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¾¾ HkkSfrdh¾foKku¾dh¾og¾'kk[kk¾gS¾ftlds¾varxZr¾nzO;¾rFkk¾ÅtkZ¾vkSj¾mldh¾ijLij¾fØ;kvksa¾
dk¾vè;;u¾fd;k¾tkrk¾gSA

¾¾ HkkSfrdh¾'kCn¾xzhd¾Hkk"kk¾ls¾fy;k¾x;k¾gS]¾ftldk¾vFkZ¾gS&¾izÑfrA
¾¾ isQ;ueku¾ds¾vuqlkj]¾HkkSfrdh¾inkFkZ¾vkSj¾ÅtkZ¾dk¾vè;;u¾rFkk¾bu¾nksuksa¾ds¾O;ogkj¾dks¾
izHkkfor¾djus¾okys¾fu;eksa¾dh¾[kkst¾ls¾lacafèkr¾gSA¾bl¾foKku¾dk¾lacaèk¾jklk;fud¾ifjorZuksa¾
ls¾u¾gksdj¾oLrqvksa¾ds¾eè;¾fo|eku¾cyksa¾,oa¾inkFkZ¾o¾ÅtkZ¾ds¾vUrlZEcUèkksa¾ls¾gSA¾HkkSfrdh¾
og¾foKku¾gS¾ftlesa¾vtSo¾l`f"V¾rki]¾èofu]¾fo|qr¾vkfn¾inkFkks±¾dk¾oSKkfud¾vè;;u¾fd;k¾
tkrk¾gSA

ekiu

¾¾ HkkSfrd¾jkf'k;k¡&¾HkkSfrdh¾ds¾fu;eksa¾dks¾ftUgsa¾jkf'k;ksa¾ds¾inksa¾esa¾O;Dr¾fd;k¾tkrk¾gS]¾mUgsa¾
HkkSfrd¾jkf'k;ka¾dgrs¾gSa_¾tSls&¾yEckbZ]¾cy]¾pky]¾oLrq¾dk¾nzO;eku]¾?kuRo¾bR;kfnA¾HkkSfrd_¾
jkf'k;ka¾nks¾izdkj¾dh¾gksrh¾gSa&¾vfn'k¾(Scalar)vkSj¾lfn'k¾(Vector Quantities)A

¾¾ vfn'k¾jkf'k;ka&¾ftu¾HkkSfrd¾jkf'k;ksa¾ds¾fu:i.k¾ds¾fy,¾dsoy¾ifjek.k¾dh¾vko';drk¾gksrh¾
gS]¾fdUrq¾fn'kk¾dh¾dksbZ¾vko';drk¾ugha¾gksrh]¾mUgsa¾vfn'k¾jkf'k¾dgk¾tkrk¾gSA¾nzO;eku]¾pky]¾
le;]¾nwjh]¾ÅtkZ]¾vkos'k]¾fo|qr¾èkkjk]¾foHko¾bR;kfn¾vfn'k¾jkf'k¾ds¾mnkgj.k¾gSaA

¾¾ lfn'k¾jkf'k&¾ftu¾HkkSfrd¾jkf'k;ksa¾ds¾fu:i.k¾ds¾fy,¾ifjek.k¾ds¾lkFk&lkFk¾fn'kk¾dh¾Hkh¾
vko';drk¾gksrh¾gS]¾mUgsa¾lfn'k¾jkf'k¾dgk¾tkrk¾gSA¾cy]¾osx]¾Hkkj]¾Roj.k]¾foLFkkiu¾bR;kfn¾
lfn'k¾jkf'k¾ds¾mnkgj.k¾gSaA

¾¾ HkkSfrdh¾ds¾fu;eksa¾dks¾le;]¾?kuRo]¾cy]¾rki¾rFkk¾vU;¾HkkSfrd¾jkf'k;ksa¾}kjk¾O;Dr¾fd;k¾
tkrk¾gSA

eki¾dh¾bdkb;k¡¾(Units of Measure)
¾¾ HkkSfrd¾foKku¾esa¾yEckbZ]¾nzO;eku¾,oa¾le;¾ds¾fy,¾rhu¾ewyHkwr¾bdkb;k¡¾iz;qDr¾gksrh¾gSaA¾
vU;¾bdkb;k¡¾bUgha¾rhuksa¾ekSfyd¾bdkb;ksa¾ls¾cuh¾gSaA¾eki¾dh¾bdkb;k¡¾nks¾izdkj¾dh¾gksrh¾gSa&¾
ewy¾bdkbZ¾vkSj¾O;qRiUu¾bdkbZA

(i)¾ewy¾ek=kd@bdkbZ¾(Fundamental Units)&¾fdlh¾HkkSfrd¾jkf'k¾dks¾O;Dr¾djus¾ds¾fy,¾
dqN¾,sls¾ekudksa¾dk¾iz;ksx¾fd;k¾tkrk¾gS]¾tks¾vU;¾ekudksa¾ls¾Lora=k¾gksrs¾gSa]¾bUgsa¾ewy¾ek=kd¾
dgrs¾gSa_¾tSls&¾yEckbZ]¾le;¾vkSj¾nzO;eku¾ds¾ek=kd¾Øe'k%¾ehVj]¾lsds.M¾,oa¾fdyksxzke¾
ewy¾bdkbZ¾gaSA

(ii)¾O;qRiUu¾ek=kd@bdkbZ¾(Derived Units)&¾fdlh¾HkkSfrd¾jkf'k¾dks¾tc¾nks¾;k¾nks¾ls¾vfèkd¾
ewy¾bdkb;ksa¾esa¾O;Dr¾fd;k¾tkrk¾gS]¾rks¾mls¾O;qRiUu¾bdkbZ¾dgrs¾gSa_¾tSls&cy]¾nkc]¾dk;Z¾,oa¾
foHko¾ds¾fy,¾Øe'k%¾U;wVu]¾ikLdy]¾twy¾,oa¾oksYV¾O;qRiUu¾ek=kd¾gSaA

HkkSfrd foKku
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ek=kd¾i¼fr;k¡¾(System of Units)
¾ HkkSfrd¾jkf'k;ksa¾ds¾ekiu¾ds¾fy,¾fuEufyf[kr¾pkj¾i¼fr;ka¾izpfyr¾gSa&
(i)¾CGS i¼fr¾(Centimetre Gram Second System)&¾bl¾i¼fr¾esa¾yEckbZ]¾nzO;eku¾rFkk¾

le;¾ds¾ek=kd¾Øe'k%¾lsaVhehVj]¾xzke¾vkSj¾lsd.M¾gksrs¾gSaA¾blfy,¾bls¾Centimeter Gram 
Second ;k¾CGS i¼fr¾dgrs¾gSaA¾bls¾izsQap¾;k¾ehfVªd¾i¼fr¾Hkh¾dgrs¾gSaA

(ii)¾ FPS i¼fr¾(Foot Pound Second System)&¾bl¾i¼fr¾esa¾yEckbZ]¾nzO;eku¾rFkk¾
le;¾ds¾ek=kd¾Øe'k%¾iqQV¾ikm.M¾vkSj¾lsd.M¾gksrs¾gSaA¾bls¾fczfV'k¾i¼fr¾Hkh¾dgrs¾gSaA

(iii)¾MKS i¼fr¾(Metre Kilogram Second System)&¾bl¾i¼fr¾esa¾yEckbZ]¾nzO;eku¾vkSj¾
le;¾ds¾ek=kd¾Øe'k%¾ehVj]¾fdyksxzke¾vkSj¾lsd.M¾gksrs¾gSaA

