


















HkkSfrdh (Physics)

     One Liner Approach     lkekU; foKkulkekU; foKkulkekU; foKkulkekU; foKkulkekU; foKku GSH–1

1 HkkSfrdh (Physics)

foKku (Science) : fdlh fo"k; osQ Øec¼ Kku dks foKku (Science) dgrs gSaA foKku
dh fofHkUu 'kk[kkvksa dks nks Hkkxksa esa ck¡Vk tk ldrk gSμHkkSfrd foKku (Physical Science)
vkSj tSo foKku (Biological Science)A HkkSfrd foKku esa futhZo (Nonliving) inkFkks± rFkk
tSo foKku esa ltho (Living) inkFkks± dk vè;;u fd;k tkrk gSA

foKku (Science)

[kxksyh; foKku
(Astronomical Science)

izkÑfrd foKku
(Natural Science)

HkwxHkZ foKku
(Geological Science)

HkkSfrd foKku
(Physical Science)

tho foKku
(Biological Science)

HkkSfrdh
(Physics)

jlk;u foKku
(Chemistry)

ouLifr foKku
(Botany)

tUrq foKku
(Zoology)

foKku dh 'kk[kk,¡ ,oa muosQ tud
'kk[kk tud
1- HkkSfrd foKku lj vkbtd U;wVu
2- vk/qfud HkkSfrdh vYcVZ vkbaLVhu
3- jlk;u foKku vUrksuh ySokfl,
4- tho foKku vjLrw
5- [kxksy foKku dkWijfudl
6- HkwxHkZ foKku tsEl gVu

HkkSfrdh (Physics) : foKku dh og
'kk[kk ftlesa nzO; (Matter)] mQtkZ (Energy),
xfr (Motion) rFkk cy (Force) osQ ijLij
fØ;kvksa dk vè;;u fd;k tkrk gS] HkkSfrdh
(Physics) dgykrk gSA

tSlsμ jkr&fnu dk gksuk] ½rqvksa dk cnyuk]
lw;Z ls izkIr mQtkZ] ukfHkd osQ VwVus ls izkIr
mQtkZ] gok] ikuh] ckyw ,oa bUnz/uq"k] jsfM;ks]
flusek] Vsyhfotu] jkWosQV] gokbZ tgkt vkfn
HkkSfrdh osQ vè;;u ls izHkkfor gSA
●●●●● ykWMZ osQfYou osQ vuqlkj] ^^HkkSfrd foKku

ekiu dk foKku gSA**
●●●●● Physics 'kCn dh mRifÙk xzhd 'kCn Fusis

vFkkZr~ izÑfr ls gqvk gSA izkphu oSKkfud

vjLrw us 350 BC esa bl 'kCn dks tUe
fn;kA

●●●●● lj vkbtd U;wVu dk tUe 4 tuojh]
1943 dks fyadu'kk;j (baXyS.M) esa gqvk
FkkA

●●●●● U;wVu us 1687 bZ- esa ¶fiQykslkiQh uspqjsfyl
fizaflfi;k esFksesfVdk¸ uked iqLrd izdkf'kr
dh ftlesa muosQ [kkstksa dk o.kZu gSA blosQ
vykok mUgksaus xq#Rokd"kZ.k fl¼kar] xfr osQ
fu;e] f}in izes; dk fu;e rFkk vodyu
xf.kr] izdk'k osQ df.kdk fl¼kar vkfn dk
izfriknu fd;kA bu [kkstksa osQ dkj.k gh
U;wVu dks HkkSfrd foKku dk firk (Father
of Physics) dgk tkrk gSA

HkkSfrd foKku dh egÙoiw.kZ 'kk[kk,¡
●●●●● mQ"ekxfrdh (Thermodynamics) :

mQ"ek dh izÑfr mlosQ lapj.k ,oa mRiUu
izHkkoksa dk vè;;uA

●●●●● izdkf'kdh (Optics) : izdk'k osQ mRiknu]
izÑfr] lapj.k ,oa mRiUu izHkkoksa dk vè;;uA

●●●●● èofu rjax (Accoustics) : èofu rjaxksa
osQ mRiknu] lapj.k] izÑfr ,oa mRiUu
izHkkoksa dk vè;;uA



GSH–2      One Liner Approach     lkekU; foKkulkekU; foKkulkekU; foKkulkekU; foKkulkekU; foKku

●●●●● fo|qfrdh (Electricity) : fo|qr vkos'k
(Electric Charge) osQ mRiknu] izÑfr]
lapj.k ,oa mRiUu izHkkoksa dk vè;;uA

●●●●● pqEcdRo (Magnetism) : pqEcd osQ
xq.kksa] pqEcdh; {ks=k ,oa mRiUu izHkkoksa dk
vè;;uA

●●●●● fo|qr pqEcdRo (Electro-Magnetism) :
fo|qr pqEcd ,oa fo|qr pqEcdh; fofdj.k
dk vè;;u fd;k tkrk gSA

●●●●● eki foKku (Metrology) : eki rkSy
dh fof/;ksa dk vè;;uA

●●●●● ijek.kq HkkSfrdh (Atomic Physics) :
ijek.kq dh lajpuk ,oa xq.kksa dk vè;;uA

●●●●● [kxksfydh (Astronomy) : czãk.M esa
fLFkr eankfdfu;ksa rkjksa] xzgksa ,oa mixzgksa
,oa vU; vkdk'kh; fi.Mksa dh mRifÙk]
fodkl rFkk fLFkfr dk vè;;uA

●●●●● ukfHkdh; HkkSfrdh (Nuclear Physics):
ijek.kq osQ ukfHkd dh lajpuk ,oa ukfHkd
esa mifLFkr d.kksa (U;wVªkWu&izksVkWu) osQ O;ogkj]
izÑfr] ukfHkdh; fo[kaMu ,oa ukfHkdh;
lay;u dk vè;;uA

●●●●● jsfM;ksykWth (Radiology) : fofHkUu
fofdj.kksa ,oa jsfM;ks ,sfDVo inkFkks± ,oa
ekuo 'kjhj ij buosQ izHkkoksa dk vè;;uA

●●●●● esVkyksxzkiQh (Mettallography) : èkkrqvksa
dh lajpuk ,oa xq.kksa dk vè;;uA

●●●●● esVythZ (Metallurgy) : /krqvksa osQ
v;Ldksa ls /krqvksa osQ fu"d"kZ.k (Extration)
dh fof/;ksa dk vè;;uA

●●●●● dheksesfVªDl (Chemometrics) : jlk;u
foKku dh leL;kvksa dk xf.krh; lek/ku
dk vè;;uA

●●●●● ,ihxzSiQh (Apigraphy) : blesa f'kykys[k
dk vè;;u fd;k tkrk gSA

●●●●● ,LVªksukfVDl (Astronautics) : varfj{k
;k=kk ls lacaf/r fo"k;ksa dk vè;;uA

●●●●● jsfM;ks jlk;u (Radio Chemistry) :
blosQ varxZr jsfM;ks/ehZ inkFkks± ls gksus
okyh jsfM;ks/ehZ fofdj.kksa ,oa mlosQ mi;ksxksa
dk vè;;u fd;k tkrk gSA

●●●●● izdk'k jlk;u (Photo Chemistry) :
blosQ varxZr i`Foh esa izkIr fofHkUu mi;ksxh
[kfut] inkFkks± dks [kkstus rFkk izkIr djus
dh fof/;ksa dk vè;;u fd;k tkrk gSA

●●●●● gksyksxzkiQh (Holography) : yslj fdj.kksa
} k j k  fdlh oLr q  d k f = k foe h;
(3 Dimentional) fp=k izkIr djus dh
fof/dk vè;;uA

●●●●● æoxfrdh (Hydrodynamics) :
xfr'khy nzo ij dk;Z djus okys cy] nkc
rFkk mldh mQtkZ dk vè;;uA

●●●●● gkbMªksiQksfuDl (Hydrophonics) : èofu
rjaxksa }kjk ty osQ uhps dh fLFkfr dk
vè;;uA

●●●●● æo&LFkSfrdh (Hydrostatics) : fLFkj
nzoksa esa cy] nkc ,oa muosQ izHkkoksa dk
vè;;uA

●●●●● dkbusLFksfVDl (Kinesthetics) : 'kjhj
dh Hkk"kk (Body Language) dk vè;;uA

●●●●● vksjksykWth (Orology) : ioZrksa dh mRifÙk
lajpuk] fodkl rFkk buls i`Foh ij iM+us
okys izHkkoksa dk vè;;uA

●●●●● lhLeksykWth (Seismology) : i`Foh osQ
oaQiu (HkwoaQi)] foLrkj iwokZuqeku dk vè;;uA

●●●●● lsyhuksykWth (Selinology) : panzek dh
lajpuk] xfr ,oa fLFkfr dk vè;;uA

●●●●● lkbcjusfVDl (Cybernetics) : fofHkUu
ra=kksa esa gks jgh izfØ;kvksa dk fu;a=k.k ,oa
fØ;kfof/ dk vè;;uA

●●●●● ØksuksykWth (Cronology) : mlesa le;
,oa vof/ dk vè;;u fd;k tkrk gSA

●●●●● VªkbcksykWth (Trybology) : lkis{k xfr'khy
(Relatively Moving) lrgksa osQ eè;
yxus okys cy dk vè;;uA

●●●●● gkWjksykWth (Harology) : blosQ varxZr
le; dk ekiu fd;k tkrk gSA

●●●●● lw{e ;kaf=kdh (Quantum Mechanics):
blosQ varxZr vfrlw{e d.kksa dh xfr ,oa
O;ogkj dk vè;;u fd;k tkrk gSA

●●●●● fuEu rkfidh; (Cryogenics) : blosQ
varxZr fuEu rki mRiUu djus dh fof/;ksa
dk ,oa fuEu rki ij inkFkks± osQ xq.kksa dk
vè;;u fd;k tkrk gSA bldk mi;ksx
varfj{k ;k=kk (Space Travelling)]
jDrghu ltZjh (Operation of body
without bleeding) rFkk vfr pkydrk
(Super Conductivity) esa fd;k tkrk gSA

HkkSfrd foKku dh egÙoiw.kZ 'kk[kk,¡
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●●●●● fØLVksykWth (Crystallography) : ;g
,d izk;ksfxd foKku gS ftlesa fØLVyksa esa
ijek.kqvksa osQ lajpuk (foU;kl) dk vè;;u
fd;k tkrk gSA blesa ,Dl fdj.kksa osQ
foorZu }kjk fØLVyksa dh lajpuk dk vè;;u
fd;k tkrk gSA

●●●●● LisDVªks Ldksih (Spectro Scopy) : blosQ
varxZr fofHkUu inkFkks± osQ o.kZØe izkIr
dj muosQ vk/kj ij mudh vkarfjd lajpuk
dk vè;;u fd;k tkrk gSA

●●●●● jh;ksykWth (Rheology) : blosQ varxZr
fdlh inkFkZ osQ fo:i.k ,oa mlosQ izokg
dk vè;;u fd;k tkrk gSA

●●●●● esVkyksxzkiQh (Metallography) : blosQ
varxZr /krqvksa dh lajpuk ,oa xq.kksa dk
vè;;u fd;k tkrk gSA

●●●●● foKku esa lHkh vUos"k.k oSKkfud fof/
viukus ls ugha gksrs gSa] cfYd vusd
egRoiw.kZ [kkstsa vdLekr~ (By chance)
gh gqbZ gSA

●●●●● foKku esa [kkstksa osQ vdLekr~ gh gks tkus
dh ?kVuk (Phenomenon) dks lhjsufMfiVh
(Serendipity) dgrs gSaA

●●●●● mnkgj.k osQ fy,] U;wVu }kjk xq#Rokd"kZ.k
dh [kkst] iSQjkMs }kjk fo|qr&pqEcdh; izsj.k
dh [kkst] Ýysfeax }kjk ,sf.Vck;ksfVd
vkS"kfèk;ksa osQ fl¼kar dh [kkst] vusd vfr
egRoiw.kZ [kkstsa gS tks vdLekr~ gh gqbZ FkhaA
;s vkdfLed [kkstsa Hkh ogh efLr"d dj
ikrs gSa] tks mUgsa vfHkx`ghr djus dh fy,
rS;kj gksrs gSaA
lanHkZ dh lqfoèkk ds fy, HkkSfrdh dks bu

'kk[kkvksa esa foHkkftr fd;k tk ldrk gSμ
;kaf=kdh (Mechanics)] Å"ek (Heat)] èofu
(Sound)] izdk'k (Light)] pqEcdRo
(Magnetism)] fo|qr (Electricity)] ijek.kq
HkkSfrdh (Atomic Physics)A bu 'kk[kkvksa
esa ;kaf=kdh esa nzO; (mlds la?kVu esa fcuk
ifjorZu ds) ÅtkZ ds xq.kksa dk fooj.k jgrk gS
vkSj 'ks"k 'kk[kkvksa esa ÅtkZ ds fo'ks"k :iksa dk
fooj.k jgrk gSA

izeq[k oSKkfud midj.k ,oa muosQ iz;ksx

●●●●● ,fDlfyjksehVj (Accelerometer) : ;g
xfreku okguksa dh xfr esa o`f¼ dh nj
(Roj.k) ekius dk ;a=k gSA

●●●●● ,D;weqysVj (Accumulator) : ;g fo|qr
mQtkZ laxzg djus dk ;a=k gSA

●●●●● ,fDVuksehVj (Actinometer) : lw;Z
fdj.kksa dh rhozrk ekius dk ;a=k gSA

●●●●● ,;jksehVj (Aerometer) : ;g ok;q ,oa
xSl dk Hkkj ,oa ?kuRo ekius okyk ;a=k gSA

●●●●● vYVhehVj (Altimeter) : ;g mM+rs gq,
foeku dh m¡QpkbZ ekius dk ;a=k gSA m¡QpkbZ
c<+us ij ok;qnkc esa gksus okyh deh osQ
vk/kj ij ;g dk;Z djrk gSA

●●●●● ,;j oaQMh'kuj (Air Conditioner) :
;g dejs osQ nkc vknzZrk (Moisture) ,oa
gok osQ xfr dks fu;af=kr djus okyk midj.k gSA

●●●●● vehVj (Ameter) : ;g fo|qr /kjk dh
rhozrk ekius okyk ;a=k gSA

●●●●● ,fueksehVj (Anemometer) : ;g cgrs
ok;q dh xfr ,oa 'kfDr ekius dk ;a=k gSA

●●●●● ,fidks;Ldk si (Apiscope) : ;g
vikjn'khZ fp=kksa dk insZ ij izfrfcEc izkIr
djus dks dk;Z djrk gSA

●●●●● vkfM;ksehVj (Audiometer) : ;g èofu
dh rhozrk ekius dk ;a=k gSA

●●●●● vkfM;ksiQksu (Audiophone) : ;g ,d
Jo.k lgk;d ;a=k gS ftls de lquus okys
O;fDr vius dku esa yxkrs gSaA

●●●●● vkWfjLdksi (Auriscope) : ;g dku dh
vkarfjd Hkkxks a dh tk¡p djus okyk
midj.k gSA

●●●●● cSjksehVj (Barometer) : ;g ok;qeaMyh;
nkc ekius okyk ;a=k gSA

●●●●● cSjksxzkiQ (Barograph) ok;qnkcys[kh :
;g ok;qe.Myh; nkc esa gksus okys ifjorZuksa
dks vafdr djus okyk ;a=k gSA

●●●●● ckbuksoqQylZ (Binoculars) : nwj dh
oLrqvksa dks ns[kus okyk ;a=k gSA

●●●●● cksyksehVj (Bolometer) : ;g mQ"eh;
fofdj.k dks ekius okyk ;a=k gSA

●●●●● cfuZ;j oSQyhilZ (Bernior Callipers) :
;g xksyh; oLrqvksa dk O;kl ,oa xgjkbZ
ekius okyk ;a=k gSA

●●●●● x.kd (Calculator) : ;g xf.krh; fØ;k,¡
djus okyk ,d bysDVªkWfud midj.k gSA
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●●●●● dkcqZjsVj (Carburator) : ;g isVªksy ls
pkfyr varngZu batuksa esa iz;qDr gksus okyk
midj.k gSA

●●●●● oSQyksjhehVj (Calorimeter) : ;g mQ"ek
dh ek=kk ekius okyk midj.k gSA

●●●●● lsyiQksu ;k eksckby iQksu (Cellphone) :
;g cSVªh ls lapkfyr ,slk iQksu gSA ftlesa
èofu laosQrksa dks fo|qr laosQrksa esa cnyus
osQ ckn rkj osQ ctk; lh/s fo|qr pqEcdh;
rjaxksa osQ :i esa izsf"kr dh tkrh gSA

●●●●● ØksuksehVj (Chronometer) : ;g ikuh
osQ tgktks a esa le; Kkr djus okyk
midj.k gSA

●●●●● dE;wVsVj (Commutator) fno~Q ifjorZd
;a=k : ;g fo|qr /kjk dh fn'kk cnyus
okyk ;a=k gSA

●●●●● fno~Qlwpd (Compass-Box) : pqEcdh;
lwbZ ;qDr ,d ckWDl tks fn'kk Kkr djus dk
dk;Z djrk gSA

●●●●● lax.kd (Computer) : ;g xf.krh; ,oa
rkfdZd lHkh rjg dh x.kuk,¡ djus esa
l{ke midj.k gSA

●●●●● lkbDyksVªkWu (Cyclotron) : ;g vkosf'kr
d.kksa (bysDVªksu] izksVksu) dks Rofjr djus
okyk ;a=k gSA

●●●●● Øks;ksehVj (Cryometer) : ;g fuEu
rki ekius okyk ;a=k gS ftlls 0°C osQ
rki dks ekik tkrk gSA

●●●●● lkbVksVªku (Cytotron) : ;g Ñf=ke ekSle
mRiUu djus okyk ;a=k gSA

●●●●● Mk;useks (Dynamo) : ;g ;a=k ;kaf=kd
mQtkZ dks fo|qr mQtkZ esa ifjofrZr djrk gS
ftldk iz;ksx fo|qr tujsVj esa gksrk gSA

●●●●● Msfu;y lsy (Danial Cell) : ;g fdlh
fo|qr ifjiFk esa fn"V /kjk (D.C.) izokfgr
djus okyk ;a=k gSA

●●●●● ?kuRoekih (Densitymeter) : ;g fdlh
inkFkZ osQ ?kuRo dks ekirk gSA

●●●●● fMDVkiQksu (Dictaphone) : ;g èofu
dks fjdkMZ djus dk ;a=k gSA

●●●●● fo|qr eksVj (Electric Motor) : ;g
fo|qr mQtkZ dks ;kaf=kd mQtkZ esa cnyus
okyk ;a=k gSA

●●●●● vkos'kekih (Electro Scope) : ;g fo|qr
vkos'k ekius okyk ;a=k gSA

●●●●● iSQnks ehVj (Fathometer) : ;g leqnz]
unh dh xgjkbZ ekius okyk ;a=k gSA

●●●●● xSYosuks ehVj (Galvenometer) : ;g
fdlh ifjiFk esa /kjk dh fn'kk ,oa foHkokUrj
ekius okyk ;a=k gSA

●●●●● vfXu'kked (Fire Extingnuisher) :
;g ,d vfXu'kked (vkx cq>kus okyk)
;a=k gS ftlesa lksfM;e dkcksZusV dk foy;u
Hkjk gksrk gSA tks ok;q osQ laioZQ esa vkus ij
dkcZu MkbvkWDlkbM cukus yxrh gS] vkSj
vkx cq> tkrh gSA

●●●●● mM+ku vfHkys[kh (Flight Recorder) :
;g ok;q;ku esa mM+ku osQ nkSjku fofHkUu
lwpukvksa dks fjdkMZ djus okyk midj.k gS
ftls CySd ckWDl Hkh dgrs gSaA nq?kZVuk gksus
ij bldh lgk;rk ls dkj.kksa dh tk¡p dh
tkrh gSA bls vR;ar etcwr ,oa ukjaxh jax
dk cuk;k tkrk gSA

●●●●● xzkeksiQksu (Gramophone) : ;g fjdkMsZM
èofu;ksa dks iqu% lquus osQ dke vkus okyk
;a=k gSA

●●●●● xkbjksLdksi (Gyroscope) : ;g ?kw.kZu
xfr ekius okyk ;a=k gSA

●●●●● xzsohehVj (Gravimeter) : ;g ikuh esa
rsy dh ek=kk ekius okyk ;a=k gSA

●●●●● gkbMªksehVj (Hydrometer) : ;g fdlh
nzo dk lkisf{kd ?kuRo (Relative
Density) ekirk gSA

●●●●● gkbMªksiQksu (Hydrophone) : ;g ty
osQ Hkhrj èofu ekirk gSA

●●●●● gkbxzk sehVj (Hygrometer) : ;g
ok;qeaMy vknzZrk ekius dk ;a=k gSA

●●●●● ySDVksehVj (Lactometer) : blls fdlh
nzo dk lkisf{kd ?kuRo ekik tkrk gSA blh
vk/kj ij blls nw/ dh 'kq¼rk (feyk;s
x, ty dh ek=kk) Kkr dh tkrh gSA

●●●●● ykmMLihdj (Loudspeaker) : èofu
dh rhozrk dks c<+kus okyk ;a=k gSA

●●●●● rfM+r pkyd (Lightening Conductor):
bldks vkdk'kh; fctyh (rfM+r) ls Hkouksa
dh lqj{kk gsrq Hkou osQ mQij yxk;k tkrk
gSA ;g rfM+r vkos'k dks HkwlaifdZr dj
nsrk gSA

●●●●● eSdehVj (Machmeter) : ;g èofu osQ
osx osQ vuqikr esa ok;q;ku dh xfr ekius
okyk ;a=k gSA

izeq[k oSKkfud midj.k ,oa muosQ iz;ksx
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●●●●● eSXuksehVj (Magnetometer) : ;g
pqEcdh; {ks=k ekius okyk ;a=k gSA

●●●●● nkcekih (Manometer) : blls xSlksa dk
nkc ekik tkrk gSA

●●●●● ekbØksehVj (Micrometer) : ;g
vfrlw{e yackbZ feyhehVj osQ gtkjosa Hkkx
rd dh ekius okyk ;a=k gSA

●●●●● lw{en'khZ (Microscope) : ;g lw{e
oLrqvksa dks vkof/Zr dj ns[kus okyk
;a=k gSAokyk ;a=k gSA

●●●●● ekbØksVkse (Microtome) : ;g fdlh
oLrq dks vR;Ur NksVs&NksVs VqdM+s esa dkVus
dk ;a=k gSA

●●●●● usiQksLdksi (Nefoscope) : bldh lgk;rk
ls ok;qe.My esa mifLFkr cknyksa dh xfr
,oa xfr dh fn'kk dks ekirs gSaA

●●●●● vksMksehVj (Odometer) : ;g fdlh
okgu }kjk r; dh xbZ nwjh ekius dk
;a=k gSA

●●●●● vkseehVj (Ohmmeter) : ;g fo|qr
izfrjks/ dks ekius okyk ;a=k gSA

●●●●● vks.MksehVj (Ondometer) : ;g fo|qr
pqEcdh; rjaxksa dh vko`fÙk ekius okyk
;a=k gSA

●●●●● isfjLdksi (Periscope) : ;g ikuh osQ
vanj ls ikuh osQ ckgj dk n`'; ns[kus osQ
dke vkrk gSA bldk iz;ksx iuMqfCc;ksa esa
fd;k tkrk gSA

●●●●● ik;jksehVj (Pirometer) : ;g lqnwj fLFkr
mPp rki ;qDr fi.Mksa dk rki Kkr djus
dk ;a=k gSA lw;Z rkjk dk rki bldh
lgk;rk ls Kkr fd;k tk ldrk gSA

●●●●● iQksVksxzkfiQd oSQejk (Photographic
Camera) : ;g fdlh oLrq dk iQksVks
[khapus okyk midj.k gSA

●●●●● iQksuksxzkiQ (Phonograph) : ;g èofu
ys[ku ,oa iqu% mRiknu osQ dke vkus
okyk ;a=k gSA

●●●●● iQksuksehVj (Phonometer) : ;g izdk'k
dh rhozrk ekius dk ;a=k gSA

●●●●● iQksVksehVj (Photometer) : ;g fofHkUu
izdk'k Ïksrksa dh rhozrk dh rqyuk djus
okyk midj.k gSA

●●●●● iksyhxzkiQ (Polygraph) : ;g >wB tk¡pus
okyk ;a=k gSA

●●●●● iz{ksid (Projector) : ;g fdlh fiQYe
osQ n`'; dks cM+s insZ ij iz{ksfir dj n'kkZus

●●●●● DokMªS.V (Quadrant) : ;g mQ¡pkbZ rFkk
dks.k ekius okyk ;a=k gSA

●●●●● jkMkj (Radar) : bldh lgk;r ls nwj
fLFkr oLrqvksa] izk;% ok;q;kuksa] ;q¼d foekuksa
dh nwjh ,oa fLFkfr dks Kkr djrk gSA

●●●●● jsfM;sVj (Radiator) : ;g Lopkfyr
okguksa osQ batu dks BaMk j[kus okyk ;a=k gSA

●●●●● jsfM;ksehVj (Radiometer) : ;g fofdj.k
dks ekius okyk ;a=k gSA

●●●●● iz'khrd (Refrigerator) : ;g fdlh
LFkku ;k d{k osQ rki dks de djus osQ
dke vkus okyk midj.k gSA

●●●●● jsuxst (Rain Gauge) : bldh lgk;rk
ls fdlh LFkku ij fdlh fuf'pr le; esa
gqbZ o"kkZ dk ekiu fd;k tkrk gSA

●●●●● fjizSQDVksehVj (Refractometer) : bldh
lgk;rk ls fdlh oLrq dk viorZukad
ekik tkrk gSA

●●●●● jkWosQV (Rocket) : ;g fdlh mixzg ;k
vUrfj{k;ku (Space Shuttle) dks vUrfj{k
esa mldh d{kk rd igq¡pkus okyk iz{ksid gSA

●●●●● LozwQxst (Screwguage) : bldh lgk;rk
ls NksVs rkjksa dk O;kl Kkr fd;k tkrk gSA

●●●●● lhLeksxzkiQ (Seismograph) : bldh
lgk;rk ls HkwoaQi dh rhozrk dks ekik
tkrk gSA

●●●●● LisDVªksLdksi (Spectroscope) : ;g
fo|qr pqEcdh; rjaxksa osQ LisDVªe dks ekius
dk dk;Z djrk gSA

