dci wbf©ikxj| cÖwZ eQi RvZxq 

ivR‡¯î GKwU eo eivÏ kw³ Avg`vbxi wcQ‡b e¨q nq| evsjv‡`‡k mxwgZ cwigvb Abevqb‡hvM¨ kw³i 

Drm Av‡Q| wKš‘ Pvwn`vi Zzjbvq GB †RvMvb LyeB AcÖZyj| GB kw³i Drm GK mgq †kl n‡q hv‡e| 
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mvi-ms‡ÿc: 

bevqb‡hvM¨ kw³‡K evievi e¨envi Kiv hvq| bevqb‡hvM¨ kw³ cwi‡ek evÜe Ges GB kw³‡K Mªxb kw³I ejv 

nq| Ab¨w`‡K Abevqb‡hvM¨ kw³‡K cybivq e¨envi Kiv hvq bv| cÖK…wZ‡Z Abevqb‡hvM¨ kw³i Drm mxwgZ| 

Abevqb‡hvM¨ kw³i Drcv`‡bi LiP †ewk Ges GwU A‡bK †ÿ‡Î cwi‡ek evÜe bq| 

 

cv‡VvËi g~j¨vqb : 4.3 

1.wb‡Pi †KvbwU we ỳ¨r †K› ª̀wU bevqb‡hvM¨ kw³i Drm e¨envi K‡i? 

K. cvigvYweK we ỳ¨r                     L. M¨vm we ỳ¨r   

M. evqy we ỳ¨r                               N. Zvc we ỳ¨r 

2 . wb‡Pi †Kvb kw³‡K meyR kw³ ejv hvq? 

K. Kqjv                                   L. M¨vm 

M. cvwb                                     N. †Zj 

3. GKwesk kZvwãi cwi‡ek evÜe Dcv‡q R¡vjvbx msKU †gvKv‡ejv Kiv hv‡e- 

K. †mŠi kw³i e¨vcK e¨env‡ii gva¨‡g|   L. AcÖ‡qvR‡bi kw³ e¨envi bv K‡i| 

M. †ewk K‡i LwbR m¤ú` D‡Ëvjb K‡i|   N. cvigvYweK kw³ e¨env‡i K‡i| 

 

[ 

cvV 4.4 kw³i iƒcvšÍi (Transformation of energy) 

 D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

1. kw³i msiÿYkxjZv m~Î e¨vL¨v Ki‡Z cvi‡eb| 

2. wewfbœ cÖKvi kw³i iƒcvšÍi eY©bv Ki‡Z cvi‡eb| 

3. fi kw³i m¤úK© e¨vL¨v Ki‡Z cvi‡eb| 

4. Dbœqb Kvh©µ‡g kw³i Kvh©Ki e¨envi e¨vL¨v Ki‡Z cvi‡eb | 

5. kw³i Kvh©Ki I wbivc` e¨env‡i m‡PZb nIqvi cÖ‡qvRbxqZv eY©bv Ki‡Z cvi‡eb| 

 

 

4.4.1 kw³i msiÿYkxjZv m~Î (Principle of conservation of energy) 

kw³i wbZ¨Zvi wewa Abymv‡i kw³‡K m„wó ev aŸsk Kiv hvq bv| kw³‡K GK Ae¯’v †_‡K Ab¨ 

Ae¯’vq iƒcvšÍi Kiv hvq gvÎ| c„w_exi †gvU kw³i cwigvbMZ ‡Kvb cwieZ©b nq bv| 

cÖK…Zc‡ÿ Avgiv bZzb †Kv‡bv kw³ m„wó Ki‡Z cvwi bv ev kw³ aŸsmI Ki‡Z cvwi bv|  G wek¦ m„wói 

gyn~‡Z© †h cwigvY kw³ wQj gnvwe‡k¦ AvRI †mB cwigvY kw³ i‡q‡Q| ev‡oIwb K‡gIwb|  GUvB kw³i 

Awebk¦iZv ev wbZ¨Zv ev msiÿYkxjZv|  
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4.4.2 wewfbœ cÖKvi kw³i iƒcvšÍi (Different types of energy transformation)  
gvbyl Zvi Pvwn`v Abymv‡i kw³‡K GK iƒc †_‡K Ab¨ iƒ‡c iƒcvšÍi K‡i e¨envi Ki‡Q| G gnvwe‡k¦ bvbv 