(iv)varjkZ"Vªh;¾ ek=kd¾ i¼fr¾ (System International - S.I. Units)&¾ lu~¾ 1960¾ bZ-¾ esa¾
vUrjkZ"Vªh;¾eki&rkSy¾ds¾vfèkos'ku¾esa¾SI dks¾Lohdkj¾fd;k¾x;k]¾ftldk¾iwjk¾uke¾Le Systeme 
International d'Unites¾gSA¾okLro¾esa]¾;g¾i¼fr¾MKS i¼fr¾dk¾gh¾la'kksfèkr¾,oa¾ifjof¼r¾
(improved and extended)¾:i¾gSA¾vktdy¾blh¾i¼fr¾dk¾iz;ksx¾fd;k¾tkrk¾gSA¾bl¾i¼fr¾
esa¾lkr¾ewy¾ek=kd¾rFkk¾nks¾lEiwjd¾ek=kd¾(supplementary units)¾gSaA

SI ds¾lkr¾ewy¾(Seven Fundamental Units)¾fuEufyf[kr¾gaS%

(i)¾yEckbZ¾(Length)¾dk¾ewy¾ek=kd¾ehVj¾(Meter)&¾SI esa¾yEckbZ¾dk¾ewy¾ek=kd¾ehVj¾
(Metre)¾gSA¾1¾ehVj¾og¾nwjh¾gS]¾ftls¾izdk'k¾fuokZr~¾esa¾1@299792458¾lsd.M¾esa¾r;¾djrk¾
gSA

(ii)¾ nzO;eku¾(Mass)¾dk¾ewy¾ek=kd¾fdyksxzke¾(Kilogram)&¾Úkal¾ds¾lsofjl¾uked¾
LFkku¾ ij¾ eki&rkSy¾ds¾varjkZ"Vªh;¾ (International Bureau of weight and Measurement- 
IBWM)¾esa¾lqjf{kr¾j[ks¾IysfVue&bjhfM;e¾feJèkkrq¾ds¾cus¾gq,¾csyu¾ds¾nzO;eku¾dks¾ekud¾
fdyksxzke¾dgrs¾gSaA¾bls¾ladsr¾esa¾fdxzk-¾(kg)¾fy[krs¾gSaA

(iii)¾le;¾dk¾ewy¾ek=kd¾lsds.M&¾lhft;e&133¾ijek.kq¾dh¾ewy¾voLFkk¾ds¾nks¾ fuf'pr¾
ÅtkZ¾Lrjksa¾ds¾chp¾laØe.k¾ls¾mRiUu¾fofdj.k¾ds¾9192631770¾vkorZdkyksa¾dh¾vofèk¾dks¾
1¾lsds.M¾dgrs¾gSaA¾vkbaLVhu¾us¾vius¾izfl¼¾lkis{krk¾dk¾fl¼kar¾(Theory oif Relativity)¾
esa¾le;¾dks¾prqFkZ¾foek¾(fourth dimension)¾ds¾:i¾esa¾iz;qDr¾fd;k¾gSA

(iv)¾fon~;qr~&èkkjk¾(Electric Current)¾dk¾ewy¾ek=kd¾,fEi;j¾(Ampere)&¾;fn¾nks¾yEcs¾
vkSj¾irys¾rkjksa¾dks¾fuokZr~¾esa¾1¾ehVj¾dh¾nwjh¾ij¾,d&nwljs¾ds¾lekukUrj¾j[kk¾tk,¾vkSj¾muesa¾
,sls¾ifjek.k¾dh¾leku¾fon~;qr¾èkkjk¾izokfgr¾dh¾tk,¾ftlls¾rkjksa¾ds¾chp¾izfr¾ehVj¾yEckbZ¾
esa¾2¾×¾10&7¾U;wVu¾dk¾cy¾yxus¾yxs¾rks¾fon~;qr~¾èkkjk¾ds¾ml¾ifjek.k¾dks¾1¾,fEi;j¾dgk¾
tkrk¾gSA¾bldk¾izrhd¾A gSA

(v)¾rki¾(Temperature)¾dk¾ewy¾ek=kd¾(Kelvin)&¾ty¾ds¾f=kd¾fcanq¾(triple point)¾ds¾
Å"ekxfrd¾rki¾ds¾1@273-16¾osa¾Hkkx¾dks¾dsfYou¾dgrs¾gSaA¾bldk¾izrhd¾K gksrk¾gSA

(vi)¾T;ksfr&rhozrk¾(Luminous Intensity)¾dk¾ewy¾ek=kd¾(Candela)&¾fdlh¾fuf'pr¾
fn'kk¾esa¾ fdlh¾izdk'k¾lzksr¾dh¾T;ksfr&rhozrk¾1¾dS.Msyk¾rc¾dgh¾tkrh¾gS]¾tc¾;g¾lzksr¾
ml¾ fn'kk¾ esa¾ 540¾ × 1012¾ gV~tZ¾ dk¾ rFkk¾ 1@683¾ okV@¾ LVsjsfM;u¾ rhozrk¾ dk¾ ,do.khZ;¾
(monochromatic)¾mRlftZr¾djrk¾gSA¾;fn¾?ku¾dks.k¾ds¾vUnj¾izfr¾lsd.M¾1¾twy¾izdk'k¾
ÅtkZ¾mRlftZr¾gks]¾rks¾mls¾1¾okV@LVsjsfM;u¾dgrs¾gSaA
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(vii)¾inkFkZ¾dh¾ek=kk¾(Amount of Substance)¾dj¾ewy¾ek=kd¾(Mole)&¾,d¾eksy]¾inkFkZ¾
dh¾og¾ek=kk¾gS]¾ftlesa¾mlds¾vo;oh¾rRoksa¾(ijek.kq]¾v.kq]¾vkfn)¾dh¾la[;k¾6-023¾×1023¾
gksrh¾gSA¾bl¾la[;k¾dks¾,soksxkMªks¾fu;rkad¾(Avogadro's Constant)¾dgrs¾gSaA

 SI ds¾nks¾lEiwjd¾ek=kd¾(Supplementary Units)¾gSa&¾
¾ (i)¾ jsfM;u¾¾ (ii)¾LVsjsfM;u
(i)¾jsfM;u¾(Radian)&¾fdlh¾o`Rr¾dh¾f=kT;k¾ds¾cjkcj¾yEckbZ¾ds¾pki¾n~okjk¾mlds¾dsUnz¾ij¾

cuk;k¾x;k¾dks.k¾,d¾jsfM;u¾gksrk¾gSA¾bl¾ek=kd¾dk¾iz;ksx¾lery¾ij¾cus¾dks.kksa¾(plane 
angles)¾dks¾ekius¾ds¾fy,¾fd;k¾tkrk¾gSA

(ii)¾ LVsjsfM;u¾(steradian)&¾fdlh¾xksys¾dh¾lrg¾ij¾mldh¾f=kT;k¾ds¾cjkcj¾Hkqtk¾oxkZdkj¾
{ks=kiQy¾n~okjk¾xksys¾ds¾dsUnz¾ij¾cuk,¾x,¾?ku¾dks.k¾dks¾1¾LVsjsfM;u¾dgrs¾gSaA¾;g¾Bkslh;¾¾
dks.kksa¾(solid angles)¾dks¾ekius¾dk¾ek=kd¾gSA

ewy¾ek=kd¾(Fundamental Units)
HkkSfrd¾jkf'k¾

(Physical Quantity)
SI ek=kd@bdkbZ¾(SI Unit) izrhd@ladsr¾

(Symbol)
yackbZ¾(Length) ehVj¾(Metre) M
nzO;eku¾(Mass) fdyksxzke¾(Kilogram) Kg
le;¾(Time) lsdsaM¾(Second) S
fon~;qr&èkkjk¾(Electric Current) ,fEi;j¾(Ampere) A
rki¾(Temperature) dsfYou¾(Kelvin) K
T;ksfr&rhozrk¾(Luminous Intensity) dS.Msyk¾(Candela) Cd
inkFkZ¾dh¾ek=kk¾(Amount of substance) eksy¾(Mole) mol