●●●●● LihMksehVj (Speedometer) : ;g fdlh
xfreku okgu dh xfr ekius okyk ;a=k gSA

●●●●● LisQjksehVj (Spherometer) : ;g fdlh
oØh; i`"B dh oØrk ekius dk ;a=k gSA

●●●●● LVªkscksLdksi (Stroboscope) : ;g fdlh
vkorZ xfr djus okyh oLrq dh xfr dks
ekirk gSA

●●●●● lcesjhu (Submerine) : ;g leqnz osQ
vanj Mwcdj pyus okyk ty;ku gSA

●●●●● VSdksehVj (Tachometer) : ;g ok;q;ku
dh xfr ekius okyk ;a=k gSA

●●●●● VsysDl (Telex) : ;g nks LFkkuksa osQ chp
lekpkjksa ,oa lans'kksa dks Hkstus dk midj.k gSA
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●●●●● VsyhfizaVj (Tele printer) : ;g nwj ls
VsyhxzkfiQd lans'kksa dks izkIr dj Lor% fizaV
djus okyk midj.k gSA

●●●●● VsyhLdksi (Tele scope) : ;g nwj fLFkr
oLrqvksa dks ns[kus okyk ;a=k gSA

●●●●● FkeksZLVsV (Thermostate) : ;g fdlh
rki dks fLFkj cuk;s j[kus osQ fy, mi;ksx
fd;k tkus okyk midj.k gSA bldk iz;ksx
izk;% iz'khrdksa (jsizQhtjsVj) esa gksrk gSA

●●●●● VªkaliQkeZj (Transformer) : ;g fo|qr
osQ foHko dks de ;k vf/d djus okyk
;a=k gSA

●●●●● Vjckbu (Turbine) : blosQ }kjk fdlh
nzo osQ izokg esa mRiUu xfrt mQtkZ osQ
iz;ksx ls pfDd;k¡ pykbZ tkrh gSA

●●●●● VªkaftLVj (Transister) : ;g fo|qr èkkjk
dks foLrkj djus okyk midj.k gS tks
fo|qr ifjiFkksa esa Vªk;ksM okYo osQ LFkku
ij iz;qDr gksrk gSA

●●●●● osapqjhehVj (Venturimeter) : bldh
lgk;rk ls fdlh nzo dh izokg dh nj
(xfr) ekih tkrh gSA

●●●●● ohfM;ksiQksu (Videophone) : ;g ,slk
iQksu gS ftlesa JO;&n`'; nksuksa izdkj osQ
laosQrksa dks Hkstus ,oa izkIr djosQ ns[kk lquk
tk ldrk gSA

●●●●● fofLdksehVj (Viscometer) : ;g fdlh
nzo dh ';kurk Kkr djus dk ;a=k gSA

●●●●● foHkoekih (Volt Meter) : ;g ifjiFk
esa nks fcanqvksa osQ chp dk foHkokUrj ekius
okyk ;a=k gSA

●●●●● okVehVj (Wattmeter) : ;g fo|qr 'kfDr
dk ekius okyk ;a=k gSA

●●●●● osoehVj (Wavemeter) : ;g fdlh fo|qr
pqEcdh; rjax dk rjaxnSè;Z ekius dk ;a=k gSA

●●●●● ,Dl&js e'khu (X-ray Machine) : ;g
'kjhj osQ vkarfjd Hkkxksa dks izfrfcafcr djus
okyk ;a=k gSA blls izk;% gfM~M;ksa dk
fodkj Kkr fd;k tkrk gSA

●●●●● ;kehVj (Yameter) : ;g ok;q osQ fn'kk
esa ifjorZu dk lwpuk nsus okyk midj.k gSA
;kaf=kdh (MECHANICS)

●●●●● jkf'k (Quantity) & ftls la[;k ds :i
esa izdV fd;k tk lds] mls jkf'k
(quantity) dgrs gSa] tSls & tula[;k]
vk;q] oLrq dk Hkkj] est dh yEckbZ vkfnA

●●●●● HkkSfrd jkf'k;k¡ (Physical quantities) :
& HkkSfrdh ds fu;eksa dks ftUgsa jkf'k;ksa ds
inksa esa O;Dr fd;k tkrk gS] mUgsa HkkSfrd
jkf'k;k¡ dgrs gSa] tSls & oLrq dk nzO;eku
(mass)] yEckbZ (Length)] cy
(Force)]  p ky (Speed)]  n w j h
(Distance)] fo|qrèkkjk (Electric
Current)] ?kuRo (Density) bR;kfnA
HkkSfrd jkf'k;k¡ nks izdkj dh gksrh gSa &
vfn'k rFkk lfn'kA

vfn'k vkSj lfn'k (Scalars and Vectors)

vfn'k (Scalars) lfn'k (Vectors)

1- vfn'k esa osQoy (Magnitude) 1- lfn'k esa ifjek.k vkSj fn'kk
ifjek.k gksrk gSA fn'kk (Direction) (Magnitude and direction)
ugha gksrk gSA nksuksa gksrk gSA

2- vfn'k jkf'k;ksa dk tksM+uk] ?kVkuk] 2- ;g ;ksx osQ fuf'pr fu;eksa osQ vuq&
xq.kk] Hkkx] lk/kj.k xf.kr dh lgk;rk lkj tksM+h tkrh gSA
ls fd;k tkrk gS

3- laosQr osQ :i esa fy[krs le; jkf'k 3- laosQr :i esa fy[krs le; jkf'k osQ
osQ mQij dksbZ fu'kku ugha fn;k mQij rhj dk fu'kku (Arrow) yEc
tkrk gSA fn;k tkrk gSA

4- mnkgj.k % æO;eku] nwjh] le;] 4- mnkgj.k % osx] foLFkkiu] cy] js[kh;
pky] vk;ru] ?kuRo] nkc] dk;Z] laosx] dks.kh; foLFkkiu] dks.kh; osx]
mQtkZ] 'kfDr] vkos'k] oS|qr&/kjk] Roj.k] cy vk?kw.kZ] pqEcdh; {ks=k ,oa
foHko] rki] fof'k"V] mQ"ek] vko`fÙk izsj.k] pqEcdh; rhozrk] pqEcdh; vk?kw.kZ]
vkfnA fo|qr rhozrk] fo|qr /kjk] ?kuRo] fo|qr~

èkzqo vk?kw.kZ] fo|qr èkzqo.k] pky izo.krk]
rki izo.krk vkfnA

izeq[k oSKkfud midj.k ,oa muosQ iz;ksx
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fdlh Hkh HkkSfrd jkf'k osQ ekiu osQ fy, ,d
ekud eku dh vko';drk gksrh gS ftls HkkSfrd
jkf'k dk ek=kd dgrs gSaA ;g nks izdkj gksrk gS

ek=kd ( )Units

ewy ek=kd ( )Fundamental Units

os ek=kd tks vU; ek=kdksa ls Lora=k gksrs gSa
vFkkZr~ mudks ,d&nwljs ls vFkok vkil
esa cnyk ugha tk ldrk gSA

O;wRiUu ek=kd ( )Derived Units

tc nks ;k nks ls vf/d ewy bdkbZ;ksa esa
O;Dr fd;k tkrk gS rks mls O;qRiUu ek=kd
dgrs gaSA

dqN izeq[k O;qRiUu ek=kd (Derived units)

HkkSfrd jkf'k;k¡ jkf'k dh ifjHkk"kk ;k lw=k SI ek=kd

(Physical Quantities) (Definition of Quantity) (SI units)

{ks=kiQy ( Area) Length Square m2

vk;ru (Volume) Length cube m3

?kuRo (Density) Mass per unit volume kg.m–3

pky (Speed) Distance travelled per m.s–1

unit Time

osx (Velocity) Displacement per unit m.s–1

Time

Roj.k (Acceleration) Change in velocity per m.s–2

unit Time

cy (Force) Mass × Acceleration kg.ms.–2

;k ‘N’

nkc (Pressure) Force per unit Area Nm–2 ;k Pa

laosx (Momentum) Mass × Velocity kg ms–1

vkosx (Impulse) Force × Time Interval N. S.

ÅtkZ ;k dk;Z Force × Distance Nm ;k Joule

(Energy or Work)

'kfDr (Power)
Work Done
Time Taken

J/S ;k Watt
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ek=kd i¼fr;k¡
System of Units

SI i¼fr

CGS i¼fr FPS i¼fr
yEckbZ iqQV
nzO;eku ikm.M
le; lsd.M

→
→

→

yEckbZ lsaVhehVj
nzO;eku xzke
le; lsd.M

→
→

→

yEckbZ ehVj
nzO;eku fdyksxzke
le; lsd.M

→
→

→

MKS i¼fr

ewy ek=kd
(Fundamental Units)

lEiwjd ek=kd
(Supplementary Units)

Note : (i) CGS (Centimetre- Gram - Second System) i¼fr dks Úsap ;k ehfVªd
i¼fr Hkh dgrs gSaA

(ii) FPS (Foot - Pound - Second System) i¼fr dks fczfV'k i¼fr Hkh dgrs gSaA
(iii) MKS (Metre- Kilogram- Second System) i¼fr dks Hkkjrh; i¼fr Hkh dg

ldrs gSaA
(iv) 1960 bZ- esa varjkZ"Vªh; eki rkSy osQ vf/os'ku esa SI dks Lohdkj fd;k x;k ftldk

iwjk uke de system International d’ units gSA SI ek=kd] ek=kdksa dh ,d lalDr i¼fr gSA
(v) SI i¼fr esa lkr ewy ek=kd rFkk nks lgk;d ek=kd gksrs gSaA

SI ewy ek=kd & SI i¼fr ds ewy
ek=kd fuEu gSa&
(i) yEckbZ dk ewy ek=kd ^ehVj*

(Metre) % SI esa yEckbZ dk ewy ek=kd
ehVj (Metre) ;k (m) gksrk gSA
1 ehVj og nwjh gS] ftls izdk'k fuokZr
esa 1/299792458 lsd.M esa r;
djrk gSA

(ii) æO;eku dk ewy ek=kd ^fdyksxzke*
(Kilogram)% izQkal ds lsofjl uked
LFkku ij eki&rkSy ds vUrjkZ"Vªh; eki
rkSy C;wjks esa lqjf{kr j[ks IysfVue&
bjhfM;e feJ èkkrq ds cus gq, csyu
ds nzO;eku dks ekud fdyksxzke dgrs
gSaA bls ladsr esa (kg) fy[krs gSaA

(iii) le; dk ewy ek=kd ^lsoQ.M*
(Second) % lhft;e&133 ijek.kq
dh ewy voLFkk ds nks fuf'pr ÅtkZ
Lrjksa (hyperfine levels) ds chp
laØe.k (transition) ls mRiUu
fofdj.k ds 9,19,26,31,770
vkorZdkyksa dh vofèk dks 1 lsd.M
(s) dgrs gSaA

(iv) fo|qr èkkjk dk ewy ek=kd ^,sfEi;j*
(Ampere) % ;fn nks yEcs vkSj irys

rkjksa dks fuokZr esa 1 ehVj dh nwjh
ij ,d&nwljs ds lekukUrj j[kk tk,
vkSj muesa ,sls ifjek.k dh leku fo|qr
èkkjk izokfgr dh tk, ftlls rkjksa ds
chp izfr ehVj yEckbZ esa 2 × 10-7

U;wVu dk cy yxus yxs rks fo|qr
èkkjk ds ml ifjek.k dks 1 ,Eih;j
dgk tkrk gSA bldk izrhd A gksrk gSA

(v) rki dk ewy ek=kd ^dsfYou*
(Kelvin) % ty ds f=kd fcUnq
(triple point) ds Å"ekxfrd rki
ds 1/273.16 osa Hkkx dks dsfYou
dgrs gSaA bldk izrhd K gksrk gSA

(vi) T;ksfr rhozrk dk ewy ek=kd ^dS.Msyk*
(Candela) % fdlh fuf'pr fn'kk
esa fdlh izdk'k lzksr dh T;ksfr&rhozrk
1 dS.Msyk (cd) rc dgh tkrh gS]
tc ;g lzksr ml fn'kk esa 540

× 1012 gV~tZ dk rFkk 1/683 okV/
LVsjsfM;u rhozrk dk ,do.khZ; (mono-

chromatic) izdk'k mRlftZr djrk gSA
;fn ?ku dks.k ds vUnj izfr lsd.M
1 twy izdk'k ÅtkZ mRlftZr gks] rks
mls 1 okV / LVsjsfM;u dgrs gSaA

;kaf=kdh
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nl dh uke izrhd
?kkr (prefix)
1024 ;ksV~Vk (Yotta) Y
1021 tsV~Vk (Zetta) Z

1018 ,Dlk (exa) E
1015 isVk (peta) P

1012 Vsjk (tera) T
109 xhxk (giga) G

106 esxk (mega) M
103 fdyks (kilo) k

102 gsDVks (hecto) h
101 Msdk (deca) da

nl dh uke izrhd
?kkr (prefix)
10-1 Mslh (deci) d
10-2 lsUVh (centi) c

10-3 feyh (milli) m
10-6 ekbØks (micro) μ

10-9 uSuks (nano) n
10-12 ihdks (pico) p

10-15 isQEVks (femto) f
10-18 ,Vks (atto) a

10–21 tsIVks (zepto) z

10–24 ;ksDVks (yocto) y

(vii) inkFkZ dh ek=kk (Amount of Substance) dk ewy ek=kd ^eksy* (Mole) %
,d eksy] inkFkZ dh og ek=kk gS] ftlesa mlds vo;oh rRoksa (ijek.kq] v.kq] ------
vkfn) dh la[;k 6.023 × 1023 gksrh gSA bl la[;k dks vkoksxkMªks fu;rkad
(Avogadro’s Constant dgrs gSaA bldk laosQr mol gksrk gS

●●●●● SI i¼fr ds nks lEiwjd ek=kd gS %  (i) jsfM;u (radian) (ii) LVsjsfM;u (steradian)

(i) jsfM;u (Radian) % fdlh o`Ùk dh f=kT;k ds cjkcj yEckbZ ds pki }kjk mlds dsUnz
ij cuk;k x;k dks.k ,d jsfM;u gksrk gSA bl ek=kd dk iz;ksx lery ij cus dks.kksa dks
ekius ds fy, fd;k tkrk gSA bldk laosQr rad gksrk gSA

(ii) LVsjsfM;u (Steradian) % fdlh xksys dh lrg ij mldh f=kT;k ds cjkcj Hkqtk okys
oxkZdkj {ks=kiQy }kjk xksys ds dsUnz ij cuk, x, ?ku dks.k dks 1 LVsjsfM;u dgrs gSaA
;g Bkslh; dks.kksa dks ekius dk ek=kd gSA bldk laosQr sr gksrk gSA

ewy ek=kd (Fundamental Units)

HkkSfrd jkf'k SI ek=kd@bdkbZ izrhd@ladsr
(Physical quantity) (SI Unit) (Symbol)

yackbZ (Length) ehVj (Metre) m

nzO;eku (Mass) fdyksxzke (Kilogram) kg

le; (Time) lsd.M (Second) s

fo|qr /kjk (Electric current) ,sfEi;j (Ampere) A

rki (Temperature) dsfYou (Kelvin) K

T;ksfr rhozrk (Luminus Intensity) dS.Msyk (Candela) cd

inkFkZ dh ek=kk (Amount of eksy (Mole) mol
substance)

lEiwjd ek=kd (Supplementary Units)

lery dks.k (Plane angle) jsfM;u (Radian) rad

Bkslh; dks.k (Solid angles) LVsjsfM;u (Steradian) sr

●●●●● HkkSfrdh esa cgqr NksVh vkSj cgqr cM+h jkf'k;ksa ds ekuksa dks nl dh ?kkr ds :i esa O;Dr
fd;k tkrk gSA 10 dh dqN ?kkrksa dks fo'ks"k uke rFkk ladsr esa O;Dr djrs gSa] tks
fuEufyf[kr gSa &
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dqN izeq[k ek=kd (Some important Units) %

1. [kxksyh; bdkbZ (Astronomical Unit - A.U.) : [kxksyh; bdkbZ nwjh dk ek=kd gSA
lw;Z vkSj i`Foh ds chp dh ekè; nwjh (Mean Distance) ^[kxksyh; bdkbZ* dgykrh gSA
(1 A.U. = 1.495 × 1011 Metres)

2. izdk'k o"kZ (Light Year) % izdk'k o"kZ nwjh dk ek=kd gSA ,d izdk'k o"kZ fuokZr esa
izdk'k ds }kjk ,d o"kZ esa pyh x;h nwjh gS] tks 9.46 × 1015 eh- ds cjkcj gksrh gSA

3. ikjlsd (Parsec) % ikjlsd nwjh ekius dh lcls cM+h bdkbZ gSA ftldk eku
3.084 ×106 eh- gksrk gSA

nwjh ds ek=kd

1 ikjlsd = 3.26 izdk'k o"kZ

= 3.08 × 1016 ehVj

1 izdk'k o"kZ = 9.46 × 1015 ehVj

1 iQehZ = 1 fm = 10–15 ehVj

1 ,saXLVªkWe = 1 Å = 10–10 ehVj

1 ukfod = 1.852 fdyksehVj

ukfod ehy (Nautical mile)

{ks=kiQy ds ek=kd

1 ,dM+ (area) = 4840 oxZ xt

= 43560 oxZ iQhV

= 4046.94 oxZ ehVj

1 gsDVs;j (hectare)= 2.471 vFkok 2.5 ,dM+

1 oxZ ehy (square mile)

= 2.6 oxZ fdyksehVj

= 256 gsDVs;j

= 640 ,dM+

1 oxZ fdyksehVj  = 100 gsDVs;j

æO;eku ds ek=kd

1 ikm.M = 16 vkmUl

= 453.52 xzke

1 vkmUl = 28.35 xzke

1 ehfVªd Vu = 1000 fdyksxzke

1 fdyksxzke = 2.205 ikm.M

1 dSjsV = 205.3 feyhxzke

1 feyhxzke = 10–6 fdyksxzke

vk;ru ds ek=kd

1 yhVj (litre) = 1000 ?ku lsaVhehVj (cc)

= 0.2642 xSyu

= 100 lsaVhyhVj

= 1.76 fiaV

10 yhVj = 2.2 xSyu

1 xSyu = 231 ?ku bap
= 3785.4 ?ku lseh-
= 3.785 yhVj

1 cSjy = 158.987 yhVj
le; ds ek=kd

1 lsd.M = ekè; lkSj fnol dk

1
86400

 oka Hkkx

1 'ksd (Shake) = 10–8 lsd.M
1 feuV = 60 lsd.M
1 ?kaVk = 60 feuV
1 ?kaVk = 3600 lsd.M
1 fnu = 24 ?kaVs
1 lIrkg = 7 fnu
1 pUnzekl (Lunar month)

= 4 lIrkg = 27.3 fnu
= 28 fnu (yxHkx)

1 lkSj fnu = 86400 lsd.M
1 lkSj ekl (Solar month)  =

30 ;k 31 fnu (iQjojh 28 ;k 29 fnu)
1 o"kZ (1 year) = 13 pUnzekl 1 fnu
12 lkSj ekl = 365¼ fnu = 365 fnu 6 ?kaVk
1 yhi o"kZ (Leap Year)

= 366 fnu

;kaf=kdh
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foek,¡ (Dimensions) – HkkSfrd jkf'k;ksa ds O;qRiUu ek=kd fudkyus ds fy, ewy ek=kdksa
ij tks ?kkrsa yxkuh iM+rh gSa] mUgsa ml jkf'k dh foek,a dgrs gSaA yEckbZ] nzO;eku] le; rFkk rki
ds foeh; ladsr Øe'k% L, M, T rFkk K iz;qDr fd;s tkrs gSaA ;fn fdlh HkkSfrd jkf'k dh yEckbZ
esa a, nzO;eku esa b, le; esa c rFkk rki esa d foek,¡ gks] rks ml jkf'k dh foekvksa dks fuEufyf[kr
izdkj fy[krs gSa&

[LaMbTckd]A bls ml jkf'k dk foeh; lw=k dgrs gSaA
HkkSfrd jkf'k;ksa osQ foeh; lw=k

HkkSfrdh jkf'k lw=k foeh; lw=k

1. {ks=kiQy yEckbZ × pkSM+kbZ [L×L] = [L2]

2. vk;ru yEckbZ × pkSM+kbZ × eksVkbZ [L×L ×L] = [L3]

3. osx ,oa pky foLFkkiu
le; ,oa

nwjh
le;

L
T

 = [L T –1]

4. Roj.k osx&ifjorZu
le;

LT
[T]

–1

 = [L T–2]

5. cy nzO;eku × Roj.k [M] [LT–2] = [MLT–2]

6. dk;Z cy × foLFkkiu [MLT–2] [L] = [ML2T–2]

7. 'kfDr dk;Z
le;

[ML T
[T]

–22 ]
 = [ML2 T–3]

8. ?kuRo
nzO;eku
vk;ru

[M]
[L ]3  = [ML–3]

9. laosx nzO;eku × osx [M] [LT–1] = [MLT–1]

10. xfrt mQtkZ 1
2
 (nzO;eku) × (osx)2 [M] [LT–1]2 = [ML2T–2]

11. xq#Roh; fLFkfrt mQtkZ nzO;eku×xq#Roh; Roj.k×nwjh [M] [LT–2] [L] = [ML2T–2]

12. nkc
cy

{ks=kiQy
[MLT

[L ]

–2]
2  = [ML–1 T–2]

13. vkosx cy × le; [MLT–2] [T] = [MLT–1]

14. cy vk?kw.kZ cy × nwjh [MLT–2] [L] = [ML2T–2]

15. izfrcy
cy

{ks=kiQy
[MLT

[L ]

–2]
2  = [ML–1 T–2]

16. foÑfr
yackbZ esa o`f¼
izkjfEHkd yackbZ

[L]
[L] = [L0]

17. izR;kLFkrk xq.kkad
izfrcy
foÑfr [ML–1 T–2]

18. i`"B&ruko
cy
yackbZ

[MLT
[L]

–2]
 = [MT–2]

19. xq#Rokd"kZ.k fu;rkad cy nwjh
nzO;eku nzO;eku

×
×

2 [MLT
[M] × [M]

–2]×[L ]2

 = [M–1 L3 T–2]
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20. xq#Roh; {ks=k dh rhozrk xq#Rokd"kZ.k&cy
nzO;eku

[MLT
[M]

–2]
 = [LT–2]

21. xq#Roh; foHko dk;Z
nzO;eku

[ML T
[M]

–22 ]
 = [L2 T–2]

22. fLaizx dk cy&fu;rkad
vkjksfir cy
yackbZ esa o`f¼

[MLT
[L]

–2]
 = [MT–2]

23. vko`fÙk
1

vkorZdky [T–1]

24. dks.k
pki
f=kT;k

[L]
[L] = [L0]

25. dks.kh; osx dks.k
le;

[L ]
[T]

0

 = [T–1]

26. dks.kh; Roj.k dks.kh; osx
le;

[ T
[T]

–1]
 = [T–2]

27. tM+Ro&vk?kw.kZ nzO;eku × (nwjh)2 [M] [L2] = [ML2]

28. dks.kh; laosx tM+Ro&vk?kw.kZ × dks.kh; osx [ML2] [T–1] = [ML2 T–1]

29. fof'k"V mQ"ek
mQ"eh; mQtkZ

nzO;eku rki&o`f¼×
[ML
[M] [ ]

2 T ]–2

�
 = [L2 T–2 θ–1]

30. mQ"ek /kfjrk nzO;eku × fof'k"V mQ"ek [M] [L2T–2θ–1]=[ML2T–2θ–1]

31. xqIr mQ"ek mQ"eh; mQtkZ
nzO;eku

[ML
[M]

2 T ]–2

 = [L2T–2]

32. js[kh; izlkj&xq.kkad
mQ"eh; mQtkZ nwjh

{ks=kiQy rkikUrj le;karjky
×

× ×

[L
[L] [ ]

]
�

 = [θ–1]

33. mQ"ek&pkydrk xq.kkad
mQ"eh; mQtkZ nwjh

{ks=kiQy rkikUrj le;karjky
×

× ×
  

[ML T
[L ] [ ] [T]

2 –2

2

][L]
�

 = [MLT–3θ–1]

34. cksYV~leku fu;rkad xfrt mQtkZ
rki

[ML T
[ ]

2 –2][L]
�

 = [ML2T–2θ–1]

35. xSl fu;rkad
nkc vk;ru

rki
× [ML T

[ ]

–1 –2][L ]3

�
=[ML2T–2θ–1]

36. Iykad fu;rkad
mQtkZ
vko`fÙk

[ML T
[T ]

2 –2]
–1  = [ML2T–1]

37. osx izo.krk
osx ifjorZu

nwjh
[LT
[L]

–1]
 = [T–1]

38. ';kurk xq.kkad
cy

{ks=kiQy osx&izo.krk×
[MLT
[L ][T ]

–2]
2 –1  = [ML–1T–1]

;kaf=kdh
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●●●●● fojke vkSj xfr % ;fn fdlh oLrq dh

fLFkfr fdlh fLFkj oLrq ds lkis{k le; ds

lkFk cnyrh jgrh gS] rks mls xfr voLFkk

esa dgh tkrh gS] tSls & pyrh gqbZ jsyxkM+h

tks fctyh iksy ;k iVjh ds fdukjs fLFkr

isM+&ikSèks ds lkis{k viuh fLFkfr cnyrh

jgrh gSA le; ds lkFk fLFkj oLrq ds

lkis{k fLFkfr ugha cnyus ij mls fojke

voLFkk dgh tkrh gS] xfr rFkk fojke

lkisf{kd gksrh gSA tSls pyrh gqbZ jsyxkM+h

esa cSBs gq, euq"; osQ lkis{k pyrh gqbZ

jsyxkM+h Hkh fLFkj yxrh gS] ijarq iVjh osQ

fdukjs ij [kM+s gq, euq"; osQ lkis{k ogha

jsyxkM+h xfr'khy yxrh gSA

xfr osQ izdkj %

●●●●● ljy js[kh; xfr (Simple Linear

Motion) %  tc dksbZ d.k ,d ljy js[kk

esa xfreku gksrk gS] rks mldh xfr ljyjs[kh;

xfr dgykrh gS] tSlsμ cUnwd ls NksM+h xbZ

xksyh] <ky ij uhps ljdrk ckyd vkfnA

1.fLFkfr (Position) % fdlh funsZ'k

rU=k esa fdlh d.k dh ewy fcUnq ls nwjh

mldh fLFkfr dks iznf'kZr djrh gS rFkk

ewy fcUnq ls d.k rd] d.k dh fn'kk

esa [khaph xbZ js[kk d.k dh fLFkfr

lfn'k (Position vector) dgykrh gSA

2.nwjh (Distance) % oLrq }kjk fdlh

le;&vUrjky esa r; fd, x, ekxZ dh

lEiw.kZ yEckbZ dks nwjh dgrs gSaA ;g

,d vfn'k jkf'k gSA ;g lnSo èkukRed

gksrh gSA

3.foLFkkiu (Displacement) % oLrq

dh vafre fLFkfr rFkk izkjafHkd fLFkfr

ds chp dh U;wure nwjh dks foLFkkiu

dgrs gSaA foLFkkiu ,d lfn'k jkf'k gS]

blesa ifjek.k ,oa fn'kk nksuksa gksrs gSaA

foLFkkiu dk eku èkukRed] Í.kkRed

;k 'kwU; dqN Hkh gks ldrk gSA

,d leku rFkk vleku xfr (Uniform

and Variable motion) :

