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xfr (Motion) 

 fdlh oLrq] d.k vFkok fi.M dh fLFkfr esa le; ds lkFk ifjorZu gksuk xfr dgykrk gS A 

 dksbZ ,d oLrq ,d O;fDr ds fy, fLFkj voLFkk esa rFkk nwljs O;fDr ds fy, xfr dh voLFkk 

esa gks ldrh gSA 

 xfr dh voLFkk dk ekiu lnSo ewy fcanw ls fd;k tkrk gS A 
 

xfr ds izdkj  

 ljy js[kh; xfr  

mnkgj.k & okguks dk jksM+ ij pyuk 

 o`Ùkkdkj@orqZy xfr 

mnkgj.k & o`Ùk] blesa oLrq ,d fuf’pr o`Ùkkdkj iFk esa xfr djrh gS A  

 nksyuh xfr  

mnkgj.k & is.Mqye 

foLFkkiu  

 izkjafHkd fcanq ls vafre fcanq dh @ ds e/; ljy js[kh; nwjh  

 foLFkkiu /kukREd] _.kkRed rFkk ‘kwU; gks ldrk gS A 

 bl vkd`fr ds vuqlkj r; dh xbZ nwjh 7 cm gS ijUrq foLFkkiu 5 cm 

gS A 

pky ,oa osx 

dksbZ oLrq ,dkad le; es ftruh nwjh r; djrh gSa] og mldh pky gS vkSj dksbZ oLrq ,dkad le; 

esa fdlh fuf’pr fn’kk esa ftruh nwjh r; djrh gSa ;k foLFkkfir gksrh gSa] mls ml oLrq dk osx dgrs 

gSa A vr 

   pky  =
दरूी
समय  rFkk osx =

 विस्थापन 

 समयाांतराल 
 

SI i}fr esa nksuks dk ek=d ehVj@lsd.M gksrk gSa A 

pky ,oa osx esa varj  

pky osx 

;g vfn’k jkf’k gS  ;g lfn’k jkf’k gS 

fdlh Hkh oLrq dh pky lnZo /kukRed gksrh gS A fdlh oLrq dk osx /kukRed] _.kkRed rFkk ‘kwU; 

gks ldrk gS A 
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भौतिक तिज्ञान     

 

A 

B C 

4 cm 5 cm 

3 cm 
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Roj.k 

;fn fdlh oLrq ds osx esa le; ds lkFk ifjorZu gks] rks blds osx&ifjorZu dh nj dks bldk Roj.k 

(Acceleration) dgk tkrk gSa rFkk oLrq dh xfr dks Rofjr xfr dgk tkrk gSa A 

        Roj.k =
िेग पररिततन
समयाांतराल 

 

Roj.k ,dleku ;k vleku gks ldrs gSa A ;g ,d lfn’k jkf’k gSa A bldk ek=d ehVj@lsd.M2 gksrk 

gSa vFkkZr~ ;fn le; ds fdlh fcUnq ij oLrq dk Roj.k leku gks] rks og ,dleku Roj.k dks O;Dr 

djrk gSa] ysfdu ,slk ugha gSa] rks Roj.k vleku gks ldrk gSa A 

,d leku xfr ls xfr’khy oLrq ds fy, Ror.k dk eku ‘kwU; gksrk gSa A _.kkRed Roj.k] eUnu 

(Retardation) dgykrk gSa A 

,d leku Roj.k xfr 

 ,d leku Roj.k xfr ls vkxs c< jgh oLrq ds ckjs esa O;k[;k fuEu lehdj.kksa ds ek/;e ls dh 

tkrh gS A 

v = u + at 

S = ut + ½ at2 

v2 = u2 + 2aS  

tgk¡  u = izkjfEHkd osx  

  v = vafre osx 
  S = t le; esa r; dh xbZ nwjh 
  a = Roj.k  

 ,d leku xfr dk rkRi;Z gS fd oLrq leku le; varjky esa leku nwjh r; djrh gS A  

 

iz{ksI; xfr 

tc fdlh fi.M dks ,d izkjfEHkd osx iz{ksi.k osx ls] m/okZ/kj fn’kk ls fHkUu fn’kk es Qsadk tkrk 
gS] rks og xq:Roh; Roj.k ds vUrxZr m/okZ/kj ry es odz iFk ij xfr djrk gS] ftls iz{ksI; xfr 

(Projectile Motion) dgrs gS( tSls& rksi ls NwVs xksys dh xfr] bZ/ku lekIr gksus ij jkWdsV dh 
xfr rFkk gokbZ tgkt ls fxjk, x, ce dh xfr vkfn A 
 

Note: 

 iz{ksI; dks vf/kdre nwjh rd Qsadus ds fy, mls {kSfrt ls 

45 fMxzh dks.k ij Åij dh vksj izsf{kir djuk pkfg,A 

 iz{skI; d.k ds mPpre fiaM ij osx ,oa Roj.k ds chp 90° 
dk dks.k curk gSA 

 ;fn ,d iz{ksid dk {kSfrt ijkl mldh vf/kdre ÅapkbZ 

dk pkj xquk gSa rks iz{ksi.k dks.k dk eku gksxk& 45° 
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Ikz{ksI; iFk 

mlds vuqlkj] m/okZ/kj fn’kk ls fHkUu fn’kk es Qsdk x;k fi.M ,d odz iFk ij xfr djrk gS] ftls 

iz{ksi.k iFk (Projectile Path) dgrs gSa A iz{ksI; dk iFk ijoy;kdkj gksrk gSa A iz{ksI; dk iFk 
rHkh ijoy;kdkj gksrk gS] tc rd fd bldk osx cgqr vf/kd u gks A 
 