¾ vR;fèkd¾yach¾nwfj;ksa¾ds¾ekius¾esa¾iz;ksx¾fd,¾tkusokys¾ek=kd
¾¾ [kxksyh;¾bdkbZ¾(Astronomical Unit-A.U.)&¾;g¾nwjh¾dk¾ek=kd¾gSA¾lw;Z¾vkSj¾i`Foh¾ds¾
chp¾dh¾eè;¾nwjh¾(mean distance)¾[kxksyh;¾bdkbZ¾dgykrh¾gSA

1 A. U. = 1.495 × 1011 Metres

¾¾ izdk'k¾o"kZ¾(Light Yearly)&¾;g¾nwjh¾dk¾ek=kd¾gSA¾,d¾izdk'k¾o"kZ¾fuokZr~¾esa¾izdk'k¾ds¾
}kjk¾,d¾o"kZ¾esa¾pyh¾x;h¾nwjh¾gS]¾tks¾9-46¾×¾1015¾eh-¾ds¾cjkcj¾gksrh¾gSA

¾¾ ikjlsd¾(Parsec)¾= Parallax second- ;g¾nwjh¾ekius¾dh¾lcls¾cM+h¾bdkbZ¾gS¾(1 Parsec 
= 3.08 × 1016 m)

yEckbZ@nwjh¾ds¾ek=kd
1¾fdyksehVj¾(km) ¾¾1000¾eh-

2¾ehy¾(Mile) ¾¾1-60934¾fdeh-

1¾ukfod¾ehy¾(NM) ¾¾1-852¾fdeh-
1¾[kxksyh;¾bdkbZ ¾¾1-495¾× 1011¾eh-

1¾izdk'k¾o"kZ¾(ly) ¾¾9-46¾× 1015¾eh-¾¾¾48612¾A.U.
1¾ikjlsd¾(Parsec)¾ ¾¾3-08¾× 1016¾eh-¾¾¾3-26¾ly
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nl¾ dh¾
?kkr¾

iwoZ¾izR;;
(Prefix)

izrhd
(Symbol)

nl¾ dh¾
?kkr¾

iwoZ¾izR;;
(Prefix)

izrhd
(Symbol)

1018 ,Dlk¾(exa) E 10&18 ,Vks¾(atto) a

1015 isVk¾(peta) P 10&15 isQEVks¾(femto) f

1012 Vsjk¾(tera) T 10&12 ihdks¾(pico) p

109 xhxk¾(giga) G 10&9 uSuks¾(nano) n

106 esxk¾(mega) M 10&6 ekbØks¾
(micro)

µ

103 fdyks¾(kilo) k 10&3 feyh¾(milli) m

102 gsDVks¾(hecto) h 10&2 ls.Vh¾(centi) c

101 Msdk¾(deca) da 10&1 Mslh¾(deci) d
O;qRiUu¾jkf'k¾,oa¾muds¾ek=kd

jkf'k¾ ek=kd ladsr
vko`fÙk gV~tZ Hz

laosx fdxzk¾eh@¾lsd.M kg m/s

vkosx U;wVu@lsds.M N/s

i`"B¾ruko U;wVu@ehVj N/m

fo|qr¾vkos'k dqykWEc c

foHkkUrj oksYV v

fo|qr¾izfrjksèk vkse W

fo|qr¾èkkfjrk iSQjkMs F

izsjd¾pqEcdh;¾ÝyDl oscj Wb

T;ksfr¾ÝyDl Y;wesu Lm

iznhfIr¾èkuRo yDl Lx

izdk'k¾rjaxnSè;Z ,aXLVªke m[Å]

izdk'kh;¾nwjh izdk'k¾o"kZ m

dk;Z¾;k¾ÅtkZ twy J

Roj.k ehVj@lsd.M2¾ m/s2

nkc ikLdy Pa

cy U;wVu N

'kfDr okV W

{ks=kiQy oxZehVj m2

vk;ru ?kuehVj m3

pky ehVj@lsd.M m/s

dks.kh;¾osx jsfM;u@lsd.M Rad/s
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;kaf=dh

¾¾ ;kaf=kdh¾ds¾vUrxZr¾fi.Mksa¾ij¾cy¾dk¾izHkko¾vkSj¾mlls¾mRiUu¾xfr¾dk¾vè;;u¾fd;k¾tkrk¾gSA
¾¾ nwjh¾(Distance)&¾fdlh¾fn,¾x,¾le;karjky¾esa¾oLrq¾}kjk¾r;¾fd,¾x,¾ekxZ¾dh¾yEckbZ¾dks¾
nwjh¾dgrs¾gSaA¾;g¾lnSo¾?kukRed¾gksrh¾gSA

¾¾ foLFkkiu¾(Displacement)&¾,d¾fuf'pr¾fn'kk¾esa¾nks¾fcUnqvksa¾ds¾chp¾dh¾yEcr~¾(U;wure)¾
nwjh¾dks¾foLFkkiu¾dgk¾tkrk¾gSA¾bldk¾SI ek=kd¾ehVj¾gSA¾foLFkkiu¾èkukRed]¾½.kkRed¾;k¾
'kwU;¾dqN¾Hkh¾gks¾ldrk¾gSA

¾¾ pky¾(speed)&¾fdlh¾oLrq¾}kjk¾izfr¾lsds.M¾r;¾dh¾x;h¾nwjh¾dks¾pky¾dgrs¾gSaA
¾ vFkkZr~¾pky¾¾¾nwjh@le;
¾ bldk¾SI ek=kd¾ehVj@lsds.M¾gSA
¾¾ osx¾(Velocity)&¾fdlh¾oLrq¾ds¾foLFkkiu¾dh¾nj¾dks¾vFkok¾,d¾fuf'pr¾fn'kk¾esa¾izfr¾
lsds.M¾oLrq¾}kjk¾r;¾dh¾x;h¾nwjh¾dks¾osx¾dgrs¾gSaA¾bldk¾SI ek=kd¾ehVj@lsds.M¾gSA

¾¾ Roj.k¾(Acceleration)&¾fdlh¾oLrq¾ds¾osx¾esa¾ifjorZu¾dh¾nj¾dks¾Roj.k¾dgrs¾gSaA¾bldk¾
SI ek=kd¾ehVj@lsds.M2¾gSA

¾¾ ;fn¾ le;¾ ds¾ lkFk¾ oLrq¾ dk¾ osx¾ ?kVrk¾ gS¾ rks¾ Roj.k¾ ½.kkRed¾ gksrk¾ gS]¾ ftls¾ eUnu¾
(Retradation)¾dgk¾tkrk¾gSA

¾¾ xfr¾(Motion)&¾tc¾dksbZ¾oLrq¾le;¾ds¾lkFk&lkFk¾viuh¾fLFkfr¾esa¾ifjorZu¾djrh¾gS¾rks¾
og¾xfr¾dh¾voLFkk¾esa¾gksrh¾gSA

¾¾ tc¾dksbZ¾oLrq¾le;¾varjky¾ds¾cjkcj¾nwjh¾r;¾djrh¾gS¾rks¾mls¾,d¾leku¾xfr¾dgk¾tkrk¾gSA
¾¾ tc¾dksbZ¾oLrq¾le;¾varjky¾ds¾lkFk&lkFk¾cjkcj¾nwjh¾r;¾u¾djs¾rks¾mldh¾xfr¾vleku¾xfr¾
dgykrh¾gSA