(1) ,d leku xfr % oLrq ,d leku

xfr esa gksrh gS] ;fn og le; osQ cjkcj

varjkyksa esa cjkcj nwfj;k¡ pyrh gS] ;g le;

varjky pkgs fdruk Hkh NksVk D;ksa u gksA tc

,d dkj ,d lh/s jkLrs ij leku le;kUrjky

esa leku nwfj;k¡ r; djrh gS] rks bldh xfr ,d

leku xfr dgykrh gSA

leku xfr dk nwjh xzkiQ ,d lh/h js[kk gksrh gS

mnkgj.k osQ fy, %

nwjh

le;

,d
 l
eku
 x
fr

O

A
Y

X

ekuk ,d dkj 15 eh- izfr lsoQ.M dh

pky ls pyrh gS] izR;sd lsoQ.M esa 15 eh- dh

leku nwjh r; djsxh blfy, mldh xfr ,d

leku gksxhA

(2) vleku xfr % fdlh oLrq esa vleku

xfr gksrh gS] ;fn og le; osQ leku vUrjkyksa

esa vleku nwfj;k¡ pyrh gSA

xfr (MOTION)
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nwjh

le;

vl
eku

xfr

x

y

vleku xfr okyh oLrq dk nwjh&le;

xzkiQ ,d oØ js[kk gksrh gSA

mnkgj.k %

(a) Lora=k :i ls fxjrh gqbZ oLrq dh xfrA

(b) jsyos LVs'ku ls jsyxkM+h NwVus dh xfr

Hkh vleku xfr gksrh gS D;ksafd tc jsyxkM+h

LVs'ku ls NqVrh gS] og igys lsd.M esa cgqr

de nwjh r; djrh gS] nwljs lsoQ.M esa jsyxkM+h

oqQN vf/d nwjh r; djrh gS vkSj blh izdkj

c<+rh tkrh gS vkSj tc jsyxkM+h vxys LVs'ku

ij igq¡pus okyh gksrh gS] mlosQ }kjk r; dh xbZ

nwjh izfr lsd.M de gksrh tkrh gSA

dksbZ oLrq bdkbZ le; esa ftruh nwjh r; djrh gS]
mls mldh pky dgrs gSaA ;g vfn'k jkf'k gSA
bldk ek=kd ehVj izfr lsoQ.M eh @ ls gSSI

pky (v) =
pyh xbZ oqQy nwjh (s)

fy;k x;k le; (t)

,d leku pky esa oLrq le; osQ
leku vUrjkyksa esa leku nwjh r;
djrh gS

i`Foh dh vius v{k ij xfr
?kM+h dh lwb;ksa dh xfr
Vdjko osQ chp v.kq ,d

leku pky esa gksrs gSa

(a)

(b)

(c)

mnkgj.k %

,d leku pky
(Uniform Speed)

vleku pky esa oLrq leku le; esa
vleku nwfj;k¡ r; djrh gSaA bls vfLFkj
pky Hkh dgrs gSaA
mnkgj.k %

jsyos LVs'ku ls jsyxkM+h NwVus dh
pky
izfr;ksfxrk esa Hkkx ysus okys LosQVj

-(variable speed)-

(i)

(ii)

vleku pky
(Variable Speed)

rkRdkfyd ;k rkR{kf.kd pky fdlh
fo'ks"k {k.k ij oLrq dh pky gSA
mnkgj.k % dkj] gokbZ tgkt] cl
vkfn osQ LihMksehVjA

rkR{kf.kd pky =
fo'ks"k {k.k esa pyh xbZ nwjh

{kf.kd le;

rkRdkfyd pky
(Instantaneous Speed)

vkSlr pky xfreku oLrq }kjk r; dh xbZ oqQy nwjh
rFkk nwjh r; djus esa yxs oqQy le; osQ vuqikr gSA

tc oLrq fHkUu&fHkUu pkyksa ls leku nwjh r; djrh
gS rks

tc oLrq fHkUu&fHkUu pkyksa ls leku
le; rd pyrh gSa rks

vkSlr pky =
pyh xbZ oqQy nwjh
fy;k x;k oqQy le;

vkSlr pky =
2V V1 2

V + V1 2

vkSlr pky =
V + V1 2

2

vkSlr pky
(Average Speed)

pky (Speed)

xfr
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osx (v) =
nh gqbZ fn'kk esa pyh xbZ nwjh (s)

fy;k x;k le; (t)

,d leku osx esa oLrq leku
le;kUrjkyksa esa leku nwjh
foLFkkfir gksrh gSA
bls vpj osx Hkh dgrs gSaA

,d leku osx ;k fLFkj osx
(Uniform Velocity or
Constant Velocity)

vleku osx esa oLrq leku le;kUrjkyksa
esa vleku nwjh foLFkkfir gksrh gSA

o`Ùkkdkj ekxZ esa dkj dh pkymnkgj.k %

vleku osx ;k vfLFkj osx
(Non-uniform velocity or

variable velocity)

rkR{kf.kd osx fdlh fo'ks"k {k.k ij
oLrq dk osx gSA

rkR{kf.kd osx
(Instantaneous Velocity)

osx (Velocity)

osx esa dksbZ oLrq bdkbZ le; esa fdlh fuf'pr fn'kk esa
ftruh nwjh r; djrh gS] ;kuh ftruh foLFkkfir gksrh
gSA osx èkukRed] ½.kkRed ;k 'kwU; gks ldrk gSA

jkf'k lfn'k
ek=kd ehVj izfr lsd.M ( )

→
→SI m/s

vkSlr osx oLrq }kjk r; fd, x, oqQy foLFkkiu

rFkk oLrq }kjk fy, x, oqQy le; osQ vuqikr gSaA

;fn oLrq dk osx fuf'pr fn'kk esa ,d leku nj ls

ifjofrZr gks jgk gS rks

vkSlr osx =
izkjfEHkd osx $ vafre osx

oqQy le;

=
u+v
2

vkSlr osx
(Average Velocity

vkSlr osx =
oqQy foLFkkiu

oqQy le;
Note :

lkis{k osx ;k vkisf{kd osx] ,d oLrq dk
nwljh oLrq osQ lkis{k le; ifjorZu dh
nj n'kkZrk gSA

;fn nks oLrq,¡ fHkUu osxksa ls ,d gh
fn'kk esa py jgs gks rks

lkis{k osx

;fn nks oLrq,¡ ,oa osxksa ls
foijhr fn'kk esa py jgsa gksa rks

= V – V

V V

= V + V

1 2

1 2

1 2lkis{k osx

lkis{k xfr % (Relative Velocity) :



GSH–16      One Liner Approach     lkekU; foKkulkekU; foKkulkekU; foKkulkekU; foKkulkekU; foKku

Y-v{k

fLFkj oLrq

le; (t)

X-v{kfo
LF
kki
u

(s
)

O

●●●●● ;fn le;&foLFkkiu xzkiQ ,d frjNh ljy
js[kk osQ :i esa gS rks blls ;g fu"d"kZ
fudyrk gS fd oLrq ,d&leku osx ls
xfr'khy gS] D;ksafd lHkh fcanqvksa ij <ky
leku gSA pw¡fd foLFkkiu] le; osQ lkFk
c<+ jgk gS] vr% oLrq leku osx ls lanHkZ
fcanq ls nwj tk jgh gSA

Y-v{k

fu;r osx ls nwj
tkrh oLrq

le; (t)

X-v{kfo
LF
kki
u

(s
)

O

●●●●● ;fn le;&foLFkkiu xzkiQ uhps dh vksj
mrjrh gqbZ ,d frjNh js[kk osQ :i esa gS rks
blls fu"d"kZ fudyrk gS fd oLrq lanHkZ
fcanq osQ fudV vk jgh gS ;k le; c<+us osQ
lkFk foLFkkiu ?kV jgk gSA

Y-v{k

fu;r osx ls fudV
vkrh oLrq

le; (t)

X-v{kfo
LF
kki
u

(s
)

O

●●●●● ;fn le;&foLFkkiu xzkiQ ,d oØ gS rks
bldk <ky le; osQ lkFk c<+rk tkrk gS
vFkkZr~ oLrq dk osx c<+rk tkrk gSA

Y-v{k

c<+rs osx ls
xfreku oLrq

le; (t)

X-v{kfo
LF
kki
u

(s
)

O

●●●●● ;fn le;&foLFkkiu xzkiQ ,d ,slk oØ gS]
ftldk <ky dHkh c<+rk gqvk vkSj dHkh
?kVrk gqvk gS rks bldk vFkZ gS fd oLrq
vleku osx ls xfr'khy gSA bldk osx
dHkh c<+rk ,oa dHkh ?kVrk gqvk gksxkA

Y-v{k

c<+rs&?kVrs osx ls
xfreku oLrq

le; (t)

X-v{kfo
LF
kki
u

(s
)

O

●●●●● ;fn le;&foLFkkiu xzkiQ ,d ,slk oØ gS
ftldk <ky vuar gS rks bldk vFkZ ;g
gqvk fd xfreku oLrq vuar osx ls xfreku
gS tks fd vlaHko gSA

Y-v{k

vuar osx
ls xfreku

oLrq
(vlaHko)

le; (t)

X-v{kfo
LF
kki
u

(s
)

O

le;&foLFkkiu xzkiQ
fp=k ls Li"V gS fd le;&foLFkkiu oØ dk <ky ns[kdj xfreku oLrq osQ osx osQ ckjs esa

fu"d"kZ izkIr fd;s tk ldrs gSaA blosQ oqQN mnkgj.k fuEuor~ gSA
●●●●● le;&foLFkkiu xzkiQ] le;&v{k osQ lekarj osQ leku ,d ljy js[kk gS rks mldk le;&v{k

ls dks.k dk eku 'kwU; gSA vr% bldk <ky (tan θ) 'kwU; gS vFkkZr~ oLrq dk osx 'kwU; gSA
Li"V gS fd oLrq fojkekoLFkk esa gksxhA

xfr
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Roj.k ( ) =a
osx ifjorZu ( )Δv

le;kUrjky ( t)Δ

,d leku Roj.k esa oLrq osQ osx esa
leku le;kUrjkyksa esa leku ifjorZu
gksrk gSA
mnkgj.k % m¡QpkbZ ls fxjrh gqbZ oLrq rFkk
ur lery ij
yq<+drh oLrq

( )inclined plane

,d leku Roj.k ;k vpj Roj.k
(Uniform or

Constant Acceleration)

vleku Roj.k esa oLrq osQ osx esa leku
le;kUrjkyksa esa fHkUu&fHkUu ifjorZu gksrk gSA

(1) fLizax esa mRiUu Roj.k
(2) ;fn ,d lh/h lM+d ij nkSM+rh dkj osQ
osx esa leku le;kUrjkyksa esa vleku o`f¼
gksrh gSA

mnkgj.k %

vleku Roj.k ;k vfLFkj Roj.k
(Non-uniform or

variable Acceleration)

rR{kf.kd Roj.k esa fdlh fo'ks"k {k.k ij
oLrq dh xfr esa Roj.k gSA

rR{kf.kd Roj.k
(Instantaneous Acceleration)

Roj.k (Acceleration)

Roj.k xfr'khy oLrq osQ osx ifjorZu dh nj gSA Roj.k
dks izk;% ls lwfpr djrs gaSA
jkf'k lfn'k

ek=kd ehVj izfr oxZ lsoaQM ( )
→

→

‘ ’

SI m/s

a

2

vkSlr Roj.k ,d oLrq vfLFkj Roj.k

ls xfr'khy

oLrq osQ osx esa oqQy ifjorZu rFkk mlesa yxs

oqQy le; dk vuqikr gSA

;g /ukRed vkSj ½.kkRed nksuksa gks ldrk gSA

;g osx&ifjorZu osQ fpÉ ij fuHkZj

djrk gSA vxj ;g 'kwU; gS rks vkSlr Roj.k

'kwU; gksxkA

( )

( )

Variable Acceleration

sign

vkSlr Roj.k
(Average Acceleration

vkSlr Roj.k =
osx esa oqQy ifjorZu
yxk oqQy le;

Note :

;fn oLrq dk osx le; osQ lkFk c<+ jgk gS] rks
Roj.k /ukRed gksrk gS vkSj ;fn oLrq dk osx le;
osQ lkFk ?kV jgk gS (vFkkZr~ ) rc Roj.k
½.kkRed gksrk gSA bl ½.kkRed Roj.k dks gh
eUnu
dgrs gSaA
mnkgj.k % xkM+h osQ ,DlhysjsVj dks nckus ij xkM+h
dk osx /hjs&/hjs c<+rk gS] ijUrq vpkud czsd
yxkus ij osx rsth ls ?kVrk gSA vr% vpkud cszd
yxkus ij xkM+h esa ,dleku eUnu mRiUu
gksrk gSA

eUnu %

( )

(deceleration or Retardation) :

deceleration or retardation

u > v

Roj.k ( ) =a
–vafre osx izkjafHkd osx

fy;k x;k le;

a= v–u
t

�

�



GSH–18      One Liner Approach     lkekU; foKkulkekU; foKkulkekU; foKkulkekU; foKkulkekU; foKku

,d leku Roj.k dh fo'ks"krk,¡
(1) tc Roj.k ,d leku gksrk gS rks fdlh

fuf'pr le; ij rR{kf.kd Roj.k vkSlr
Roj.k osQ cjkcj gksrk gSA

(2) ;fn osx ,d leku gks rks Roj.k 'kwU;
gksxkA

(3) ,d leku Roj.k osQ fy, osx&le; xzkiQ
ljy js[kk esa gksrk gSA

(4) ;fn cjkcj le; vUrjky esa pky esa cjkcj
ifjorZu ugha gksrk gS rks Roj.k vleku
gksrk gSA
xfr dk xzkiQh; izn'kZu (Graphical

Representation of Motion)
(1) nwjh&le; xzkiQ (Distance-time

graph) : ,d leku pky osQ fy,] le; osQ
izfrowQy pyh xbZ nwjh dk xzkiQ] js[kk OA }kjk
n'kkZ;k x;k gS] lh/h js[kk gksxkA nwjh&le; xzkiQ
dh <yku pky dks crkrh gSA

nwjh

le;

,d
 l
eku
 x
fr

O

A
Y

X

vr% (i) ;fn oLrq dh nwjh&le; xzkiQ
lh/h js[kk gS] rks pky ,d leku gSA

(ii) ;fn oLrq dh nwjh le; xzkiQ oØ js[kk
gS rks pky vleku gSA

(2) osx&le; xzkiQ (Velocity-time
graph) :

(a) osx&le; xzkiQ ;fn osx fLFkj jgrk gS
rks % fLFkj osx (;k ,d leku osx) ls xfr'khy
oLrq dk osx&le; xzkiQ v{k osQ lekUrj lhèkh
js[kk gksrk gSA tSlk fd fp=k esa js[kk ST }kjk
iznf'kZr fd;k x;k gSA

osx

le;

Y

X

TS

(b) osx&le; xzkiQ tc osx ,d leku
nj ls ifjofrZr gksrk gSA (,d leku Roj.k)%

osx

le;

Y

X

A

O

,d leku :i ls ifjofrZr gksrs gq, osx
osQ fy, osx le; xzkiQ lh/h js[kk gksxkA tSlk
fd fp=k esa js[kk OA }kjk iznf'kZr fd;k x;k gSA

(c) osx&le; xzkiQ tc Roj.k vleku gS%

osx

le;

Y
B

XO

tc oLrq dk osx vfu;fer rjhosQ ls
ifjofrZr gksrk gS rks oLrq dk osx&le; xzkiQ
oØ js[kk gksrk gS tSlk fd fp=k esa oØ js[kk
OB }kjk iznf'kZr fd;k x;k gSA

xzkiQh; fof/ ls xfr osQ lehdj.k
(Equation of Motion by Graphical
Method) : bls ,d leku Rofjr xfr osQ fy,
xSyhfy;ks (Gallileo) osQ lehdj.k Hkh dgrs gSaA

(i) xfr dk izFke lehdj.k %

v = u + at

(ii) xfr dk f}rh; lehdj.k %

s = ut + ta
21

2

(iii) xfr dk r`rh; lehdj.k %

v =u +2 s
2 2

a

tgk¡] s = nwjh] u = izkjafHkd osx]

v = vafre osx] a =  Roj.k] t = le; bR;kfnA

xfr
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eqDr :i ls fxjrs gq, fi.M dh xfr
(Free Falling motion of an object) :

●●●●● tc dksbZ oLrq mQij ls eqDr :i ls NksM+h
tkrh gS] rks og xq#Ro cy osQ dkj.k i`Foh
dh vksj fxjus yxrh gS tSls&tSls oLrq
i`Foh dh lrg osQ fudV vkrh tkrh gS]
mldk osx c<+rk tkrk gSA

●●●●● bldk dkj.k gS osx esa Roj.k mRiUu gksuk
ftls xq#Roh; Roj.k (acceleration due
to gravity) dgrs gSa] bls g ls iznf'kZr
djrs gSaA

●●●●● ìFoh dh lrg ij xq#Roh; Roj.k dk eku 9.8
eh@ls2 gksrk gS ftldk ek=kd eh@ls2 gksrk gSA

●●●●● Lora=k :i ls fxjrh gqbZ oLrq ij g dk eku
,dleku gksrk gSA

●●●●● m¡QpkbZ ls fxjkus ij ,d ia[k] ,d flDosQ
dh rqyuk esa nsj ls i`Foh dh lrg ij
igq¡prk gS] ftldk dkj.k ;g gS fd ok;q
fxjrs gq, Hkkj esa vojks/ mRiUu djrh gSA

●●●●● ;fn fuokZr~ esa nks oLrqvksa dks ,d lkFk
NksM+k tk,] rks nksuksa oLrq,¡ i`Foh dh lrg
ij ,d lkFk igq¡psxhA

●●●●● ,d leku Roj.k ls i`Foh dh lrg ij
fxjrs gq, fi.Mksa dh rhu lehdj.k fuEu
izdkj gS %
(i) v = u + gt
(ii) h = ut + ½ gt2

(iii) v2 = u2 + 2gh
tgk¡] h = eqDr :i ls fxjrs fi.M dh m¡QpkbZ]
t = fxjrs gq, fi.M dk le;
u = fi.M dk izkjfEHkd osx
v = fi.M dk vfUre osx

●●●●● xfr osQ lehdj.k esa js[kh; Roj.k (a) osQ
LFkku ij xq#Roh; Roj.k (g) j[kdj lehdj.k
izkIr dh tk ldrh gSA

●●●●● ;fn ,d fi.M fdlh m¡QpkbZ ls eqDr :i
ls fxjrk gS] rc fi.M dk izkjfEHkd osx
'kwU; gksrk gSA

●●●●● fdlh m¡QpkbZ ls fxjrs gq, fi.M esa yxk
le; rFkk uhps ls mQij tkus esa yxk le;
cjkcj gksrk gSA

●●●●● LFkkukUrjh; xfr (Translatory
Motion) : tc ,d oLrq (d.k ugha)
,d lh/h js[kk esa xfreku gksrh gS] rks
mldh xfr LFkkukUrjh; xfr dgykrh gSA

●●●●● ?kw.kZu xfr (Rotatory Motion) : tc
dksbZ oLrq fdlh fLFkj v{k osQ ifjr% bl
izdkj xfr djrh gS fd fi.M dk izR;sd
d.k òÙkh; iFk ij pyrk gS ,oa leLr
òÙkh; iFkksa dk osQUnz mlosQ v{k ij gksrk
gS rks oLrq dh xfr ?kw.kZu xfr dgykrh gSA

●●●●● nksyuh xfr (Oscillatory Motion) :

tc dksbZ oLrq fdlh fuf'pr fcUnq osQ
bèkj&m/j xfr djrh gS] rks mldh xfr
nksyuh xfr dgykrh gSA nksyu djus
okyh oLrq dk bldh ekè; fLFkfr osQ
fdlh Hkh vksj vf/dre foLFkkiu oLrq
dk vk;ke dgykrk gSA

●●●●● dEifud xfr (Vibratory Motion) :

nksyuh xfr esa ;fn vk;ke cgqr de gS]
rks mldh xfr dEifud xfr dgykrh gSA
mnkgj.k % ?kM+h osQ yksyd dh xfrA

●●●●● iz{ksI; xfr (Projectile motion) & tc dksbZ oLrq {kSfrt ls dksbZ dks.k cukrs gq,
ÅèokZèkj ry esa iz{ksfir fd;k tkrk gS] rks mldk iFk ijoy;kdkj gksrk gSA fi.M dh ;g
xfr iz{ksI; xfr (projectile motion) dgykrk gS rFkk bldk iFk iz{ksI; iFk dgykrk gSA

eg
Ùke

 m
¡Qp
kbZ

egÙke ijkl (R)

(mM~M;u dky vFkkZr~ oLrq
dks ls rd igq¡pus

esa yxk le;)

T
O B

,

O X

Y

(iz{ksi.k osx)

(iz{
ksi.k

dks.
k)

(usin )θ (u cos )θθ
H

u

B(iz{ksi.k fcUnq)
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●●●●● mM~M;u dky (Time of flight) & fiaM dks isaQdus rFkk okfil i`Foh ij fxjus ds chp

ds le; dks mM~M;u dky dgrs gSaA T = 
2u

g

sin  

tgk¡] u izkjafHkd osx gS] ftl ij fdlh fi.M dks {kSfrt ls θ dks.k ij iz{ksfir fd;k tkrk
gSA

●●●●● iz{ksI; dh egÙke Å¡pkbZ (Maximum height of projectile) h = 
u

g

2 2

2
sin  

●●●●● ijkl (Range) & fiaM vius mM~M;u dky esa ftruh {kSfrt nwjh r; djrk gS] mls ijkl

dgrs gSaA R = 
u

g

2 2sin  

●●●●● iz{ksI; dks.k θ rFkk (90°–θ) nksuksa osQ fy, {kSfrt ijkl dk eku leku gksrk gSA

●●●●● vf/dre {kSfrt ijkl osQ fy, fi.M dks 45° dks.k ij iz{ksfir djuk pkfg,A

●●●●● iz{ksI; dh xfr osQ nkSjku Roj.k lnSo fu;r gksrk gSA

●●●●● fdlh fi.M dks iz{ksfir djus ij igys mldk osx ?kVrs gq, U;wure eku izkIr djrk gS rFkk
iqu% pky c<+us ij og mlh iz{ksI; osx dks izkIr djrk gSA

●●●●● iz{ksI; osQ osx dk {kSfrt ?kVd lnSo fu;rkad (constant) gksrk gS D;ksafd bl fn'kk esa fdlh
Hkh izdkj dk Roj.k ugha gksrkA

●●●●● csl ckWy osQ [ksy esa] ,d f[kykM+h vius osx rFkk ?k"kZ.k dks.k dks fuf'pr djrk gS rkfd
vko';d nwjh dks U;wure le; esa izkIr fd;k tk losQA

U;wVu osQ xfr dk fu;e
(Newton’s Law of Motion)

izFke fu;e (First Law) f}rh; fu;e (Second Law) r`rh; fu;e (Third Law)

●●●●●     izR;sd oLrq viuh fojkek& ●●●●●     fdlh vlarqfyr cy }kjk ●●●●●     izR;sd fØ;k osQ leku vkSj
oLFkk esa ;k ljy js[kk ij fdlh oLrq esa mRiUu fd;k x;k foijhr izfrfØ;k gksrh gSA
,d leku xfr dh fn'kk Roj.k] cy osQ lekuqikrh vkSj ●●●●●     fØ;k vkSj izfrfØ;k lnSo nks
esa rc rd jguk pkgrh gS oLrq osQ nzO;eku osQ O;qRØekuqikrh fHkUu oLrqvksa ij dk;Z djrh
tc rd fd ml ij dksbZ gksrh gS rFkk Roj.k dh fn'kk gSA bl fu;e dks fØ;k izfr&
ckgjh cy u yxk;k tk,A cy dh fn'kk esa gksrh gSA fØ;k dk fu;e (Action-

Reaction Law) Hkh dgrs gSA

  Roj.k ( ) =a
cy

æO;eku

●●●●●     bl fu;e ls cy dh ●●●●●     bl fu;e ls cy dk O;atd ●●●●●     r`rh; fu;e osQ mnkgj.k %

ifjHkk"kk feyrh gSA cy izkIr gksrk gSA vFkkZr~ (i) canwd ls xksyh NksM+rs le;

oLrq esa ifjorZu ykrk gS ;k cy = nzO;eku × Roj.k ihNs dh vksj >Vdk yxukA

dksf'k'k djrk gSA

xfr
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●●●●●     bls tM+Ro dk fu;e     F = m × a (ii) uko osQ fdukjs ij ls

(Law of Inertia)Hkh ●●●●●     cy dk ek=kd U;wVu gSA tehu ij owQnus ij uko dk

dgrs gSaA ●●●●●     1N = 105 dyne ihNs gVukA

●●●●●     fdlh oLrq dk og xq.k ●●●●●     ,d U;wVu dk cy og cy (iii) uko [ksus osQ fy, ckal ls

ftlosQ dkj.k og viuh gS tks ,d fd- xzk- nzO;eku dh tehu dks nckukA

fojke voLFkk ;k ,d leku oLrq esa 1 eh- izfr lsa2 dk (iv) oqQvk¡ ls ikuh [khaprs

xfr dh voLFkk esa ifjorZu Roj.k mRiUu djrk gSA le; jLlh VwV tkus ij

dk fojks/ djrh gS] tM+Ro ●●●●●      }rh; fu;e osQ mnkgj.k % O;fDr dk ihNs fxj tkukA