iz{ksI; xfr ls lEcfU/kr mnkgj.k 

 ,d xsan dks Nr ls uhps fxjk,Wa rFkk Bhd mlh le; nwljh xsan dks {kSfrt fn’kk es Qsds] rks nksuks 

xsnsa i`Foh ij vyx&vyx LFkkuks ij ijUrq ,d lkFk igqWapsaxh A 

 isM+ ij cSBs cUnj ds Bhd lkeus dh vksj ,d f’kdkjh fu’kkuk yxkdj xksyh NksM+rk gS mlh le; 

cUnj isM ls uhps dwn tk, rks xksyh cUnj dks gh yxrh gSA ;fn cUnj isM+ ij gh cSBk jgs rks 

xksyh; xq:Ro ds dkj.k dqN uhph gksus ds dkj.k cUnj dks ugha yxrh gSa A 

 ;fn fdlh rksi ls 5 fdxzk rFkk 10 fdxzk ds nks xksys leku osx ls ,d gh fn’kk esa Qsads tkrs 

gSa] rks nksuks i`Foh ij ,d lkFk igqpsxs] D;ksfd xksyks ds mMku dk le; mM~M;u dky muds 
nzO;eku ij fuHkZj ughsa djrk gSa A 

 

U;wVu dh xfr ds fu;e 

1. xfr dk igyk fu;e 

 dksbZ oLrq ;fn vkjke dh voLFkk esa gS rks og mlh voLFkk esa jgrh gS vkSj ;fn og xfr dh 

voLFkk esa gS A rks og xfr’khy gh jgrh gS tc rd dksbZ cká cy ml ij vkjksfir ugha fd;k 

tkrk gS vFkkZr~ izR;sd oLrq viuh izkFkfed fLFkfr esa gh jguk pkgrh gS A 

 oLrq }kjk viuh voLFkk esa ifjorZu ds fojks/k ds xq.k dks tM+Ro dgrs gS A 

 blfy, bl fu;e dks tM+Ro dk fu;e Hkh dgrs gS A 
 

tM+Ro 2 izdkj dk gksrk gS & 

(1) vkjke dh voLFkk dk tM+Ro 

mnkgj.k & xkM+h ds vpkud pyus ij mlesa cSBk O;fDr ihNs dh vksj /kDdk eglwl djrk gS A isM 

dks fgykus ij Qyks dk uhps fxjuk bR;kfn A  
 

(2) xfr dh voLFkk dk tM+Ro 

mnkgj.k & yEch dwn esa f[kykM+h dwnus ls igys dqN le; rd nkSMrk gS A  

      pyrh gqbZ xkM+h esa vpkud czsd yxus ij ;k=h vkxs dh vksj /kDdk eglwl djrk gS A  

 bls ^xSfyfy;ks dk fu;e* Hkh dgrs gS A 

 xfr ds igys fu;e ls cy dks ifjHkkf”kr fd;k tkrk gS A 

 

2. xfr dk f}rh; fu;e 

 fdlh oLrq ds laosx ds ifjorZu dh nj ml ij vkjksfir cy ds lekuqikrh gksrh gS A 

 laosx dh fn’kk oLrq ij vkjksfir cy dh fn’kk ds leku gh gksrh gS A 

 bls vkosx laosx dk fu;e Hkh dgrs gS A 

 ;g fu;e gesa cy dk lw= iznku djrk gS A 

3



 

 

laosx & fdlh oLrq ds nzO;eku vkSj mlds osx dk xq.kuQy laosx dgykrk gS A 

;g ,d lfn’k jkf’k gS ftls p}kjk n’kkZ;k tkrk gS A  

p mν  

xfr ds nwljs fu;e ds mnkgj.k  

 dSp yidrs le; f[kykM+h }kjk gkFkks dks ihNs dh vksj ys tkuk A 

 f[kykM+h ;fn jsrhyh vkSj ikuh dh lrg ij fxjrk gS rks mls de pksV yxrh gS ijUrq l[r 

ij fxjus ls vf/kd pksV yxrh gS A 

 

3- xfr dk r`rh; fu;e 
;g fu;e 2 oLrqvks ij ,d lkFk yxus okys ikjLifjd cy fØ;k o izfrfØ;k ij fuHkZj gS tks 
fHkUu&fHkUu oLrqvks ij dk;Z djrs gS A  

mnkgj.k  

 jkWdsV iz{ksi.k  

 xksyh@canwd % canwd ls xksyh pyus ij ihNs dh rjQ >Vdk yxuk A   

 rSjkd }kjk gkFkksa o iSjks dks ikuh dks ihNs NksMrs gq, vkxs c<uk A 
 

cy 

 cy og HkkSfrd jkf’k gS tks oLrq dh xfr ;k vkjke dh voLFkk esa ifjorZu ykrk gS ;k ifjorZu 

ykus dk iz;kl djrk gS A 

 ;g ,d lfn’k jkf’k gS ftldk eku oLrq ds nzO;eku vkSj Roj.k ds xq.kuQy ds cjkcj gksrk gS A 