¾¾ o`Ùkh;¾xfr¾(Circular Motion)&¾tc¾dksbZ¾d.k¾fdlh¾o`Ùkkdkj¾ekxZ¾esa¾le:i¾pky¾ls¾xfr¾¾
djrk¾gSA¾rks¾ml¾d.k¾xfr¾le:i¾o`Ùkh;¾xfr¾dgykrh¾gSA

¾¾ dks.kh;¾osx¾(Angular Velocity)&¾¾fdlh¾o`Ùkkdkj¾iFk¾ij¾xfr'khy¾d.k¾dks¾dsUnz¾ls¾
feykus¾okyh¾js[kk¾,d¾lsds.M¾esa¾ftruk¾dks.k¾?kwerh¾gS¾mls¾mls¾d.k¾dk¾dks.kh;¾osx¾dgrs¾
gSaA¾;fn¾;g¾js[kk¾t¾lsds.M¾esa¾q¾jsfM;u¾ds¾dks.k¾esa¾?kwerh¾gS¾rks]¾dks.kh;¾osx&

¾
       q
       t

jsfM;u@lsds.Mw =

¾ dks.kh;¾osx¾dks¾vksesxk¾(w)¾ls¾O;Dr¾fd;k¾tkrk¾gSA
U;wVu¾ds¾xfr¾ds¾fu;e¾(Newton's Law of Motion)¾
¾¾ U;wVu¾us¾xfr¾ds¾fu;eksa¾dk¾izfriknu¾1687¾esa¾viuh¾iqLrd¾fizalhfi;k¾(Principia)¾esa¾fd;kA
¾¾ izFke¾fu;e&¾dksbZ¾oLrq¾fojke¾dh¾voLFkk¾esa¾gS¾rks¾og¾fojke¾dh¾voLFkk¾esa¾gh¾jgsxh]¾tc¾
rd¾fd¾ml¾ij¾dksbZ¾ckg~;¾cy¾yxkdj¾mldh¾voLFkk¾esa¾ifjorZu¾u¾fd;k¾tk,A¾vFkkZr~¾lHkh¾
oLrq,¡¾viuh¾izkjafHkd¾voLFkk¾dks¾cuk;s¾j[kuk¾pkgrh¾gSaA

¾¾ oLrqvksa¾dh¾izkjafHkd¾voLFkk¾(fojke¾;k¾xfr¾dh¾voLFkk)¾esa¾Lor%¾ifjorZu¾ugha¾gksus¾dh¾
izo`fRr¾dks¾tM+Ro¾(Inertia)¾dgrs¾gSaA¾blhfy,¾U;wVu¾ds¾izFke¾fu;e¾dks¾tM+Ro¾dk¾fu;e¾
Hkh¾dgk¾tkrk¾gSA

¾¾ cy¾og¾ckg~;¾dkjd¾gS]¾ftlds¾}kjk¾fdlh¾oLrq¾dh¾fojke¾vFkok¾xfr¾dh¾voLFkk¾es¾ifjorZu¾
fd;k¾tkrk¾gSA¾vr%¾izFke¾fu;e¾gesa¾cy¾dh¾ifjHkk"kk¾(definition of force)¾nsrk¾gSA
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tM+Ro¾ds¾mnkgj.k%
¾¾ :dh¾gqbZ¾xkM+h¾ds¾vpkud¾py¾iM+us¾ij¾mles¾cSBs¾;k=kh¾ihNs¾dh¾vksj¾>qd¾tkrs¾gSaA
¾¾ pyrh¾gqbZ¾xkM+h¾ds¾vpkud¾:dus¾ij¾mlesa¾cSBs¾;k=kh¾vkxs¾dh¾vksj¾>qd¾tkrs¾gSaA
¾¾ xksyh¾ekjus¾ls¾dk¡p¾esa¾xksy¾Nsn¾gks¾tkrk¾gS]¾ijUrq¾iRFkj¾ekjus¾ij¾og¾dk¡p¾VqdM+s&VqdMs+¾gks¾
tkrk¾gSA

¾¾ dEcy¾dks¾gkFk¾ls¾idM+dj¾M.Ms¾ls¾ihVus¾ij¾èkwy¾ds¾d.k¾>M+dj¾fxj¾iM+rs¾gSaA
¾¾ n~forh;¾fu;e%¾oLrq¾ds¾laosx¾(momentum)¾esa¾ifjorZu¾dh¾nj¾ml¾ij¾vkjksfir¾cy¾ds¾
vuqØekuqikrh¾gksrh¾gS¾rFkk¾laosx¾ifjorZu¾vkjksfir¾cy¾dh¾fn'kk¾esa¾gh¾gksrk¾gSA¾bl¾fu;e¾dks¾
,d¾vU;¾:i¾esa¾Hkh¾O;Dr¾fd;k¾tk¾ldrk¾gS&¾fdlh¾oLrq¾ij¾vkjksfir¾cy]¾ml¾oLrq¾ds¾
nzO;eku¾rFkk¾cy¾dh¾fn'kk¾esa¾mRiUu¾Roj.k¾ds¾xq.kuiQy¾ds¾cjkcj¾gksrk¾gSA

¾¾ ;fn¾fdlh¾m nzO;eku¾dh¾oLrq¾ij¾F cy¾vkjksfir¾djus¾ls¾mlesa¾cy¾dh¾fn'kk¾esa¾a Roj.k¾
mRiUu¾gksrk¾gS]¾rks¾n~forh;¾fu;e¾ds¾vuqlkj]¾F = ma

¾ ;fn¾F = 0 gks]¾rs¾a = 0 (D;ksafd¾m 'kwU;¾ugha¾gks¾ldrk¾gS)¾vFkkZr~¾;fn¾oLrq¾ij¾ckgjh¾cy¾u¾
yxk;k¾tk,]¾rks¾oLrq¾esa¾Roj.k¾mRiUu¾ugha¾gksxkA¾;fn¾Roj.k¾dk¾eku¾'kwU;¾gS¾rks¾bldk¾vFkZ¾fd¾
;k¾rks¾oLrq¾fu;r¾osx¾ls¾xfreku¾gS¾;k¾fojkekoLFkk¾esa¾gSA¾blls¾Li"V¾gS¾fd¾cy¾ds¾vHkko¾
esa¾oLrq¾viuh¾xfr¾vFkok¾fojke¾voLFkk¾dks¾cuk,¾j[krh¾gSA¾xfr¾ds¾n~forh;¾fu;e¾ls¾cy¾
dk¾O;atd¾(Measure of Force)¾izkIr¾gksrk¾gSA

¾ cy¾ds¾ek=kd¾(Units of Force)%¾SI i¼fr¾esa¾cy¾dk¾ek=kd¾U;wVu¾(Newton-N)¾gSA¾
F = ma ls]¾;fn¾m = 1 fdxzk-¾rFkk¾a = 1 ehVj@lsd.M2¾gks]¾rks¾F = 1 U;wVuA

¾ vr%¾1¾U;wVu¾cy¾og¾cy¾gS]¾tks¾1¾fdxzk-¾nzO;eku¾dh¾fdlh¾oLrq¾esa¾1¾ehVj@lsd.M2¾dk¾¾
Roj.k¾mRiUu¾dj¾nsA¾cy¾dk¾,d¾vkSj¾ek=kd¾fdxzk-¾Hkkj¾gSA¾bl¾cy¾dks¾xq#Roh;¾ek=kd¾dgrs¾
gSA¾1¾fdxzk¾Hkkj¾ml¾cy¾ds¾cjkcj¾gS]¾tks¾1¾fdxzk¾dh¾oLrq¾ij¾xq#Ro¾ds¾dkj.k¾yxrk¾gSA