(Inertia) dgykrh gSA (i) leku osx ls vkrh gqbZ (v) m¡QpkbZ ls owQnus ij pksV

fØosQV xsan ,oa Vsful xsan esa ls yxuk

tM+Ro ;k xfr osQ izFke Vsful xsan dks oSQp djuk vklku (vi) tsV ok;q;ku rFkk jkWosQV

fu;e osQ mnkgj.k gksrk gSA xfr osQ rhljs fu;e ij dk;Z

(i) #dh gqbZ xkM+h vpkud (ii) rsth ls vkrh gqbZ xsan dks djrs gSaA

py iM+us ij mlesa cSBs ;k=kh oSQp yidrs le; gkFk dks (vi) xqCckjs esa gok Hkjdj

ihNs dh vksj >qd tkrs gaSA ihNs dj ysuk rkfd pksV u yxsA NksM+us ij xfr osQ rhljs fu;e

(ii) pyrh gqbZ xkM+h osQ (iii) lhesaV osQ cus iQ'kZ ij ls xqCckjk mQij tkrk gSA

vpkud #dus ij mlesa cSBs vf/d pksV yxrh gS tcfd

;k=kh vkxs dh vksj >qd feV~Vh ;k xn~ns ij fxjus ij de

tkrs gSa pksV yxrh gSA

(iii) xksyh ekjus ij dk¡p esa (iv) xkfM+;ksa esa fLizax vkSj 'kkWd

Nsn gks tkrk gS ij VqdM+s ,CtkcZj (shock absorber)

ugha gksrkA yxk, tkrs gSa rkfd >Vdk de yxsA

(iv) dEcy dks M.Ms ls (v) gkFk osQ izgkj ls b±Vksa dh

ihVus ij /wy osQ d.k iV~Vh (slab) rksM+ukA

>M+dj fxj iM+rs gSaA (vi) eSnku dh feV~Vh dks [kksn

(v) isM+kas dks fgykus ij dj gYdk dj fn;k tkrk gSA

 mlls iQyksa dk VwV rkfd m¡Qph owQn (high jump)

 dj uhps fxjukA ,oa yach owQn (long jump)

 osQ f[kykM+h dks pksV u yxsA

●●●●● js[kh; laosx (Linear momentum) :  fdlh oLrq osQ nzO;eku rFkk js[kh; osx osQ
xq.kuiQy dks ml oLrq dk laosx dgrs gSaA ;g ,d lfn'k jkf'k gS rFkk bldk ek=kd
fdxzk&eh@ls- gksrk gSA bls P ls iznf'kZr djrs gSaA
;fn ,d oLrq dk æO;eku (m) rFkk osx (v) gS rc laosx = æO;eku × osx

P = mv
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mnkgj.k %
(i) ,d dkj rFkk Vªd dks leku le; esa

leku osx izkIr djus osQ fy, dkj dh rqyuk esa
Vªd dks vf/d cy dh vko';drk gksrh gS]
D;ksafd vfèkd æO;eku dh oLrqvksa dks vf/d
laosx dh vko';drk gksrh gSA bl izdkj] gYdh
oLrqvksa dh rqyuk esa Hkkjh oLrqvksa dks jksdus osQ
fy, vf/d cy dh vko';drk gksrh gSA

(ii) cUnwd ls NksM+h xbZ xksyh vklkuh ls
vius y{; rd igq¡p tkrh gSA ijUrq isaQdk x;k
iRFkj vklkuh ls y{; rd ugha igq¡p ikrk]
D;ksafd isaQosQ x, iRFkj dh rqyuk esa cUnwd ls
NksM+h xbZ xksyh dk osx vkSj bl izdkj ls js[kh;
laosx vf/d gksrk gSA vr% xksyh vf/d laosx
osQ dkj.k vklkuh ls y{; dks Hksn nsrh gSA

laosx&laj{k.k dk fu;e (Law of

conservation of momentum) : ;fn
fdlh lewg esa oLrq,¡ ,d&nwljs ij cy yxk
jgh gSa vFkkZr~ ikjLifjd fØ;k dj jgh gSa rks
ikjLifjd fØ;k osQ igys vkSj ikjLifjd fØ;k
osQ ckn] mudk oqQy laosx lajf{kr jgrk gS tc
rd fd mu ij dksbZ cká cy u yxsA bls laosx
laj{k.k dk fu;e dgrs gSaA
●●●●● ekuk fd A rFkk B nks xksys gSa ftudk

æO;eku Øe'k% m1 vkSj m2 rFkk izkjfEHkd
osx Øe'k% u1 ,oa u2 gSA ,d NksVs le;
varjky t rd ,d&nwljs ls Vdjkus osQ
i'pkr~ budk osx Øe'k% v1 ,oa v2 gks
tkrk gSA

A B A B

m1 m2 m1 m2

u1 u2 v1 v2

m u + m u = m v + m v1 1 2 2 1 1 2 2

bl izdkj]
VDdj ls iwoZ xksyksa dk oqQy laosx =

VDdj osQ ckn dk oqQy laosx
●●●●● bl rjg nks xksyksa (;k oLrqvksa) osQ chp

VDdj dh fLFkfr esa] VDdj iwoZ oqQy
laosx] muosQ VDdj osQ ckn oqQy laosx osQ

cjkcj gksrk gS vFkkZr~ oqQy laosx vifjofrZr
rFkk lajf{kr jgrk gS] c'krsZ bu ij dksbZ
vU; ckgjh cy dk;Z u djsA bls gh laosx
osQ laj{k.k osQ uke ls tkurs gSaA

●●●●● laosx laj{k.k osQ fu;e dh O;qRifÙk ijks{k
:i ls xfr osQ f}rh; fu;e ls dh tk
ldrh gSA
mnkgj.k %

(i) tc cjkcj laosx okyh nks xsansa vkil

esa VDdj ekjrh gSa rks xsanas vpkud #d tkrh

gSA ;gk¡ VDdj osQ igys 'kwU; jgrh gS rFkk

VDdj osQ ckn Hkh 'kwU; jgrh gS vFkkZr~ oqQy

laosx lajf{kr gksrh gSA

(ii) tc canwd ls xksyh NksM+h tkrh gS rks

og vR;f/d osx ls vkxs dh vksj c<+rh gS]

ftlls xksyh esa vkxs dh fn'kk esa laosx mRiUu

gks tkrk gSA xksyh Hkh canwd dks izfrfØ;k cy

osQ dkj.k ihNs dh vksj /osQyrh gSA ftlls

mlesa ihNs dh vksj laosx mRiUu gks tkrk gSA

(iii) tc ge uko ls unh osQ fdukjs ij

owQnrs gSa] rks uko dks vius iSjksa ls ihNs dh vksj

nckrs gSaA blls uko >VosQ ls ihNs dh vksj gV

tkrh gS rFkk mldh izfrfØ;k ges vkxs dh vksj

isaQd nsrh gSA

(iv) m¡Qph owQn ysus ls igys f[kykM+h

vius iSjksa ls Hkwfe dks uhps dh vksj nckrk gS

vkSj Hkwfe mls mQij dh vksj mNky nsrh gSA

(v) fdlh jkWosQV dh mM+ku (jkWosQV iz.ksnu)

U;wVu dk rhljk fu;e ;k laosx&lja{k.k fu;e

dks vfHkO;Dr djrk gSA blesa b±/u dh ngu ls

iSnk gqbZ xSlsa ckgj fudyrh gSa vkSj bldh

izfrfØ;k jkWosQV dks /osQyrh gSA blesa oLrq dk

æO;eku ifjofrZr gksrk jgrk gSa D;ksafd jkWosQV esa

ls xSl fudyrh jgrh gSA ;fn ngu osQ nkSjku

xSl osQ fudyus dh nj LFkk;h gks rks laosx

ifjorZu dh nj Hkh LFkk;h gksrh gS rFkk jkWosQV

dk osx rFkk Roj.k nksuksa esa gh o`f¼ gksrh gSA

js[kh; laosx
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●●●●● cy (Force) : cy og cká dkjd gS] tks fdlh oLrq dh fojkekoLFkk ;k ljy js[kk esa ,d
leku xfr dh voLFkk dks ifjofrZr dj ldrk gSA
cy dk ek=kd U;wVu gS 1 U;wVu (N) cy ds cjkcj gS tks 1 fdxzk- nzO;eku dh oLrq ij
dk;Z djds mlesa 1 eh-@lsd.M2 dk Roj.k mRiUu dj nsA
1 U;wVu = 105 Mkbu _  1 fdyksxzke = 9.8 U;wVu _  1 xzke Hkkj = 980  Mkbu

●

●

●

●

og cy tks fdlh oLrq dks i`Foh dh
vksj [khaps j[krk gS] ml cy dks
xq#Rokd"kZ.k cy dgrs gSaA
i`Foh izR;sd oLrq dks viuh vksj
vkdf"kZr djrh gSA
fdUgha nks oLrqvksa osQ eè;] pkgs ;s ,d
est ij j[ksa gks] muosQ chp ijLij
xq#Rokd"kZ.k cy dk;Zjr gksrk gSA
xq#Rokd"kZ.k osQ dkj.k pUnzek] i`Foh
osQ pkjksa vksj i`Foh] lw;Z osQ pkjksa
rjiQ ifjØek djrh gSA

xq#Rokd"kZ.k cy
(Gravitational Force)

;g nks izdkj dk gksrk gS %
fLFkj fo|qr cy %

pqEcdh; cy %

nks fLFkj fcanq vkos'kksa osQ
chp yxus okyk cy] fLFkj fo|qr cy
dgykrk gSA

nks pqEcdh; èkzqoksa osQ chp
yxus okyk cy pqEcdh; cy dgykrk gSA
fo|qr ,oa pqEcdh; cy ,d gh izfØ;k osQ
nks :i gSa vFkkZr~ ;s Lora=k u gksdj ijLij
lacaf/r gS vkSj fo|qr pqEcdh; cy dh
jpuk djrs gaS] ;g Hkh nwj&ijkl okyk
cy gSA
;g iQksVkWu uked d.k osQ ekè;e ls dk;Z
djrk gSA

(a)

(b)

●

●

fo|qr&pqEcdh; cy
(Electro-Magnetic Force)

●

●

ftl jsfM;ks ,sfDVo {k; dh izfØ;k esa
d.k fudyrs gSaA mls {k; dgrs gSaA

bl izfØ;k esa ukfHkd osQ vanj ,d
U;wVªkWu dk] izksVªkWu] bysDVªkWu ,oa
,sfUVU;wfVªuksa osQ :i esa fo?kVu ;k
fo{kfjr gks tkrk gSA bysDVªkWu ,oa
,sfUVU;wfVªuksa osQ chp ikjLifjd fØ;k
{kh.k cyksa osQ ekè;e ls gh gksrh gSA

� �

nqcZy ;k {kh.k cy
(Feeble Force)

cy osQ izdkj (Types of Forces)

ewyr% pkj izdkj osQ cy ik;s tkrs gSaA
fo'o osQ lHkh cy bUgha osQ varxZr vk tkrs gSa

● ukfHkd osQ vanj izksVkWu ,oa U;wVªkWu ,d
nwljs osQ brus ikl gksrs gSa] fiQj Hkh nks
izksVkWu ijLij izfrd"kZ.k }kjk nwj D;ksa ugha
isaQd fn, tkrs gSa\ dkj.k ;g gS fd muosQ
chp ,d cgqr gh 'kfDr 'kkyh vkd"kZ.k
cy dk;Z djrk gS ftls izcy cy dgrs
gSaA

izcy cy
(Strong Force)

●

●

;s cy nqcZy ;k {kh.k blfy, dgykrs gSa fd budk ifjek.k izcy cy dk yxHkx 10
xquk (vFkkZr~ cgqr de) gksrk gSA buosQ }kjk lapkfyr {k; izfØ;k,¡ cgqr /heh gksrh gSaA
;g vR;ar y?kq ijkl okyk cy gSA bldk ijkl izksVªkWu vkSj U;wVªkWu osQ vkdkj ls Hkh de
gksrk gSA vr% budk izHkko bu d.kksa osQ vanj rd gh lhfer jgrk gSA

&13



GSH–24      One Liner Approach     lkekU; foKkulkekU; foKkulkekU; foKkulkekU; foKkulkekU; foKku

●●●●● larqfyr cy (Balanced force) % tc fdlh fiaM ij ,d ls vfèkd cy dk;Z djrs
gksa vkSj mu lHkh cyksa dk ifj.kkeh cy 'kwU; gks] rks og fi.M larqfyr voLFkk esa gksxkA
bl fLFkfr esa fi.M ij yxus okys lHkh cy larqfyr cy dgykrs gSaA

●●●●● vlarqfyr cy (Unbalanced force) % tc fdlh oLrq ij nks ;k nks ls vfèkd cy
bl izdkj yxrs gSa fd oLrq fdlh ,d cy dh fn'kk esa xfr djus yxrh gS] rks oLrq ij
yxus okyk cy vlarqfyr cy dgykrk gSA

●

●

●

lEioZQ esa j[kh nks oLrqvksa osQ eè; ,d izdkj dk
cy dk;Z djrk gS] tks xfr djus esa oLrq dk
fojks/ djrk gS] ;g cy ?k"kZ.k cy dgykrk gSA
bldh fn'kk lnSo oLrq dh xfr dh fn'kk osQ
foijhr gksrh gSA
?k"kZ.k cy rhu izdkj osQ gksrs gSaA

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

lihZ ?k"kZ.k cy (Sliding force of Friction)

● tc dksbZ oLrq fdlh lrg ij ljdrh gS] rks
ljdus okyh oLrq rFkk ml lrg osQ chp yxus
okyk ?k"kZ.k cy lihZ ?k"kZ.k cy dgykrk gSA

LFkSfrd ?k"kZ.k cy
(Static Force of Friction)

●

●

tc fdlh oLrq dks fdlh lrg ij f[kldkus
osQ fy, cy yxk;k tk, vkSj ;fn oLrq vius
LFkku ls ugha f[klosQ] rks ,sls nksuksa lrgksa osQ
eè; yxus okys ?k"kZ.k cy dks LFkSfrd ?k"kZ.k
cy dgrs gSaA
bldk ifjek.k yxk, x, cy osQ cjkcj rFkk
fn'kk cy dh fn'kk osQ foijhr gksrk gSA

jksfyax ?k"kZ.k cy
(Rolling Force of Friction)

● tc ,d oLrq fdlh nwljh oLrq osQ
lrg ij yq<+drh gS] rks bu nksuksa
oLrqvksa osQ lrgksa osQ chp yxus
okyk cy jksfyax ?k"kZ.k cy
dgykrk gS

●●●●● ?k"kZ.k cy dh fo'ks"krk,¡ %
1. fdlh nks lrgksa ds eè; yxus okyk ?k"kZ.k cy muds lEidZ {ks=kiQy ij fuHkZj ugha djrk

gS ;g dsoy lrgksa dh izÑfr ,oa oLrq ds Hkkj ij fuHkZj djrk gSA
2. jksfyax ?k"kZ.k dk eku lcls de vkSj LFkSfrd ?k"kZ.k dk lcls vf/d gksrk gSA
3. ?k"kZ.k de djus ds fy, e'khuksa esa cky fc;fjax rFkk Lusgd (Lubricate) yxk, tkr s

gSa] tks lihZ ?k"kZ.k dks jksfyax ?k"kZ.k esa cny nsrs gSaA Hkkjh e'khuksa esa xzsiQkbV pw.kZ dk iz;ksx
Lusgd osQ :i esa fd;k tkrk gSA

4. ?k"kZ.k cy osQ dkj.k gh euq"; lh/k [kM+k jgrk gSA
5. ;fn lM+dksa ij ?k"kZ.k u gks rks ifg, fiQlyus yxrs gSaA
6. ?k"kZ.k cy u gksus ij ge osQys osQ fNyosQ rFkk cjlkr esa fpduh lM+d ij fiQly tkrs gSaA
7. ijarq ?k"kZ.k cy osQ dkj.k e'khuksa esa mQ"ek iSnk gksrh gS vkSj e'khu osQ py fgLls f?kl

tkrs gSaA

cy
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●●●●● vkosx (Impulse) % ;fn dksbZ cy fdlh oLrq ij de le; rd dk;Zjr jgs] rks cy vkSj
le; vUrjky osQ xq.kuiQy dks ml oLrq dk vkosx dgrs gSa ;k fdlh oLrq osQ laosx esa
mRiUu ifjorZu dks vkosx dgk tkrk gSA

vkosx laosx&ifjorZu cy le;&vUrjky= = ×

;g ,d lfn'k jkf'k gSA bldk SI ek=kd U;wVu lsoQ.M ;k fdxzk&eh@ls gksrk gSA bldh fn'kk
ogh gksrh gS] tks cy dh gksrh gSA
mnkgj.k %

(i) phuh feV~Vh osQ crZuksa dks dkxt ;k ?kkl&iwQl osQ VqdM+ksa esa iSd (Pack) djrs gaS] D;ksafd
fxjus dh fLFkfr esa] ?kkl&iwQl ;k dkxt osQ dkj.k vkosx] phuh feV~Vh osQ crZuksa esa vfèkd le;
ysrk gSA ftlls crZuksa ij yxus okyk cy de gks tkrk gS] vr% buosQ VwVus dh laHkkouk de
gks tkrh gSA

(ii) jsyxkM+h osQ fMCcksa dh 'kafVax (shunting) osQ nkSjku xaHkhj >Vdksa ls cpkus osQ fy,
izfrjks/ksa (buffers) dk mi;ksx fd;k tkrk gS] D;ksafd izfrjks/ksa dh mifLFkfr osQ dkj.k le; osQ
izHkko (impact) esa o`f¼ gks tkrh gSA ftlls >Vdksa osQ nkSjku cy de gks tkrk gS] vr% uqdlku
esa deh gks tkrh gSA

(iii) ,d rhoz /kod dks lq>ko fn;k tkrk gS fd og jsl [kRe djus osQ ckn viuh xfr
dks /hjs&/hjs de djs ftlls mlosQ le; esa o`f¼ gksxh rFkk mlosQ }kjk yxk;k x;k cy de
gksrk tk;sxkA

laosx rFkk vkosx esa varj
laosx (Momentum) vkosx (Impules)

1- laosx oLrq osQ nzO;eku ,oa mlosQ 1- vkosx vkjksfir cy ,oa cy osQ dk;Z djus
osx dk xq.kuiQy gSA osQ le; dk xq.kuiQy gksrk gSA

2- laosx = nzO;eku × osx 2- vkosx = cy × le;
3- ;g ,d lfn'k jkf'k gSA 3- ;g Hkh lfn'k jkf'k gSA
4- bldk ek=kd fdxzk eh@ls- gksrk gSA 4- bldk ek=kd Hkh fdxzk eh@ls- gSA

fyÝV esa O;fDr dk vkHkklh Hkkj (Apparent weight of Body in a lift : lEioZQ
lrg }kjk O;fDr ij yxkbZ xbZ izfrfØ;k dks oLrq dk vkHkklh Hkkj dgrs gSaA

fdlh fyÝV esa O;fDr osQ Hkkj esa fuEufyf[kr fLFkfr;k¡ gksrh gSa
1. tc fyÝV fojkekoLFkk esa gks %

tc fyÝV ;k ,yhosVj (elevator) fojkekoLFkk esa gS] rc O;fDr dk vkHkklh Hkkj O;fDr
osQ okLrfod Hkkj osQ cjkcj gksrk gSA

2. tc fyÝV ,d leku osx ls mQij ;k uhps tkrh gS %
bl fLFkfr esa O;fDr dk vkHkklh Hkkj blosQ okLrfod Hkkj osQ cjkcj gksrk gS vFkkZr~ O;fDr
dks vius Hkkj esa dksbZ ifjorZu izrhr ugha gksrk gSA

3. tc fyÝV Roj.k ls mQij tkrh gS %
bl fLFkfr esa O;fDr dk Hkkj c<+k gqvk izrhr gksrk gS vFkkZr~ O;fDr dk vkHkklh Hkkj blosQ
(O;fDr) osQ okLrfod Hkkj ls vf/d gksrk gSA

4. tc fyÝV Roj.k ls uhps vkrh gS %
bl fLFkfr esa O;fDr dk vkHkklh Hkkj ?kVk izrhr gksrk gS vFkkZr~ O;fDr dk vkHkklh Hkkj
O;fDr osQ okLrfod Hkkj ls de gksrk gSA
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●●●●● òÙkh; xfr (Circular motion) : tc
dksbZ oLrq fdlh o`Ùkkdkj ekxZ ij xfr
djrh gS] rks mldh xfr dks o`Ùkh; xfr
dgrs gSaA ;fn og ,d leku pky ls xfr
djrh gS] rks mldh xfr dks le:i ;k
,d leku o`Ùkh; xfr (Uniform
Circular Motion) dgrs gSaA

●●●●● ,d leku o`Ùkh; xfr Rofjr gksrh gS]
D;ksafd o`Ùk ds izR;sd fcUnq ij osx dh
fn'kk cny tkrh gSA

●●●●● dks.kh; osx (Angular Velocity) :
o`Ùkkdkj ekxZ ij xfr'khy d.k dks o`Ùk
dsUnz ls feykus okyh js[kk ,d lsd.M esa
ftrus dks.k ls ?kwe tkrh gS] mls ml d.k
dk dks.kh; osx dgrs gSa vkSj bls ω
(vksesxk) ls lwfpr fd;k tkrk gS]

js[kh; pky dks.kh; pky f=kT;k= ×

V = ω × r

tgk¡] [ω = 2πn]

,oa [n = d.k }kjk 1 lsd.M esa yxk, x,
pDdj ]
dk s . k h; foLF k kiu (Angular
Displacement) %

●●●●● tc dksbZ d.k fdlh o`Ùk dh ifjf/ ij
pyrk gS rc fdlh {k.k d.k dh
f=kT;k&osDVj (radial vector) d.k dh
izkjafHkd fLFkfr osQ lkis{k ftrus dks.k ls
?kwerk gS] ml dks.k dks ml {k.k d.k dk
^dks.kh; foLFkkiu* dgrs gSaA

●●●●● ;fn o`Ùk dh f=kT;k r gks rks] dks.kh;
foLFkkiu

Δθ =
Δs
r

●●●●● dks.k vFkok dks.kh; foLFkkiu dk ek=kd
jsfM;u (radian) gSA ;fn òÙk osQ pki dh

yEckbZ o`Ùk dh f=kT;k osQ cjkcj gks rks
pki }kjk o`Ùk osQ osQUnz ij cuk;k x;k
dks.k 1 jsfM;u dgykrk gSA dks.kh;
foLFkkiu ,d lfn'k jkf'k gSA

1 = = =jsfM;u 57.3°
360°
2π

180°
3.14

●●●●● js[kh; osx (Linear Velocity) %
½tqjs[kh; xfr (Straight line motion)
esa fdlh d.k osQ js[kh; foLFkkiu dh
le; osQ lkFk ifjorZu&nj dks ml d.k
dk ^js[kh; osx* dgrs gSaA

v =
Δs

tΔv =
Δs

tΔ

v = → =Δ
Δ

Δt 0
s

t

ds

dt
Lim

js[kh; osx dk ek=kd ^ehVj@lsoQ.M* gS
●●●●● dks.kh; osx vkSj js[kh; osx esa laca/ %

v = r�  fdlh fn;s x;s dks.kh; osx (ω)

osQ fy, d.k dk js[kh; osx (v) d.k dh
osQUnz ls nwjh (r) osQ vuqØekuqikrh gksrk
gSA d.k osQUæ ls ftruk vf/d nwjh ij
gksxk] mldk js[kh; osx mruk gh vfèkd gksxkA
vfHkosQUæ Roj.k (Centripetal
Acceleration) :

●●●●● tc dksbZ d.k ,dleku pky ls o`Ùkh;
iFk ij xfr djrk gS rks mloQh ^fn'kk*
yxkrkj cnyrh tkrh gS vFkkZr~ mldk
osx fujUrj cnyrk tkrk gSA bl n'kk esa
d.k ij mlosQ osx dh fn'kk osQ yEcor~
rFkk o`Ùk osQ osQUnz dh vksj fn"V Roj.k
yxrk gSA bl Roj.k ls d.k osQ osx dk
ifjek.k (pky) ugha cnyrk ijUrq osx
dh fn'kk fujUrj cnyrh tkrh gSA bl
Roj.k dks vfHkosQUnz Roj.k dgrs gSaA

5. ;fn fyÝV dh Mksjh VwV tk, %
bl fLFkfr esa og eqDr oLrq ;k Lora=k oLrq dh Hkk¡fr uhps fxjsxk] rc O;fDr dk vkHkklh
Hkkj 'kwU; izrhr gksxk vFkkZr~ O;fDr dks Hkkjghurk dk vuqHko gksxkA

6. ;fn fyÝV osQ uhps mrjrs le; fyÝV dk Roj.k xq#Roh; Roj.k ls vf/d gks %
bl fLFkfr esa fyÝV esa [kM+k O;fDr fyÝV osQ iQ'kZ ls mBdj mldh Nr ij tk yxsxk]
blfy, vkHkklh cy O;fDr ij mQij dh vksj yxsxk] ftlls og mBdj Nr ls tk yxsxkA

vkosx
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a =
v2

r a = r�
2

v = rω

●●●●● vfHkdsUæh cy (Centripetal forces) %
tc dksbZ fiaM ,d leku pky v ls f=kT;k
r ds o`Ùkh; ekxZ ij xfr djrk gS] rks ml
ij vfHkdsUnzh Roj.k yxrk gS] ftldk
ifjek.k v2/r gksrk gS] ijUrq Roj.k dh
fn'kk yxkrkj cnyrh jgrh gSA Roj.k dh
fn'kk lnSo o`Ùk ds dsUnz dh vksj gksrh gSA
U;wVu ds f}rh; fu;e ds vuqlkj] fdlh
fiaM esa Roj.k mRiUu djus ds fy, Roj.k
dh fn'kk esa gh cy yxk;k tkrk gSA vr%
ge dg ldrs gSa fd d.k dh o`Ùkh; xfr
cuk, j[kus ds fy,] o`Ùk ds dsUnz dh vksj
,d cy vko';d gksrk gSA bls gh vfHkdsUnzh
cy dgrs gSaA

;fn fiaM dk nzO;eku m gks] rks vfHkosQUnz

cy 

F

 dk eku

F = æO;eku × vfHkosQUnz Roj.k

F =
mv

r

2

F =
mv

r

2

 F = mr�
2

F
→

F
→

F
→

F
→

v
→

v
→

v
→

v
→

vfHkosQUnz cy dksbZ u;k vyx cy ugha
gSA izÑfr esa ik;s tkus okys fofHkUu cyksa (tSls
?k"kZ.k cy] xq#Roh; cy] oS|qr cy bR;kfn) esa
ls dksbZ Hkh cy vfHkosQUnz cy dk dk;Z dj
ldrk gSA

vfHkosQUnz cy osQ mnkgj.k %

(1) lkbfdy lokj viuh lkbfdy dks
eksM+rs le; vius 'kjhj dks lkbfdy lfgr
eksM+ osQ osQUæ dh vksj >qdk ysrk gSA