 fdlh OkLrq ij yx jgs cy ds ckjs esa iw.kZ tkudkjh ds fy, fuEu ‘krsZa vko’;d gS A 

o cy dk ifjek.k  

o cy ds dk;Z djus dh fn’kk  

o og fcanq ftl ij cy dk;Z dj jgk gS A  

cy ds ek=d  

 S. I. ek=d = U;wVu  

 C.G.S. ek=d = MkbZu 

 F.P.S. ek=d = ikm.My 
 

izd`fr esa pkj ewy cy ik, tkrs gS & 

1. xq:Rokd”kZ.k cy   

 czãk.M esa dksbZ 2 oLrqvks ds e/; muds nzO;eku ds dkj.k mRiUu cy A  

 ;g cy oLrqvks ds e/; dh nwjh ij fuHkZj djrk gS A 

 ;g izd`fr esa ik, tkus okys lcls detksj cyksa esa ls gS A 

 

m1 m2 
d 
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1 2
2

m m
F

d
   1 2

2

Gm m
F =

d
  

tgk¡   G = xq:Rokd”kZ.k fu;rkad  

= 6.67 × 10– 11 Nm2 kg–2 

 bl cy ds ek/;e ls fofHkUu ?kVukvksa dh O;k[;k dh tkrh gS A 

(1) gesa i`Foh ls ck¡/ks j[kus okyk cy   

(2) pUnzek dk i`Foh ds pkjks vksj pDdj yxkuk  

(3) i`Foh dk lw;Z ds pkjks vksj pDdj yxkuk 
  

2. nqcZy ukfHkdh; cy  

 jsfM;ks lfØ; inkFkksZ ls fudyus okys ,  d.kks ds e/; yxus okyk cy A   
 

3. fo|qr pqEcdh; cy  

 ;g cy nks vkos’kks ds e/; yxrk gS A 

 leku vkos’k ,d&nwljs dks fodf”kZr rFkk vleku vkos’k ,d nwljs dks vkdf”kZr djrs gS A 

 bls ^dwyke dk fu;e* dgrs gS A 

 ;g cy xq:Rokd”kZ.k rFkk nqcZy ukfHkdh; cy ls vf/kd gksrk gS A (1036)  
 

4. izcy ukfHkdh; cy  

 ;g cy izksVkWu&izksVkWu rFkk izksVkWu&U;wVªkWu ds e/; yxrk gS A 

 bl cy ds dkj.k gh ukfHkd dHkh VwVrk ugha gS A 

 ;g izd̀fr esa ik;k tkus okyk lcls ‘kfDr’kkyh cy gS A 
 

vfHkdsUnz cy 

tc dksbZ fi.M (oLrq) fdlh fuf’pr fcUnq ds ifjr o`rh; iFk ij vpj osx ls xfr djrk gS rc 
o`rh; xfr (Circular Motion) djrh izR;sd oLrq ij ,d cy dsUnz dh vksj yxrk gSa ftls vfHkdsUnz 
cy (Centripetal Force) dgrs gSa A 

 bl cy dk eku F = mv2/r gksrk gS A 

 vf/kdrj lMds ckgj dh rjQ ls Å¡ph mBh gqbZ jgrh gS tks blh cy ds fl)kUr ij vk/kkfjr gS A 
 

vfHkdsnzh cy ds mnkgj.k 

 bysDVªku dk ukfHkd ds pkjks vksj pDdj yxkuk A  

 i`Foh dk lw;Z ds pkjks vksj pDdj yxkuk  

 o`rh; i{k esa xfreku oLrq ij vfHkdsanzh cy yxrk gS A 

 

vidsUnzh; cy (Centrifugal Force) 

 tc oLrq ,d òÙkkdkj ekxZ esa xfr djrh gS rks ml ij ckgj dh rjQ cy yxrk gS ftls vidsUnzh; 

cy dgrs gS A ;g ,d vkHkklh Nn~e cy gksrk gSa 
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 ;g ,d vkHkklh cy (Pseudo force) gS A 
mnkgj.k   

o Washing Machine esa diMks dk lkQ gksuk A 

o nw/k ls Øhe vyx djus dh e’khu blh fl)kUr ij vk/kkfjr gS A 
 

llatd cy (Cohesive Force)   

 ,d gh inkFkZ ds fofHkUu v.kqvks ds e/; yxus okyk cy llatd cy dgykrk gS A 

 i`”B ruko blh cy ij vk/kkfjr gksrk gS A  

 

vklatd cy (Adhesive Force)   

 fofHkUu inkFkksZ ds v.kqvks ds e/; yxus okyk cy vklatd cy dgykrk gS A 

 

?k”kZ.k cy  

 og cy tks oLrqvks ds e/; ijLij xfr dk fojks/k djrk gS A 

 ?k”kZ.k cy lnSo xfr dh fn’kk ds foijhr fn’kk esa yxrk gS A 

 ;g cy oLrq dh izd`fr ij fuHkZj djrk gS A fpduh lrg ij oLrqvks esa ?k”kZ.k cy de rFkk 

[kqjnjh lrg dh oLrqvks ij vf/kd gksrk gS A  
 

?k”kZ.k ls ykHk o gkfu;k¡ 

YkkHk 

 ?k”kZ.k dh vuqifLFkfr esa iSny pyuk Hkh lEHko ugha gSA  

 f?kjfu;ksa (Pulleys), iV~Vksa (Belts), Dypksa (Clutches) rFkk czsdks (Brakes), ds lapkyu ds fy, 
?k”kZ.k dk fo?keku gksuk ijeko’;d gSA A 

 ?k”kZ.k ds dkj.k gh dhy o isap (Nails and Screws) mu vkoju es ftuesa mudks dlk tkrk gS] 
fLFkj jg ikrs gSa A 

 ;fn ?k”kZ.k u gks rks ,d nhokj o Q’kZ ds chp ,d lh<h Hkh frjNh ugha [kMh dh tk ldrh A 

