
 

 



 



 

 



 

 

 

 

 

 

 

 

 

 

 

 



dk;Z] cy vkSj ÅtkZ 

dk;Z (Work)  

nSfud thou esa dk;Z dk vFkZ ^fdlh fØ;k dk fd;k tkuk* gksrk gS] tSls & i<+uk] fy[kuk] xkM+h pykuk vkfnA ijUrq 

HkkSfrdh esa ^dk;Z* ’kCn dk fo’ks"k vFkZ gS( vr% HkkSfrdh esa ge dk;Z dks fuEufyf[kr çdkj ls ifjHkkf"kr djrs gSa & ^^dk;Z 

dh eki yxk, x, cy rFkk cy dh fn’kk esa oLrq ds foLFkkiu ds xq.kuQyd ds cjkcj gksrh gSA** 

vr%  

 

dk;Z nks lfn’k jkf’k dk xq.kuQy gS] ijarq dk;Z ,d vfn’k jkf’k gSA bldk SI ek=d U;wVu ehVj (N.m) gksrk gS] ftls 

oSKkfud tsEl çsLdkWV twy ds lEeku esa twy (Joule) dgk tkrk gS vkSj ladsr J }kjk O;ä fd;k tkrk gSA 

1 twy dk;Z ¾ 1 U;wVu cy X 1 ehVj ¼foLFkkiu cy dh fn’kk esa½ 

vc ;fn cy 𝐹  rFkk foLFkkiu 𝑆  ,d gh fn’kk esa ugha gS] cfYd nksuksa dh fn’kkvksa ds e/; θ dks.k curk gS] rks dk;Z  

 

 

bl çdkj dk;Z dk eku egÙke rHkh gksxk tc cy ,oa cy dh fn’kk esa foLFkkiu ds e/; 00 dk dks.k gks] D;ksafd 

cos 00 = 1 gksrk gSaA blh çdkj tc cy ,oa cy dh fn’kk esa foLFkkiu ds chp 900
 dk dks.k gks] rks dk;Z dk eku 

’kwU; gksxk] D;kasfd cos 900 = 0 gksrk gSA 

’kfä (Power)  

dk;Z djus dh nj dks ’kfä dgrs gSaA ;fn fdlh dÙkkZ }kjk W dk;Z t le; esa fd;k tkrk gSaA rks dÙkkZ dh ’kfä W/t 

gksxhA ’kfä dk SI ek=d okV (Watt) gS] ftls oSKkfud tsEl okV ds lEeku esa j[kk x;k gS vkSj ladsr W }kjk O;Dr 

fd;k tkrk gSA  

 

Ek’khuksa dh ’kfä dks *v’o ’kfä* (Horse Power – HP) esa Hkh O;ä fd;k tkrk gSA 

1 H.P. = 746 okV 

okV lsd.M (Ws) %& ;g ÅtkZ ;k dk;Z dk ek=d gSA 

1Ws  ¾ 1 okV X lsd.M ¾ 1 twy 

okV & ?k.Vk (Wh) %& ;g ÅtkZ ;k dk;Z dk ek=d gSA (Wh = 3600 twy) 

fdyksokV ?kaVk (kWh) %& ;g Hkh ÅtkZ ¼dk;Z½ dk ek=d gSA  

1kWh = 1000 okV ?k.Vk = 1000 okV X 1?k.Vk = 1000 X  3600 lsd.M ¾ 3.6 x 10
6
  okV lsd.M ¾  3.6 x 10

6
  twy 

W, kW, MV rFkk H.P. ’kfä ds ek=d gSA 

Ws, Wh, kWh dk;Z vFkok ÅtkZ ds ek=d gSA 

 

 

dk;Z ¾ cy X cy dh fn’kk esa foLFkkiu (Work = Force x Displacement Along the Direction)  

 

W = F x s. cos 𝜃 

 

1 okV ¾ 1 twy@lsds.M ¾ 1 U;wVu ehVj@lsd.M 

 



cy (FORCE) 

^^cy og cká dkjd (External effort) gS tks fdlh oLrq dh fojke (rest) vFkok xfr (motion) dh voLFkk esa ifjorZu 

djrk gS** nwljs ’kCnksa es ge ;g Hkh dg ldrs gSa fd & ^^cy og /kDdk (Push) ;k f[kpko (Pull) gS tks ,d fudk; }kjk 

nwljs fudk; ij vkjksfir gksrk gSA**  

cy dk S.I. ek=d U;wVu vFkok fdxzk- eh-@ls-
2
 gksrk gSA cy vkd"kZ.k (attraction) ;k çfrd"kZ.k (repulsion) fdlh Hkh 

çdkj dk gks ldrk gSA 

cy ds çdkj (Type of Force) 

 laidZ cy (Force of Contact) 

og cy tks fdlh O;fDr] tho] oLrq] ;a= (machine) ;k fudk; (system) }kjk fdlh O;fDr] tho] oLrq] ;a= ;k fudk; 

ij çR;{k laidZ }kjk vkjksfir (apply) fd;k tkrk gS] mls laidZ cy (Force of contact) dgrs gSA ,slk cy vkjksfir 

djus okyk dkjd çR;{k gksrk gSA tSls & equ"; }kjk fdlh iRFkj dks <dsyuk ;k [khapuk] gok }kjk o`{kksa dks fgykuk] 

xfreku oLrq }kjk fdlh fLFkj oLrq dks xfreku cukuk ;k xfreku cukus dk ç;kl djuk bR;kfnA blds varxZr is’kh; 

cy (muscular force) vkrs gSA 

 vlaidZ cy (Force without Contact) 

tc cy mRié djs okyk dkjd çR;{k fn[krk ugha gS cfYd dsoy eglwl fd;k tk ldrk gS rks bls vçR;{k 

v/;kjksfir cy ;k validZ cy dgrs gSA tSls & /kjrh ds pqEcdh; {ks= esa n.M pqEcd dks Lora=rkiwoZd yVdkus ij 

mldk Lor% ?kwedj mÙkj & nf{k.k fn’kk esa vkdj fLFkj gks tkuk bR;kfnA  

;g cy Hkh dbZ çdkj ds gksrs gSA ;Fkk %& 

1. xq:Rokd"kZ.k cy (Gravitational Force) 

czãk.M esa fLFkr çR;sd d.k@fi.M (particle/body) nwljs d.kksa@fi.Mksa ij vkd"kZ.k ç—fr dk ,d cy vkjksfir djrk 

gSA ftldh fn’kk fiaM ds xq:Roh; dsanz (Centre of gravity) dh rjQ gksrh gSA bls ge xq:Rokd"kZ.k cy dgrs gSA 

czãk.M es rkjksa] xzgksa o mixzgksa dk tks fudk; (System) ;k ,d fuf’pr O;oLFkk (Stable arrangement) LFkkfir gS] 

og blh dk ifj.kke gSA bl cy dk ifj.kke nksuksa fi.Mksa ¼ftuds chp vkjksfir cy Kkr djuk gks½ ds nzO;ekuksa 