(a) lkbfdy lokj eksM+ ij lkbfdy
dh pky de dj rFkk cM+h f=kT;k
(r) dk iFk viukrk gS (rkfd
vfHkosQUnz& cy de gks)A

(b) tc lM+d xhyh gksrh gS rks ?k"kZ.k
cy dkiQh ?kV tkrk gS rFkk og
vko';d vfHkosQUæ cy iznku ugha
dj ikrkA ;gh dkj.k gS fd o"kkZ esa
eksM+ ij lkbfdy&lokj fiQly tkrs gSaA

(2) eksM+ ij lM+dksa ,oa jsy iVjh esa <yku
(Slopping) j[kk tkrk gSA

(3) izkÑfrd ?kVukvksa esa % i`Foh lw;Z osQ
pkjksa rjiQ ?kwerh gSA vr% bl ij Hkh ,d
vfHkosQUnz cy yxrk gS ftldh fn'kk lnSo lw;Z
dh vksj jgrh gSA i`Foh dks ;g cy lw;Z }kjk
i`Foh ij vkjksfir xq#Rokd"kZ.k cy ls feyrk gSA

(4) ijek.kq esa ukfHkd osQ pkjksa vksj o`Ùkh;
d{kkvksa esa bysDVªkWu ?kwers jgrs gSaA blosQ fy,
izR;sd bysDVªkWu dks vfHkosQUnz cy pkfg,A

(5) igkM+ksa ij pDdjnkj lM+osaQ vUnj dh
vksj >qdko okyh cukbZ tkrh gSa ftlls xkM+h eksM+
ij Lo;a gh vUnj dh vksj >qd tkrh gS rFkk
vko';d vfHkosQUnz cy izkIr dj ysrh gSA
●●●●● vfHkosQUæ cy dh izfrfØ;k (Reaction

of Centripetal force) % U;wVu osQ
fØ;k&izfrfØ;k fu;e osQ vuqlkj] izR;sd
fØ;k dh ,d izfrfØ;k Hkh gksrh gS tks
fd ifjek.k esa fØ;k osQ cjkcj ijUrq fn'kk
esa foifjr gksrh gSA vr% ?kwerh gqbZ oLrq
ij dk;Z djus okys vfHkosQUæ cy Hkh ,d
izfrfØ;k&cy gksrk gSA fØ;k&cy rFkk
izfrfØ;k&cy lnSo vyx&vyx oLrqvksa
ij yxrs gSa (,d gh ij ugha)A
mnkgj.k % (i) tc ge xsan dks Mksjh osQ
fljs ls ck¡èkdj o`Ùkh; iFk esa ?kqekrs gSa rks
gekjk gkFk Mksjh osQ ruko }kjk ^xsan ij*
Hkhrj dh vksj vfHkosQUnz cy yxkrk gSA
xsan gekjs ^gkFk ij* ckgj dh vksj
izfrfØ;k&cy yxkrk gSA
(ii) ljdl esa ^ekSr osQ oqQ,¡* osQ [ksy esa
vfHkosQUnz cy oqQ,¡ dh nhokj }kjk
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eksVj&lkbfdy ij Hkhrj dh vksj yxk;k
tkrk gS] tcfd bldk izfrfØ;k&cy
eksVj&lkbfdy }kjk oqQ,¡ dh nhokj ij
ckgj dh vksj yxk;k tkrk gSA
(iii) i`Foh pUnzek ij vfHkosQUnz&cy
(xq#Rokd"kZ.k) yxkrh gS rFkk bldk
izfrfØ;k&cy pUnzek }kjk i`Foh ij yxk;k
tkrk gSA

●●●●● vidsUæh cy (Centrifugal force) %
vtM+Roh; izsQe esa U;wVu ds fu;eksa dks
ykxw djus ds fy, dqN ,sls cyksa dh
dYiuk djuh gksrh gS] ftUgsa ifjos'k esa
fdlh fiaM ls lacafèkr ugha fd;k tk
ldrkA ;s cy Nn~e cy ;k tM+Roh; cy
dgykrs gSaA vidsUnzh; cy ,d ,slk gh
tM+Roh; cy ;k Nn~e cy gSA

ifjf/

viosaQnz cy

vfHkosaQnz
cy v{k

vfHkosaQæ cy ,oa viosaQ cyæ

●●●●● vidsUæh=k (Centrifuge) % ;g ,d
,slk ;a=k gS] ftldh lgk;rk ls gYds ,oa
Hkkjh d.kksa dks i`Fkd fd;k tkrk gSA bl
izdkj ds ;a=k ds mnkgj.k gSa & vidsUnzh;
'kks"kd, Øhe fudkyus dh e'khu, vidsUnz
iEi] MªkbZ Dyhuj vkfnA

●●●●● cy&vk?kw.kZ (Moment of force or

Torque) % cy }kjk ,d fi.M dks ,d
v{k ds ifjr% ?kqekus dh izo`fÙk dks
cy&vk?kw.kZ dgrs gSaA fdlh v{k ds ifjr%
,d cy dk cy&vk?kw.kZ ml cy ds
ifjek.k rFkk v{k ls cy dh fØ;k&js[kk
ds chp dh yEcor~ nwjh ds xq.kuiQy ds
cjkcj gksrk gSA

vFkkZr~] cy&vk?kw.kZ cy cyckgq= ×

(Moment of Force = Force × Force-arm

cy&vk?kw.kZ osQ mnkgj.k %
(i) ?kjksa esa xsgw¡ ihlus dk tk¡rk (Quern)

dk gRFkk dhy ls nwj yxk;k tkrk gS
rkfd tk¡rk dks ?kqekus osQ fy, de
tksj yxkus iM+sA

(ii) dqEgkj osQ pkd esa ?kqekus osQ fy,
ydM+h i¡Qlkus dk xM~<k pkd dh
ifjf/ osQ ikl cuk;k tkrk gSA

(iii) ikuh fudkyus okyk gS.M iEi (Hand
pump) dk gRFkk yEck gksrk gSA

●●●●● cy&;qXe (Couple) : fdlh oLrq ij
nks cjkcj fdUrq foijhr fn'kkvksa esa dk;Z
djus okys lekukUrj cyksa dks cy&;qXe
dgrs gSaA bldk SI ek=kd U;wVu ehVj
(Nm) gksrk gSA

cy ;qXe cy cy ;qXe Hkqtk×=

Couple = Force × Couple-arm

mnkgj.k %

(i) ikuh dk uy [kksyuk
(ii) isu rFkk nokr dk <Ddu [kksyuk
(iii) xkM+h dk fLVvfjax Oghy (Steering

Wheel) ?kqekuk
(iv) pkch okyh ?kM+h dks pkch nsukA
(v) rkyk dks pkch ls [kksyukA

●●●●● cy&vk?kw.kZ dk fl¼kUr % larqyu dh
fLFkfr esa okeorhZ vk?kw.kZ dk ;ksx]
nf{k.kkorhZ vk?kw.kks± ds ;ksx ds cjkcj
gksrk gSA

●●●●● ?kw.kZu xfr (Rotational Motion) :
;fn dksbZ fi.M vFkok fudk; fdlh
fLFkj v{k osQ ifjr% bl izdkj xfr djrk
gS] fd mlosQ lHkh d.k o`Ùkh; iFk ij
pyrs gSa rkfd ,d fuf'pr le;kUrjky esa
izR;sd d.k dk dks.kh; foLFkkiu leku
gks] rks mldh xfr dks ?kw.kZu xfr dgrs gSa
bu leLr òÙkh; iFkksa osQ osQUnzksa dks feykus
okyh js[kk dks ?kw.kZu v{k dgrs gaSA

●●●●● ljy e'khu (Simple machines) :
;s cy&vk?kw.kZ ds fl¼kUr ij dk;Z djrh
gSaA ljy e'khu ,d ,slh ;qfDr gksrh gS]

vkosx
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ftlesa fdlh lqfoèkktud fcUnq ij ,d cy yxkdj] fdlh fcUnq ij j[ks gq, Hkkj dks mBk;k
tk ldrk gSA mÙkksyd (Lever), f?kjuh (pulley), vkur ry (inclined plane) rFkk LØw
tSd vkfn ljy e'khuksa ds mnkgj.k gSaA

●●●●● e'khu dh n{krk (Efficiency of Machine) : e'khu dh n{krk] ml e'khu ls dk;Z
lEiUu djkus osQ fy, mldks nh xbZ mQtkZ rFkk e'khu }kjk fd;s x;s dk;Z osQ vuqikr dks
dgrs gSaA bldks izfr'kr esa O;Dr djrs gSaA

e'khu dh n{krk =
e'khu }kjk fd;k x;k dk;Z
e'khu dks nh xbZ mQtkZ

× 100

●●●●● mÙkksyd ds fl¼kUr (Theory of Lever) : vk;kl ,oa vk;kl Hkqtk dk xq.kuiQy] Hkkj
,oa Hkkj Hkqtk ds xq.kuiQy ds cjkcj gksrh gS]

vFkkZr~ vk;kl vk;kl Hkqtk Hkkj Hkkj Hkqtk× = ×

●●●●● mÙkksyd ds ;kaf=kd ykHk (Mechanical Advantage of lever) % mÙkksyd ds }kjk
mBk, x, Hkkj rFkk ml ij yxk, x, vk;kl ds vuqikr dks mÙkksyd dk ;kaf=kd ykHk dgrs

gSaA ;kaf=kd ykHk = 
Hkkj

vk;kl

( )

( )

W

E

●

●

mÙkksyd ,d lh/h ;k eqM+h gqbZ] n`<+ NM+ gksrh gS]
tks fdlh fuf'pr fcanq osQ pkjksa vksj Lora=krkiwoZd
?kwe ldrh gSA
blosQ rhu eq[; fcanq gksrs gSa

(1) vkyEc (2) vk;kl (3) Hkkj

mÙkksyd (Lever)

izFke oxZ osQ mÙkksyd

mnkgj.k %

(First Class Lever)

●

●

●

bl oxZ osQ mÙkksydksa esa
vkyEc ] vk;kl
rFkk Hkkj osQ chp esa
fLFkr gksrk gSA

oSaQph] lM+lh] lkbfdy
osQ cszd] rjktw] >wyk]
usy dVj vkfnA
budk ;kfU=kd ykHk 1 ls
vf/d] 1 ls de
vFkok 1 osQ cjkcj gks
ldrk gSA

F E
W

A
F

B

E W

●

f}rh;  oxZ osQ mÙkksyd

mnkgj.k %

(Second Class Lever)

●

●

●

bl oxZ osQ mÙkksydksa esa
(Hkkj) ] vkyEc ( )
rFkk vk;kl ( ) osQ
chp gksrk gSA

uhacw fupksM+us dh e'khu]
lqikjh dkVus dk ljkSrk]
,d ifg, dh xkM+h]
ukSdkn.M vkfnA
bldk ;kaf=kd ykHk lnSo
1 ls vf/d gksrk gSA

W F

E

r`rh; oxZ osQ mÙkksyd
(Third Class Lever)

●

●

●

bl oxZ osQ mÙkksydksa esa
vk;kl ( )] Hkkj ( )
rFkk vkyEc ( ) osQ chp
fLFkr gksrk gSA

mnkgj.k %
fpeVk] euq"; dk gkFk]
fdlku dk gy vkfnA
bldk ;kaf=kd ykHk lnSo 1
ls de gksrk gSA

E W

F

EB
A

W

↑ F

E
B

A W
↓

F●
●

●
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● tc fdlh oLrq ij vusd cy bl izdkj dk;Z dj
jgs gksa fd oLrq u rks js[kh; xfr djs vkSj u gh
?kw.kZu xfr] rc dgk tkrk gS fd oLrq lUrqyu dh
voLFkk esa gS

lUrqyu (Equilibrium)

LFkk;h lUrqyu
(Stable

Equilibrium)

;fn fdlh oLrq dks
mldh larqyukoLFkk ls
FkksM+k&lk foLFkkfir
djosQ NksM+us ij ;fn
oLrq iqu% viuh larqyu
voLFkk dks izkIr dj
ysrh gS] rks dgk tkrk gS
fd oLrq LFkk;h larqyu
esa gSA

pkSM+s vk/kj
ij j[kk 'kaowQ

fLFkfrt mQtkZ& U;wure

xq#Ro osQUnz vf/d ls
vf/d uhpk gksuk
pkfg,A

●

●

●

mnkgj.k %

vLFkk;h lUrqyu
(Unstable

Equilibrium)

;fn fdlh oLrq dks
mldh larqyukoLFkk ls
FkksM+k lk foLFkkfir
djosQ NksM+us ij og iqu%
larqyu dh voLFkk esa u
vk,] rks bls vLFkk;h
larqyu dgrs gSaA

uhacw 'kh"kZ ij
j[kk 'kaowQ] uksd ij [kM+h
isafly] v¡xwyh ij j[kh
NM+h

fLFkfrt mQtk Z &
vf/dre

●

●

mnkgj.k %

mnklhu larqyu
(Neutral

Equilibrium)

;fn fdlh oLrq dks
mldh larqyu fLFkfr ls
FkksM+k foLFkkfir djosQ
NksM+us ij og oLrq viuh
iwoZ voLFkk esa vkus dk
iz;kl u djs] cfYd
viuh ubZ voLFkk esa gh
larqfyr gks tk,] rks dg
ldrs gSa fd oLrq mnklhu
larqyu esa gSA

Lo;a dh frjNh
m¡QpkbZ osQ lgkjs j[kk
'kaowQ] xsan] csyu vkfnA
fLFkfrt mQtkZ & fu;r

xq#Ro osQUnz oLrq dh
fLFkfr ugha cnyus nsrhA

●

●

●

mnkgj.k %

dk;Z] 'kfDr vkSj mQtkZ
(Work, Power and Energy)

●●●●● dk;Z (Work) % cy vkSj cy osQ vuqiz;qDr fcanq }kjk cy dh fn'kk esa r; dh xbZ nwjh
osQ xq.kuiQy dks cy osQ }kjk fd;k x;k dk;Z dgk tkrk gSA

W = F × S ;k dk;Z cy cy dh fn'kk esa foLFkkiu= ×

●●●●● fdlh fi.M ij F cy yxkus ls fi.M esa cy dh fn'kk esa ΔS foLFkkiu gks rks cy }kjk

fd;k x;k dk;Z]  w = F × SΔ

●●●●● ;fn cy] F fi.M osQ foLFkkiu dh fn'kk esa u gksdj mlls θ dks.k cuk jgk gks] rc fd;k
x;k dk;Z

dk;Z] 'kfDr vkSj mQtkZ
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w = F cos × Sθ Δ

D;ksafd F cosθ] foLFkkiu dh fn'kk esa cy dk
?kVd gSA

Fcosθθ

Δs

F

;fn θ = 90° rks cos 90° = 0 rc W = 0

vFkkZr~ ;fn foLFkkiu cy dh fn'kk osQ
yEcor~ gS rks dksbZ dk;Z ugha gksrkA ;fn
dksbZ oqQyh vius flj ij Vaªd j[ks IysV&iQkeZ
ij Vgy jgk gks rks og dk;Z ughas dj jgk
gS (D;ksafd mldk foLFkkiu xq#Ro&cy
yEcor~ gS)A

●●●●● tc dksbZ mixzg i`Foh osQ pkjksa vksj
pDdj dkVrk gS rks i`Foh }kjk vkjksfir
cy dh fn'kk lnSo mixzg dh xfr dh
fn'kk osQ yEcor~ jgrh gS] vr% vfHkosQUnz
cy dh fn'kk lnSo mixzg dh xfr dh
fn'kk osQ yEcor~ jgrh gS] vr% vfHkosQUnz
cy }kjk mixzg ij dksbZ dk;Z ugha fd;k
tkrkA

●●●●● cy rFkk foLFkkiu nksuksa gh lfn'k jkf'k;k¡
gS] ijUrq dk;Z vfn'k jkf'k gSA
dk;Z dk SI ek=kd U;wVu ehVj gSA bls
twy Hkh dgrs gSaA dk;Z dk C.G.S.

ek=kd vxZ gSA

1 twy vxZ= 10
7

●●●●● 'kfDr (Power) % fdlh dk;ZdrkZ ds dk;Z
djus dh nj dks mldh 'kfDr dgrs gSaA

P=W/t = dk;Z
le;

'kfDr dk ek=kd okV gSA vfèkd 'kfDr'kkyh
e'khuksa dh 'kfDr] fdyksokV] esxkokV ;k
v'o 'kfDr esa O;Dr dh tkrh gSA
'kfDr ;k lkeF;Z (Power) osQ vU;
ek=kd %

1 okV lkeF;Z =
1 twy

1 lsd.M =1 twy@lsd.M

1 fdyksokV = 1000 okV = 103 okV
= 1010 vxZ@ls
1 esxkokV = 106 okV
1 v'o 'kfDr = 746 okV
1 okV lsd.M = 1 twy
1 okV ?k.Vk = 3600 twy
1 fdyksokV ?k.Vk = 3.6×106 twy
= 3.6 esxk twy

●●●●● lk/kj.k euq"; dh lkeF;Z 0.05HP ls
0.1 HP gksrh gSA e'khu dh 'kfDr
v'o'kfDr [Horse Power (HP)] esa
ekirs gSaA

●●●●● oqQN lkekU; xfrfof/;ksa esa lkeF;Z dh
vk Slr [ kir (Average Power
Consumption in Some Common
Activities)

fØ;k,¡ lkeF;Z (okV esa)
euq"; osQ ân; 1.2

dh /M+du
lksuk 75

/hjs&/hjs pyuk 200
(Vgyuk)
lkbfdy pykuk 500

dk;Z ,oa 'kfDr esa varj

dk;Z (Work) 'kfDr (Power)

1- dksbZ oLrq fdlh cy esa izHkko esa xfr 1- fdlh oLrq osQ dk;Z djus dh {kerk dks
djrh gS] rc ml ij dk;Z gksrk gSA mQtkZ dgrs gSaA

2- dk;Z rHkh gksrk gS] tc cy }kjk 2- cká cy }kjk oLrq dh fLFkfr ,oa vkdkj
oLrq esa foLFkkiu gksA esa ifjorZu djosQ mlesa mQtkZ lafpr dh tk

ldrh gSA
3- mQtkZ gksus ij Hkh dk;Z 'kwU; gks ldrk gSA 3- dk;Z djus dh fLFkfr esa oLrq dh mQtkZ

'kwU; ugha gks ldrhA
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ÅtkZ (Energy) % dk;Z djus dh {kerk
dks ÅtkZ dgrs gSaA ÅtkZ dk ek=kd ogh gksrk gS
tks dk;Z dk ek=kd gS vFkkZr~ twyA ;g vfn'k
jkf'k gksrh gSA CGS ek=kd vxZ gksrk gS rFkk
O;ogkjr% bldk cM+k ek=kd fdykstwy gksrk gSA

1 = 10 1000fdykstwy twy3 ;k

●●●●● ;fn dksbZ oLrq mQtkZ j[krh gS] rc og
nwljh oLrq ij cy yxkrh gSA ;fn ,slk
?kfVr gksrk gS] rc mQtkZ ,d :i ls nwljs
:i esa ifjofrZr gksxhA

●●●●● mQtkZ rFkk 'kfDr ,d&nwljs ls fHkUu gksrh
gSa] D;ksafd mQtkZ ls rkRi;Z dk;Z osQ gksus ls
gS tcfd 'kfDr fd, x, dk;Z dh nj dks
n'kkZrh gSA
mQtkZ osQ oqQN iz;ksxkRed ek=kd

ek=kd laosQr lerqY;rk (twy esa)
vxZ erg 10–7 twy
oSQyksjh cal 4.2 twy
fdyksokV ?k.Vk kwh 3.6×106twy
bysDVªkWu oksYV cv 1.6×10–19 twy

ÅtkZ ds nks izdkj gSa %
(A) xfrt ÅtkZ (Kinetic Energy) :

fdlh oLrq dks mldh xfr ds dkj.k dk;Z djus
dh tks {kerk gksrh gS mls ml oLrq dh xfrt
ÅtkZ dgrs gSaA

K.E =
1
2

mv
2

tgk¡ m] oLrq dk nzO;eku gS rFkk v oLrq
dk osxA
●●●●● fdlh oLrq dk nzO;eku nksxquk djus ij

mldh xfrt ÅtkZ nksxquk gks tk,xh vkSj
nzO;eku vk/h djus ij xfrt ÅtkZ vkèkh
gks tk,xhA

●●●●● blh izdkj oLrq dk osx nksxquk djus ij
oLrq dh xfrt ÅtkZ pkj xquh gks tk,xh
vkSj osx vkèkk djus ij oLrq dh xfrt

ÅtkZ 

1
4

 xquh gks tk,xhA

(B) fLFkfrt Åtk Z (Potential
Energy) : fdlh oLrq esa viuh fLFkfr ds
dkj.k tks ÅtkZ gksrh gS] mls mldh fLFkfrt
ÅtkZ dgrs gSaA fLFkfrt ÅtkZ = mgh

;k] P.E. = mgh

tgk¡] m = nzO;eku] g = xq#Rotfur Roj.k]
h = m¡QpkbZ

mnkgj.kLo:i nch gqbZ fLizax] ?kM+h esa
pkch Hkjuk] i`Foh ls dqN Å¡pkbZ ij fLFkr oLrq
vkfn esa fLFkfrt ÅtkZ lafpr gksrh gSA

fLFkfrt ÅtkZ ds dbZ :i gksrs gSa] tSls&
izR;kLFk fLFkfrt ÅtkZ] xq#Roh; fLFkfrt ÅtkZ]
oS|qr fLFkfrt ÅtkZ] pqEcdh; ÅtkZ] jklk;fud
ÅtkZ] ukfHkdh; ÅtkZ vkfnA

fLFkfrt mQtkZ rFkk xfrt mQtkZ esa varj

fLFkfrt mQtkZ xfrt mQtkZ
1- fdlh oLrq dh fLFkfr osQ dkj.k dk;Z 1- fdlh oLrq dh xfr osQ dkj.k dk;Z djus

djus dh tks {kerk gksrh gS] mls ml dh tks {kerk gksrh gS] mls ml oLrq dh
oLrq dh fLFkfrt mQtkZ dgrs gSaA xfrt mQtkZ dgrs gSaA

2- ;fn m nzO;eku dh oLrq h m¡QpkbZ ij 2- ;fn m nzO;eku dk fi.M v osx ls xfr
gks rks mldh fLFkfrt mQtkZ gksxhA dj jgk gks rks mldh xfrt mQtkZ

PE = mgh K.E = 
1
2

 mv2

3- fLFkfrt mQtkZ fØ;k'khy mQtkZ ugha 3- xfrt mQtkZ fØ;k'khy mQtkZ gksrh gSA
gksrh gSA

4- m¡QpkbZ cnyus ij fLFkfrt mQtkZ cnyrh gSA 4- osx cnyus ij xfrt mQtkZ cnyrh gSA
5- m¡QpkbZ ij fLFkr fojkekoLFkk osQ fi.M esa 5- m¡QpkbZ ij vofLFkr xfr'khy fi.M esa

osQoy fLFkfrt mQtkZ jgrh gSA nksuksa mQtkZ jgrh gSA
6- fLFkfrt mQtkZ lafpr mQtkZ gSA 6- xfrt mQtkZ lafpr mQtkZ ugha gSA
7- fLFkfrt mQtkZ fdlh ekud fLFkfr osQ 7- xfrt mQtkZ fdlh fLFkfr ij fuHkZj ugha

lkis{k gksrh gSA djrh gSA

dk;Z] 'kfDr vkSj mQtkZ
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mQtkZ osQ fofHkUu :i
Different forms

of Energy

v.kqvksa osQ fo'ks"k foU;kl
( ) vkSj xfr osQ
vk/kj ij 'kjhj ;k fdlh Hkh
fudk; dh oqQy mQtkZ vkUrfjd
mQtkZ dgykrh gSA

Configuration

vkUrfjd mQtkZ
Internal EnergymQ"eh; mQtkZ

Heat Energy

fdlh oLrq osQ rki osQ dkj.k gksus okyh
mQtkZ dks mQ"eh; mQtkZ dgrs gSaA

jsfM;ks/ehZ inkFkks± osQ ukfHkdksa osQ
fo[k.Mu vFkok lay;u osQ
iQyLo:i eqDr gqbZ mQtkZ dks
ukfHkdh; mQtkZ dgrs gSaA

ukfHkdh; mQtkZ
Nuclear Energy

,d jklk;fud izfrfØ;k osQ nkSjku
eqDr ;k vo'kksf"kr mQtkZ dks
jklk;fud mQtkZ dgrs gSaA

jklk;fud mQtkZ
Chemical Energy

fctyh osQ midj.kksa esa
/kjk osQ izokg dks cuk;s
j[kus osQ fy, vko';d
mQtkZ dks fo|qr mQtkZ
dgrs gSaA

fo|qr mQtkZ
Electrical Energy

'kfDr rFkk mQtkZ esa varj

mQtkZ (Energy) 'kfDr (Power)

1- dk;Z djus dh {kerk dks mQtkZ 1- dk;Z djus dh le;&nj dks 'kfDr

dgrs gSaA dgrs gSaA

2- bldk SI ek=kd twy gSA 2- 'kfDr dk SI ek=kd okV gSA

3- mQtkZ dk;Z iwjk gksus esa yxs le; ij 3- 'kfDr dk;Z iwjk gksus esa yxs le; ij

fuHkZj ugha djrh gSA fuHkZj djrh gSA

●●●●● dk;Z&mQtkZ izes; (Work-Energy Theorem) : fdlh d.k ij vkjksfir cy }kjk fd;k

x;k dk;Z bldh xfrt mQtkZ esa ifjorZu osQ cjkcj gksrk gSA bls dk;Z&mQtkZ izes;

dgrs gSaA

fd;k x;k dk;Z xfrt mQtkZ esa ifjorZu=

●●●●● ÅtkZ ds laj{k.k dk fl¼kar (Principle of law of Conservation of Energy) :

ÅtkZ u rks mRiUu vkSj u u"V dh tk ldrh gS] fdUrq ,d :i ls nwljs :i esa mldk :ikarj.k

gks ldrk gSA

●●●●● ÅtkZ dk :ikUrj.k (Transformation of Energy)% ÅtkZ :ikUrj.k ds dqN mnkgj.k

bl izdkj gSa &
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midj.k ÅtkZ dk :ikUrj.k