 ?k”kZ.k dh vuqifLFkfr esa iUuksa ij isu dh lgk;rk ls fy[kuk Hkh lEHko ughs gks ldrk A 

 

gkfu;k¡ 
 ?k”kZ.k }kjk nks oLrqqvksa ds e/; lkis{k xfr dk fojks/k gksrk gSa] ftl dkj.k vfrfjDr mtkZ O;; 

gksrh gS A 

 ?k”kZ.k ds dkj.k e’khuksa dh n{krk de gksrh gS] D;ksfd ?k”kZ.k ds fo:} dk;Z djus esa mtkZ dk 

O;; gksrk gSa A 

 ?kw.kZu djus okyh e’khuksa ds iqtsZ ?k”kZ.k ds dkj.k f?kl tkrs gS rFkk vf/kd /ofu mRiUu djrs      

gS A 
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vkosx  

fdlh oLrq ij vkjksfir cy vkSj mlds le; varjky ds xq.kuQy dks vkosx dgrs gS A  
 vkosx ,d lfn’k jkf’k gS ftldk ek=d U;wVu&lsd.M ;k fdxzk&eh@lsd.M gksrk gS  

 vkosx vkSj laosx nksuks dk ek=d leku gksrk gS A  

 mnkgj.k & phuh feV~Vh ds crZuksa dks dkxt ;k ?kkl&Qwl esa VqdMksa esa iSd djrs gS] ftlls fxjus dh 

fLFkfr esa ?kkl Qwl ds dkj.k vkosx] phuh feV~Vh ds crZuksa rd igq¡pus esa vf/kd le; yxrk gS A 

 jsyxkMh ds fMCCkksa dh ‘kafVx ds nkSjku xaHkhj >Vdks ls cpus ds fy, Buffers ¼izfrjks/kksa½ dk 

iz;ksx fd;k tkrk gS] ftlls >Vdks ds nkSjku <ky dks <kc de gks tkrk gS A 

 cy  laosx esa ifjorZu dh nj 

d(mv)
F =

dt
   F = ma  

o`Ùkh; xfr (Circular Motion) 

;fn dksbZ oLrq o`Ùkh; iFk ij ,dleku pky ls pyrh gS rks mldh xfr ,d leku o`Ùkh; xfr 

dgykrh gS A ,slh o`Ùkh; xfr Hkh Rofjr gksrh gS rFkk Roj.k dh fn’kk lnSo o`Ùk ds dsUnz dh vksj gksrh 

gS A o`Ùkh; xfr laca/kh dqN in fuEu izdkj gSa & 

1. vkorZdky (Time Period):- o`Ùkh; xfr esa] dksbZ d.k o`Ùkh; iFk ij ,d pDdj iwjk djus esa 

ftruk le; ysrk gS] og ml d.k dk vkorZdky dgykrk gS A bls T ls iznf’kZr djrs gS rFkk 

bldk ek=d lsd.M gksrk gS A 

2. vko`fÙk (Frequency):-  òÙkh; xfr esa dksbZ d.k òÙkh; iFk ij 1 lsd.M esa ftrus pDdj yxkrk gS] 

og d.k dh vko`fÙk dgykrh gS A bls  ls iznf’kZr djrs gS] bldk ek=d gV~Zt gS A 

3. dks.kh; foLFkkiu (Angular Displacement):- oLrq ds o`Ùkkdkj iFk ds dsUnz o oLrq dks feykus 

okyh js[kk }kjk dsUnz ij cuk, x, dks.k dks dks.kh; foLFkkiu dgrs gS A dks.kh; foLFkkiu dk 

ek=d jsfM;u gS o bls  ls iznf’kZr djrs gS A 

vr% dks.kh; foLFkkiu = pki @ f=T;k 
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4. dks.kh; osx (Angular Velocity) :- o`Ùkh; xfr djrs gq, d.k ds dks.kh; foLFkkiu ds le; ds 

lkFk ifjorZu dh nj dks d.k dk dks.kh; osx dgrs gS A bls  ls iznf’kZr djrs gS] bldk ek=d 

jsfM;u ls gS A 

vFkkZr~    

Δ

Δ


  

dks.kh; foLFkkiu

le;kUrjky t
 

5. dks.kh; Roj.k (Angular Acceleration) :- dks.kh; osx ifjorZu dh nj dks dks.kh; Roj.k dgrs 

gS A bls () ls iznf’kZr djrs gS A bldk ek=d jsfM;u@ls2 gksrk gS A 

vr% dks.kh; Roj.k = /t 

6. vfHkdsUnzh; Roj.k (Centripetal Acceleration) :- tc dksbZ oLrq ,dleku o`Ùkh; xfr djrh gS] 

rks mldh pky rks fu;r jgrh gS] ijUrq mldh fn’kk yxkrkj cnyrh jgrh gS vFkkZr~ oLrq dk osx 

cnyrk jgrk gS vFkkZr~ ,dleku o`Ùkh; xfr esa Roj.k gksrk gS] bl Roj.k dks gh vfHkdsUnzh; Roj.k 

dgrs gS A 

vfHkdsUnzh; Roj.k = 
2

a =
r

 ;k  a = r2   

;gk¡ r = o`Ùkh; iFk dh f=T;k]  

    = oLrq dk js[kh; osx rFkk  

    = oLrq dk dks.kh; osx 
 

laosx laj{k.k dk fl)kar (Law of Conservation of Momentum) 