(mass) ds xq.kuQy ds vuqØekuqikrh (directly proportional) o muds chp dh nwjh ds oxZ ds O;qRØekukqikrh 

(invertionly proportional) gksrk gSA bldk eku Kkr djus ds fy, U;wVu us ,d lw= fuxfer (derive) fd;k gS tks 

fuEuor~ gSA  

  

  

tgk¡ m1,m2 fi.Mksa ds nzO;eku] r fi.Mksa ds chp dh nwjh G & lkoZf=d xq:Rod"kZ.k fu;rkad (Universal Gravitational 

Constant) gS ftldk eku 6.67 x 10
-11

 U;wVu eh
2
@fdxzk-

2
 gksrk gSA 

fi.M m1 }kjk fi.M m2 dks viuh rjQ vkdf"kZr (attract) fd;k tkrk gS tcfd mlh cy ls fi.M m2 }kjk fi.M m1 

dks viuh rjQ vkdf"kZr fd;k tkrk gSA 

blh lw= ls ge ;g Hkh Kkr dj ldrs gS fd iF̀oh ij fLFkr 1 fdxzk- nzO;eku dh oLrq dks ìFoh 
𝐆 𝐦𝐞

𝐑𝐞𝟐  U;wVu cy ls 

viuh rjQ [khaprh gSA tgk¡ Me ìFoh dk nzO;eku o Re ìFoh dh vkSlr f=T;k gSA ;gk¡ ,d 
𝐆 𝐦𝐞

𝐑𝐞𝟐  fu;rkad gSS ftls 

xq:Roh; Roj.k (Gravitational Acceleration) dgrs gSA bldk eku yxHkx 9-8 eh-@lsa-
2
 gksrk gSA ìFoh dh rjQ 

Lora=rkiwoZd fxj jgh fdlh oLrq ij blh ds cjkcj ¼9-8 eh-@lsa-
2
½ Roj.k mRié gksrk gSA 

2. fo|qr pqEcdh; cy (Electro – magnetic Force) 

;g cy fuEu nks cyksa dk la;qDr çHkko gksrk gS&  

(A). pqEcdh; cy (Magnetic Force) 

(B). fLFkj oS|qr cy (Electrostatic Force) 

FG =  
G m1m2

r2
 

 

mailto:d.k@fi.M
mailto:d.kksa@fi.Mksa


(A). pqEcdh; cy (Magnetic Force)- çR;sd pqEcd ds nks /kqzo (Poles) gksrs gSA mÙkjh /kzqo (North pole) o nf{k.kh /kzqo 

(South pole)A bu nksuksa /kqzoksa ds e/; yxus okys cy dks pqEcdh; cy dgrs gS bldh x.kuk fuEu lw= ls dh tkrh 

gSA 

 

 

 

tgk¡ i1 o i2 nksuksa /kzqoksa dh Øe’k% çcyrk (intensity) gS r /kzqoksa ds chp dh nwjh o μ  /kzqoksa ds chp ds ek/;e dh 

ikjxE;rk vFkok pqEcd’khyrk (Permeability) gS  

(B). fLFkj oS|qr cy (Electrostatic Force)& nks fLFkj (at rest) fcanq vkos’kksa (Point of charges) ds e/; yxus okys cy 

dks fLFkj oS|qr cy dgrs gSA bldh x.kuk fuEu lw= ls dh tkrh gSA 

   

 

tgk¡ q1] q2 Øe’k% nks fcUnq vkos’kksa dh rhozrk] r nksuksa vkos’kksa ds chp dh nwjh o ∈  ek/;e dh fo|qr’khyrk  

(Permittivity) gSA 

fo|qr o pqEcdh; cy feydj fo|qr&pqEcdh; cy (electro–magnetic force) dh jpuk djrs gSA ;s vkd"kZ.k 

(attractive) ;k çfrd"kZ.k (repulsive) ç—fr ds gks ldrs gSA ;fn nksuksa vkos’kksa dh ç—fr leku gks rks cy çfrd"khZ 

rFkk vkos’kksa dh ç—fr foijhr gksus ij cy vkd"khZ ç—fr dk gksrk gSA 

/;krO; gS fd vkos’k ;fn fLFkj gS rks buds e/; yxus okyk cy fLFkj oS|qr cy (electro static force) rFkk ;fn 

vkos’kksa ds chp lkis{k xfr gksrh gS rks buds chp yxus okys cy dks fo|qr pqEcdh; cy (electromagnetic force) 

dgk tkrk gSA fo|qr pqEcdh; cy QksVkWu uked d.kksa ds ek/;e ls dk;Z djrs gSA 

3. ukfHkdh; cy (Nuclear Force) 

ijek.kq ds ukfHkdksa ds la;kstu (composition) ;k fo;kstu ;k {k; (decay) ds fy, ftEesnkj cyksa dks ukfHkdh; cy 

dgrs gSA la;kstu o fo;kstu ds gh vk/kkj ij bUgsa nks :iksa esa ckaVk tk ldrk gSA 

(i) çcy cy (Strong Force)& ukfHkd esa çksVkuksa o U;wVªkWuksa dks ck¡/ks j[kus ds fy, ftEesnkj cy dks *çcy* cy dgrs gSaA 