1. lkSj lsy izdk'k ÅtkZ ls fo|qr ÅtkZ esa
2. Mk;useks ;kaf=kd ÅtkZ ls fo|qr ÅtkZ esa
3. fo|qr eksVj fo|qr ÅtkZ ls ;kaf=kd ÅtkZ esa
4. ekbØksiQksu èofu ÅtkZ ls fo|qr ÅtkZ esa
5. ykmMLihdj fo|qr ÅtkZ ls èofu ÅtkZ esa
6. flrkj ;kaf=kd ÅtkZ ls èofu ÅtkZ esa
7. cYc@V~;wc&ykbV@ghVj dk tyuk fo|qr ÅtkZ ls izdk'k ,oa Å"ek ÅtkZ esa
8. eksecÙkh dk tyuk jklk;fud ÅtkZ ls izdk'k ,oa Å"ek ÅtkZ esa
9. fo|qr lsy jklk;fud ÅtkZ ls fo|qr ÅtkZ esa

10. iQksVks bysfDVªdlsy izdk'k mQtkZ ls fo|qr mQtkZ esa
11. dks;ys dk tyuk jklk;fud mQtkZ ls mQ"ek mQtkZ esa
11. batu mQ"ek mQtkZ ls ;kaf=kd mQtkZ esa

ijaijkxr mQtkZ Ïksr (Conventional Source of Energy)

1. thok'e b±/u (Fossile Fuels) : ;s mQtkZ ;qDr dkcZfud ;kSfxd gSa] tks i`Foh dh lrg
osQ uhps ls fudkys tkrs gSaA mnkgj.kμdks;yk] isVªksfy;e] izkÑfrd xSl vkfnA

2. rkih; fo|qr la;a=k (Thermal power plant) : rki fo|qr la;a=k }kjk b±/u osQ tyus ij
;g mQ"ek mQtkZ dks fo|qr mQtkZ esa ifjofrZr dj nsrk gSA

3. ty fo|qr la;a=k : os fo|qr la;a=k tks cgrs gq, ty dh fLFkfrt mQtkZ dks fo|qr mQtkZ esa
cnyrs gSa] ty fo|qr la;a=k dgykrs gSaA bl la;a=k }kjk mRiUu fo|qr mQtkZ iu fctyh (Hydro

electricity) dgykrh gSaA
4. ck;ks&mQtkZ (Bio-energy) : eosf'k;ksa osQ vif'k"V inkFkZ (xkscj)] i'kqvksa vkSj isM+&ikS/ksa

osQ e`r vax tSo&nzO;eku (Bio-Mass) dgykrs gSaA ck;ks nzO;eku ls izkIr mQtkZ ck;ks&mQtkZ
dgykrs gSaA blh ck;ks&xSl dk mi;ksx fo|qr mRiknu esa Hkh fd;k tkrk gSA ck;ks&xSl
(Bio-gas) ehFksu (CH4), gkbMªkstu lYiQkbM (H2S), dkcZu MkbvkWDlkbM (CO2) rFkk
gkbMªkstu (H2) dk feJ.k gSA bl xSl dks cukus esa mi;ksx gksus okyk vkjfEHkd inkFkZ eq[;r%
xkscj gS vr% bls xkscj&xSl (Gobar-gas) Hkh dgrs gSaA ck;ks&xSl dk mi;ksx ?kjksa esa rFkk
xk¡o dh xfy;ksa esa izdk'k djus osQ fy, dj ldrs gSaA

5. iou mQtkZ (Wind energy) : ;g ,d izdkj dh xfrt mQtkZ gSA blosQ osx ls Vjckbuksa
dks pykdj fo|qr mQtkZ izkIr dh tkrh gSA iou mQtkZ dk mi;ksx vukt ihlusa dh pfDd;ksa]
ty&iEi] ikynkj ukoksa vkfn esa fd;k tkrk gSA Hkkjr esa cM+h&cM+h iou iQeks± esa eqIiaMy
(rfeyukMq)] tSlyesj (jktLFkku)] czãuosy (egkjk"Vª)] nkyxk¡o (egkjk"Vª)] pdkyk
(egkjk"Vª) rFkk oaoqQlokMs (egkjk"Vª) izeq[k gSaA iou pDdh ,d ,slh ;qfDr gS] ftlesa ok;q
dh xfrt mQtkZ ia[kksa dks ?kqekus esa iz;qDr dh tkrh gSA iou pDdh dk mi;ksx iou Vjckbu
}kjk fo|qr mRiknu esa fd;k tkrk gS rFkk iou tfu=k }kjk mRikfnr fo|qr dk mi;ksx iou
mQtkZ esa fd;k tkrk gSA MsuekoZQ dks iouksa dk ns'k dgk tkrk gSA teZuh Hkh bl {ks=k esa vxz.kh
gS tcfd Hkkjr dk iou mQtkZ }kjk fo|qr mRiknu djus okys ns'kksa esa ikapoka LFkku gSA

xSj&ijaijkxr mQtkZ Ïksr (Non-conventional Sources of Energy) :

1. lkSj mQtkZ (Solar Energy) % lw;Z }kjk mRlftZr mQtkZ vFkok lw;Z ls izkIr mQtkZ dks lkSj
mQtkZ dgrs gSaA fofHkUu izdkj dh ;qfDr;k¡ dk mi;ksx lkSj mQtkZ ngu esa fd;k tkrk gSA

dk;Z] 'kfDr vkSj mQtkZ
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mnkgj.kμlksyj ghVj] lksyj laosaQnzd (Solar Concentrators), lksyj owQdj rFkk lksyj lsy
vkfnA lksyj laosaQnzd dk mi;ksx fo|qr mRiknu esa fd;k tkrk gSA lksyj oqQdj esa lkSj mQtkZ
dk mi;ksx djosQ Hkkstu dks idk;k tkrk gSA lksyj lsy esa lkSj mQtkZ lh/s fo|qr mQtkZ esa
cnyrh gSA ;s lsysa v¼Zpkyd inkFkZ (tSlsμflfydu] xSfy;e] tesZfu;e) ls cuh gksrh gSA
lksyj lsy dks izdk'k oksYVh; lsy Hkh dgrs gSaA lksyj lsy dk mi;ksx Ñf=ke mixzgksa rFkk
vUrfj{k;kuksa esa oS|qr miyC/ djus osQ fy, fd;k tkrk gSA budk mi;ksx LVªhV ykbVksa] VªSfiQd
flXuyksa] tyiEiksa] leqnz esa fLFkr }hi LrEHkksa] jsfM;ks rFkk nwjn'kZu izlkj.k osQUnzksa] bysDVªkWfud
?kfM+;ksa rFkk oSQyoqQysVjksa dks pykus esa fd;k tkrk gS] tc lksyj lsyksa dks ,d&nwljs osQ lkFk
,d osQ ckn ,d djosQ tksM+k tkrk gS rc vokafNr foHkokUrj rFkk vuqowQy n{krk dh fo|qr
/kjk mRiUu gksrh gSA lksyj lsyksa osQ bl lewg la;kstu dks gh lksyj iSuy dgrs gSaA lksyj
lsyksa osQ mRiknu dh leLr izfØ;k vHkh cgqr eg¡xh gS D;ksafd lksyj lsyksa dks ijLij la;ksftr
djosQ lksyj iSuy cukus esa flYoj (pk¡nh) dk mi;ksx gksrk gSA fo'o esa lcls cM+h lksyj
HkV~Vh izQkal esa fLFkr gSA

2. Tokjh; mQtkZ (Tidal Energy) : pUnzek osQ vkd"kZ.k osQ dkj.k] leqnz dk ty mQij mBrk
vkSj uhps mrjrk gS] bl izdkj ygjsa curh gSaA bu ygjksa dks Tokjh; ygjsa dgk tkrk gS vkSj
ikuh osQ mBus vkSj fxjus osQ iQyLo:i mQtkZ izkIr gksrh gS] ftls Tokjh; mQtkZ dgrs gSaA Tokjh;
mQtkZ dk nksgu lkxj osQ fdlh ladh.kZ {ks=k ij ck¡/ dk fuekZ.k djosQ fd;k tkrk gSA

3. rjax mQtkZ (Wave Energy) : ok;q izokg vf/d gksus osQ dkj.k leqnz dh lrg ij ty
dh ygjsa cgqr rsth ls pyrh gSa] ftlosQ dkj.k muesa xfrt mQtkZ mRiUu gksrh gSA bl izdkj
osQ mRiUu mQtkZ dks rjax mQtkZ dgrs gSaA bldk mi;ksx fo|qr mRiknu esa fd;k tkrk gSA

4. lkxjh; rkih; mQtkZ (Ocean Thermal Energy) : lkxj dh lrg osQ ty rFkk xgjkbZ
osQ ty osQ rki esa lnSo oqQN vUrj gksrk gS ftlosQ dkj.k lkxjh; mQtkZ izkIr gksrh gSA bl
lkxjh; rkih; mQtkZ ls fo|qr mRiknu fd;k tkrk gSA

5. Hkwrkih; mQtkZ (Geothermal Energy) : Hkwrkih; mQtkZ i`Foh osQ vUnj ls izkIr mQtkZ osQ
:iksa esa mi;ksx dh tkrh gSA

6. ukfHkdh; mQtkZ (Nuclear Energy) : ukfHkdh; mQtkZ izkIr djus osQ fy, ukfHkdh;
vfHkfØ;k nks izdkj dh gksrh gSA
(i) ukfHkdh; fo[k.Mu (Nuclear Fission) : bl izfØ;k esa ,d Hkkjh ukfHkd nks NksVs

vleku ukfHkdksa esa VwV tkrs gSa rFkk vR;f/d ek=kk esa mQtkZ mRiUu djrs gSa] tSlsμijek.kq
fo[k.Mu ;k ijek.kq ceA

(ii) ukfHkdh; lay;u (Nuclear Fussion) : bl izfØ;k esa tc nks gYosQ ukfHkd la;qDr
gksdj ,d Hkkjh ukfHkd cukrs gSa] rks bls ukfHkdh; lay;u dgrs gSaA nzO;eku dh ;g {kfr
mQtkZ osQ :i esa izkIr gks tkrh gS] tSlsμgkbMªkstu ceA

xq#Rokd"kZ.k (GRAVITATION)
xq#Rokd"kZ.k ,d detksj vFkok {kh.k

ekSfyd cy gS] tks czãkaM esa izR;sd d.k ;k
fi.M ds chp muds nzO;eku ds dkj.k yxrk
gSA bls U;wVu us viuh iqLrd ^fizalhfi;k* esa
izdkf'kr fd;k FkkA

xq#Rokd"kZ.k cy dh izeq[k xq.k (Charac-
teristics of Gravitational force) :

(i) xq#Rokd"kZ.k cy ,d nqcZy izÑfr dk
cy gSA ;g izÑfr esa ik;s tkus okys
cyksa esa lcls detksj cy (weakest
force) gSA
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(ii) ;g lnSo vkd"kZ.k izÑfr dk gksrk gSA
(iii) ;g cy vUrjkf.od nwfj;ksa ls ysdj

varxzZgh; nwfj;ksa rd osQ fy, dk;Z
djrk gSA

(iv) ;g d.kksa osQ chp mifLFkr ekè;e ij
fuHkZj ugha djrk gSA

(v) ;g ,d osQUnzh; cy gSA
(vi) ;g ,d laj{kh cy (Conservative

Force) gSA
(vii) xq#Rokd"kZ.k cy nks d.kksa osQ eè;

yxus okyk vU;ksU; (ikjLifjd) cy gSA
(viii) ;s cy fØ;k&izfrfØ;k ;qXe (couple)

cukrs gSaA
(ix) xq#Rokd"kZ.k cy fLFkj oS|qr cy dk

10–36 xquk rFkk ukfHkdh; cy ls
10–38 xquk gksrk gSA

(x) nks NksVs fi.Mksa osQ chp xq#Rokd"kZ.k cy
cgqr de gksrk gS tcfd nks cM+s fi.Mksa
(lw;Z rFkk ìFoh) osQ chp xq#Rokd"kZ.k
cy cgqr vf/d gksrk gSA

uksV % xq#Rokd"kZ.k cy ,d O;qRØe oxZ
cy gS] D;ksafd ;g nks oLrqvksa osQ chp dh nwjh
osQ oxZ osQ O;qRØekuqikrh gksrk gSA
●●●●● U;wVu dk xq#Rokd"kZ.k fu;e (Newton’s

law of Gravitation) : czák.M esa
fdUgha nks fiaMksa ds eè; dk;Z djus okyk
vkd"kZ.k cy muds nzO;ekuksa ds xq.kuiQy
ds lekuqikrh rFkk muds eè; ds nwjh dh
oxZ ds O;qRØekuqikrh gksrk gSA
ekuk fd m1 ,oa m2 nzO;eku ds nks
fi.M ,d&nwljs ls r nwjh ij fLFkr gSa] rks
U;wVu ds fu;ekuqlkj muds chp yxus
okyk vkd"kZ.k cy F  gksxk&

F F� m m1 2 vkSj � 1
r2  ;k]

F = G m m1 2

r2   ... (i)

tgk¡] G dks lkoZf=kd xq#Rokd"kZ.k fu;rkad
(universal gravitational constant)

dgrs gSa] ftldk eku 6.67 × 10–11

Nm2/kg2 gksrk gSA

xq#Rokd"kZ.k fu;e osQ iz;ksx %

(i) ;g cy gesa i`Foh ls ck¡/s j[krk gSA
(ii) bl cy osQ dkj.k gh pUnzek i`Foh

osQ pkjksa vksj xfr djrk gSA
(iii) bl cy osQ dkj.k gh ,d xzg

okrkoj.k osQ pkjksa vksj ?kwerk gSA
uksV % U;wVu dk xq#Rokd"kZ.k cy oLrqvksa

osQ chp cgqr T;knk nwjh rFkk cgqr de nwjh osQ
fy, mi;qDr gksrk gSA ysfdu ;fn oLrqvksa osQ
chp dh nwjh 10–9 eh ls de gksrh gS] rc ;s
vliQy gks tkrk gSA
●●●●● xq#Ro (Gravity) : U;wVu ds xq#Rokd"kZ.k

ds fu;e esa xq#Rokd"kZ.k og vkd"kZ.k
cy gS] tks fdUgha nks oLrqvksa ds chp
dk;Z djrk gSA ;fn bu oLrqvksa esa ,d
oLrq i`Foh gks] rks xq#Rokd"kZ.k dks xq#Ro
dgrs gSaA xq#Ro cy ds dkj.k gh i`Foh
dh lrg ls eqDr :i ls iQsadh x;h oLrq
okil i`Foh dh lrg ij vkdj fxjrh gSA

●●●●● xq#Ro dsUæ (Centre of gravity) % fdlh
oLrq dk xq#Ro&dsUnz] og fcUnq gS] tgk¡
oLrq dk leLr Hkkj dk;Z djrk gS] oLrq
pkgs ftl fLFkfr esa j[kh tk,A fdlh fi.M
dk xq#Ro osQUnz rc rd fLFkj jgrk gS tc
rd mldk vkdkj ugha cnyrkA fdlh
oLrq dk Hkkj xq#Ro osQUnz ls Bhd uhps dh
vksj dk;Z djrk gSA

xq#Ro osQUnz dk mnkgj.k %
(i) ihlk dh ehukj frjNh gksrs gq, Hkh ugha

fxjrh D;ksafd ihlk dh ,sfrgkfld ehukj
dk vkèkkj {ks=kiQy cM+k gS] blfy, ehukj
osQ xq#Ro osQUnz ls gksdj tkus okyh Hkkj
dh mQèokZèkj js[kk mlosQ vk/kj ij xqtjrh
gS vr% lUrqyu cuk jgrk gSA

(ii) nqeatyh clksa esa uhps okyh eafty vf/
d Hkkjh cukbZ tkrh gS D;ksafd uhps dh
eafty dks mQij dh rqyuk esa Hkkjh cukus
ls cl dk xq#Ro osQUnz uhps jgrk gS rFkk
m¡Qph&uhph txgksa ij pyus ij Hkh cl
osQ Hkkj dh fØ;k js[kk tks xq#Ro osQUnz ls
xqtjrh gS] cl osQ ifg;ksa ls ckgj ugha tk
ikrh vkSj cl lUrqyu esa cuh jgrh gSA

xq#Rokd"kZ.k
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(iii) ihB ij cks> yknus okys etnwj rFkk igkM+ksa ij p<+rs le; euq"; dks vkxs dh vksj >qduk
iM+rk gSA

(iv) yksgs ls yns Vªd dk lUrqyu ?kkl vFkok :bZ ls yns Vªd dh vis{kk vf/d LFkk;h gksrk
gS blfy, :bZ okyh Vªd esa oqQN Hkkjh inkFkZ j[k nsrs gSa ftlls mldk lUrqyu cuk jgrk gSA

dqN fu;fer oLrqvksa ds xq#Ro&dsUæ

oLrq xq#Ro&dsUnz dh fLFkfr

'kaDokdkj Bksl 'kadq ds v{k ij vkèkkj ls 1/4 Å¡pkbZ dh nwjh ij

[kks[kyk 'kadq 'kadq ds v{k ij vkèkkj ls 1/3 Å¡pkbZ dh nwjh ij

lekUrj prqHkqZt fod.kks± dk dVku fcUnq

Bksl xksyk xksys dk dsUnz

leku NM+ NM+ ds v{k dk eè; fcUnq

f=kHkqtkdkj Bksl ekfè;dkvksa dk dVku fcUnq

oxkZdkj ;k vk;rkdkj Bksl fod.kks± dk dVku fcUnq

o`Ùkkdkj iVy o`Ùk dk dsUnz

csyukdkj Bksl csyu dh v{k dk eè;&fcUnq

o`Ùkkdkj fMLd o`Ùkh; iQydksa osQ osQUnzksa dks feykus okyh js[kk

●●●●● xq#Ro tfur Roj.k (Acceleration

due to gravity) : tc dksbZ oLrq

ìFoh ds xq#Rokd"kZ.k cy ds }kjk Lora=k

:i ls ìFoh dh vksj fxjrh gS rks ml oLrq

ds osx esa tks òf¼ gksrh gS mls xq#Ro tfur

Roj.k dgrs gSaA bls g ds }kjk lwfpr fd;k

tkrk gSA ìFoh dh lrg ij g = 9.81 eh-

izfr ls-2 ;k 9-8 eh@ls-2 gksrk gSA

●●●●● xq#Roh; Roj.k (g) ,oa xq#Rokd"kZ.k

fLFkjkad (G) esa laca/ % xq#Rokd"kZ.k osQ

fu;ekuqlkj] ìFoh }kjk oLrq ij yxk;k x;k

vkd"kZ.k cy] F = G Mm
R2  ... (i)

tgk¡] M = i`Foh dk nzO;eku

R = i`Foh dh f=kT;k

vc U;wVu dh xfr osQ nwljs fu;ekuqlkj]

cy] F = mg ... (ii)

  = nzO;eku × Roj.k

vc lehdj.k (i) rFkk (ii) ls]

mg = G × Mm
R2

;k] g = G M
R2 ... (iii)

mg

mg

mgn

n
nv

R RR cosθ

R sinθ

F F

mg mg
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5- ‘g’ lfn'k jkf'k gSA 5- ‘G’ vfn'k jkf'k gSA

●●●●● mixzg (Satellite) : fdlh xzg ds pkjksa vksj ifjØek djus okys fi.M dks ml xzg dk
mixzg dgrs gSa] tSls & pUnzek i`Foh dk ,d izkÑfrd mixzg gSA

●●●●● mixzg dh d{kh; osx % ekuk m nzO;eku dk ,d mixzg r f=kT;k ds o`Ùkh; ekxZ ij vo

osx ls i`Foh dh ifjØek dj jgk gS rks mixzg ij&

vfHkdsUnzh cy = xq#Rokd"kZ.k cy

mv
r

2

0 = G M m
r

e
2 , vo =

G M
r

e

tgk¡ Me = i`Foh dk nzO;eku

vFkkZr~] mixzg dh d{kh; osx vo mldh i`Foh ry ls Å¡pkbZ h ij fuHkZj djrh gSA mixzg
i`Foh ry ls ftruk vf/d nwj gksxk] mruk gh mldk osx de gksxkA

●●●●● mixzg dk ifjØe.k dky % mixzg viuh d{kk esa i`Foh dk 1 pDdj ftrus le; esa
yxkrk gS] mls mldk ifjØe.k dky dgrs gSaA

(i) mixzg dk ifjØe.k dky Hkh dsoy mldh i`Foh ry ls Å¡pkbZ ij fuHkZj djrk gS vkSj
mixzg ftruk vf/d nwj gksrk gS] mruk gh vf/d ifjØe.k dky gksrk gSA

(ii) mixzg dk ifjØe.k dky mlds nzO;eku ij fuHkZj ugha djrk gSA ,d gh f=kT;k dh d{kk
esa fHkUu nzO;ekuksa ds mixzgksa dh pky leku gksxhA

(iii) i`Foh ds vfr fudV pDdj yxkus okys mixzg dk ifjØe.k dky 84 feuV gksrk gSA

●●●●● teZuh osQ tksgUl osQiyj dks T;kferh; izdkf'kdh dk tUenkrk ekuk tkrk gS] D;ksafd ;s fdj.k
fp=kksa dh lgk;rk ls ,d nwjn'khZ dh dk;Z iz.kkyh dks le>us okys igys O;fDr FksA

●●●●● loZizFke lj vkbtsd U;wVu us crk;k fd oLrqvksa osQ i`Foh dh vksj vkdf"kZr gksus dk dkj.k
i`Foh dk xq#Rokd"kZ.k cy gSA mUgksaus ;g Hkh Li"V fd;k fd blh cy osQ dkj.k i`Foh rFkk
vU; xzg lw;Z dh ifjØek djrs gSa vkSj blh cy osQ dkj.k pUnzek viuh d{kk esa xfr djrk
gSA ;g ,d lkoZf=kd cy gS ;g czãk.M esa lHkh LFkyksa ij leku :i ls mifLFkr gSA

xq#Roh; Roj.k g rFkk xq#Rokd"kZ.k fu;rkad ‘G’ esa varj

xq#Roh; Roj.k ‘g’ xq#Rokd"kZ.k fu;rkad ‘G’

1- fdlh fi.M ij i`Foh }kjk vkjksfir 1- ,dkad nwjh ij fLFkr ,dkad nzO;eku osQ

xq#Roh; cy osQ dkj.k fi.M esa mRiUu nks fi.Mksa osQ chp dk;Z djus okys xq#Rokd"kZ.k

Roj.k dks xq#Ro tfur Roj.k dgrs gSaA cy dks xq#Rokd"kZ.k fu;rkad dgrs gSaA bls

bls v{kj ‘g’ ls iznf'kZr djrs gSaA v{kj ‘G’ ls iznf'kZr djrs gSaA

2- ‘g’ dk S.I ek=kd ehVj@lsd.M2 gSA 2- ‘G’ dk S.I. ek=kd U;wVu ehVj2 fdxzk2 gSA

3- ‘g’ dk eku fHkUu&fHkUu LFkkuksa ij 3- ‘G’ dk eku lHkh LFkkuksa ij ,d leku

vyx&vyx gksrk gSA gksrk gSA

4- i`Foh ry ij ‘g’ dk eku yxHkx 9-81 4- ‘G’ dk eku 6.67 × 10–11 U;wVu

ehVj@ls-2 gSA ehVj2 @ fd-xzk-2 gSA

xq#Rokd"kZ.k
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●●●●● rqY;dkyh mixzg ;k Hkw&LFkk;h mixzg (Synchronous or Geo-Stationary

Satellite) % ;fn fdlh Ñf=ke mixzg dh ìFoh&ry ls Å¡pkbZ bruh gks fd bldk ifjØe.k
dky Bhd ìFoh dh v{kh; xfr ds ifjØe.k dky (24 ?kaVs) ds cjkcj gks] rks og mixzg ìFoh
ds lkis{k fLFkj jgsxkA bl izdkj ds mixzg dks rqY;dkyh ;k Hkw&LFkk;h mixzg dgrs gSaA

●●●●● Hkw fLFkj mixzg ìFoh ry ls 35830 (= 36000) fdeh dh m¡QpkbZ ij 12,200 fdeh f=kT;k
dh d{kk esa ìFoh dh ifjØek if'pe ls iwoZ dh vksj djrs gSa rFkk bldk vkorZdky 24

?k.Vs gksrs gSaA

mnkgj.k %

INSAT-3A, ISAT-3B rFkk INSAT-3C vkfn Hkkjr osQ rqY;dkyh mixzg gSA budk
mi;ksx nwjn'kZu dk;ZØeksa nwjHkk"kh laoknksa ,oa jsfM;ks laosQrksa dks nwj&nwj osQ LFkkuksa rd lapkfjr
djus eas fd;k tkrk gSA

●●●●● /qzoh; mixzg (Polar Satellites) : èkzqoh; mixzg i`Foh osQ pkjksa vksj èkzqoh; d{kk esa
ifjØe.k djrs gSaA ;s mixzg i`Foh ry ls  500 fdeh- ls 8800 fdeh- m¡QpkbZ rd dh
/qzoh; d{kk esa mÙkj ls nf{k.k fn'kk esa ifjØe.k djrs gSaA budk vkorZdky 84 feuV
gksrk gSA

mnkgj.k % Hkkjr esa PSLV Js.kh osQ lHkh èkzqoh; mixzgA

●●●●● iyk;u osx (Escape velocity) : fdlh oLrq dks ftrus vfèkd osx ls isaQdrs gSa] og
mruh gh vfèkd Å¡pkbZ rd Åij tkrk gSA ;fn osx dks Øe'k% c<+krs tk,¡] rks ,d ,slh
fLFkfr vk,xh tc oLrq xq#Roh; {ks=k dks ikj dj vUrfj{k esa pyk tk,xk] i`Foh ij okil
ugha vk,xkA bl U;wure osx dks gh iyk;u osx dgrs gSaA

iyk;u osx V =  2g ReE

uksV % (i) iyk;u osx dk eku i`Foh ij 11.2 km/s gksrk gSA blls vf/d osx ls isaQdk
x;k oLrq i`Foh ij okil ugha vk,xhA

(ii) iyk;u osx] d{kh; osx dk 2  xquk gksrk gSA blfy, ;fn fdlh mixzg dh pky dks

2  xquk vFkkZr~ (41%) c<+k fn;k tk,] rks og mixzg viuh d{kk dks NksM+dj iyk;u

dj tk,xkA

●●●●● mixzgksa esa Hkkjghurk (Weightlessness in satellites) : Ñf=ke mixzg ds vUnj izR;sd
oLrq Hkkjghurk dh voLFkk esa gksrh gS] vFkkZr~ blesa cSBs varfj{k ;k=kh dks Hkh Hkkjghurk
dk vuqHko gksrk gS] D;ksafd mixzg ds ry }kjk ;k=kh ij yxk;k x;k izfrfØ;k cy 'kwU;
gksrk gS] blfy, mixzg ds vUnj ;fn dksbZ fxykl ls ty ihuk pkgs] rks og mls ugha ih
ldsxk] D;ksafd fxykl Vs<+k djrs gh mlesa ls ty fudydj ckgj cw¡nksa ds :i esa rSjus yxsxkA
blfy, varfj{k ;k=kh dks Hkkstu vkfn isLV (Paste) ds :i esa V~;wc esa Hkjdj nh tkrh
gSA rkfd V~;wc dks nckdj ;k=kh Hkkstu dks fuxy losQA