U;wVu dh xfr ds f}rh; vkSj r`rh; nksuksa fu;eksa ds lfEefyr izHkkoksa ls laosx laj{k.k ds fu;e dh 

izkfIr gksrh gS A blds vuqlkj] ^^;fn d.kksa ds fdlh lewg ;k fudk; ij cká cy u yx jgk gks 

rks] ml fudk; dk dqy laosx fu;r jgrk gS A** 

laosx laj{k.k ds fu;e ds mnkgj.k 

 jkWdsV iz.kksnu %& jkWdsV dk mMuk fØ;k&izfrfØ;k ,oa laosx laj{k.k ds fl)kUrksa ij vk/kkfjr gS A 

jkWdsV dk bZa/ku tc tyrk gS rks rhoz xfr ls xSlh; fudkl gksrk gS] tks izfrfØ;k Lo:i jkWdsV 

dks Åij /kdsyrk gS A 

 jkWdsV bZa/ku dk fu;r osx ls ngu gksus ij laosx ifjorZu dh nj Hkh fu;r jgrh gS] ij tSls&tSls 

jkWdsV mMrk gS mlesa bZa/ku dk ngu gksus ls jkWdsV dk nzO;eku de gks tkrk gS] ftlds dkj.k 

laosx laj{k.k ds fu;ekuqlkj jkWdsV ds osx o Roj.k esa o`f) gksrh gS A 

 laosx laj{k.k ds dkj.k gh tc dksbZ O;fDr uko ls dwnrk gS rks uko ihNs f[kldrh gS A 
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xq:Rokd”kZ.k 
 

U;wVu dk xq:Rokd”kZ.k dk fu;e  

bl fu;e ds vuqlkj] fdUgha nks fi.Mksa ds e/; dk;Z djus okyk cy muds nzO;ekuksa ds xq.kuQy ds 

vuqdzekuqikrh rFkk muds chp dh nwjh ds oxZ ds O;qRdzekuqikrh gksrk gS A vFkkZr~ 
 

cy] 𝑭 =
𝒎𝟏 𝒎𝟐

𝒓𝟐  ;k 𝑭 = 𝑮
𝒎𝟏 𝒎𝟐

𝒓𝟐  

tgkWa m1 rFkk m2 fi.Mksa ds nzO;eku] r fi.Mksa ds chp dh nwjh rFkk G ,d lkoZf=d xq:Rokd”kZ.k 

fu;rkad (Universal Gravitational Constant) gSa] ftldk S.I. eku 6-6710&11
 U;wVu&eh2@fdxzk2 

gksrk gSa A 

xq:Ro 

i`Foh ,oa vU; fdlh fi.M ds chp yxus okys cy dks xq:Ro cy rFkk bl ?kVuk dks xq:Rokd”kZ.k 

(Gravity) dgrs gSa vFkkZr~ xq:Ro og vkd”kZ.k cy gSa ftlls i`Foh fdlh oLrq dks vius dsUnz dh 
vksj [khprh gS A 

xq:Roh; Roj.k 

xq:Ro cy ds dkj.k fdlh fi.M es mRiUu Roj.k xq:Roh; Roj.k (Acceleration due to Gravity) 
dgykrk gSa A bls g ls iznf’kZr djrs gSa A bldk ek=d eh@ls2 ;k U;wVu@fdxzk gksrk gSa A 

 

i`Foh dh lrg ij xq:Roh; Roj.k]  

tgkWa]  G    = xq:Rokd”kZ.k fu;rkad 
 Me = i`Foh dk nzO;eku 
 Re  = i`Foh dh f=T;k 
 

vr Li”V gS fd g dk eku fi.M ;k oLrq ds nzO;eku ij fuHkZj ugha djrk gS A 

 i`Foh ry ls uhps tkus ij g dk eku ?kVrk gS A /kzzqoksa ij g dk eku vf/kdre rFkk fo”kqor~ js[kk 
ij U;wure gksrk gS A 

 i`Foh ds dsUnz ij g dk eku ‘kwU; gksrk gS A vr fdlh oLrq dk Hkkj i`Foh ds dsUnz ij ‘kwU; 
gksrk gS] ysfdu nzO;eku fu;r jgrk gSa A 

 ;fn leku nzO;eku dh nks oLrqvksa dks eqDr :Ik ls mij ls fxjk;k tk,] rks muesa mRiUu Roj.k 

leku gksxk A 

 G dk izekf.kd eku 450
 v{kka’k (Latitude) rFkk leqnz ry ij 9-8 eh@ls2 gksrk gSa A ;fn 

i`Foh vius v{k ds pkjks vksj ?kweuk cUn dj ns] rks /kzqoksa ds vfrfjDr izR;sd LFkku ij g ds 
eku esa o`f} gks tk,xh A ;g fo”kqor~ js[kk ij lokZf/kd rFkk /kzqoksa ij lcls de gksxh A 
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Note :-  

 Hkwe/; js[kk ij g dk eku & U;wure  

 /kqzoks ij g dk eku & vf/kdre  

 Hkwe/; js[kk ls /kqzoks dh vksj tkus ij xq:Roh; Roj.k dk eku c<rk tkrk gS D;ksafd Hkwe/; js[kk 

ij i`Foh dh f=T;k /kqzoks dh f=T;k ls yxHkx 21 fdyksehVj vf/kd gS A tSls&tSls ge /kqzoks dh 

dh vksj tkus gS oSls&oSls Re dk eku de gksrk tkrk gS vkSj xq:Roh; Roj.k dk eku c<rk tkrk 

gS A 

 i`Foh vius v{k Ikj ?kweuk can dj ns (w = 0) rks /kqzoks ds vfrfjDr izR;sd LFkku ij g ds eku 
esa o`f) gksxh A ;fn o`f) fo”kqor js[kk ij lokZf/kd rFkk /kqzoks dh vksj tkus ij de gksrh tk,xh A  

 i`Foh vius v{k ds ifjr% rsth ls ?kweus yx tk, rks i`Foh ds dks.kh; osx c<us ds dkj.k g dk 
eku ?kV tk,xk A 