;g nks çksVkWuksa] nks U;wVªkWuksa ;k çksVkWu o U;wVªkWu ds e/; yxrk gSaA ftldk ijkl (Range) cgqr de (10
-15

 m of order) 

o çcyrk cgqr vf/kd gksrh gSA 

mnkgj.k Lo:Ik ;fn nks çksVkWu ,d QehZ (10
-15

 m) dh nwjh ij gksa rks buds chp dk;Zdkjh çcy cy tks fd vkd"kZ.k 

çof̀Ùk dk gksrk gS] nksuksa ds chp yxus okys çfrd"khZ fLFkj oS|qr cy dk nl xquk gksrk gSA ;gh dkj.k gS fd çksVkWu 

vkil esa c¡/ks jgrs gSA 

d.kksa ds chp yxus okyk çcy cy nwjh c<+usa ij cgqr rsth ls ?kVrk gSA ;fn nks çksVkWuksa ds chp dh nwjh 15 QehZ gks 

tk; rks ;g cy ux.; (negligible) gks tkrk gSA ekuk tkrk gS fd çcy cy nks DokdksZa dh ikjLifjd fØ;k }kjk 

mRié gksrs gSA ;s cy ç—fr (nature)esa lcls ’kfDr’kkyh ekus tkrs gSA 

(ii) nqcZy cy (Wead force)& jsfM;ks,sfDVo çfØ;k (Radioactivity) ds nkSjku fudyus okys 𝛽& d.kksa ;k bysDVªkWuksa dk 

mRltZu (emition) rc gksrk gS tc ukfHkd dk dksbZ U;wVªkWu o çksVkWu] bysDVªkWu o ,.VhU;wfVªuksa ds :Ik esa ifjofrZr 

gksrk gSA 

 

 

 

bysDVªkuksa o ,.VhU;wfVªuksa ds chp gksus okyh ikjLifjd vfHkfØ;k (interaction)] nqcZy cyksa ds dkj.k gh gksrh gSA bUgsa 

nqcZy ;k {kh.k cy blfy, dgk tkrk gS D;ksafd bldk eku cgqr de ¼çacy cyksa dk 1@10
13
 xq.kk½ gksrk gSA ,slk 

ekuk tkrk gS fd ;s cy W& ckslkWu uked d.k ds vknku & çnku }kjk mRié gksrs gSA bu cyksa dks {kh.k cy Hkys gh 

dgk tkrk gS] ijUrq budk ifj.kke xq:Rokd"kZ.k cy dk yxHkx 10
25
 xq.kk gksrk gSA lkFk gh budk dk;Zdkjh ijkl 

(acting range) cgqr de gksrk gS tks fd çksVkWu o U;wVªkWu ds vkdkj ¼QehZ½ ls Hkh de gksrh gSA 

FM =  
1

4πμ
.
𝑖1𝑖2

𝑟2
 

 

Fe =  
1

4π ∈
.
𝑞1𝑞2

𝑟2
 

0n1→ + 1P1 + −1β
0 + 𝑣  

¼U;wVªkWu½¼çksVkWu½¼bysDVªkWu½¼,.Vh U;wfVªuksa½ 

 



 

4- ?k"kZ.k cy (Force of Friction) 

tc fdlh oLrq dh lrg ij fdlh oLrq dks xfr djkus dk ç;kl fd;k tkrk gS ;k xfr djk;k tkrk gS rks lrg ls 

lekUrj o xfr ¼xfr u gksus ij cy½ dh fn’kk ds foijhr ,d xfr vojks/kd cy (motion opposing force) dk;Z 

djrk gS ftls ?k"kZ.k cy dgrs gSaA  

 

5- vfHkdsUæh; cy (Centripetal Force) 

fdlh oÙ̀kh; ekxZ ij ,d leku pky ls xfr djrs gq, fi.M ij ,d cy dk;Z djrk gS ftldh fn’kk lnSo dsanz dh 

vksj jgrh gSA bl cy dks vfHkdsaæh; cy dgrs gsA bl cy dh vuqifLFkfr esa o`Ùkh; xfr laHko ughaA 

n`"VO; gS fd ;g cy xfreku oLrq esa ,d Roj.k mRié djrk gS ftldk ifj.kke v
2
@r ds cjkcj gksrk gS ¼tgk¡ v 

oLrq dk osx o r òÙkkdkj ekxZ dh f=T;k gS½ o çof̀Ùk lnSo oLrq dh fn’kk cnyus dh gksrh gS o fn’kk lnSo dsanz dh 

vksj jgrh gSA  

 

 

 

tgk¡ m ¾  fi.M dk nzO;eku 

       v ¾  fi.M dk osx 

    r ¾  òÙkh; iFk dh f=T;k 

ω ¼vksesxk½ ¾  dks.kh; osx 

 

6- vidsUæh; cy (Centrifugal Force) 

tc dksbZ oLrq fdlh òÙkkdkj ekxZ ij xfr djrh gS rks oÙ̀kh; ekxZ ds dsaæ ds foijhr fn’kk esa ,d cy dk vuqHko 

gksrk gS ftls vidsanzh; cy dgrs gSA ;g ,d vkHkklh cy gS ftldh mRifÙk oLrq ds tM+Ro xq.k ds dkj.k gksrh gSA 

tSls& ;fn dksbZ O;fDr dkj ls ;k=k dj jgk gS vkSj dkj vpkud ck;ha vksj ?kwe tk;s rks O;fDr;ksa dks nk;ha vksj dh 

dh rjQ ,d >Vdk yxrk gS] tks fd vidsaæh; cy ds dkj.k gksrk gSA okf’kax e’khu ds diM+s blh fl)kar ij lkQ 

gksrs gSA 

 

7- ruko cy (Tension Force) 

tc fdlh fLFkj (fix) oLrq ls fdlh oLrq dks ck¡/k dj uhps dh rjQ yVdk;k tkrk gS vFkok fdlh fn’kk esa [khapk 

tkrk gS rks ml oLrq es ck¡/kh xbZ oLrq ds Hkkj ;k [khapus ds fy, yxk;s x;s cy dk fojks/k fd;k tkrk gS] QyLo:Ik 

foijhr fn’kk esa ,d ruko cy mRié gksrk gS tks larqyu LFkkfir djus dk ç;kl djrk gSA tSls& jLlh esa ck¡/kdj 

fdlh iRFkj dks yVdkukA bls gh ruko cy dgrs gSA 

 

cyksa dk larqyu (Balance of Force) 