;|fi pUnzek ij Hkkjghurk ugha gS tcfd pUnzek Hkh i`Foh dk ,d mixzg gS ijUrq pUnzek
ij euq"; Hkkjghurk dk vuqHko ugha djrk gSA pUnzek ij g dk eku i`Foh osQ g dk 1/

6 xquk gksrk gSA bl izdkj pUnzek ij O;fDr dk Hkkj i`Foh ij osQ Hkkj dk 1/6 xquk gksrk gSA
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oSQiyj osQ xzgksa dh xfr laca/h fu;e
(Kepler’s Laws of Planetary Motion)

d{kkvksa dk fu;e
(Law of Orbits) :
lHkh xzg lw;Z osQ pkjksa

vksj nh?k Z&o`Ùkkdkj

d{kkvksa

esa ifjØe.k

djrs gSa] rFkk lw;Z xzg

dh d{kkvksa osQ ,d

iQksdl ij gksrk gSA

(elliptical

orbits)

{ks=kiQyks a dk fu;e

(Law of Areas) :

fdlh Hkh xzg dks lw;Z

ls feykus okyh js[kk

leku le;kUrjkyks a

es a leku {k s=kiQy ikj

djrh gSA

vFkk Zr ~ xzg dh {k s=k&

iQyh; pky fu;r

jgrh gSA

(Sweep)

ifjØe.kksa dk fu;e (Law of

Periods) :

(Semi-

major axis

T

(Neptune)

fdlh Hkh xzg dk lw;Z osQ
pkjksa vksj ifjØe.k dky (,d iwjk
pDdj yxkus dk le;) dk oxZ] mldh
nh?kZ o`Ùkkdkj d{kk osQ v¼Z v{k

) dh r`rh; ?kkr osQ
vuqØekuqikrh gksrk gSA

xzg lw;Z ls ftruk vf/d nwj gksxk] mldk
ifjØe.k dky mruk gh vf/d gksxkA
tSls % cq/ dk ifjØe.k dky 88 fnu
tcfd o#.k dk 165 o"kZ gSA

2 3∝ r

f}rh; fu;e

(Second Law)

izFke fu;e
(First Law)

r`rh; fu;e
(Third Law)

æO;eku vkSj Hkkj (Mass and Weight)

nzO;eku (Mass) Hkkj (Weight)

1- oLrq esa mifLFkr oqQy inkFkZ dh ek=kk 1- og cy] ftlls i`Foh fdlh oLrq dks
gksrh gSA ;g oLrq osQ tM+Ro dh eki vius osQUnz dh vksj [khaprh gSA
gksrh gSA

2- ;g izR;sd LFkku ij vpj (stable) gksrk 2- oLrq dk Hkkj LFkku&LFkku ij cnyrk
gSA jgrk gSA

3- bldk ek=kd foQyksxzke gSA 3- bldk ek=kd U;wVu gSA
4- ;g HkkSfrd rqyk ls rkSyk tkrk gSA 4- ;g dekuhnkj rqyk ls rkSyk tkrk gSA
5- ;g ,d vfn'k jkf'k gSA 5- ;g ,d lfn'k jkf'k gSA

uksV % eqDr iru (Free Fall) % i`Foh
oLrqvksa dks viuh vksj vkdf"kZr djrh gSA
i`Foh osQ bl vkd"kZ.k cy dks xq#Rokd"kZ.k cy
dgrs gSaA vr% tc oLrq,¡ i`Foh dh vksj osQoy
blh cy osQ dkj.k fxjrh gSa] ge dgrs gSa fd
oLrq,¡ eqDr iru esa gSA
❑❑❑❑❑ fofHkUu LFkkuksa ij ,d gh oLrq dk Hkkj %

1. Å¡pkbZ ij % vf/d Å¡ph txgksa ij
xq#Rokd"kZ.k Roj.k dk eku de gksrk gS
blfy, oLrq dk Hkkj ?kV tkrk gS %

n g g gij dk eku] n = 2h
R

1–

2. /jrh ds vUnj % fdlh [kku ds vUnj
oLrq dk Hkkj ?kVrk gS D;ksafd oLrq dks
vkdf"kZr djus okyh i`Foh dk nzO;eku
?kV tkrk gSA xgjkbZ d ij g dk eku]

g gd = d
R

1–

xq#Rokd"kZ.k
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3. i`Foh dh lrg ij % i`Foh dh lrg
ij fofHkUu LFkkuksa ij ,d gh oLrq dk
Hkkj fHkUu&fHkUu gksrk gSA blds nks
dkj.k gSa& (i) i`Foh dk fofp=k vkdkjA
i`Foh dh vkÑfr ds dkj.k g dk eku]
/zqoksa ij vf/d rFkk fo"kqor~ js[kk ij
lcls de gksrk gSA
(ii) i`Foh dk vius v{k ij pkjksa vksj
?kweukA pw¡fd i`Foh vksesxk (ω) dks.kh;
osx ls vius v{k ij ?kwerh gSa vr%
izHkkoh xq#Roh; Roj.k dk eku fo"kqor
js[kk ij lcls de rFkk /qzoksa ij lcls
vf/d gksrk gSA

4. pUæek ij oLrq dk Hkkj % i`Foh ij
oLrq ds Hkkj dk 1/6 gksrk gSA

5. vUrfj{k esa oLrq dk Hkkj % 'kwU; gksrk gSA
6. fyÝV esa fi.M dk Hkkj %
(i) tc fyÝV Roj.k a ls mQij dh vksj

tkrh gS rks fyÝV esa fLFkr O;fDr

(ftldk nzO;eku m gS) dks viuk Hkkj
vf/d izrhr gksrk gSA

(ii) tc fyÝV uhps dh vksj Roj.k a ls xfr
djrh gS rks O;fDr dks viuk Hkkj ?kVk
gqvk izrhr gksrk gSA

(iii) tc fyÝV ,d leku osx (Roj.k] a=0)
ls mQij ;k uhps fxjrh gS rks O;fDr dks
vius Hkkj esa dksbZ ifjorZu ugha izrhr
gksrk gSA

(iv) ;fn uhps mrjrs le; fyÝV dh Mksjh VwV
tk, rks og eqDr fi.M dh Hkkafr uhps
fxjrh gSA

(v) ;fn fyÝV osQ uhps fxjrs le; fyÝV
dk Roj.k xq#Roh; Roj.k ls vf/d gks
(a > g) rks O;fDr fyÝV osQ iQ'kZ ls
mBdj mldh Nr ij tk yxsxkA

(vi) tc fyÝV ,d leku osx ls mQij ;k
uhps pyrh gS rks O;fDr dks vius Hkkj
esa dksbZ ifjorZu izrhr ugha gksrkA

❑❑❑❑❑ æO; osQ lkekU; xq.k (General Properties of Matter)

æO; (Matter) ,slh oLrq tks LFkku ?ksjrh gS rFkk ftlesa Hkkj gksrk gS] nzO; dgykrh gS]
tSls& ty] yksgk] ydM+h] ok;q]  nw/ vkfn D;ksafd buesa ls izR;sd oLrq LFkku ?ksjrh gSA vFkkZr~
mldk dqN vk;ru gksrk gS rFkk mlesa Hkkj gksrk gSA

æO; osQ voLFkk,¡

(States of Matter)

Bkslksa dk fuf'pr vkdkj rFkk fuf'pr
vk;ru gksrk gS] tSls& dk¡p dh
cksry] ij[kuyh] oqQlhZ] est vkfnA

Bksl voLFkk
Solid State

æoksa dk vk;ru fuf'pr gksrk gS ijarq
mudk vkdkj fuf'pr ugha gksrk gS]
tSlsμ ty] nw/] vkfnA

nzo voLFkk
Liquid State

xSlksa dk u rks fuf'pr vkdkj gksrk gS
vkSj u fuf'pr vk;ru] tSls& ok;q]
vkWDlhtu vkfnA

xSl voLFkk
Gas State

;g nzo dh vk;fur voLFkk gS] ftlesa /uk;u
rFkk Lora=k bysDVªkWu cjkcj la[;k esa gksrs gaSA
IykTek izk;% vUrjkrkjdh; LFkku] rkjksa osQ
ok;qe.My] foltZu ufydk rFkk rkih; ukfHkdh;
fj,DVj esa ik, tkrs gSaA

IykTek voLFkk
Plasma State

●●●●● æO; dk v.kqxfr fl¼kar (Kinetic Theory of Matters) % nzO; vR;fèkd lw{e d.kksa
ls cuk gksrk gS ftUgsa v.kq dgrs gSaA ,d gh nzO; ds leLr v.kq xq.kèkeks± esa leku gksrs gSa]
tcfd fofHkUu nzO;ksa ds v.kq fofHkUu xq.k/eZ okys gksrs gSaA nzO; ds v.kqvksa ds chp eqDr



GSH–42      One Liner Approach     lkekU; foKkulkekU; foKkulkekU; foKkulkekU; foKkulkekU; foKku

vkdk'k gksrk gS] ftls vUrjk&v.kqd vkdk'k dgrs gSaA nzO; ds bu v.kqvksa ds chp ijLij
vkdZ"k.k cy gksrk gSA nzO; dh HkkSfrd voLFkk cnyus ds lkFk&lkFk v.kqvksa ds chp
vkd"kZ.k cy ?kVrk&c<+rk jgrk gSA Bksl voLFkk esa v.kq izcy vkd"kZ.k cy ds dkj.k
,d&nwljs ds vR;Ur fudV gksrs gSaA bu v.kqvksa dh LFkkukUrjh; xfr yxHkx 'kwU; gksrh gS]
ftlls os vUrjk&v.kqd vkdkj esa dEiu djrs jgrs gSaA ;s v.kq lnSo xfr'khy jgrs gSaA bu
v.kqvksa dh xfr dh pky v.kqvksa ds nzO;eku vkSj rki ij fuHkZj djrh gSA rki c<+us ls
v.kqvksa dh pky esa o`f¼ gksrh gS vkSj v.kqvksa dk nzO;eku c<+us ls mudh pky de gks
tkrh gSA ;g nzO; dk v.kq&xfr fl¼kar dgykrk gSA

●●●●● ijek.kq % rÙo dk og lw{ere Hkkx
ftldk dksbZ vfLrRo gksrk gS] ijek.kq
dgykrk gSA

●●●●● v.kq % inkFkZ dk og lw{ere Hkkx
ftldk izÑfr esa LorU=k vfLrRo gksrk
gS] v.kq dgykrk gSA

●●●●● rÙo % og inkFkZ tks ,d gh ijek.kq
Øekad okys ijek.kqvksa ls cuk gksrk gS]
rÙo dgykrk gSA

❑ ❑ ❑ ❑ ❑      ?kuRo rFkk vkisf{kd ?kuRo
●●●●● æO; dk ?kuRo& fdlh inkFkZ osQ nzO;eku

rFkk ml inkFkZ osQ vk;ru osQ vuqikr dks
ml fn, x, inkFkZ dk ^?kuRo* dgrs gSaA

nzO; dk ?kuRo =
inkFkZ dk nzO;eku
inkFkZ dk vk;ru

;k]  M
V

� =

●●●●● vkisf{kd ?kuRo (Relative Density) :
fdlh inkFkZ osQ ?kuRo ,oa 4°C ij ty
osQ ?kuRo osQ vuqikr dks inkFkZ dk
vkisf{kd ?kuRo dgrs gSaA

vkisf{kd ?kuRo = inkFkZ dk ?kuRo
4°C ij ikuh dk ?kuRo

?kuRo dk SI ek=kd fdyksxzke@?kuehVj
gksrk gS rFkk vkisf{kd ?kuRo dk dksbZ
ek=kd ugha gksrk gSA

nkc (PRESSURE)
●●●●● fdlh lrg ij izfr bdkbZ {ks=kiQy ij

dk;Z dj jgk cy nkc dgykrk gSA vFkkZr~
nkc = cy @ {ks=kiQy A vr% {ks=kiQy
ftruk cM+k gksxk nkc mruk gh de gksxk
vkSj {ks=kiQy ftruk de gksxk nkc mruk
gh vfèkd gksxkA nkc dk SI ek=kd &
U;wVu @ ehVj2 gSA bls izQkalhlh oSKkfud
Cyst ikLdy osQ lEeku esa ikLdy
(Pascal) dgrs gSaA bls Pa ls n'kkZ;k
tkrk gSA

cy
{ks=kiQy

nkc =

1 ikLdy = 1 U;wVu @ehVj2

●●●●● æoksa esa nkc (Pressure in liquids) :
nzo ds vanj fdlh fcanq ij nzo ds dkj.k
nkc nzo dh lrg ls ml fcanq dh xgjkbZ
(h) nzo ds ?kuRo (d) rFkk xq#Roh; Roj.k
(g) ds xq.kuiQy ds cjkcj gksrk gSA

nkc = =P h × d × g

❑❑❑❑❑ æoksa ds nkc ds fu;e (Law of Liquid
Pressure) %

1. fLFkj nzo esa ,d gh {kSfrt ry esa fLFkr
lHkh fcanqvksa ij nkc leku gksrk gSA

2. fLFkj nzo ds Hkhrj fdlh fcanq ij nkc
izR;sd fn'kk esa cjkcj gksrk gSA

3. nzo ds Hkhrj fdlh fcanq ij nkc Lora=k
ry ls fcanq dh xgjkbZ ds vuqØekuqikrh
gksrk gSA

4. fdlh fcanq ij nzo dk nkc nzo ds
?kuRo ij fuHkZj djrk gSA

❑❑❑❑❑ æo&nkc lacaèkh ikLdy ds fu;e %
1. ;fn xq#Roh; izHkko dks ux.; ekuk

tk,] rks lUrqyu dh voLFkk esa nzo ds
Hkhrj izR;sd fcUnq ij nkc leku gksrk
gSA ;fn xq#Roh; izHkko dks ux.; u
ekuk tk,] rks xgjkbZ osQ lkFk nzo&nkc
c<+rk tkrk gS] fdarq leku xgjkbZ ij
fLFkr lHkh fcUnq ij nzo dk nkc leku
gksrk gSA

nkc
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2. fdlh crZu esa cUn nzo ds fdlh Hkkx ij vkjksfir cy] nzo }kjk lHkh fn'kkvksa esa leku
ifjek.k esa lapkfjr dj fn;k tkrk gSA

●●●●● ikLdy osQ fu;e osQ vk/kj ij dbZ nzopkfyr ;a=k cuk, x, gSa] tSlsμ gkbMªksfyd czsd]
gkbMªksfyd fyÝV] gkbMªksfyd izsl vkfnA

ikLdy fu;e osQ vuqiz;ksx
(Applications of Pascal’s Law)

●●●●● ok;qeaMyh; nkc (Atmospheric Pressure) : i`Foh ds pkjksa vksj mifLFkr ok;q ,oa

fofHkUu xSlksa dks ok;qeaMy dgk tkrk gSA vr% ok;qeaMy esa mifLFkr ok;q Hkh ge lHkh ij

vR;fèkd nkc Mkyrh gS] ftls ok;qeaMyh; nkc dgk tkrk gSA

●●●●● ok;qeaMyh; nkc dh igyh ckj x.kuk okWu X;wfjd (teZu) us dh FkhA

●●●●● ok;qeaMyh; nkc og nkc gksrk gS] tks ikjs osQ 76 lsaVhehVj okys ,d LrEHk (column) }kjk

0°C ij 45° osQ v{kka'k ij leqnz ry ij yxk;k tkrk gSA

●●●●● ok;qeaMy ge ij ges'kk 16,000 fdyksxzke dk ncko Mkyrk jgrk gS] ysfdu fiQj Hkh gesa

mldk vuqHko ugha gksrk gS D;ksafd gekjs vanj [kwu vkSj vU; dkjd vUnj ls nkc Mkyrs

gSa] tks ok;qeaMyh; nkc dks larqfyr djrk gSA

●●●●● i`Foh dh lrg ls mQij tkus ij ok;qeaMyh; nkc ?kVrk gSA

●●●●● i`Foh osQ fudV leqnz ry ls izfr 110 ehVj dh m¡QpkbZ p<+us ij ok;qnkc yxHkx 1 lseh

(ikjk nkc) de gks tkrk gS_ tSls&

(i) igkM+ksa ij [kkuk cukus esa dfBukbZ gksrh gS] D;ksafd ok;qeaMyh; nkc ?kVus osQ dkj.k ikuh

dk DoFkukad (Boiling point) de gks tkrk gS] ftlls xqIr mQ"ek dk eku de gks

tkrk gS] iQyLo:i [kkuk nsj ls idrk gSA

(ii) ok;q;ku esa cSBs ;k=kh osQ iQkm.Vsu isu ls L;kgh dk fjl tkuk] vf/d m¡QpkbZ ij ukd

ls [kwu fudyus yxukA

gkbMªksfyd fyÝV
(Hydraulic Lift)

;g ikLdy osQ fu;e ij vkèkkfjr
gS] tks Hkkjh midj.kksa dks mQij
mBkus esa iz;qDr gksrh gSA blesa
,d vYi (vYi vkdkj osQ)
vuqizLFk ifjPNsn ij vYi cy
vkjksfir djus ij nkc osQ lapj.k
osQ  dkj.k izcy cy cM+s vkdkj
osQ vuqizLFk ij mRiUu gks tkrk
gS] tks fd Hkkjh midj.kksa dks
mQij mBk, j[krk gSA

gkbMªksfyd cszd
(Hydraulic Brakes)

 ;g ikLdy osQ fu;e ij vk/kfjr gS tks xkM+h osQ lHkh
ifg;ksa esa ,d lkFk ,d leku eUnu mRiUu djrh gSA blesa
,d ekLVj csyu gksrk gS] ftlesa cszd rsy Hkjk jgrk gS rFkk
ok;q jks/h (air tight) fiLVu yxk jgrk gSA tc cszd iSMy
dks nck;k tkrk gS] rks ekLVj csyu dk fiLVu yhoj
fudk; }kjk vUnj dh vksj ncrk gS ftlesa fiLVu osQ
fudVorhZ nzo ij nkc yxrk gSA ikLdy osQ fu;e ls ;g
nkc fiLVuksa esa leku :i ls lapfjr gks tkrs gSaA blls
fiLVu ,d&nwljs ls nwj gks tkrs gSaA iQyLo:i cszd&'kw
,d&nwljs ls ijLij nwj gks tkrs gSa rFkk ifg, dks vUnj
ls nckrs gS] ftlls ifg, dh xfr efUnr gks tkrh gSA
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ok;qnkc ds ek=kd

1 lseh- ikjk nkc = 1.33 × 103 ikLdy

1 ikLdy = 1 U;wVu@eh2

1 ckj = 105 U;wVu@eh2

1 feyhckj = 102 ikLdy

1 VkSj (torr) = 1 feyh ikjk nkc

= 133.8 ikLdy

●●●●● cSjksehVj (Barometer) & ok;qeaMyh;
nkc dks cSjksehVj ;k ok;q nkcekih ls
ekik tkrk gSA VkWjhlsyh ds iz;ksx ds
vkèkkj ij iQksfVZu us bl ;a=k dks cuk;kA
bls iQksfVZu dk cSjksehVj dgrs gSaA

cSjksehVj dh lgk;rk ls ekSle laca/h
iwokZuqeku Hkh yxk;k tkrk gS

1. cSjksehVj dk ikB~;kad tc ,dk,d uhps
fxjrk gS] rks vka/h vkus dh laHkkouk
gksrh gSA

2. cSjksehVj dk ikB~;kad tc /hjs&/hjs uhps
fxjrk gS] rks o"kkZ gksus dh laHkkouk gksrh gSA

3. bldk ikB~;kad tc /hjs&/hjs mQij p<+rk gS]
rks fnu lkiQ jgus dh laHkkouk gksrh gSA

●●●●● fuæ Zo ok; qnkcekih (Aneroid
Barometer) : iQksfVZu ds ikjk nkcekih
dh vlqfoèkkvksa dks nwj djus ds fy, bl
nkcekih dk fuekZ.k fd;k x;kA blesa nzo
dk mi;ksx ugha fd;k tkrk gS] blhfy,
bls funzZo ok;qnkcekih dgrs gSaA

●●●●● bl ok;qnkcekih dk vkdkj dkiQh NksVk
gksrk gSA bldk mi;ksx dgha Hkh fd;k tk
ldrk gSA

●●●●● bldk mi;ksx m¡QpkbZ ekius esa Hkh fd;k
tkrk gSA bl fl¼kar ij cuus okyk m¡QpkbZ
ukius dk ;a=k rqaxrkekih (Altimeter)
dgykrk gSA

●●●●● ekud ok;qeaMyh; nkc (Standard
Atmospheric Pressure) & ikjs ds
760 feyhehVj vFkkZr~ 76 lseh Å¡ph
uyh ds nkc dks ekud ok;qeaMyh; nkc
dgrs gSa vkSj ;g 1 atm cjkcj gksrk gSA

1 atm nkc ikLdy esa 101292.8 Pa
ds cjkcj gksrk gSA

xyukad ,oa DoFkukad ij nkc dk izHkko %
●●●●● xyuk ad ij izHkko (Effect of

pressure on melting point) :  xje
djus ij inkFkks± dk vk;ru c<+rk gS rFkk
nkc c<+kus ij mudk xyukad Hkh c<+
tkrk gS] tSls & ekse] ?kh vkfnA

●●●●● xje djus ij inkFkks± dk vk;ru ?kV
tkrk gS rFkk nkc c<+kus ij mudk xyukad
Hkh ?kV tkrk gS] tSls & ciZQ] fcLeFk]
<yok yksgk vkfnA

●●●●● DoFkukad ij izHkko (Effect of
pressure on boiling point) :  lHkh
nzoksa dk DoFkukad mudh [kqyh lrg ij
nkc c<+kus ls c<+ tkrk gS] tSls & lkèkkj.k
ok;qeaMyh; nkc ij ikuh dk DoFkukad
1000C gksrk gS] ijUrq ;fn nkc dks nks
xquk dj fn;k tk,] rks ty dk DoFkukad
yxHkx 1250C gks tkrk gSA
mRIykodrk (BUOYANCY)

●●●●● fdlh oLrq osQ rSjus dh izo`fÙk mRIykodrk
dgykrh gSA blh izdkj xSlksa dk izn'kZu
Hkh mRIykodrk dk xq.k gSA

●●●●● tc ,d oLrq dks rjy (nzo) es Mqcks;k
tkrk gS rks mlosQ Hkkj esa deh vk tkrh
gSA vr% nzo esa Mwch oLrq dk ;g Hkkj]
oLrq dk Li"V Hkkj (apparent weight
of the object) dgykrk gSA

●●●●● æoksa dk ncko xgjkbZ osQ lkFk c<+rk gSA
●●●●● mRIykou cy (Buoyant force) %

tc fdlh oLrq dks nzo esa iw.kZr% ;k
vkf'kad :i ls Mqcks;k tkrk gS] rks nzo
}kjk oLrq ij ,d cy mQij dh vksj
yxk;k tkrk gSA ;g cy mRIykou cy ;k
mR{ksi cy (Bouyant force) dgykrk gSA
mnkgj.k % ydM+h dk ,d VqdM+k nzo dh
lrg ij rSjrk jgrk gSA tc ge v¡xwBs ls
VqdM+s ij cy yxkrs gSa] rc ydM+h osQ
VqdM+s esa vpkud mQij dh vksj mBus dh
izo`fÙk gksrh gSA bldk dkj.k ;g gS fd
nzo] Mwch gqbZ izR;sd oLrq ij mRIykou
cy yxkrk gSA

nkc
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●●●●● mRIykou cy dk ifjek.k fuEu xq.kksa
ij fuHkZj djrk gS%
(i) æoksa dk ?kuRo (Density of
liquid) : tks nzo vf/d ?kuRo j[krs
gSa os de ?kuRo j[kus okys nzoksa dh
rqyuk esa Åij dh rjiQ vf/d mRIykou
cy yxkrs gSaA
(ii) æo esa Mwch oLrq dk vk;ru (Volume
of object Imersed in Liquid) :
Bksl oLrq ij yxs mRIykou cy dk
ifjek.k] oLrq dh izÑfr ij fuHkZj ugha
djrk gS cfYd ;g oLrq osQ vk;ru ij
fuHkZj djrk gSA

●●●●● mRIykodrk o s Q Uæ (Centre of

Buoyancy) : ;g cy oLrqvksa }kjk
gVk;s x;s nzo osQ xq#Ro osQUnz ij dk;Z
djrk gS] ftls mRIykodrk osQUnz dgrs gSaA

Iyou (FLOATATION)
●●●●● Iyou (Floatation) : tc dksbZ oLrq

fdlh nzo esa MqcksbZ tkrh gS] rks ml ij nks
cy dk;Z djrs gSa & (i) oLrq dk Hkkj (w)

uhps dh vksj (ii) nzo dk mR{ksi ;k
mRIykou cy (f ) Åij dh vksjA

Iyou osQ fu;e
(Laws of Floatation)

fdlh oLrq osQ rSjus vkSj Mwcus dh rhu
voLFkk,¡ gks ldrh gS %

1. tc w > f vFkkZr~ oLrq dk Hkkj mlosQ
mR{ksi ;k mRIykou cy ls vf/d gks] rks
bl voLFkk esa oLrq nzo esa Mwc tk,xhA

2. tc w = f vFkkZr~ oLrq dk Hkkj mlosQ
}kjk gVk;s x, nzo Hkkj osQ cjkcj gks] rks
bl fLFkfr esa] oLrq ij ifj.kkeh cy
w–f = 0 gksrk gS vkSj oLrq nzo dh lrg
osQ uhps rSjrh jgrh gSA

3. tc w< f  vFkkZr~ oLrq dk Hkkj ml ij
yxus okys mR{ksi ;k mRIykou cy ls de
gksA bl fLFkfr esa ifj.kkeh cy mQij dh
vksj yxrk gS vr% oLrq dk oqQN Hkkx
nzo osQ mQij jgrk gSA