 

nzO;eku o Hkkj  

 fdlh oLrq dk nzO;eku mlds tM+Ro dk eki gksrk gS] fdlh oLrq dk tM+Ro mruk gh gksxk] ftruk 

mldk nzO;eku A 

 ftl cy }kjk i`Foh fdlh oLrq dks vius dsUnz dh vksj [khaprh gS] ml cy dks ml oLrq dks 

Hkkj dgrs gS A Hkkj dk SI ek=d = U;wVu A W = Mg W = Hkkj] M = nzO;eku] g = xq:Roh; 
Roj.k  

 oLrq dk nzO;eku fLFkj jgrk gS vFkkZr~ oLrq pkgs i`Foh ij gks ;k panzek ij ;k cká varfj{k esa A 

vFkkZr~ oLrq dk nzO;eku ,d LFkku ls nwljs LFkku ij ys tkus ij ugha cnyrk gS A 

 oLrq dk Hkkj mlds nzO;eku rFkk xq:Roh; Roj.k ij fuHkZj djrk gS vkSj fdlh Hkh jkf’k ij    

ugha A  

Hkkjghurk  

 Hkkjghurk dh fLFkfr esa] oLrq dk izHkkoh Hkkj ‘kwU; gksrk gS A 

 ;fn uhps mrjrs le; fy¶V dh Mksjh VwV tk,] rc fy¶V esaa j[ks O;fDr;ks dks vFkok d`f=e mixzg 

ds Hkhrj cSBs varfj{k ;k=h dks Hkkjghurk dk vuqHko gksrk gS A 

iyk;u osx  

og U;wure osx] ftlls fdlh fi.M dks Åij dh vksj Qsadk tk; vkSj og ìFoh ds xq:Roh; {ks= dks ikj 

dj tk; rFkk okil ìFoh ij ykSVdj u vk;s] iyk;u osx dgykrk gS A bldk eku ìFoh ij 11-2 

fdeh@lSds.M gSa A 

xzgksa] mixzgksa esa ok;qe.My dh mifLFkfr] fdlh xzg ;k mixzg ij ok;qe.My dk gksuk ;k u gksuk] ogkWa 

ij iyk;u osx ds eku ij fuHkZj djrk gS A ;fn iyk;u osx dk eku cgqr vf/kd gS rks cgqr l?ku 

ok;qe.My gksxk vkSj ;fn iyk;u osx de gS rks ok;qe.My fojy gksxk A  
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dk;Z 

 fdlh oLrq ij vkjksfir cy ,oa mlds dkj.k gq, foLFkkiu dks dk;Z dgrs gS A 

 dk;Z ,d vfn’k jkf’k gS A  

W = F.s (F = cy] S = foLFkkiu) 

 dk;Z /kukRed] _.kkRed rFkk ‘kwU; gks ldrk gS A  

 dk;Z dk ek=d  

o S.I. ek=d = twy 
o C.G.S. ek=d = vxZ  

 ;fn fdlh oLrq ij 1N dk cy yxk;k tk, vkSj ml foLFkkiu gks rks fd, x, dk;Z dh ek=k 1 
Joule gksrh A 
1 Joule = 107 Erg  
 

dk;Z ds izdkj (Types of Work) 

dk;Z eq[;r% rhu izdkj ds gksrs gS  

1. /kukRed dk;Z (Positive Work)  

tc cy rFkk foLFkkiu ,d gh fn’kk esa gksrk gS] rc cy }kjk fd;k x;k dk;Z /kukRed gksxk A 

/kukRed dk;Z dk vFkZ gS fd cká cy] fudk; ;k oLrq dks ÅtkZ iznku djrs gS A 

mnkgj.k % ;fn dksbZ O;fDr fdlh fi.M dks i`Foh dh lrg ls Åij mBkrk gS] rks mlds }kjk fd;k 

x;k dk;Z /kukRed gksxkA 

2. _.kkRed dk;Z (Negative Work) 

tc cy rFkk foLFkkiu foijhr fn’kk esa gksrs gS] rc cy }kjk fd;k x;k dk;Z _.kkRed gksxk A 

_.kkRed dk;Z dk vFkZ gS fd cy fudk; ls ÅtkZ ysrk gS A 

mnkgj.k % ;fn dksbZ O;fDr fdlh fi.M dks i`Foh dh lrg ls Åij mBkrk gS rks xq:Roh; cy 

}kjk fd;k x;k dk;Z _.kkRed gksxk A 

 

3. ‘kwU; dk;Z (Zero Work) 
tc cy rFkk foLFkkiu yEcor~ fn’kk esa gksrs gS] rc cy }kjk fd;k x;k dk;Z ‘kwU; gksxk A 

mnkgj.k  

 ;fn dksbZ dqyh flj ij cks> mBkdj IysVQkWeZ ij py jgk gS] rks ;g dksbZ dk;Z ugha djrk 