;fn fdlh oLrq ij ,d ls vf/kd cy ,d lkFk dk;Z dj jgs gksa] ijarq mudk dksbZ çHkko u gks rks dgk tkrk gS fd 

cy larqyu esa gS ,slh fLFkfr esa cyksa dk ifj.kkeh cy (resultant force) ’kwU; gksrk gSA  

tSls& jLlkdlh ds [ksy esa tc nks Vhesa jLls dks cjkcj cy ls viuh&viuh vksj [khaprh gS] rks jLlh rFkk nksuksa Vhesa 

vius LFkkuksa ij fLFkj jgrs gSA bl fLFkfr esa nksuksa Vheksa }kjk jLls ij yxk;s x;s cy larqfyr gksrs gSA 

 

 

 

Fc =  
Mv2

r
= 𝐦𝐫𝛚𝟐

 

 



 

 

ÅtkZ (Energy) 

ÅtkZ ,d ,slk dkjd (Factor) gS tks dk;Z djus ds fy, vko’;d gksrk gSA vr% ^^ftl dkj.k ls fdlh oLrq esa dk;Z 

djus dh {kerk gksrh gS mls ÅtkZ dgrs gSA** 

blhfy, tc fdlh oLrq esa dk;Z djus dh {kerk gksrh gS rks dgk tkrk gS fd oLrq esa ÅtkZ gSA tSls & fxjrk gqvk 

gFkkSM+k] pyrh gqbZ canwd dh xksyh] mPp nkc ij vFkok rst cgrh gqbZ ok;q] Å¡pkbZ ij j[kk vFkok rst xfr ls cgrs 

>jus dk ty] Å"ek batu es ty ok"i] fo|qr lsy vkfn dqN ,slh oLrq,¡ gS tks dk;Z dj ldrh gSa vFkkZr~ oLrqvksa ij 

cy yxkdj mudk foLFkkiu dj ldrh gSA vr% buesa ÅtkZ gSA Li"V gS fd ÅtkZ dk ek=d (Unit) ogh gksxk tks dk;Z 

dk ek=d gS ¼D;ksafd fd;s x;s dk;Z ls gh ÅtkZ dh eki dh tkrh gS½ bl çdkj ;g Hkh ,d vfn’k (Scalar) jkf’k gSA 

 

 ÅtkZ LFkkukUrj.k ls dk;Z dh eki (Measurement of work through energy Transfer) 

ge tkurs gS fd cy yxkus esa lnk nks oLrq,¡ Hkkx ysrh gSA ,d tks cy yxk jghs gS o nwljh og ftl ij cy yx jgk 

gSA  

gkWdh dk f[kykM+h tc fLFkj ckWy dks fLVd ls fgV yxkdj vkxs Qsadrk gS rks fLVd }kjk xsan ij dk;Z fd;k tkrk gSA 

ftlls xsan dh ÅtkZ esa o`f) gks tkrh gS rFkk fgV djus okys dh ÅtkZ dk O;; gksrk gSA bl çdkj ÅtkZ fLVd ls xsan 

esa LFkkukUrfjr gks xbZA vr% Li"Vr% ge dg ldrs gS fd dk;Z gksus dh fØ;k esa ÅtkZ LFkkukUrj.k gksrk gSA 

tc ,d oLrq nwljh ij dk;Z djrh gS rks dk;Z djus okyh oLrq dh ÅtkZ dk O;; gksrk gS rFkk ftl ij dk;Z fd;k 

tkrk gS mldh ÅtkZ c<+ tkrh gS] ijarq fudk; (system) dh ÅtkZ esa dksbZ ifjorZu ugha gksrk gSA ,d oLrq dh ftruh 

ÅtkZ O;; gksrh gSA mruh gh ÅtkZ dh of̀) nwljs dh gks tkrh gSA vr% ÅtkZ LFkkukUrj.k dh eki fd;s x;s dk;Z ls dh 

tk ldrh gSA 

 LFkkukUrfjr ÅtkZ ¾ fd;k x;k dk;Z 

 ÅtkZ ds ek=d (Units of Energy) 

 C.G.S i)fr esa ÅtkZ dk ek=d vxZ gksrk gSA 

 M.K.S. o S.I. i)fr esa ÅtkZ dk ek=d twy (Joule) gksrk gS 1 twy] 1 U;wVu ehVj ;k 1 fdxzk- eh-
2
@ls-

2
 ds cjkcj 

gksrk gSA 

 okV & ?kaVk (Watt hour) & çfr lsdsaM ,d twy dk;Z gksus ij bls 1 okV dgrs gSA blh nj ls ;fn ,d ?kaVs rd dk;Z 

gks rks bls 1 okV & ?kaVk dgrs gSA 

1 okV & ?kaVk ¾ 1 twy dk dk;Z x 1 ?kaVk 

      ¾ 1 okV x (60 x 60) ls- 

      ¾ 3600 twy ¾ 3.6  x 10
3
 twy  

 fdyksokV ?kaVk (Kilowatt hour) & 1 fdyksokV ?kaVk ¾ 1 fdyksokV x 1 ?kaVk ¾ 1000 okV x 3600 ls- ¾ 3.6  x 10
6
 

twy 

 v’o’kfDr ?kaVk (Horse Power Horse – HPA) -;fn ,d ?kaVs rd dksbZ deZd ,d v’o’kfDr (746 watt) çfr lsdsaM dh 

nj ls dk;Z djs bls 1 v’o ’kfDr ?kaVk dgrs gSA 

 

 ÅtkZ ds fofHkUu :Ik (Different forms of Energy) 

 æO;eku ÅtkZ (Mass – Energy)  



çR;sd æO; (matter) esa mlds æO;eku (mass) ds dkj.k mlesa ÅtkZ lafpr jgrh gS] ftldh x.kuk vkbaLVhu ds lw= E 