NUbv cÖevn Pj‡Q kw³i iƒcvšÍi Av‡Q e‡j| kw³ GKiƒc †_‡K GKvwaKiƒ‡c iƒcvšÍi n‡jI gnvwe‡k¦i 

†gvU kw³i †Kv‡bv cwieZ©b n‡”Q bv| GK iƒ‡ci kw³‡K iæcvšÍi K‡i Ab¨ iƒ‡ci kw³‡Z iƒcvšÍi Kiv nq 

ZLb G‡K kw³i iƒcvšÍi ejv nq| GLv‡b KwZcq kw³i iƒcvšÍi eY©bv Kiv nj|  

1.  hvwš¿K kw³i iƒcvšÍit nv‡Z nvZ Nl‡j Zvc Drcbœ nq| G‡ÿ‡Î hvwš¿K kw³ Zvc kw³‡Z iƒcvšÍi 

nq| Kj‡gi Lvwj gy‡L duy w`‡j hvwš¿K kw³ kã kw³‡Z iƒcvšÍwiZ nq| cvwb hLb f~c„ó n‡Z Dc‡i 

†Kvb cv‡Î _v‡K ZLb Zv‡Z wefe kw³ mwÂZ _v‡K| wb‡P cÖevwnZ nevi mgq wefe kw³ MwZ kw³‡Z 

iƒcvšÍwiZ nq|  

2. Zvc kw³i iƒcvšÍit  ÷xg BwÄ‡b Zv‡ci mvnv‡h¨ ÷xg Drcbœ K‡i †ijMvwo BZ¨vw` Pvjv‡bv nq| 

GLv‡b Zvc kw³ hvwš¿K kw³‡Z iƒcvšÍi nq| Zwor cÖev‡ni Kvi‡Y ev‡j¦i wdjv‡g‡›Ui ga¨ w`‡q ev‡j¦ 

Zvc kw³ Ges Av‡jvK kw³ m„wó  nq|  

3. Av‡jvK kw³i iƒcvšÍit nvwi‡K‡bi wPgwb‡Z nvZ w`‡j Mig Abyf~Z nq| GLv‡b Av‡jvK kw³ Zvc 

kw³‡Z iƒcvšÍi n‡”Q| d‡UvMÖvwdK wd‡j¥i Dci Av‡jvK m¤úvZ Ki‡j ivmvqwbK wewµqvi gva¨‡g 

Av‡jvKwPÎ ˆZwi Kiv nq| GLv‡b Av‡jvKkw³ ivmvqwbK kw³‡Z iƒcvšÍi nq|  

4. ivmvqwbK kw³i iƒcvšÍi t  Lv`¨ Ges R¡vjvwb †hgb †Zj, M¨vm, Kqjv I KvV n‡”Q ivmvqwbK kw³i 

Avavi| ivmvqwbK wewµqvi gva¨‡g Lv‡`¨i kw³ Avgv‡`i †`‡n gy³ nq Ges Ab¨ kw³‡Z iƒcvšÍwiZ 

nIqvi mgq Avgiv `iKvix KvR Ki‡Z cvwi| we ỳ¨r †Kvl ev e¨vUvwi‡Z ivmvqwbK kw³ we ỳ¨r kw³‡Z 

iƒcvšÍi nq| we ỳ¨r kw³ Avevi evwZi wdjv‡g‡›U Av‡jvK kw³ I Zvc kw³‡Z iƒcvšÍi nq|  

5. we ỳ¨r kw³i iƒcvšÍi t  ‰e ỳ¨wZK Bw¯¿, wnUvi BZ¨vw`‡Z Zwor kw³ Zvc kw³‡Z iƒcvšÍi nq| 

ˆe ỳ¨wZK ev‡j¦ we ỳ¨r kw³ Av‡jvK kw³‡Z iƒcvšÍi nq| †Uwj‡dvb I †iwWIi MÖvnK h‡š¿ we ỳ¨r kw³ 

kã kw³‡Z iƒcvšÍi nq| mÂqK †Kv‡l Zwor kw³ ivmvqwbK kw³‡Z iƒcvšÍi nq|  

6. kã kw³i iƒcvšÍi: KviLvbvi RxevYy aŸsm Kiv wKsev gqjv RvgvKvco cwi®‹vi Kivi Rb¨ k‡ãvËi 