¼D;ksafd mldk dk;Z xq:Ro cy ds yEcor~ gS½ A tc oLrq dk foLFkkiu] yxk, x, cy dh 

fn’kk esa gksrk gS] rks fd;k x;k dk;Z vf/kdre gksxk A ;fn oLrq dk foLFkkiu ‘kwU; gS] rks 

oLrq ij yxk cy dksbZ dk;Z ugha djsxk ; tSls flj ij cks>k fy, [kM+k etnwj dksbZ dk;Z ugha 
djrk] pkgs og [kM+k&[kM+k Fkd gh D;ksa u tk, A  

 

‘kfDr 

fdlh e’khu vFkok fdlh drkZ ds }kjk dk;Z djus dh nj dks mldh ‘kfDr ;k lkeF;Z (Power) 
dgrs gSa vFkkZr~ 

lkeF;Z = dk; Z
le;

 ;k 𝑷 =
𝑾

𝒕
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‘kfDr dks twy@lsd.M ;k okV esa ekirs gS A 

‘kfDr dk O;ogkfjd ek=d v’o ‘kfDr (Horse Power  ;k HP) gS rFkk 1 HP = 746 Watts A 
Lkk/kj.k euq”; dh lkeF;Z 0.05 HP ls 0.1 HP gksrh gS A 

 fo|qr ÅtkZ dk okf.kfT;d ek=d = KWh 

 ;fn 1000 watt ds fdlh Hkh midj.k dks 1 hour rd tk, rks bleas [kir gqbZ ÅtkZ dks 1 unit 

ds cjkcj ekukA 

ÅtkZ 

 fdlh oLrq }kjk dk;Z djus dh {kerk dh ^ÅtkZ* dgrs gS A 

 ÅtkZ ,d vfn’k jkf’k gS ftldk ek=d dk;Z ds x.kd ds leku gh gksrs gS A 

 dk;Z dh rjg ÅtkZ Hkh vfn’k jkf’k gS o bldk ek=d twy gS A 

 dSyksjh ÅtkZ dk ,d cM+k ek=d gS A 

1 dSyksjh = 4.18 twy 

ÅtkZ nks izdkj dh gksrh gS %&  

xfrt ÅtkZ 

 oLrq esa xfr ds dkj.k tks ÅtkZ gksrh gS mls xfrt ÅtkZ dgrs gS A  

xfrt ÅtkZ ges’kk ^/kukRed* gksrh gS A 
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KE = MV

2
    KE = xfrt ÅtkZ  

M = nzO;eku   V = osx 

 cgrh gqbZ gok esa ^xfrt ÅtkZ* gksrh gS A 

 

fLFkfrt ÅtkZ (KE)  

 oLrq esa mldh voLFkk ;k fLFkfr ;k fod`fr ds dkj.k lafpr ÅtkZ fLFkfrt ÅtkZ dgykrh gS A 

 PE = mgh    m = nzO;eku   

g = xq:Rokd”kZ.k   h = Å¡pkbZ A 

 [khaps gqbZ xqysy ,oa ?kM+h dh pkyh eas lafpr ÅtkZ fLFkfrt ÅtkZ gksrh gS A 

 ;kaf=d ÅtkZ = xfrt ÅtkZ + fLFkfrt ÅtkZ 
 

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

bl fu;e ds vuqlkj] ÅtkZ dks u rks mRiUu fd;k tk ldrk gS vkSj u gh u”V ijUrq ÅtkZ dks ,d 

:Ik ls nqljs :Ik esa cnyk tk ldrk gS bls ÅtkZ laj{k.k dk fu;e dgrs gS A fo’o dh lEiw.kZ ÅtkZ 

dk ifjek.k lnSo fLFkr (Conserved) jgrk gS A 

mnkgj.k  

 tc ,d oLrq dks Å¡pkbZ ls fxjk;k tkrk gS] rks oLrq dh fLFkfrt ÅtkZ yxkrkj xfrt ÅtkZ esa 

cnyrh jgrh gS A 
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 tc ,d oLrq dks Å/okZ/kj ¼Åij dh vksj½ Qsadk tkrk gS] rks oLrq dh xfrt ÅtkZ yxkrkj fLFkfrt 

ÅtkZ esa cnyrh jgrh gS A 

vr% :ikarj.k (Transformation) ls igys ;k ckn esa dqy ÅtkZ lnSo fLFkj jgrh gS A 

vFkkZr~ fdlh fi.M dh dqy ÅtkZ ¼xfrt ÅtkZ rFkk fLFkfrt ÅtkZ dk ;ksx½ lnSo fu;rkad gksrk   

gS A 

ÅtkZ dk :ikarj.k 

ÅtkZ dk ,d ;k vf/kd izdkj esa :ikarj.k gksrk jgrk gS A ÅtkZ dks ,d :Ik ls vU; esa] fofHkUu 

midj.kks dh lgk;rk ls ifjofrZr fd;k tk ldrk gS A 

 fo|qr ÅtkZ ls izdk’k ,oa Å”ek  & fo|qr cYc 

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

 ;kaf=d ÅtkZ ls fo|qr ÅtkZ & Mk;ueks  

 fLFkfrt ÅtkZ ls fo|qr ÅtkZ & Vjckbu ¼ty fo|qr mRiknu esa½ 

 fo|qr ÅtkZ ls ;kaf=r ÅtkZ & eksVj 

 Å”ek ls ;kaf=d ÅtkZ & batu 

 ukfHkdh; ÅtkZ ls m”eh; ÅtkZ] m”eh; ÅtkZ ls ;kaf=dh ÅtkZ ,oa ;kaf=dh ÅtkZ ls fo|qr ÅtkZ & 