= mc
2
 [tgk¡ E = inkFkZ esa fufgr ÅtkZ] m = inkFkZ dk nzO;eku o c = çdk’k dk osx gS] ds vk/kkj ij dh tk ldrh 

gSA ukfHkdh; ÅtkZ ;k ijek.kq ÅtkZ bl æO;eku ÅtkZ ls gh çkIr gksrh gSA 

 

 

 

 lw;Z ÅtkZ (Solar Energy)  

gekjs lkSje.My (Solar System) esa ÅtkZ dk lokZf/kd çR;{k ,oa fo’kky L=ksr lw;Z gSA lHkh tho/kkjh blh ij lokZf/kd 

fuHkZj djrs gSA lw;Z ds çdk’k ls gjs ikS/ks viuk Hkkstu rS;kj djrs gS fQj bu ouLifr;ksa o muds Qyksa dks [kkdj vU; 

tho ÅtkZ o thou çkIr djrs gSA 

 ukfHkdh; ÅtkZ (Neuclear Energy)  

ijek.kq dk ukfHkd Hkh ÅtkZ dk HkaMkj gS bldk fo[kaMu (fission) vFkok lay;u (fussion) dj bl ÅtkZ dks çkIr fd;k 

tk ldrk gSA blh vk/kkj ij ijek.kq ce] gkbMªkstu ce] ukbVªkstu ce vkfn cuk;s tkrs gSA ukfHkdh; ÅtkZ ls gh 

ukfHkdh; fj,DVj }kjk fo|qr ÅtkZ çkIr dh tkrh gSA 

 /ofu ÅtkZ (Sound Energy)  

;fn dksbZ oLrq daiu djrh gS rks mlds daiuksa ds dj.k /ofu O;qRikfnr (Produce) gksrh gS] ftlls ÅtkZ fufgr gksrh gSA 

;gh dkj.k gS fd rst /ofu ls dHkh&dHkh dku ds insZ QV tkrs gS vFkok rst vkokt djrh gqbZ ok;q;ku ds xqtjus ls 

dHkh&dHkh ?kjksa dh f[kM+fd;ksa ds ’kh’ks pVd (crack) tkrs gSA fdlh ds cksyus ls O;qRikfnr /ofu ls gekjs dku ds insZ 

Hkh dEiu djrs gSa ftlls ge /ofu dks lqu ldrs gSA 

 jklk;fud ÅtkZ (Chemical Energy)  

fofHké rRoksa o inkFkksZa (matters) ds jklk;fud la;ksx ;k vfHkfØ;k (Reaction) ls ÅtkZ O;qRikfnr (produce) gksrh gS] 

ftls jklk;fud ÅtkZ dgrs gS tSls & pwus dks ikuh esa Mkyus ij ikuh dk [kkSyuk] fofHké vEyksa o {kkjksa ds la;ksx ls 

lsy dk fuekZ.k dj cYc tykuk vkfnA 

 çdk’k ÅtkZ (Light Energy)  

fofHké çdk’k L=kasrks ;Fkk lw;Z] nhid] fo|qr cYc vkfn ls mRlfTZkr çdk’k (Emitted Light) tSls & QksVks bysfDVªd lsy 

esa çdk’k ÅtkZ dk gh mi;ksx gksrk gSA lkSj dqdj (Solar cooker) ls Hkh çdk’k ÅtkZ gh Hkkstu dks idkrh gSA blh 

çdkj gjs ikS/ks] çdk’k ÅtkZ }kjk gh Hkkstu fuekZ.k (food production) djrs gSA 

 fo|qr ÅtkZ (Electrical Energy)  

vkos’k ds çokg (flow of charge) ls fo|qr (electric) mRié (Produce) gksrh gS ftlesa ÅtkZ fufgr gksrh gSA tSls & 

fo|qr ds ç;ksx ls ia[kk pykuk] cYc tykuk bR;kfnA  

 Å"eh; ÅtkZ (Heat Energy)  

fofHké oLrqvksa ds tyus (burning) lkSj ÅtkZ ds fofdj.k] nks lrgksa (surfaces) ds ?k"kZ.k (Friction) vkfn ls xehZ ;k Å"ek 

(Heat) mRié gksrh gS ftls Å"eh; ÅtkZ dgrs gSA ;g fdlh oLrq ds rki dks c<+kus dk xq.k j[krk gSA tSls& gFksfy;ksa 

ds jxM+us (rubbing) ls gFksyh dk xeZ gksukA 

 ;kaf=d ÅtkZ (Mechanical Energy)  

;kaf=d fØ;k (Mechanical Energy) ls çkIr ÅtkZ ;kaf=d ÅtkZ gksrh gS tSls& ÅapkbZ ij j[kk gqvk iRFkj] fxjrk gqvk 

iRFkj] nch gqbZ fLizax vkfn esa ;kaf=d ÅtkZ gksrh gSA ;kaf=d ÅtkZ Hkh nks çdkj dh gksrh gS& (i) xfrt ÅtkZ (ii) 

fLFkfrt ÅtkZA  

(i) Xkfrt ÅtkZ (Kinetic Energy)  

;fn fdlh oLrq esa dk;Z djus dh {kerk mldh xfr ds dkj.k gS rks mls ge xfrt ÅtkZ dgrs gSA 

mnkgj.k& Å¡pkbZ ls fxjrh oLrq (falling goods), cgrk ikuh (flowing water), cgrh gok (blowing air), ?kwerk gqvk 

ifg;k (Fly - Wheel) vkfn esa xfrt ÅtkZ gksrh gS vkSj ;g rHkh rd gksrh gS tc rd xfr’khy oLrq] xfr’khy jgrh gSA 



 xfrt ÅtkZ dh eki (Measurement of kinetic Energy)  

;fn m æO;eku (mass) dh oLrq v osx (velocity) ls xfreku gS rks  

 

 

 

 

 

 

mnkgj.kkFkZ& ;fn 5 fdxzk- nzO;eku dh oLrq 2 ehVj@lsdsaM ds osx ls py jgh gS rks xfrt ÅtkZ 

 

 

 