Zi½ e¨envi Kiv nq| G †ÿ‡Î kã kw³ hvwš¿K kw³‡Z i~cvšÍwiZ nq|  

7. †PŠ¤̂K kw³i iƒcvšÍi t  GKwU †jvnvi UzK‡iv‡K ª̀æZ I evievi Pz¤̂Kb I wePz¤̂Kb Ki‡j Zvc Drcbœ 

nq| G‡ÿ‡Î †PŠ¤̂K kw³ Zvckw³‡Z iƒcvšÍi nq| 

8. wbDwK¬q kw³i iƒcvšÍi t wbDwK¬q mve‡gwi‡b wbDwK¬q kw³‡K hvwš¿K kw³‡Z iƒcvšÍi Kiv nq| 

wbDwK¬q †evgvi aŸsm jxjv wbDK¬xq kw³i iƒcvšÍi wfbœ Avi wKQzB bq| wbDwK¬q Pzjøx‡Z wbDK¬xq kw³ 

Ab¨vb¨ kw³ we‡kl K‡i Zwor kw³‡Z iƒcvšÍi n‡j AvRKvj kw³i Pvwn`v A‡bKvs‡kB c~iY K‡i 

_v‡K|  

4.4.3  fi I kw³i m¤úK© (Relation between mass and energy) 
wbDwK¬q wewµqvq mvaviYZ c`v_© Z_v fi kw³‡K iƒcvšÍi nq| Aek¨ wbDwK¬q wewµqvq †gvU f‡ii †Kej 

GKwU ÿz ª̀ fMœvsk kw³‡Z iƒcvšÍi nq| c`v_© kw³‡Z iƒcvšÍi n‡j hw` E cwigvY kw³ cvIqv hvq, Zvn‡j  

E=mc2
 ... ... ... ... ... ... ... (4.4) 



GmGmwm †cÖvMÖvg 

BDwbU 4  c„ôv # 82 

GLv‡b m n‡”Q kw³‡Z iƒcvšÍi fi Ges c n‡”Q Av‡jvi †eM hv   3 x 108 ms-1
 Gi mgvb|  

cixÿv K‡i †`Lv †M‡Q GKwU wdkb wewµqvq A_©vr GKwU wbgœ kw³i wbDUªb hw` GKwU BD‡iwbqvg 

wbDwK¬qvm‡K (U-235) AvNvZ K‡i Zvn‡j cÖvq  

200 MeV = 200 × 106 eV = 200 × 106 × 1.6 × 10 -19 J = 3.2 × 10-11J kw³ wbM©Z nq| 

†h‡nZz wdkb wewµqv GKwU k„•Lj wewµqv, gyn~‡Z©i g‡a¨ †KvwU †KvwU wewµqv msNwUZ nq Ges wecyj 

cwigvY kw³ wbM©Z nq|  

4.4.4 Dbœqb Kvh©µ‡g kw³i Kvh©Ki e¨envi ( Effective use of energy in development activities) 
Av‡MB Avgiv †R‡bwQ  mf¨Zvi Ab¨Zg wfwË n‡”Q kw³| mKj cÖKvi Dbœqb Kvh©µ‡g Ab¨Zg mnvqK 

wbqvgK n‡”Q kw³| ch©vß kw³i †hvMvb Qvov Dbœq‡bi MwZ a‡i ivLv m¤¢e bq| GwU DfqgyLx wewµqvi 

gZ| Dbœqb Kvh©µ‡gi MwZ iÿvi Rb¨ †hgb kw³i cÖ‡qvRb †Zgwb Dbœqb Kvh©µ‡gi gva¨‡g kw³i 

Drcv`b m¤¢e nq| wkÿv cÖwZôvb I M‡elYvMvi †_‡K ïiæ K‡i wPwKrmv Z_v Rxeb evuPv‡Z, wkí Drvc`b 

†_‡K ïiæ K‡i K„wl Drcv`b , bvUK, wm‡bgv I we‡bv`b wKsev ivbœv evbœvq mKj †ÿ‡Î kw³ e¨envi 

Acwinvh©| Avgv‡`i †`‡k Pvwn`v  †gvZv‡eK kw³i †hvMvb †`Iqv m¤¢e nq bv| ZvB  RvZxq AL©‰bwZK 