●●●●● æo dk mR{ksi (Upthrust of a liquid):

tc dksbZ Bksl oLrq nzo esa Mqck;h tkrh gS]
rks mlds Hkkj esa dqN deh izrhr gksrh gSA
Hkkj esa ;g vkHkklh deh nzo }kjk oLrq
ij Åij dh vksj yxk, x, cy ds dkj.k
gksrh gSA bl cy dks mRIykou cy (force

of buoyancy) ;k mR{ksi (upthrust)

dgrs gSaA

●●●●● vkfdZehMht dk fl¼kUr (Principle

of Archimedes) : tc dksbZ oLrq
fdlh nzo esa iwjh vFkok vkaf'kd :i ls
MqcksbZ tkrh gS] rks mlds Hkkj esa vkHkklh
deh gksrh gSA Hkkj esa ;g vkHkklh deh
oLrq }kjk gVk, x, nzo ds Hkkj ds cjkcj
gksrh gS ftls vkfdZehMht dk fl¼kUr
dgrs gSaA

vkisf{kd ?kuRo = oLrq dk ?kuRo
ikuh dk ?kuRo

vr% bl fl¼kUr ds vuqlkj &
(i) fdlh Bksl dk vkisf{kd ?kuRo =

Bksl dk ok;q esa Hkkj
ty esa Bksl osQ Hkkj esa deh

(ii) fdlh nzo dk vkisf{kd ?kuRo =

 
æo esa Bksl osQ Hkkj esa deh
ty esa Bksl osQ Hkkj esa deh

vkisf{kd ?kuRo ,d 'kq¼ la[;k gSA
bldk dksbZ ek=kd ugha gksrk gSA

●●●●● rSjus ds fu;e % tc oLrq fdlh nzo esa
rSjrh gS] rks mldk Hkkj mlds }kjk gVk,
x, nzo ds Hkkj ds cjkcj gksrk gS rFkk
oLrq dk xq#Ro dsUnz rFkk gVk, x, nzo
dk xq#Ro&dsUnz nksuksa ,d gh ÅèokZèkj
js[kk esa gksrk gSA

●●●●● fer dsUæ (Meta centre)% rSjrh gqbZ
oLrq }kjk foLFkkfir nzo ds xq#Ro&dsUnz
dks mRIykou dsUnz dgrs gSaA mRIykou
dsUnz ls tkus okyh mèoZ js[kk ftl fcUnq
ij oLrq ds xq#Ro&dsUnz ls tkus okyh
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izkjafHkd ÅèoZ js[kk dks dkVrh gS] mls
fer dsUnz dgrs gSa] tSlsμ yksgs osQ VqdM+s
dk Hkkj mlosQ gVk, x, ty osQ Hkkj ls
vf/d gksrk gS ftlls og ty esa Mwc
tkrk gSA ijarq yksgs osQ tgkt dk <k¡pk
bl izdkj cuk;k tkrk gS fd mlosQ FkksM+s
ls fgLls }kjk gVk, x, ty dk Hkkj]
tgkt rFkk mlesa yns lkeku osQ Hkkj osQ
cjkcj gks tkrk gS] ftlls tgkt ikuh ij
rSjus yxrk gSA

●●●●● gkbMªksehVj (Hydro meter) : bl ;a=k
}kjk rjy inkFkks± dk vkisf{kd ?kuRo
ekik tkrk gSA ;g rSjus osQ fl¼kar ij
vk/kfjr gSA gkbMªksehVj osQ fo'ks"k izdkj
}kjk okguksa dh cSVªh osQ rstkc dk ?kuRo
ekik tkrk gSA nw/ dk ?kuRo ekius okyk
ySDVksehVj Hkh gkbMªksehVj dh fo'ks"k vax gSA

●●●●● iuMqCch (Submarine) : ;g ,d ,slk
ty;ku gksrk gS tks leqnz dh lrg ij
rFkk lrg osQ uhps rSj ldrk gSA iuMqCch
esa vkxs&ihNs dh vksj cM+h&cM+h Vafd;k¡
gksrh gSa ftuesa iEiksa dh lgk;rk ls leqnzh
ty Hkjk tk ldrk gS vFkok [kkyh fd;k
tk ldrk gSA Hkkj vf/d gksus ij og
vUnj tkdj ,oa Hkkj de gksus ij mQij
vkdj rSjus yxrk gSA bl izdkj iuMqCch
dks bPNkuqlkj ty osQ vUnj vFkok lrg
ij pyk;k tk ldrk gSA

●●●●● fIyelksy js[kk ,d ,slh js[kk gS tks leqnzh
tgkt dh ryh ls mQij f[kaph jgrh gSA
bl js[kk ls vf/d tgkt ugha Mwcuk
pkfg,A ;g tgkt ij vf/dre ykns x,
cks> dh lhek crkrh gSA ;g ,d oSèkkfud
js[kk gSA

i`"B ruko (SURFACE TENSION)

●●●●● llatd cy vkSj vklatd cy (Cohesive Force and Adhesive Force) & izR;sd
inkFkZ v.kqvksa ls feydj cuk gksrk gS] ftuds chp vkd"kZ.k cy dk;Z djrk gSA ,d gh
inkFkZ ds v.kqvksa ds eè; yxus okys vkd"kZ.k cy dks llatd cy (Cohesive Force)
dgrs gSaA

●●●●● nks fHkUu inkFkks± ds v.kqvksa ds eè; yxus okys vkd"kZ.k cy dks vklatd cy (Adhesive
Force) dgrs gSaA

●●●●● tc fdlh nzo&Bksl ;qXe osQ fy, vklatd cy dk eku] nzo osQ v.kqvksa osQ llatd cy
osQ eku ls de gksrk gS] rks og nzo ml Bksl dks xhyk ugha dj ikrk gS] tSlsμ ikjk dk¡p
dks ugha Hkhaxk ikrkA

●●●●● i`"B ruko (Surface tension) & nzo ds v.kqvksa esa llatd cy gksus ds dkj.k mldk
Lora=k i`"B lnSo ruh gqbZ gksrh gS vkSj ruh gqbZ i`"B esa lnSo fldqM+us dh izo`fÙk gksrh gSA
bl izdkj nzo dk Lora=k i`"B lnSo ruko esa jgrk gS rFkk mlesa de&ls&de {ks=kiQy izkIr
djus dh izo`fÙk gksrh gSA nzo ds i`"B dk ;g ruko gh i`"B ruko (Surface tension)
dgykrk gSA

i`"B ruko] T = =
cy

yEckbZ
fd;k x;k dk;Z

{ks=kiQy esa ifjorZu

●●●●● bldk SI ek=kd U;wVu@eh ;k twy@eh2 gksrk gSA

●●●●● ;g ,d vfn'k jkf'k gSA

●●●●● fdlh nzo osQ ì"B ruko dk eku nzo osQ rki ij rFkk nzo osQ nwljh vksj osQ ekè;e ij fuHkZj
djrk gSA nzo dk rki c<+us ij i`"B ruko ?kVrk gS rFkk ØkfUrd rki (Critical

Temperature) ij ì"B ruko 'kwU; gksrk gSA

Iyou
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●●●●● i`"B ruko osQ dkj.k gh nzo dh NksVh c¡wn
xksyh; vkdkj esa fxjrh gSA

●●●●● i`"B ruko ls lacaf/r mnkgj.k %

(1) iryh lqbZ i`"B ruko ds dkj.k gh ikuh
ij rSjkbZ tk ldrh gSA

(2) lkcqu fMVtsZ.V vkfn ty dk i`"B
ruko de dj nsrs gSa vr% os eSy esa
xgjkbZ rd pys tkrs gSa ftlls diM+k
T;knk lkiQ gksrk gSA

(3) lkcqu ds ?kksy ds cqycqys cM+s blfy,
curs gSa fd ty esa lkcqu ?kksyus ij
mldk i`"B ruko de gks tkrk gSA

(4) fLFkj ty dh lrg ij ePNjksa dk
ykokZ rSjrs jgrs gSa] ijUrq ty esa feV~Vh
dk rsy fNM+d nsus ij mldk i`"B
ruko de gks tkrk gS ftlls ykokZ
ikuh esa Mqcdj ej tkrs gSaA

(5) xje lwi Lokfn"V yxrk gS] D;ksafd
xje lwi dk i`"B ruko de gksrk gS]
vr% og thHk ds Åij lHkh Hkkxksa esa
vPNh rjg iQSy tkrk gSA

(6) i`"B ruko ds dkj.k gh ikuh ls ckgj
fudyus ij 'ksfoax cz'k ds cky vkil
esa fpid tkrs gSaA

(7) leqnz dh ygjksa dks 'kkar djus ds fy,
mu ij rsy Mky fn;k tkrk gSA

(8) nzo dk LorU=k ì"B de&ls&de {ks=kiQy
?ksjus dk iz;kl djrk gS] vr% o"kkZ dh
cwansa rFkk ikjs osQ d.k xksykdkj gksrs gSaA

●●●●● i`"B&mQtkZ (Surface energy) : nzo
osQ ì"B osQ izfr ,dkad {ks=kiQy ij v.kqvksa
esa mifLFkr bl vfrfjDr fLFkfrt mQtkZ
dh ek=kk nzo dh ì"B&mQtkZ dgykrh gSA

bldk SI ek=kd twy@eh2 gS rFkk foek
[MT–2] gSA

●●●●● Li'kZ dks.k (Angle of Contact) :

tc dksbZ nzo i`"B fdlh Bksl i`"B dks
Li'kZ djrk gS] rks Li'kZ LFkku osQ ikl
nzo&i`"B lkekU;r% oØh; gks tkrk gSA

tc dk¡p dh fdlh IysV dks ty esa
Mqcksrs gSa rks IysV osQ ikl okys ty dk
eqDr i`"B vory gks tkrk gS vFkkZr~ ,slk
izrhr gksrk gS fd IysV }kjk ty mQij
[khap x;k gSA ;fn dk¡p dh IysV dks ikjs
esa Mqcksrs gSa rks IysV osQ ikl okyk ikjk
oqQN uhps Mwc tkrk gS rFkk ikjs dk eqDr
i`"B mÙky gks tkrk gSA

●●●●● vr% nzo rFkk Bksl dh Li'kZ js[kk (Line

of Contact) osQ fdlh fcUnq ij nks Li'kZ
ry (tangent Planes) ,d Bksl ì"B osQ
Li'khZ; nzo osQ vUnj dh vksj rFkk nwljk
nzo ì"B osQ Li'khZ; Bksl ì"B ls nwj] [khapk
tkrk gS] rks bu Li'kZ ryksa osQ chp dk
dks.k Li'kZ dks.k dgykrk gSA

●●●●● 'kq¼ ty rFkk lkiQ dk¡p dh lrg ij
Li'kZ dks.k 'kwU; gksrk gSA

●●●●● fdlh nzo dk rki c<+us ij Li'kZ dks.k Hkh
c<+rk gSA

●●●●● ?kqyu'khy v'kqf¼;k¡ Li'kZ dks.k osQ eku
dks ?kVk nsrh gSaA

Li'kZ dks.k ls lacaf/r egÙoiw.kZ fcanq

1. ;fn Li'kZ dks.k 90° gS] rks

●●●●● og crZu dks fHkxksrk gSA

●●●●● osQ'kuyh esa nzo u rks mQij p<+rk gS
vkSj u uhps mrjrk gSA

●●●●● osQ'kuyh esa nzo dk ry {kSfrt gksrk gS]
2. ;fn Li'kZ dks.k < 90° (U;wudks.k)

gS] rks

●●●●● nzo crZu dks fHkxksrk gSA

●●●●● nzo osQ'kuyh esa mQij p<+rk gSA

●●●●● osQ'kuyh osQ nzo dk ry vory
gksrk gSA

3. ;fn Li'kZ dks.k > 90° (vf/dks.k)
gS] rks

●●●●● nzo crZu dks ugha fHkxks,xk

●●●●● nzo osQ'kuyh esa uhps fxjsxk

●●●●● osQ'kuyh osQ nzo dk ry mÙky gksrk gSA
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osQf'kdRo (Capillarity) : ,d ,slh
[kks[kyh uyh] ftldh f=kT;k cgqr de rFkk
,d leku gksrh gS] osQ'kuyh (Capillary tube)

dgykrh gSA osQ'kuyh esa nzo osQ mQij p<+us ;k
uhps mrjus dh ?kVuk dks osQf'kdRo dgrs gSaA

;fn uyh dh f=kT;k r, nzo dk i`"B ruko
T ,oa nzo dk ?kuRo d gS] rks uyh esa p<+s ;k
mrjs nzo dh m¡QpkbZ ;k xgjkbZ]

2T cos
rdg

�h =

tgk¡] θ = nzo dk Li'kZ dks.k

●●●●● fdl lhek rd nzo ds'kuyh esa p<+rk ;k
mrjrk gS] ;g ds'kuyh dh f=kT;k ij
fuHkZj djrk gSA lkekU;r% tks nzo dk¡p
dks fHkxksrk gS og ds'kuyh esa Åij p<+
tkrk gS vkSj tks nzo dk¡p dks ugha fHkxksrs
og uhps nc tkrk gSSA

ikuh

ikuh

●●●●● 'kq¼ ty osQ fy, θ dk eku yxHkx 'kwU;
gksrk gS vkSj ikjk osQ fy, bldk eku
135° gksrk gSA

cos 0° = 1 rFkk cos 135° = – 0.71

vr% ikjs osQ fy, h dk eku ½.kkRed
vkrk gS rks ;g crkrk gS fd ikjk osQf'kdk uyh
esa uhps fxj tkrk gSA

●●●●● tc nksuksa fljksa ij [kqyh ,d osQ'kuyh dks
ikuh esa Mqcks;k tkrk gS rks ikuh osQ'kuyh
esa m¡QpkbZ rd p<+ tkrk gS rFkk blosQ
foijhr tc osQ'kuyh dks ikjs esa Mqcks;k
tkrk gS rks oqQN ikjk uyh esa uhps nc
tkrk gSA

osQf'kdRo osQ mnkgj.k %

1- ykyVsu ;k ySEi dh cÙkh osQ osQf'kdRo
osQ dkj.k gh rsy mQij p<+rk gSA

2- CykWfVax isij (L;kgh lks[krk) L;kgh dks
'kh?kz lks[k ysrk gS] D;ksafd mlesa cus
NksVs&NksVs fNnz osQ'kufy;ksa dh rjg dk;Z
djrs gSaA

3- isM+&ikS/ksa dh 'kk[kkvksa] ruksa ,oa ifÙk;ksa
rd ty vkSj vko';d yo.k osQf'kdRo
dh fØ;k }kjk gh igq¡prs gSaA

4- iQkmUVsu isu osQ fuc dh uksd chp esa
fpjh gksrh gS] ftlls bldks L;kgh esa
Mqcksus ij og mlesa p<+ tkrh gSA

5- feV~Vh osQ <sys dks ty esa j[kus ij og
mQij rd xhyk gks tkrk gS D;ksafd mlesa
vla[; lw{e fNnz gksrs gSa] tks osQ'kufy;ksa
dk dke djrs gSaA

6- o"kkZ osQ ckn fdlku vius [ksrksa dh tqrkbZ
dj nsrs gSa rkfd feV~Vh esa cuh osQ'kufy;k¡
VwV tk, vkSj ikuh mQij u vk losQ ,oa
feV~Vh esa ueh cuh jgsA

7- Ñf=ke mixzg osQ vUnj ;fn fdlh osQ'kuyh
dks ty esa [kM+k fd;k tk, rks uyh esa
p<+us okys ty LrEHk dk izHkkoh Hkkj
'kwU; gksus osQ dkj.k ty uyh osQ nwljs fljs
rd igq¡p tk,xk pkgs osQ'kuyh fdruh
gh yEch D;ksa u gksA

8- dkWiQh ikmMj ty esa cgqr 'kh?kz ?kqy tkrk
gS D;ksafd ty dkWiQh dh eghu df.kdkvksa
dks osQf'kdRo dh fØ;k ls rqjar fHkxks
nsrk gSA

';kurk (VISCOSITY)
●●●●● fdlh nzo ;k xSl dh irZ dh nwljh irZ

ij fiQlyus ij muds eè; ?k"kZ.k cy
yxrk gS] tks mudh vkisf{kd xfr dk
fojksèk djrk gS ';kurk dgykrk gSA
';kurk dsoy nzoksa rFkk xSlksa dk xq.k gSA

●●●●● tc nzo dh ,d ijr fdlh nwljh ijr ij
fiQlyrh gS vFkok fiQlyus dk iz;kl
djrh gS] rks muosQ eè; ,d Li'kZ js[kh;
?k"kZ.k cy dk;Z djus yxrk gS] tks mudh
lkisf{kd xfr dk fojks/ djrk gS] ;g cy
';ku cy (F) dgykrk gSA

';kurk
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';kurk xq.kkad (Coefficient of
viscosity) : fdlh rjy dh ';kurk dks
';kurk xq.kkad }kjk ekik tkrk gSA fdlh nzo
dh nks irks± osQ chp yxus okyk ';ku cy]

F = – Aη
Δ
Δ

v

x

tgk¡ η(bZVk) ,d fu;arkd gSA bls nzo
dk ';kurk&xq.kkad (Coefficient of
Viscosity) dgrs gaS] A irks± dk {ks=kiQy
gS rFkk Δv/Δx osx izo.krk dgykrk gSA

●●●●● ';kurk xq.kkad dk SI ek=kd fdxzk eh–1

;k U;wVu ls@eh2 ;k Msdk ikWbt ;k IokWbtys
rFkk CGS ek=kd ikWbt gSA

1 Msdk ikWbt ikWbt= 10

●●●●● rkieku c<+us ij nzo fo'ks"k dh ';kurk
?kVrh gS] ty dks NksM+dj xSlksa dh ';kurk]
rki c<+us ij c<+ tkrh gSA

●●●●● XykbdkWy ,oa fXyljkWy tSls ikWyhgkbfMªd
vYdksgyksa esa vf/d ';kurk ikbZ tkrh gSA

●●●●● nzo dh xgjkbZ esa ifjorZu osQ lkis{k osx
esa ifjorZu dks osx izo.krk (Velocity
Gradient) dgrs gSaA

●●●●● xk<+s nzo tSls 'kgn] dksyrkj] fXyljhu
phuh osQ ?kksy vkfn dk ';kurk vf/d
gksrk gSA

●●●●● ok;q dh vis{kk ty esa pyus ij pky
de gks tkrh gS] D;ksafd ty dh ';kurk
ok;q dh ';kurk ls vf/d gksrh gSA

●●●●● unh dh vis{kk leqnz esa rSjuk vklku gS]
D;ksafd leqnz dh rqyuk esa unh dh ';kurk
vf/d gksrh gSA

LVksd dk fu;e (Stoke’s Law) :

●●●●● ;fn r f=kT;k dh ,d lw{e xksyh] fdlh
iw.kZr% lekax (homogenous) ,oa vuUr
foLrkj okys rjy ekè;e (tSls nzo vFkok
xSl) esa lhekar osx v ls xfr djs] rks
xksyh ij dk;Z djus okyk ';ku cy
F= 6 rvπη  gksrk gSA tgk¡ v = oLrq dk
osx] r = oLrq dh f=kT;k rFkk η(bZVk) =
nzo dk ';kurk xq.kkadA ;gh LVksd dk
fu;e dgykrk gSA

●●●●● bl fu;ekuqlkj] ekè;e }kjk fi.M ij
yxus okys ';ku cy dk eku fi.M dh
vkÑfr] vkdkj ,oa pky rFkk ekè;e
dh ';kurk ij fuHkZj djrk gSA

●●●●● bldk iz;ksx feyhdu dh bysDVªkWfud
vkos'k Kkr djus dh fof/ esa fd;k tkrk gSA

●●●●● bl fof/ esa rsy dh NksVh&NksVh cw¡nksa dks
ok;q esa fxjkdj rFkk muosQ fxjus dh
lhekUr pky ekidj cw¡nksa dh f=kT;k Kkr
dh tkrh gSA

●●●●● bldk iz;ksx iSjk'kwV dks uhps mrkjus esa
fd;k tkrk gSA

●●●●● blosQ dkj.k ckny vkdk'k esa rSjrs gq,
izrhr gksrs gSaA

●●●●● ';kurk ij rki dk izHkko % rki c<+kus
ij nzo dh ';kurk ?kV tkrh gS] ijUrq
xSlksa dh c<+ tkrh gSA

●●●●● ,d vknZ'k rjy dh ';kurk 'kwU; gksrh
gSA O;ogkj esa ,slk nzo vlaHko gS] ijUrq
ty vknZ'k nzo ds fudVre gSA

lhekUr osx (Terminal velocity)

◆◆◆◆◆ tc dksbZ oLrq fdlh ';ku nzo esa fxjrh
gS] rks izkjaHk esa mldk osx c<+rk tkrk gS]
fdUrq dqN le; ckn og fu;r osx ls
fxjus yxrh gSA bl fu;r osx dks gh oLrq
dk lhekUr osx dgrs gSaA

lhekar osx V= r
22

9

(d– )g
n
σ

◆◆◆◆◆ tgk¡ r = oLrq dh f=kT;k] d = oLrq
osQ inkFkZ dk ?kuRo rFkk σ = nzo dk

?kuRoA

◆◆◆◆◆ ;fn ρ > σ rks lhekar osx /ukRed gksxk
rc xksyh lhekar osx ls uhps fxjsxkA

◆◆◆◆◆ ;fn ρ < σ] rks lhekar osx ½.kkRed
gksxk] rc xksyh lhekar osx ls mQij dh
vksj xfr djsxhA
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rjy izokg (FLOW OF FLUIDS)
●●●●● èkkjkjs[kh; izokg (streamline flow) : tc nzo dk izR;sd d.k izokg ds nkSjku mlh fcUnq

ls xqtjrk gS ftl fcUnq ls mlds igys okyk d.k xqtjk Fkk rks nzo ds ,sls izokg dks
èkkjkjs[kh; izokg (streamline flow) dgrs gSaA

●●●●● vfojyrk dk fl¼kUr (Principle of continuity) : ;fn dksbZ vlEihM~;
(Incompressible) rFkk v';ku nzo (Non-viscous Liquid) vFkkZr~ vkn'kZ nzo vleku
vuqizLFk ifjPNsn okyh uyh esa cg jgk gks rFkk mldk izokg èkkjkjs[kh; gks] rks uyh ds
izR;sd LFkku ij mlds vuqizLFk ifjPNsn ds {ks=kiQy vkSj nzo ds izokg ds osx dk xq.kiQy
lnSo fu;r jgrk gSA bls vfojyrk dk fl¼kUr dgrs gSaA

●●●●● ;fn uyh osQ fdlh LFkku ij mlosQ vuqizLFk ifjPNsn dk {ks=kiQy A rFkk nzo osQ izokg
dk osx v gks] rks bl fl¼kar osQ vuqlkj] A.V = ,d fu;rkad
nks fHkUu LFkkuksa osQ fy,] A1 V1 = A2 V2 = fu;rkad

●●●●● bl lehdj.k ls Li"V gS fd vleku vuqizLFk ifjPNsn okyh uyh osQ fdlh fcUnq ij nzo
izokg dh nj ml fcUnq ij vuqizLFk ifjPNsn osQ {ks=kiQy osQ O;qRØekuqikrh gksrh gSA

●●●●● vr% tgk¡ uyh pkSM+h gksrh gS] ogk¡ nzo dk osx de rFkk tgk¡ iryh gksrh gS ogk¡ nzo dk
osx vf/d gksrk gSA

Økafrd osx (Critical velocity)

◆◆◆◆◆ ;fn nzo ds izokg dk osx ,d fuf'pr osx ls de gksrk gS] rks nzo dk izokg èkkjkjs[kh; izokg
(streamline flow) gksrk gS] vFkkZr~ nzo dk izR;sd d.k mlh fcUnq ls xqtjrk gS] ftlls mlds
igys okyk d.k xqtjrk FkkA bl fuf'pr osx dks Økafrd osx (Critical Velocity) dgrs gSaA

◆◆◆◆◆ dkjksa] tsV&Iysu] iuMqfCc;ksa rFkk jkWosQV osQ fMtkbu djus esa bl ckr dk è;ku j[kk tkrk
gS fd mldk vxyk fgLlk ,slk gks ftlls ekè;e dk /kjkjs[kh; izokg cu losQA blls ;ku
osQ dEiu ,oa eanu esa deh gksxh] vr% b±/u dh cpr gksxhA

◆◆◆◆◆ tc nzo osQ cgus dk osx Økafrd osx ls de gksrk gS] rks mldk cguk eq[;r;k ';kurk xq.kkad
(η) ij fuHkZj djrk gS] vkSj ;fn nzo osQ cgus dk osx Økafrd osx ls vf/d gksrk gS] rks
nzo dk cguk eq[;r% mlosQ ?kuRo ij fuHkZj djrk gSA

◆◆◆◆◆ tSls Tokykeq[kh ls fudyk gqvk ykok cgqr vf/d xk<+k gksus ij Hkh rsth ls cgrk gS] D;ksafd
mldk ?kuRo vis{kkÑr  de gksrk gS vkSj ?kuRo gh mlosQ osx dks fu/kZfjr djrk gSA

jsukYM la[;k (Reynold’s Number)

◆◆◆◆◆ jsukWYM la[;k ,d fo'kq¼ la[;k gS] tks fdlh uyh esa nzo osQ izokg dh izÑfr crkrh gSA
◆◆◆◆◆ fdlh cgrs rjy osQ fy, jsukWYM la[;k] izfr ,dkad {ks=kiQy tM+Roh; cy o izfr ,dkad

{ks=kiQy ';ku cy osQ vuqikr osQ rqY; gksrh gSA

izfr ,dkad {ks- tM+Roh; cy
izfr ,dkad {ks- ';ku cy

N =R

◆◆◆◆◆ ;fn jsukWYM la[;k dk eku %
(i) 0 ,oa 2000 osQ eè; gks] rks nzo dk izokg /kjkjs[kh; vFkok iVfyr gksxkA
(ii) 2000 ,oa 3000 osQ eè; gks rks nzo dk izokg vLFkk;h gksxk vFkkZr~ /kjkjs[kh; ls

fo{kqC/ izokg esa ijLij ifjofrZr gksxkA
(iii) 3000 ls vf/d gks rks nzo dk izokg fuf'pr :i ls fo{kqC/ gksxkA

◆◆◆◆◆ fdlh nzo osQ Økafrd osx (VC)] nzo osQ ';kurk xq.kkad (η), uyh osQ O;kl (d) rFkk nzo

osQ ?kuRo (ρ) ij fuHkZj djrk gSA vr% VC = R. 
n
d�

tgk¡] R = vkuqikfrdrk fLFkjkad gS ftls jsukWYM la[;k Hkh dgk tkrk gS tks fd ,d foekghu
jkf'k gSA

rjy izokg