(ii) fLFkfrt ÅtkZ (Potential Energy)  

tc fdlh oLrq esa fdlh fo’ks"k n’kk (state) ;k fLFkfr (position) ds dkj.k dk;Z djus dh {kerk gksrh gS rks mls ge 

fLFkfrt ÅtkZ dgrs gSA 

tSls&ck¡/k (Dam) esa ,d= ikuh esa lafpr ÅtkZ] ruh (Expended) ;k nch (forced) fLaçx ls lafpr ÅtkZ] ?kM+h dh pkHkh 

esa lafpr ÅtkZ] Å¡pkbZ ij j[ks iRFkj dh lafpr ÅtkZ bR;kfn fLFkfrt ÅtkZ ds mnkgj.k gSA  

 fLFkfrt ÅtkZ dh eki (Measurement of Potential Energy)  

    bl ÅtkZ dh eki ml dk;Z ls dh tkrh gS tks og oLrq viuh voLFkk fo’ks"k ls çkjfEHkd voLFkk ¼lkekU; voLFkk½ esa 

vkus esa dj ldrh gSA fLFkfrt ÅtkZ lkis{k :Ik ls gh ekih tkrh gSA oLrq dh çkjafHkd voLFkk dqN Hkh ekuh tk 

ldrh gS vkSj fLFkfrt ÅtkZ dh eki ml voLFkk ds lkis{k ekih tkrh gSA tSls & fLaçx ds ekeys esa vko’;d ugha 

fd rukojfgr fLFkfr dks gh çkjafHkd fLFkfr ekuk tk;sA laihfMr (compressed) vFkok ruh (expanded) fLFkfr dks Hkh 

çkjfEHkd voLFkk ekudj vU; voLFkk ds lkis{k fLFkfrt ÅtkZ dh eki dh tk ldrh gSA  

    fLFkfrt ÅtkZ dbZ :iksa (Forms) esa fufgr gks ldrh gS o gj :Ik esa ÅtkZ dh eki vyx & vyx rjhds ls dh tkrh 

gSA 

 fLFkfrt ÅtkZ ds fofHké Lo:Ik (Different forms of Potential Energy) 

  

(a) xq:Roh; fLFkfrt ÅtkZ (Gravitational Potential Energy )& ;fn dksbZ oLrq ìFoh ls Å¡pkbZ ij gksrh gS rks Åij 

mBkus esa i`Foh dk xq:Ùo cy (Gravitation force) vkjksfir gksrk gS] vFkkZr fdlh oLrq dks iF̀oh ls Åij mBkus esa 

i`Foh ds xq:Ùo cy ds fo:) dk;Z djuk iM+rk gSA Å¡pkbZ ij fLFkr gksus ij bl lEikfnr dk;Z ds rqY; oLrq esa 

fLFkfrt ÅtkZ lafpr gks tkrh gSA bls xq:Roh; fLFkfrt ÅtkZ dgrs gS iF̀oh ij iM+h oLrq esa xq:Ùoh; fLFkfrt 

ÅtkZ dk eku ’kwU; gksrk gSA ¼lrg ds lkis{k½ bldh eki dk;Z ds ml ifj.kke ls djrs gS tks oLrq dh orZeku 

fLFkfr ls fdlh nwljh ekud fLFkfr rd vkus esa oLrq }kjk fd;k tkrk gSA ;fn m nzO;eku dh oLrq iF̀oh ry ls h 

Å¡pkbZ ij fLFkr gS rks oLrq dh fLFkfrt ÅtkZ  

EP = xq:Ro cy (i.a fi.M dk Hkkj) ds fo:) fd;k x;k dk;Z (W = F.d. ls) = fi.M dk Hkkj x  Å¡pkbZ = (m g) x h = 

mgh 

(b) çR;kLFk fLFkfrt ÅtkZ (Elastic Potential Energy )& laihfM+r (compressed) vFkok ruh gqbZ dekuh (stretched 

spring), ruh gqbZ deku (bow) f[kaph gqbZ jcj dh iV~Vh] eqM+h gqbZ /kkrq dh NM+] laihfM+r xSl vkfn esa mudh 

çR;kLFkrk (elasticity) ds xq.k ds dkj.k ,sls cy mRié gks tkrs gS tks mUgsa lkekU; çkjafHkd voLFkk esa ykus dk 

ç;kl djrs gSA bu cyksa dks vU; oLrqvksa ij vkjksfir djds dk;Z fd;k tk ldrk gSA vr% çR;kLFk cyks ds dkj.k 

oLrqvksa es fufgr ÅtkZ dks çR;kLFk fLFkfrt ÅtkZ dgrs gSA 

(c) oS|qr fLFkfrt ÅtkZ (Electrical Potential Energy )& fo|qr {ks= (electric field) esa ;fn dksbZ vkosf’kr oLrq j[kh 

gks rks ml ij yxus okys oS|qr cyksa ds dkj.k oLrq foLFkkfir gks ldrh gSA vr% mlesa dk;Z djus dh {kerk vFkkZr~ 

ÅtkZ lafpr gks tkrh gSA oS|qr {ks= ds dkj.k mRié bl {kerk dks oLrq dh oS|qr fLFkfrt ÅtkZ dgrs gSA  

xfrt ÅtkZ ] KE =
1

2
m. v2

 

 

KE =
1

2
 x 5 x 2 x 2 = 10 twy  

 



bldh eki nks vkos’kksa ds vkd"kZ.k ;k çfrd"kZ.k ds dkj.k gksus okys dk;Z ls djrs gS] ftldk lw= (formula) fuEuor~ 

gSA  

   

tgk¡ q1,q2 nks vkosf’kr oLrqvksa ds Øe’k% vkos’k gS o d muds chp dh nwjh gSA 9x10
9
 fu;rkad gS ftls dwyke cy 

fu;rakd dgrs gSA 

(d) pqEcdh; fLFkfrt ÅtkZ (Magnetic Potential Energy)& pqEcdh; {ks= esa fLFkr fdlh xfr’khy vkos’k ;k /kkjkokgh 

pkyd ij pqEcdh; cyksa ds dkj.k tks dk;Z djus dh {kerk mRié gks tkrh gS mls pqEcdh; fLFkfrt ÅtkZ dgrs 

gSA  

 ÅtkZ ds fofHké Lo:iksa esa :ikUrj.k (Transformation of different forms of energy into other 

forms) 

fdlh oLrq dh çR;kLFk o xq:Roh; fLFkfrt ÅtkZ vkSj xfrt ÅtkZ ds ;ksx dks ml oLrq dh ;kaf=d ÅtkZ dgrs gS blh 