Kg©Kv‡Û MwZkxjZv eRvq ivLvi Rb¨ kw³i e¨env‡ii †ÿ‡Î AMÖvwaKvi wbav©iY Kiv cÖ‡qvRb G mKj 

†ÿ‡Î kw³i Kvh©Ki e¨envi wbwðZ Kiv cÖ‡qvRb| 

 

4.4.5  kw³i Kvh©Ki I wbivc` e¨env‡i m‡PZbv (Awarness creation for safe and effective use of 
energy) 

c~e©eZx© Av‡jvPbvq Avgiv †R‡bwQ Dbœqb Kg©Kv‡Û MwZkxjZv eRvq ivLvi Rb¨ kw³i  †Kvb weKí †bB| 

mKj †ÿ‡ÎB  kw³i e¨envi cÖ‡qvRb| evsjv‡`‡k cÖvK…wZK  m¤ú` LyeB mxwgZ| c„w_exi cÖvK…wZK m¤ú` 

GK mgq †kl n‡q hv‡e| Ab¨w`‡K bevqb‡hvM¨ kw³ e¨env‡i cÖPzi A_© wewb‡qv‡Mi cÖ‡qvRb nq|  kw³i 

wbivc` e¨envi LyeB Riæix| ZvB kw³i AcPq eÜ Kiv cÖ‡qvRb | bvMwiK wnmv‡e Avgv‡`i kw³i  

AcPq I A‰bwZK e¨envi †iv‡a m‡PZb nIqv cÖ‡qvRb Ges Ab¨‡`i m‡PZb Kiv cÖ‡qvRb| kw³i 

A‰bwZK e¨enviKvwi‡`i  N„Yv Kiv DwPZ Ges mvgvwRKfv‡e eqKU Kiv  cÖ‡qvRb|  wkÿv cÖwZôv‡b wkÿK 

wkÿv_x© G wel‡q m‡PZbZv m„wói Rb¨ gvbe eÜb, i¨vjx Ges †cvóvi cÖ̀ kYx©i Av‡qvRb Ki‡Z cv‡i| 

 

 

mvi-ms‡ÿc: 

kw³i wbZ¨Zvi wewa Abymv‡i kw³‡K m„wó ev aŸsk Kiv hvq bv| kw³‡K GK Ae¯’v †_‡K Ab¨ Ae¯’vq 

iƒcvšÍi Kiv hvq gvÎ| mKj cÖKvi Dbœqb Kvh©µ‡g Ab¨Zg mnvqK wbqvgK n‡”Q kw³| bvMwiK wnmv‡e 

Avgv‡`i kw³i  AcPq I A‰bwZK e¨envi †iv‡a m‡PZb nIqv cÖ‡qvRb Ges Ab¨‡`i m‡PZb Kiv 

cÖ‡qvRb| kw³i A‰bwZK e¨enviKvwi‡`i  N„Yv Kiv DwPZ Ges mvgvwRKfv‡e eqKU Kiv  cÖ‡qvRb| 
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cv‡VvËi g~j¨vqb : 4.4 

1.   10kg  f‡ii  GKwU e ‘̄y kw³‡Z iƒcvšÍwiZ n‡j kw³i cwigvY wbY©q Kiæb| 

K. 6×1015J                               L. 7×1015J    

M. 8×1015J                                N. 9×1015J  
2.  ev‡j¦i g‡a¨ Zwor cÖevwnZ n‡j †Kvb kw³ m„wó nq ? 

K. Zvc I Av‡jvK                       L. Zvc I kã  

M. Av‡jvK I †PŠ¤̂K                      N. †PŠ¤̂K I kã 

 

cvV 4.5 ÿgZv (Power) 

 D‡Ïk¨ 

 

GB cvV †k‡l Avcwb- 

 

1. ÿgZv e¨vL¨v Ki‡Z cvi‡eb| 

2. Kg©̀ ÿZv  wnmve  Ki‡Z cvi‡eb| 

 

4.5.1 ÿgZv (Power) 

ÿgZv KvR I mg‡qi g‡a¨ m¤úK© wba©viY K‡i| GKwU wbw`©ó mg‡q wK cwigvY KvR m¤úbœ nq Zv 