¾¾ laosx¾(Momentum-p)_¾fdlh¾xfreku¾oLrq¾ds¾nzO;eku¾rFkk¾osx¾ds¾xq.kuiQy¾dks¾ml¾
oLrq¾dk¾laosx¾dgrs¾gaSA¾laosx¾(p)¾¾¾nzO;eku¾(m)¾× osx¾(v)¾laosx¾,d¾lfn'k¾jkf'k¾gSA¾
bldk¾ek=kd¾fdxzk-¾ehVj@lsds.M¾(kg./ms)¾gksrk¾gSA

¾¾ vkosx¾(Impulse-J)&¾;fn¾dksbZ¾cy¾fdlh¾oLrq¾ij¾de¾le;¾rd¾dk;Zjr¾jgs¾rks¾cy¾
vkSj¾le;&vUrjky¾ds¾xq.kuiQy¾dks¾ml¾oLrq¾dk¾vkosx¾dgrs¾gSaA¾vkosx¾(J)¾¾¾cy¾(F)¾
× le;&vUrjky¾(t)

n~forh;¾fuxe¾(laosx]¾vkosx)¾ds¾mnkgj.k&
¾¾ leku¾osx¾ls¾vkrh¾gqbZ¾fØdsV¾xsan¾,oa¾Vsful¾xsan¾esa¾Vsful¾xsan¾dks¾dSp¾djuk¾vklku¾gksrk¾gSA
¾¾ fØdsV¾f[kykM+h¾rsth¾ls¾vkrh¾gqbZ¾xsan¾dks¾dSp¾djrs¾le;¾vius¾gkFkksa¾dh¾xsan¾ds¾osx¾dh¾
fn'kk¾esa¾xfreku¾dj¾ysrk¾gS]¾rkfd¾pksV¾de¾yxsA

¾¾ xík¾;k¾feV~Vh¾ds¾iQ'kZ¾ij¾fxjus¾ij¾lhes.V¾ls¾cus¾iQ'kZ¾ij¾fxjus¾dh¾rqyuk¾esa¾de¾pksV¾
yxrh¾gSA

¾¾ xkfM+;ksa¾esa¾fLiazx¾(spring)¾;k¾'kkWd¾,CtkcZj¾(shock absorber)¾yxk,¾tkrs¾gSa¾rkfd¾>Vdk¾
de¾yxsA

¾¾ r`rh;¾fu;e%¾bl¾fu;e¾ds¾vuqlkj&¾izR;sd¾fØ;k¾ds¾cjkcj]¾ijUrq¾foijhr¾fn'kk¾esa¾izfrfØ;k¾
gksrh¾gSA¾vFkkZr~¾nks¾oLrqvksa¾dh¾ikjLifjd¾fØ;k¾esa¾,d¾oLrq¾ftruk¾cy¾nwljh¾oLrq¾ij¾yxkrh¾
gS]¾nwljh¾oLrq¾Hkh¾foijhr¾fn'kk¾esa¾mruk¾gh¾cy¾igyh¾oLrq¾ij¾yxkrh¾gSA¾blesa¾ls¾fdlh¾,d¾
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cy¾dks¾fØ;k¾o¾nwljs¾cy¾dks¾izfrfØ;k¾dgrs¾gSaA¾blhfy,¾bl¾fu;e¾dks¾fØ;k¾izfrfØ;k¾
dk¾fu;e¾(Action-Reaction Law)¾Hkh¾dgrs¾gSaA

r`rh;¾fu;e¾ds¾mnkgj.k&
¾¾ canwd¾ls¾xksyh¾NksM+rs¾le;¾ihNs¾dh¾vksj¾>Vdk¾yxukA
¾¾ uki¾ds¾fdukjs¾ij¾ls¾tehu¾ij¾dwnus¾ij¾uki¾dk¾ihNs¾gVukA
¾¾ Å¡pkbZ¾ls¾dwnus¾ij¾pksV¾yxukA
¾¾ jkWdsV¾dk¾vkxs¾c<+ukA
¾¾ laosx¾laj{k.k¾dk¾fu;e&¾U;wVu¾ds¾f}rh;¾fu;e¾ds¾lkFk¾U;wVu¾ds¾r`rh;¾ds¾la;kstu¾dk¾
,d¾vR;ar¾egÙoiw.kZ¾ifj.kke¾laosx¾laj{k.k¾dk¾fu;e¾gSA¾blds¾vuqlkj¾,d¾;k¾,d¾ls¾vfèkd¾
oLrqvksa¾ds¾fudk;¾(system)¾ij¾dksbZ¾ckgjh¾cy¾ugha¾yx¾jgk¾gks]¾rks¾ml¾fudk;¾dk¾dqy¾
laosx¾fu;r¾jgrk¾gS]¾vFkkZr~¾lajf{kr¾jgrk¾gSA¾bls¾¾gh¾laosx¾laj{k.k¾dk¾fu;e¾dgrs¾gSaA

¾ vFkkZr~¾,d¾oLrq¾esa¾ftruk¾laosx¾ifjorZu¾gksrk¾gS]¾nwljh¾esa¾mruk¾gh¾laosx¾ifjorZu¾foijhr¾
fn'kk¾esa¾gks¾tkrk¾gSA¾vr%¾tc¾dksbZ¾oLrq¾i`Foh¾dh¾vksj¾fxjrh¾gS]¾rks¾mldk¾osx¾c<+rk¾tkrk¾
gS]¾ftlls¾mldk¾laosx¾c<+¾tkrk¾gS¾oLrq¾Hkh¾i`Foh¾dks¾Åij¾dh¾vksj¾[khaprh¾gS]¾ftlls¾i`Foh¾
dk¾Hkh¾Åij¾dh¾vksj¾laosx¾mlh¾nj¾ls¾c<+¾tkrk¾gSA¾bl¾izdkj¾(i`Foh¾$¾oLrq)¾dk¾laosx¾
lajf{kr¾jgrk¾gSA¾pwafd¾i`Foh¾dk¾nzO;eku¾oLrq¾dh¾vis{kk¾cgqr¾vfèkd¾gksrk¾gS]¾vr%¾i`Foh¾esa¾
mRiUu¾osx¾mis{k.kh;¾gksrh¾gSA¾jkWdsV¾ds¾Åij¾tkus¾dk¾fl¼kUr¾Hkh¾laosx¾laj{k.k¾ij¾vkèkkfjr¾
gSA¾jkWdsV¾ls¾xSlsa¾vR;fèkd¾osx¾ls¾ihNs¾dh¾vksj¾fudyrh¾gSa]¾tks¾jkWdsV¾ds¾Åij¾mBus¾ds¾fy,¾
vko';d¾laosx¾iznku¾djrh¾gSaA¾

¾¾ jkWdsV¾iz.kknsu¾(Rocket Propulsion)%¾fdlh¾jkWdsV¾dh¾mM+ku¾mu¾'kkunkj¾mnkgj.kksa¾esa¾ls¾
,d¾gS]¾ftuesa¾U;wVu¾dk¾rhljk¾fu;e¾;k¾laosx&laj{k.k¾fu;e¾Lo;a¾dks¾vfHkO;Dr¾djrk¾gSA¾
blesa¾b±èku¾dh¾ngu¾ls¾iSnk¾gqbZ¾xSlsa¾ckgj¾fudyrh¾gSaA¾vkSj¾bldh¾izfrfØ;k¾jkWdsV¾dks¾èkdsyrh¾
gSA¾;g¾,d¾,slk¾mnkgj.k¾gS¾ftlesa¾oLrq¾dk¾nzO;eku¾ifjofrZr¾gksrk¾jgrk¾gS¾D;ksafd¾jkWdsV¾esa¾
ls¾xSl¾fudyrh¾jgrh¾gSA