;kaf=d ÅtkZ ds fofHké :iksa dk nwljs :iksa esa :ikUrj.k gks ldrk gS] tSls & tc nks xfreku oLrq,¡ ,d nwljs ls 

Vdjkrh gS rks mlls /ofu ÅtkZ rFkk Å"ek ¼rkih; ÅtkZ½ nksuksa mRié gksrs gSA blh çdkj tc dksbZ oLrq cgqr xeZ gks 

tkrh gS rks mlesa ls çdk’k ÅtkZ dk mRltZu gksus yxrk gSA HkkSfrd txr esa lHkh çfØ;kvksa esa fdlh u fdlh çdkj 

ÅtkZ dk ,d ;k vf/kd Lo:iksa esa :ikUrj.k gksrk gSA ÅtkZ :ikUrj.k ds dqN mnkgj.k fuEuor~ gS ;Fkk & 

 

midj.k ÅtkZ dk Lo:Ik ifjorZu 

 fo|qr cYc oS|qr ÅtkZ ls m"ek ,oa çdk’k 

 fo|qr lsy jklk;fud ÅtkZ ls oS|qr ÅtkZ 

 eksecÙkh jklk;fud ÅtkZ ls çdk’k rFkk Å"ek 

 QksVks bysfDVªd lsy çdk'k ÅtkZ ls oS|qr ÅtkZ 

 ekbØksQksu /ofu ÅtkZ ls oS|qr ÅtkZ 

 ykmMLihdj oS|qr ÅtkZ ls /ofu ÅtkZ 

 flrkj ,oa vU; ok| ;a= ;kaf=d ÅtkZ ls /ofu ÅtkZ 

 Hkki] isVªksy ,oa Mhty dk batu Å"ek ls ;kaf=d ÅtkZ 

 

 ÅtkZ laj{k.k dk fu;e (Principle of Conservation of Energy) 

ÅtkZ dk fouk’k ugha gksrk cfYd ,d çdkj dh ÅtkZ dk nwljs çdkj dh ÅtkZ esa :ikUrj.k gksrk gSa tSls & ÅtkZ dk 

laiw.kZ ifj.kke lnSo fLFkj cuk jgrk gSA tSls & gFkkSMs+ ls dhy Bksadus ij gFkkSM+s dh ÅtkZ dk dqN va’k Å"ek esa cny 

tkrk gS rks dqN fdy dh xfrt ÅtkZ esa] dqN /ofu ÅtkZ esa dqN vU; ÅtkZ esaA 

 ÅtkZ çeq[k L=ksr (Main Sources of Energy) 

ÅtkZ dk mn~xe (Production) tgk¡ ls gksrk gSa mls ÅtkZ dk L=ksr dgrs gSA dqN egRoiw.kZ ÅtkZ ds L=ksrksa dk fooj.k  

fuEuor~ gS%& 

(i) ek¡lisf’k;k¡ (Muscles)& gekjh ekalisf’k;ksa esa ÅtkZ laxzfgr gksrh gSA bl ÅtkZ dk mi;ksx dj fofHké çdkj ds HkkSfrd 

dk;Z fd;s tkrs gSA ;g ÅtkZ  Hkkstu ls çkIr gksrh gSA ikpu o Lokaxhdj.k dh fØ;k ls Hkkstu dh jklk;fud ÅtkZ ] 

ekalisf’k;ksa esa ,d= gksrh gSA vr% ekuo dh ekalisf’k;ksa dh ÅtkZ dk L=ksr Hkkstu gh gSA 

EEP = 9 x 109 x 
q1q2

d
 



(ii) cgrh gok (Wind)& cgrh gok o vk¡/kh oLrqvksa dks mM+kdj nwj ys tkrh gS vFkkZr~ blesa ÅtkZ fufgr gksrh gSA bl 

gok ls ioupfDd;k¡ pykdj fctyh cuk;h tkrh gS ftlls fofHké dk;Z lEikfnr fd;s tkrs gSaA /;kROk gS fd iou 

pfDd;ksa }kjk ok;q dh xfrt ÅtkZ ;kaf=d ÅtkZ esa ifjofrZr gksrh gSA bl ;kaf=d ÅtkZ dks tfu= dh enn ls fo|qr 

ÅtkZ esa ifjofrZr fd;k tk ldrk gSA gok esa fufgr xfrt ÅtkZ ls gh iky okyh uko Hkh pykbZ tkrh gSA 

(iii) cgrk ty (Flowing Water)& ukoksa (boats) dks unh dh /kkjk esa NksM+ nsus ij og fcuk fdlh vU; ç;kl ds /kkjk dh 

fn’kk esa xfreku gks tkrh gSA vFkkZr~ cgrs ty esa Hkh ÅtkZ gksrh gSA igys cgrs ikuh ;k fxjrs ikuh }kjk ioupfDd;k¡ 

(water-mills) pykbZ tkrh Fkh o vkVk ihlus dk dk;Z fd;k tkrk FkkA vktdy fxjrs ty dh lgk;rk ls ty & 

fo|qr Hkh mRié dh tk jgh gSA 

(iv) vfXu rFkk bZa/ku (Fire and Fuel)& fdlh oLrq dks tykus ls Å"eh; ÅtkZ (Thermal Energy) çkIr gksrh gSA lw[kh 

ydM+h dks;yk] pkjdksy] isVªksfy;e] çk—frd xSl (CNG)] isVªksfy;e xSl (LPG) o tSo xSl (Bio-gas) vkfn dk 

ç;ksx fofHké ?kjsyw o O;kolkf;d dk;ksaZ ds fy, fd;k tkrk gS ftUgsa baZ/ku dgrs gSA 17oha ’krkCnh ds ckn ls Å"eh; 