Øviv ÿgZvi cwigvc Kiv nq| ÿgZv P Øviv cÖKvk Kiv nq| 

ÿgZv, P = 

m¤úbœ KvR

cÖ‡qvRbxq mgq

 

ev, P = 

ej  miY

mgq

= ej  †eM 

 ÿgZv = ej  †eM 

                                ev, P = Fv... ... .... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...(4.5) 

A_©vr †Kvb h‡š¿ F cwigvY ej cÖ‡qv‡Mi d‡j hš¿wU hw` e‡ji w`‡K v †eM cÖvß nq Z‡e ej Ges †e‡Mi ¸Ydj 

n‡e H h‡š¿i ÿgZv| ÿgZvi Gm.AvB GKK IqvU| Ak¦ÿgZv (HP) bv‡g ÿgZvi Avi GKwU GKK e¨envi Kiv 

nq| 1H.P = 7346 W ÿgZvi gvÎv ML2T-3
| 

 

4.5.2 Kg©̀ ÿZv (Efficiency)  

 kw³i msiÿYkxjZvi m~Îvbymv‡i GKwU h‡š¿i Kvh©Ki kw³( output energy) h‡š¿ cÖ̀ Ë †gvU kw³i 

(input energy) mgvb n‡e| wKš‘ ev¯Í‡e †`Lv hvq †h Kvh©Ki kw³ mKj mgq †gvU kw³i †P‡q Kg 

nq| bvbv Kvi‡Y h‡š¿ kw³i AcPq N‡U Ges G Kvi‡Y h‡š¿i BbcyU I AvDUcy‡U kw³i GB ZviZ‡g¨i 
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m„wó nq| †hgb †Rbv‡iU‡ii †ÿ‡Î Nl©Y kw³i weiæ‡× KvR Ki‡Z wM‡q kw³i AcPq nq hv Zvc kw³‡Z 

iæcvšÍwiZ nq| Z‡e G †ÿ‡Î kw³i msiÿYkxjZvi m~Îvbymv‡i kw³i †gvU ¯’vbvšÍi w¯’i _v‡K| 

h‡š¿I Kvh©Ki kw³ Ges †gvU cÖ̀ Ë kw³ wnmve K‡i h‡š¿i Kg©`ÿZv cwigvc Kiv hvq| †Kvb h‡š¿i 

Kg©̀ ÿZv n‡”Q hš¿wUi Kvh©Ki kw³ I cÖ̀ Ë †gvU kw³i AbycvZ| h‡š¿i Kg©`ÿZv‡K η (BUv) Øviv cÖKvk 

Kiv nq| Kg©̀ ÿZv‡K kZKivq cÖKvk Kiv nq| †Kvb h‡š¿i Kg©̀ ÿZv 70% ej‡Z †evSvq hš¿wU‡Z 100 

GKK kw³ mieivn Ki‡j Zvi 70 GKK kw³ Kvh©Kiiƒ‡c cvIqv hvq,evKx 30 GKK kw³ AcPq nq|  

                                   Kg©`ÿZv, η =  Kvh©Ki kw³/ †gvU cÖ̀ Ë kw³ 

                                                  = Kvh©Ki ÿgZv/ †gvU cÖ̀ Ë ÿgZv 

 = 






E1-E2

E1
  ×100% ... ... .... ... ... ... ... ... ... .. (4.6) 

MvwYwZK D`vniY 4.3| 70 kg   f‡ii GK e¨vw³ cÖwZwU 30 cm  DPz 40wU  wmwo 20s -G DV‡Z cv‡i| 

Zvi ÿgZv KZ? 

mgvavb:  
Avgiv Rvwb, 

 KvR        Fs 
P =    = 
          mgq             t 
         784 N 12 m 
 =  

               20 s 
= 470.4 W 
DËi : 470.4 W 

MvwYwZK D`vniY 4.4| 10 kW ÿgZvi GKwU BwÄ‡bi Kvh©Ki ÿgZv 1.63 kW | BwÄ‡bi Kg©̀ ÿZv cwigvc 

Ki| 

mgvavb: 

Avgiv Rvwb, 

           Kg©̀ ÿZv, η =  Kvh©Ki kw³/ †gvU cÖ̀ Ë ÿgZv                 GLv‡b E1= 10 kW 
 

                        = Kvh©Ki ÿgZv/ †gvU cÖ̀ Ë ÿgZv                   E2 =1.63 kW 

                             = 






E1-E2

E1
 ×100%        η =?   