ijek.kq fo|qr x`gA 

 fo|qr ÅtkZ ls /ofu ÅtkZ & Lihdj 

 fo|qr ÅtkZ ls fo|qr pqacdh; ÅtkZ & VªkalehVj  

 

vkorZ xfr ,oa rjax 

vkorZ xfr 

tc dksbZ fi.M ,d fuf’pr le;kUrjky esa ,d gh fuf’pr iFk ij ckj&ckj viuh xfr dks nksgjkrk 

gSa] rks mldh xfr vkorZ (Periodic Motion) xfr dgykrh gSa( tSls& i`Foh lw;Z ds pkjksa vksj pDdj 
yxkrh gSa] rks iF̀oh dh og xfr vkorZ xfr gSa A 
 

fofHkUu izdkj dh rjaxks dk oxhZdj.k 

oxhZdj.k dk 

vk/kkj 
Rjaxks ds izdkj eq[; fo’ks”krk mnkgj.k 

Ekk/;e 

 ;kfU=d ;k izR;kLFk   

rjaxs A 

 oS/kqr pqEcdh; ;k 

vizR;kLFk rjaxs A 

 ek/;e vko’;d A 

 ek/;e vko’;d ugha A 

 /ofu rjaxsa] HkwdEi 

rjaxs 

 X&fdj.ksa]  

dEiu 

 vuqnS/;Z rjaxsa A 

 vuqizLFk rjaxsa A 

 rjax lapj.k ds vuqfn’k 

dEiu A 

 rjax lapj.k ds yEcor~ 

dEiu A 

 /ofu rjaxs A 

 jLlh esa mRiUu rjaxs  
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Rjax ljapu ds 

fcuk 

 ,dfoeh; rjaxs A 

 f}&foeh; rjaxs A 

 f=foeh; rjaxsa A 

 ,d v{k ds vuqfn’k 

xfreku A 

 ,d ry ij xfreku  

 lHkh fn’kkvksa esa   

xfreku A 

 ruh gqbZ jLlh es 

mRiUu rjaxsa  

 ty dh lrg ij 

mRiUu rjaxsa 

 fuokZr~ esa lapfjr 

izdk’k rjaxsa 
 

(a) ;kaf=d rjax Mechanical Wave  

;kaf=d rjaxsa os rjaxsa gksrh gSa ftUgsa ,d LFkku ls nwljs LFkku rd tkus ds fy, ,d ek/;e dh 

t:jr iM+rh gS tSls gok ikuh dkap vkfn ;g fuokZr esa ugha tk ldrh gS A ;kaf=d rjax daiu 

ds }kjk mRiUu gksrh gSa ty rjaxsa] /ofu rjax vkfn ;kaf=d rjaxsa gSA ;s nks izdkj dh gksrh gS& 
 

(i) vuqizLFk rjax Transverse Wave &  

tc lapj.k ‘khy d.k] ek/;e esa rjax ds pyus dh fn’kk ds yEcor~ dEiu djrs gS rks 

rjax vuqizLFk gksrh gS A ;s rjax Bksl esa ,oa ty ds mijh lrg ij mRiUu gksrh gS A ty 

ds Hkhrj ,oa xSlks esa mRiUu ugha gksrh gS A 

mnkgj.k : flrkj ds rkj dh rjax 

(ii) vuqnS/;Z rjax Longitudinal Wave &  

tc ek/;e esa lapj.k’khy d.k] rjax ds lapj.k dh fn’kk ds lekukUrj dEiu djrs gS rks 

rjax vuqnS/; gksrh gS A ;s rjaxs lHkh ek/;eksa Bksl] nzo] xSl esa mRiUu dh tk ldrh    

gS A ;s rjaxs laihMu Compression o fojyu Rarefaction ds :Ik esa lapfjr gksrh 
gS A  

HkwdEih rjaxs] fLizax esa mRiUu rjaxs vkfn vuqnS/;Z rjaxs  gS A ,d laihMu ds chp dh nwjh 

vFkok ,d fojyu ls nwljs fojyu ds chp dh nwjh vuqnS/;Z rjax dh rjax nS/;Z dgykrh 

gS A 

mnkgj.k :  xSl esa mRiUu rjaxs& vuqnS/;Z rjaxs 

(b) fo|qr pqEcdh; rjaxs Electromagnetic Wave 
;s pqEcdh; ,oa fo/kqr {ks=ks ds nksyu ls mRiUu gksus okyh vuqizLFk rjaxs gS A leizdk’k] m”eh; 

fofdj.k] ,Dl fdj.ks] jsfM;ks fdj.kks vkfn blds mnkgj.k gS A lHkh fo/kqr pqEcdh; rjaxs ,d gh 

pky ls pyrh gS rFkk budh pky izdk’k dh pky ds cjkcj rhu yk[k fdeh izfr lsdsaM gksrk    

gS A 

fo|qr pqEcdh; 

rjaxsa 

[kkstdRrkZ mi;ksx 

xkek fdj.ks cSdqjy bldh Hks/ku {kerk vR;f/kd gksrh gS] bldk mi;ksx ukfHkdh; 

vfHkfØ;k rFkk —f=e jsfM;ksa /kfeZrk esa dh tkrh gSA 

,Dl fdj.ksa jkWUVtu fpfdRlk ,oa vkS|ksfxd {ks= esaA 

ijkcSaxuh fdj.ksa fjVj v–"; fy[kkoV dks ns[kus] vaxqyh ds fu’kkuksa dk irk yxkus esa] 

udyh djsUlh dk irk yxkus esa] çdk’k oS|qr çHkko dks mRiUu 

djus] cSDVhfj;k dks u"V djus esa 
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