¾¾ ?k"kZ.k¾(Friction)%¾tc¾dksbZ¾oLrq¾fdlh¾ry¾ij¾fiQlyrh¾gS¾rks¾mldh¾xfr¾dh¾foijhr¾
fn'kk¾esa¾,d¾izfrjksèkh¾cy¾dk;Z¾djrk¾gS]¾bl¾cy¾dk¾?k"kZ.k¾cy¾dgrs¾gSaA¾

¾¾ ?k"kZ.k¾cy¾rhu¾izdkj¾ds¾gksrs¾gSa&¾1-¾LFkSfrd¾?k"kZ.k¾cy]¾2-¾lihZ¾?k"kZ.k¾cy¾3-¾yksVfud¾
?k"kZ.k¾cyA

¾¾ tc¾fdlh¾oLrq¾dks¾fdlh¾lrg¾ij¾f[kldkus¾ds¾fy,¾cy¾yxk;k¾tk,¾vkSj¾;fn¾oLrq¾vius¾
LFkku¾ls¾ugha¾f[klds¾rks¾,sls¾nksuksa¾lrgksa¾ds¾eè;¾yxus¾okys¾?k"kZ.k¾cy¾dks¾LFkSfrd¾?k"kZ.k¾
cy¾dgrs¾gSaA

¾¾ tc¾fdlh¾oLrq¾dks¾ fdlh¾lrg¾ f[kldus¾ds¾ fy,¾cy¾yxk;k¾tk,¾vkSj¾;fn¾oLrq¾vius¾
LFkku¾ls¾ugha¾f[klds¾rks¾,sls¾nksauks¾lrgksa¾ds¾eè;¾yxus¾okyh¾?k"kZ.k¾cy¾dks¾LFkSfrd¾?k"kZ.k¾
cy¾dgrs¾gSA

¾¾ tc¾dksbZ¾oLrq¾fdlh¾nwljh¾oLrq¾ds¾lrg¾ij¾yq<drh¾gS¾rks¾bu¾nksuksa¾oLrqvksa¾ds¾lrgksa¾ds¾chp¾
yxus¾okyk¾cy¾yksVfud¾?k"kZ.k¾dgykrk¾gSA

¾¾ nks¾lrgksa¾ds¾eè;¾yxus¾okyk¾?k"kZ.k¾cy¾muds¾{ks=kiQy¾ij¾fuHkZj¾ugha¾djrk]¾cfYd¾lrgksa¾dh¾
izÑfr¾ij¾fuHkZj¾djrk¾gSA

¾¾ yksVfud¾?k"kZ.k¾cy¾dk¾eku¾lcls¾de¾vkSj¾LFkSfrd¾?k"kZ.k¾cy¾dk¾eku¾lcds¾vfèkd¾gksrk¾gSA
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?k"kZ.k¾cy¾ds¾mnkgj.k
¾¾ ?k"kZ.k¾cy¾ds¾dkj.k¾gh¾euq";¾lhèkk¾[kM+k¾jg¾ikrk¾gS¾rFkk¾py¾ikrk¾gSA
¾¾ ?k"kZ.k¾cy¾u¾gksus¾ij¾ge¾dsys¾ds¾fNYds¾rFkk¾cjlkr¾esa¾fpduh¾lM+d¾ij¾fiQly¾tkrs¾gSA
¾¾ ;fn¾lM+dksa¾ij¾?k"kZ.k¾u¾gks¾rks¾ifg,¾fiQlyus¾yxrs¾gSA
¾¾ ;fn¾iV~Vs¾rFkk¾iqyh¾ds¾chp¾?k"kZ.k¾u¾gks¾rks¾iV~Vk¾eksVj¾ds¾ifg,¾ugh¾?kqek¾ldsxkA
¾¾ vfHkdsUnzh;¾cy¾(Centripetal Force)&¾tc¾dksbZ¾oLrq¾fdlh¾o`Ùkkdkj¾ekxZ¾ij¾pyrh¾gS]¾
rks¾ml¾ij¾,d¾cy¾o`Ùk¾ds¾dsUnz¾dh¾vksj¾dk;Z¾djrk¾gSA¾bl¾cy¾dks¾gh¾vfHkdsUnzh;¾cy¾
dgrs¾gSaA¾bl¾cy¾ds¾vHkko¾esa¾oLrq¾o`Ùkkdkj¾ekxZ¾ij¾ugha¾py¾ldrh¾gSA¾;fn¾dksbZ¾m nzO;eku¾
dk¾fiaM¾v pky¾ls¾r f=kT;k¾ds¾o`Ùkh;¾ekxZ¾ij¾py¾jgk¾gS]¾rks¾ml¾ij¾dk;Zdkjh¾o`Ùk¾ds¾dsUnz¾

dh¾vksj¾vko';d¾vfHkdsUnzh;¾cy¾F
mv2

r= gksrk¾gSA

¾¾ vidsUnzh;¾cy¾(Centrifugal Force)&¾vtM+Roh;¾izsQe¾(Non-inertial frame)¾esa¾U;wVu¾
ds¾fu;eksa¾dks¾ykxw¾djus¾ds¾fy,¾dqN¾,sls¾cyksa¾dh¾dYiuk¾djuh¾gksrh¾gS]¾ftUgsa¾ifjos'k¾esa¾
fdlh¾fi.M¾ls¾lacafèkr¾ugha¾fd;k¾tk¾ldrkA¾;s¾cy¾Nn~e¾cy¾dgykrs¾gSA¾vidsUnzh;¾cy¾
,d¾,slk¾gh¾tM+Roh;¾cy¾;k¾Nn~e¾cy¾;k¾tM+Roh;¾cy¾gSA¾bldh¾fn'kk¾vfHkdsUnzh¾cy¾ds¾
foijhr¾fn'kk¾esa¾gksrh¾gSA¾diM+k¾lq[kkus¾dh¾e'khu]¾nwèk¾ls¾eD[ku¾fudkyus¾dh¾e'khu¾vkfn¾
vidsanzh;¾cy¾ds¾fl¼kUr¾ij¾dk;Z¾djrh¾gSA

¾¾ cy&vk?kw.kZ¾(Moment of Force)&¾cy¾}kjk¾,d¾fi.M¾dks¾,d¾v{k¾ds¾ifjr%¾?kqekus¾dh¾
izo`fÙk¾dks¾cy&vk?kw.kZ¾dgrs¾gSasA¾fdlh¾v{k¾ds¾ifjr%¾,d¾cy¾dk¾cy&vk?kw.kZ¾ml¾cy¾ds¾
ifjek.k¾rFkk¾v{k¾ls¾cy¾dh¾fØ;k&js[kk¾ds¾chp¾dh¾yEcor~¾nwjh¾ds¾xq.kuiQy¾ds¾cjkcj¾
gksrk¾gSA¾(vFkkZr~¾cy&vk?kw.kZ¾(T)¾¾¾cy¾×¾vk?kw.kZ¾Hkqtk)¾;g¾,d¾lfn'k¾jkf'k¾gSA¾bldk¾¾
ek=kd¾U;wVu¾eh-¾gksrk¾gSA

¾¾ ljy¾e'khu¾(Simple machines)&¾;g¾cy¾vk?kw.kZ¾ds¾fl¼kUr¾ij¾dk;Z¾djrh¾gSA¾ljy¾
e'khu¾,d¾,slh¾;qfDr¾gS]¾ftlesa¾fdlh¾lqfoèkkutd¾fcUnq¾ij¾cy¾yxkdj]¾fdlh¾vU;¾fcUnq¾
ij¾j[ks¾gq,¾Hkkjr¾dks¾mBk;k¾tkrk¾gS_¾tSls&¾mÙkksyd]¾f?kjuh]¾vkur¾ry]¾LØw¾tSd¾vkfnA