                             =  






10KW-1.163kW

10kW  × 100% 

                    = 16.3%   
 DËi : 16.3% 

GLv‡b  

e¨vw³i fi,  m = 80 kg 
ej,  F = e¨vw³i IRb = mg 
         = 80kg X9.8 ms-2 
          = 784 N  
miY,  s= 40 30 cm = 1200cm 

   = 12 m 
mgq, t = 20 s 
 ¶gZv, P= ?  
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cv‡VvËi g~j¨vqb : 4.5 

eûwbe©vPwb cÖkœ 

1.  ÿgZvi GKK n‡”Q- 

K. Ryj                                           L.IqvU 

M. wbDUb                                         N.c¨vm‡Kj 

2. Kg©̀ ÿZv n‡”Q- 

K. ÿgZv I kw³i AbycvZ                   L. KvR I ÿgZvi AbycvZ 

M. KvR I e‡ji AbycvZ                     N. Kvh©Ki kw³ I cÖ̀ Ë †gvU kw³i AbycvZ 

 

cvV 4.6 : e¨envwiK-7 : wmuwo w`‡q † ùŠ‡o D‡V wkÿv_©xi ÿgZv wbY©q 

 D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

1. wb‡Ri ÿgZv wbY©q Ki‡Z cvi‡eb| 

2. wewfbœ mg‡q wb‡Ri cÖ‡qvMK„Z ÿgZvi Zzjbv Ki‡Z cvi‡eb| 

3. Ac‡ii ÿgZvi mv‡_ wb‡Ri ÿgZvi Zzjbv Ki‡Z cvi‡eb| 

 

ZË¡:     KvR Kivi nvi‡K ÿgZv e‡j| GKRb gvbyl cÖwZ †m‡K‡Û †h cwigvb KvR  m¤úbœ K‡i Zv Øviv 

ÿgZvi cwigvc Kiv nq|  wkÿv_x© fi m , AwZµvšÍ ~̀iË¡ /D”PZv h Ges KvR m¤ú‡bœi mgq t 
n‡j ÿgZv ,  P =   m¤úbœ KvR (W)/mgq(t)  

P= mgh/t 
DcKiY: _vgvNwo, D”PZv/ ~̀iZ¡ cwigv‡ci Rb¨ wgUvi †¯‹j/wgUviMR 

Kv‡Ri aviv: 

1. Pvi †_‡K cvuP R‡bi GKwU `j ˆZwi Kiyb| 

2. Pvi †_‡K Qq Zjv D”PZvi GKwU `vjvb wbev©Pb Kiyb| 

3. wbP Zjv †_‡K m‡ev©”P Zjvi †gvU wmwoi msL¨v wbY©q Ki| 

4. wdZvi mvnv‡h¨ cÖwZwU wmwoi D”PZv cwigvc Kiyb| 

5. †gvU wmwoi msL¨v w`‡q wmwoi D”PZv ¸Y K‡i †gvU D”PZv (h) wbY©q Kiyb| 

6. I‡qU †gwk‡bi mvnv‡h¨ mevi fi (m) wbY©q Kiyb| 

7. `‡ji m`m¨MY Gevi wbP Zjv †_‡K m‡ev©”P Zjvq mgvb MwZ‡Z DV‡Z _vKyb| 

8. cÖwZwU m`‡m¨i m‡ev©”P Zjvq DV‡Z cÖ‡qvRbxq mgq (t) _vgv Nwoi mvnvh¨ cwigvc Kiyb|  

9. cwigvcK…Z mKj DcvË wb‡Pi †Uwe‡j msiÿY Kiyb| 

10. `‡ji mKj m`‡m¨i ÿgZv vbY©q Ki Ges Zzjbv Kiyb| 
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DcvË msiÿ‡Yi †Uwej 

µg `‡ji m`m¨M‡Yi bvg  m`m¨M‡Yi fi (kg) m‡ev©”P Zjvq DV‡Z 

mgq (s) 
 ÿgZv = KvR/mgq 

(W) 

     

     

     

     

     

djvdj Ges Av‡jvPbv: 