ÅtkZ dks ;kaf=d ÅtkZ esa :ikUrfjr dj mlls dk;Z ysuk vkjaHk fd;k x;kA iRFkj ds dks;ys dks tykdj ikuh ls Hkki 

rS;kj djrs gS vkSj bl Hkki ls Hkki batuksa (Steam engine) dk xfrikyd pØ (Fly wheel) pykrs gS ftlls Vªsu 

xfreku gksrh gSA rkih; ’kfDr la;a=ksa (Thermal Power Plants) esa Hkh blh ;qfDr (Technique) ls fo|qr mRikfnr dh 

tkrh gSA 

(v) lw;Z (Sun)& vf/kdka’k ÅtkZvksa dk ewy L=ksr lw;Z gh gSA tUrqvksa (animlal) dh ekalisf’k;kas esa fufgr ÅtkZ dk L=ksr 

Hkkstu o Hkkstu dk ewy L=ksr lw;Z gS D;ksafd lkSf;Zd ÅtkZ (Solar Energy) tks fd /kjrh dks fofdj.k (Radiation) 

ek/;e ls çdk’k (light) o Å"ek (Heat) ds :Ik esa çkIr gksrh gS] ls gh çdk’k la’ys"k.k dh fØ;k }kjk ikS/ks viuk 

Hkkstu cukrs gS vkSj lHkh tarq o ekuo blh Hkkstu dks xzg.k djds ÅtkZ çkIr djrs gS o thfor jgrs gSA o viuk 

dk;Z lEikfnr djrs gSA blds vykok lkSf;Zd ÅtkZ dk ç;ksx dj vkt reke vU; dk;Z Hkh fd;s tk jgs gS ;Fkk 

lksyj lsy ls lkSj ÅtkZ dks çdk’k ÅtkZ /kwi es a [kkuk idk;k tk jgk gSA lksyj ÅtkZ ls xhtj es ikuh xeZ fd;k tk 

jgk gS bR;kfnA 

(vi) ijek.kq dk ukfHkd (Nucleus of Atom )& lHkh rRoksa ds ijek.kqvksa ds ukfHkd esa ÅtkZ HkaMkj gksrk gS tks ukfHkd dh 

ca/ku ÅtkZ (Binding Energy) ds :Ik esa gksrk gS vr% ukfHkd dks rksM+us (Fission) esa Hkkjh ek=k esa Å"eh; ÅtkZ dk 

fuxZeu (Relision) gksrk gS ftldks UkkfHkdh; Hkfê;ksa eas fu;af=r dj fo|qr cuk;k tkrk gS vkSj fofHké dk;Z laikfnr 

fd;s tkrs gSA ijek.kq ce esa Hkkjh ek=k esa fouk’kd ’kfDr (Distructing power) blh ÅtkZ L=ksr dk ifj.kke gS A lw;Z 

dh ÅtkZ dk L=ksr Hkh ukfHkdh; ÅtkZ gh gSA D;ksafd ogk¡ lnSo gkbMªkstu ds nks ijek.kqvksa ds lay;u ¼tqMusa½ ls 

ghfy;e ijek.kq ds ukfHkd dk fuekZ.k gksrk jgrk gS ftlls dqN ek=k esa æO;eku (mass) dk âkl gksrk jgrk gSA tks 

fd vkbULVhu dh æO; ÅtkZ ifjorZu leh- (E = mc
2
) ds vuqlkj ÅtkZ esa ifjofrZr gks tkrh gSA 

(vii) leqæ (Ocean)& vkt leqæ Hkh ÅtkZ dk egRoiw.kZ L=ksr cu pqdk gSA Tokj&HkkVk vkus okys LFkkuksa ij ck¡/k cukdj 

ck¡/k ds }kj ij VjckbZu LFkkfir dj Tokj&HkkVk ls fo|qr fuekZ.k fd;k tk jgk gSA blh çdkj egklkxjksa es cgus 

okyh çcy iouksa ls mRié çcy rajxksa dh xfrt ÅtkZ dk mi;ksx Hkh fo|qr mRiknu esa fd;k tk jgk gSA egklkxjksa 

ds fo’kky i`"B dk ty lw;Z }kjk rIr gks tkrk gS ijUrq xgjkbZ esa fLFkr ty dk rki de gh jgrk gSA rki es bl 

varj dk mi;ksx lkxj rkih; ÅtkZ :ikUrj.k fo|qr la;a= (Ocean Thermal Energy Conversion Plant) eas ÅtkZ çkIr 

djus ds fy, fd;k tkrk gS ijUrq ’krZ ;g gS fd lrg ds rki o xgjkbZ ij ty ds rki dk varj de ls de 20
0
 

ls- gksaA 

(viii) Ik`Foh (Earth)& HkkSfedh; (Geographical) ifjorZuksa ds dkj.k HkwiiZVh esa xgjkb;kas ij rIr {ks=ksa es fi?kyh pêkusa Åij 

/kdsy nh tkrh gS]tks dqN {ks=ksa esa ,d= gks tkrh gSA bu {ks=ksa dks rIr LFky dgrs gSA tc Hkwfexr ty bu rIr 

LFkyksa ds laidZ esa vkrk gS rks Hkki mRié gksrh gSaA dHkh&dHkh bl rIr ty dks iF̀oh ds i`"B ls ckgj fudyus ds 

fy, fudkl ekxZ fey tkrk gSA bu fudkl ekxksZa dks xslj (Gayser) vFkok Å".k L=ksr (Hot Spring) dgrs gS A 

dHkh&dHkh ;g Hkki pêkuksa ds chp Q¡l tkrh gS tgk¡ bldk nkc vR;f/kd gks tkrk gSA bues ikbi Mkydj bl Hkki 

dks ckgj fudky fy;k tkrk gSA ftlls Vjckbu dks ?kqekdj fo|qr cukbZ tkrh gSA U;wthyS.M rFkk vesfjdk esa 

Hkwrkih; ÅtkZ ij vk/kkfjr dbZ fo|qr ’kfDr la;a= dk;Z dj jgs gSA 

 

Fe =  
1

4π ∈
.
q1q2

r2  

 



 

 

 tgk¡ q1] q2 Øe’k% nks fcUnq vkos’kksa dh rhozrk] r nksuksa vkos’kksa ds chp dh nwjh o ∈  ek/;e dh fo|qr’khyrk  

(Permittivity) gSA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