¾¾ mÙkksyd¾(Lever)&¾mÙkksyd¾,d¾lhèkh¾;k¾Vs<+h¾n`<+¾NM+¾gkrh¾gS]¾tks¾fdlh¾fuf'pr¾fcUnq¾
ds¾pkjksa¾vksj¾Lora=krkiwoZd¾?kwe¾ldrh¾gSA¾mÙkksyd¾esa¾rhu¾fcUnq¾gksrs¾gaS&

(i)¾vkyac¾(Fulcrum)&¾ftl¾fuf'pr¾fcUnq¾ds¾pkjksa¾vkSj¾mÙkksyd¾dh¾NM+¾Lora=krkiwoZd¾?kwe¾
ldrh¾gS]¾mls¾vkyac¾dgrs¾gSaA

(ii)¾vk;kl¾(Effort)&¾mÙkksyd¾ds¾}kjk¾tks¾cks>¾mBk;k¾tkrk¾gS]¾vFkok¾:dkoV¾gVk;h¾tkrh¾
gS]¾mls¾vk;kl¾dgrs¾gSaA

(iii)¾Hkkj¾(Load)&¾mÙkksyd¾ds¾}kjk¾tks¾cks>¾mBk;k¾tkrk¾gS]¾vFkok¾#dkoV¾gVk;h¾tkrh¾gS]¾
mls¾Hkkj¾dgrs¾gSaA

¾¾ mÙkksyd¾ds¾izdkj&¾mÙkksyd¾rhu¾izdkj¾ds¾gksrs¾gSa&
(i)¾izFke¾Js.kh¾dk¾mÙkksyd&¾bl¾oxZ¾ds¾mÙkksydksa¾esa¾vkyac¾F]¾vk;kl¾E rFkk¾Hkkj¾W ds¾chp¾

esa¾fLFkr¾gksrk¾gSA¾bl¾izdkj¾ds¾mÙkksydksa¾esa¾;kaf=kd¾ykHk¾1¾ls¾vfèkd]¾,d¾ds¾cjkcj¾rFkk¾1¾
ls¾de¾Hkh¾gks¾ldrk¾gSA¾blds¾mnkgj.k¾gSa&¾dSaPh]¾fiyk'k]¾flaMklh]¾dhy¾m[kkM+us¾dh¾e'khu]¾
'kh'k¾>wyk]¾lkbfdy¾dk¾czsd]¾gSaM¾iEiA
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(ii)¾f}rh;¾Js.kh¾dk¾mÙkksyd&¾bl¾oxZ¾ds¾mÙkksyd¾esa¾vkyac¾F rFkk¾vk;kl¾E¾ds¾chp¾Hkkj¾W 
gksrk¾gSA¾bl¾izdkj¾ds¾mÙkksydksa¾esa¾;kaf=kd¾ykHk¾lnSo¾,d¾ls¾vfèkd¾gksrk¾gSA¾blds¾mnkgj.k¾
gSa&¾ljkWrk]¾uhacw¾fupksM+us¾dh¾e'khu]¾,d¾ifg,¾dh¾dwM+k¾<ksus¾dh¾xkM+h¾vkfnA

(iii)¾r`rh;¾Js.kh¾dk¾mÙkksyd&¾bl¾oxZ¾ds¾mÙkksydksa¾esa¾vkyac¾F Hkkj¾W ds¾chp¾esa¾vk;kl¾¾
E gksrk¾gSA¾bldk¾;kaf=kd¾ykHk¾lnSo¾,d¾ls¾de¾gksrk¾gSA¾mnkgj.k&¾fpeVk]¾fdlku¾dk¾gy]¾
euq";¾dk¾gkFkA

¾¾ xq#RodsUnz¾(Centre of Gravity)&¾fdlh¾oLrq¾dk¾xq#Ro¾dsUnz]¾og¾fcUnq¾gS¾tgk¡¾oLrq¾dk¾
leLr¾Hkkj¾dk;Z¾djrk¾gS]¾pkgs¾oLrq¾ftl¾fLFkfr¾esa¾j[kh¾tk,A¾oLrq¾dk¾Hkkj¾xq#Ro¾dsUnz¾ls¾
Bhd¾uhps¾dh¾vksj¾dk;Z¾djrk¾gSA¾vr%¾xq#Ro¾dsUnz¾ij¾oLrq¾ds¾Hkkj¾ds¾cjkcj¾mifjeq[kh¾cy¾
yxkdj¾ge¾oLrq¾dks¾larqfyr¾j[k¾ldrs¾gSaA

xq#Rokd"kZ.k¾(Gravitation)
¾¾ lkoZf=kd¾ xq#Rokd"kZ.k¾ (Universal Gravitation)&czãk.M¾ esa¾ izR;sd¾d.k¾ ;k¾ fi.M¾ izR;sd¾
nwljd¾d.k¾;k¾fi.M¾dks¾dsoy¾vius¾nzO;eku¾ds¾dkj.k¾gh¾vkdf"kZr¾djrk¾gSA¾¶Øe'k%¾m1 
o¾m2 nzO;eku¾okys¾nks¾fi.Mksa¾ds¾eè;]¾tks¾fd¾r nwjh¾ij¾fLFkr¾gSa]¾yxus¾okyk¾vkd"kZ.k¾cy¾

       m1 × m2

            r2F = G ¾gksrk¾gS]¾tgka¾G ,d¾fu;rkad¾gS¾ftls¾lkoZf=kd¾xq#Rokd"kZ.k¾fu;rkad¾dgrs¾

gSa¾vkSj¾ftldk¾eku¾6-67¾×¾10&11¾U;wVu¾ehVj2¾fdxzk2¾gksrk¾gS¸]¾bls¾U;wVu¾dk¾ij¾xq#Rokd"kZ.k¾
fu;e¾dgrs¾gSaA

¾¾ xzgksa¾dh¾xfr¾ls¾lEcfUèkr¾dsIyj¾ds¾fu;e¾(Kepler's laws of Flanetary Motion)
(i)¾izR;sd¾xzg¾lw;Z¾ds¾pkjksa¾vkSj¾nh?kZo`Ùkkdkj¾(olliptical)¾d{kk¾(orbit)¾esa¾ifjØek¾djrk¾gS¾rFkk¾

lw;Z¾xzg¾dh¾d{kk¾ds¾,d¾iQksdl¾fcUnq¾ij¾fLFkr¾gksrk¾gSA
(ii)¾ izR;sd¾xzg¾dk¾{ks=kh;¾osx¾(areal velocity)¾fu;r¾jgrk¾gSA¾bldk¾izHkko¾;g¾gksrk¾gS¾

fd¾tc¾xzg¾lw;Z¾ds¾fudV¾gksrk¾gS¾rks¾mldk¾osx¾c<+¾tkrk¾gS¾vkSj¾tc¾og¾nwj¾gksrk¾gS¾rks¾
mldk¾osx¾de¾gks¾tkrk¾gSA