 1.  Avcbvi ÿgZv Ab¨‡`i mv‡_ Zzjbv Kiæb| 

 2.  Avcbvi `‡ji me‡P‡q †ewk Ges Kg ÿgZv Kv‡`i wPwýZ Kiæb| 

 3.  Avcbvi m`m¨‡`i ÿgZv Kg/†ewk nevi KviY e¨vL¨v Kiæb| 

  P~ovšÍ g~j¨vqb 

K. mvaviY eûwbe©vPwb cÖkœ 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1. GKwU e¯‘‡K GKwU wbw ©̀ó †e‡M Dj¤̂fv‡e Dc‡ii w`‡K wb‡¶c Kiv nj| evqy evavq we‡ePbvq bv 

Avb‡j  wb‡Pi †Kvb wee„wZwU mwVK e‡j g‡b K‡ib? 

K. m‡ev©”P we› ỳ‡Z MwZ kw³i cwigvb me‡P‡q †ewk n‡e|  

L. m¤ú~Y© MwZc‡_ e¯‘wUi †gvU kw³ w¯’i _vK‡e| 

M. m¤ú~Y© MwZc‡_ e¯‘wUi †gvU fi‡eM w¯’i _vK‡e        

N. w¯’wZ kw³ mg‡qi mv‡_ mylgfv‡e e„w× cv‡e| 

 

2.  5Kg f‡ii GKwU e¯‘‡K AwfKl©R Z¡i‡Yi (9.8ms-2
) wec‡¶ 50m D”PZvq DVv‡Z Kx cwigvb 

KvR m¤úbœ n‡e? 

K. 2440J                                     L. 2445J     
M. 2450J                                      N. 2500J 

3. Kqjv †cvov‡j kw³i iƒcvšÍi N‡V- 

K. ivmvqwbK kw³ †_‡K Zvc I Av‡jvK kw³‡Z|  

L. Av‡jvK kw³ †_‡K Zvc I ivmvqwbK kw³‡Z 

M. ivmvqwbK kw³ †_‡K kã I Zvc kw³‡Z|         

N. Zvc kw³ †_‡K Av‡jvK I we ỳ¨r kw³‡Z 

 

4. Kv‡Ri GKK †KvbwU? 

K. Ryj                                    L.wbDUb 

M.IqvU                                    N.c¨vm‡Kj 
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L. m„Rbkxj cÖkœ 

1. GKwU wjdU m‡ev©”P 1800kg   fvi enb Ki‡Z cv‡i| wjdwU Dc‡ii w`‡K 2ms-1
 w¯’i †e‡M 

MwZkxj| wjdwU m‡ev©”P 2000m  D”PZvq DV‡Z cv‡i| G‡ÿ‡Î Nl©YRwbZ evav‡K D‡cÿv Kiv n‡q‡Q| 

K. ÿgZv Kv‡K e‡j? 

L. c`v_©weÁv‡bi Kv‡Ri mv‡_ kvixie„Ëxq KvR‡K m¤úw©K©Z Kiæb| 

M. wjdUwUi m‡ev©”P MwZkw³ wbY©q Kiæb| 

N. wjdwUi MwZkw³i mv‡_ wefe kw³i Zzjbv Kiæb| 

 

2.  

                    

 Dc‡ii wPÎ ỳwU j¶ Ki Ges wb‡Pi cÖkœmg~‡ni DËi `vI| 

K. kw³i iƒcvšÍi Kv‡K e‡j| 

L. ¶gZv Kxfv‡e kw³i mv‡_ m¤ú©wKZ e¨vL¨v Ki| 

M. wØZxq wP‡Îi kw³i wnmve Ki| 

N. c`v_©weÁv‡bi  Av‡jv‡K Dfq wP‡Îi Kv‡Ri aviYv we‡kølY Ki|  

 

  DËigvjv 

cv‡VvËi g~j¨vqb 4.1:  1. L 2. K 

cv‡VvËi g~j¨vqb 4.2 :  1. L 2. L 

cv‡VvËi g~j¨vqb 4.3 :  1. M 2.M 3. K 

cv‡VvËi g~j¨vqb 4.4 :  1. N 2.K 

cv‡VvËi g~j¨vqb 4.5 : 1.L 2. N 

 

P‚ovšÍ g~j¨vqb 

mvaviY eûwbe©vPwb cÖkœ 

1. L   2. M  3. K  4. K 