(iii)¾lw;Z¾ds¾pkjksa¾vksj¾xzg¾,d¾pDdj¾ftrus¾le;¾esa¾yxkrk¾gS]¾mls¾mldk¾ifjØe.k¾dky¾
(T)¾dgrs¾gSaA¾ifjØe.k¾dky¾dk¾oxZ¾(T2)xzg¾dh¾lw;Z¾lss¾vkSlr¾nwjh¾(r)¾ds¾?ku¾(r3)¾ds¾
vuqØekuqikrh¾gksrk¾gS]¾vFkkZr~¾T2 a r3 bldk¾izHkko¾;g¾gksrk¾gS¾fd¾lw;Z¾ls¾vfèkd¾nwj¾ds¾xzgkas¾
ds¾ifjØe.k¾dky¾Hkh¾vfèkd¾gksrs¾gSaA

xq#Roh;¾Roj.k¾o¾Hkkj¾
(Gravitational Acceleration and Weight)
¾¾ tc¾i`Foh¾fdlh¾oLrq¾ij¾viuk¾xq#Roh;¾cy¾yxkrh¾gS¾rks¾oLrq¾esa¾Hkh¾Roj.k¾mRiUu¾gks¾tkrk¾
gS¾ftls¾xq#Roh;¾Roj.k¾dgrs¾gSa¾vkSj¾g ls¾izdV¾djrs¾gSaA¾i`Foh¾ij¾Lora=k¾:i¾ls¾fxjus¾okyh¾
izR;sd¾oLrq¾dk¾Roj.k¾g gksrk¾gS]¾pkgs¾oLrq¾nzO;eku¾dqN¾Hkh¾gksA¾bldk¾eku¾9-8¾ehVj¾izfr¾
lsd.M2¾gksrk¾gSA

¾¾ ;fn¾ge¾i`Foh¾ls¾Åij¾fdlh¾ioZr¾ij¾tk,a¾rks¾g de¾gks¾tk,xkA¾;fn¾ge¾pUnzek¾ij¾igqapsa¾rks¾
ogka¾g 1@6¾jg¾tk,xkA¾vr%¾pUnzek¾ij¾oLrq¾dk¾Hkkj¾Hkh¾i`Foh¾dh¾rqyuk¾esa¾1@6¾jg¾tkrk¾gSA¾
;fn¾ge¾fdlh¾xgjh¾[kku¾esa¾i`Foh¾ds¾uhpsa¾tk,a¾rks¾Hkh¾g dk¾eku¾de¾gks¾tk,xkA¾i`Foh¾ds¾
dsUnz¾ij¾rks¾g dk¾eku¾'kwU;¾gks¾tkrk¾gS]¾vr%¾oLrq¾dk¾Hkkj¾Hkh¾'kwU;¾gks¾tkrk¾gSA
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 ¾ g¾ds¾eku¾esa¾ifjorZu&¾^g*¾dk¾eku¾i`Foh¾ds¾èkzoksa¾ij¾egÙke¾,oa¾fo"kqor¾js[kk¾ij¾U;wure¾
gksrk¾gSA

¾¾ ^g*¾dk¾eku¾i`Foh¾ds¾?kw.kZu¾xfr¾c<+us¾ij¾de¾gksrk¾gS¾,oa¾?kw.kZu¾xfr¾?kVus¾ij¾c<+¾tkrk¾gSA
¾¾ i`Foh¾dh¾lrg¾ls¾Åij¾;k¾uhps¾tkus¾ij¾g dk¾eku¾?kVrk¾gSA
¾¾ fdlh¾fyÝV¾esa¾fi.M¾dk¾Hkkj&¾(i)¾tc¾fyÝV¾Åij¾dh¾vksj¾tk¾jgh¾gS¾rks¾mlesa¾fLFkr¾
O;fDr¾dks¾viuk¾Hkkj¾c<+k¾gqvk¾eglwl¾gksrk¾gSA¾;fn¾O;fDr¾dk¾nzO;eku¾m gks¾rFkk¾fyÝV¾dk¾
Åij¾dh¾vksj¾Roj.k¾a gks¾rks¾bl¾fn'kk¾esa¾O;fDr¾dk¾Hkkj¾w = mg + ma

¾¾ tc¾fyÝV¾uhps¾dh¾vksj¾vk¾jgh¾gks]¾rks¾O;fDr¾dks¾viuk¾Hkkj¾?kVk¾gqvk¾eglwl¾gksrk¾gSA¾;fn¾
uhps¾mrjrs¾le;¾fyÝV¾dk¾Roj.k¾a¾gks¾rks¾O;fDr¾dk¾Hkkj w = mg – ma

¾¾ ;fn¾fyÝV¾dk¾rkj¾VwV¾tk,¾rks¾og¾,d¾eqDr¾fi.M¾dh¾Hkkafr¾xq#Roh;¾Roj.k¾ls¾uhps¾fxjrh¾gSA¾
bl¾fn'kk¾esa¾mlesa¾fLFkr¾O;fDr¾dks¾viuk¾Hkkj¾'kwU;¾izrhr¾gksxkA¾;g¾Hkjghurk¾dh¾voLFkk¾gSA

¾¾ ;fn¾uhps¾fxjrs¾le;¾fyÝV¾dk¾Roj.k]¾xq#Roh;¾Roj.k¾ls¾vfèkd¾gks]¾rks¾O;fDr¾fyÝV¾dh¾lrg¾
ls¾mBdj¾mldh¾Nr¾ij¾tk¾yxsxkA

¾¾ tc¾fyÝV¾,d¾leku¾osx¾ls¾Åij¾;k¾uhps¾pyrh¾gS¾rks¾O;fDr¾ds¾vius¾Hkkj¾esa¾dksbZ¾ifjorZu¾
izrhr¾ugha¾gksrkA

¾¾ mixzg¾(Satellite)&¾fdlh¾xzg¾ds¾pkjksa¾vksj¾ifjØek¾djus¾okys¾fi.M¾dks¾ml¾xzg¾dk¾mixzg¾
dgrs¾gSaA¾mnkgj.k¾ds¾fy,]¾pUnzek¾i`Foh¾dk¾,d¾izÑfrd¾mixzg¾gSA

¾¾ mixzg¾dh¾d{kh;¾pky¾(Orbital speed of a satellite)&¾mixzg¾dh¾d{kh;¾pky¾v0 mldh¾
i`Foh¾ry¾ls¾ÅapkbZ¾h ij¾fuHkZj¾djrh¾gSA¾mixzg¾i`Foh¾ry¾ls¾ftruk¾vfèkd¾nwj¾gksxk]¾mruh¾
gh¾mldh¾pky¾de¾gksxhA¾mixzg¾dh¾d{kh;¾i`Foh¾ry¾ls¾ftruk¾vfèkd¾nwj¾gksxk]¾mruh¾gh¾
mldh¾pky¾de¾gksxhA¾mixzg¾dh¾d{kh;¾pky¾v0 mlds¾nzO;eku¾(m)¾ij¾fuHkZj¾ugha¾djrh¾
gSaA¾,d¾gh¾f=kT;k¾dh¾d{kk¾esa¾fHkUu&fHkUu¾nzO;ekuksa¾ds¾mixzgksa¾dh¾pky¾leku¾gksxhA¾i`Foh¾ds¾
lokZfèkd¾fudV¾ifjØek¾djus¾okys¾mixzg¾dh¾d{kh;¾pky¾8¾fdeh@lsd.M¾gSA

¾¾ iyk;u¾osx¾(Escape velocity)&¾iyk;u¾osx¾ogk¾U;wure¾osx¾gS¾ftlls¾fdlh¾fi.M¾dks¾
i`Foh¾dh¾lrg¾ls¾Åij¾dh¾vksj¾isQads¾tkus¾ij¾og¾xq#Roh;¾{ks=k¾dks¾ikj¾dj¾tkrk¾gS]¾i`Foh¾
ij¾okil¾ugha¾vkrkA¾i`Foh¾ds¾fy,¾iyk;u¾osx¾dk¾eku¾11-2¾fdeh@lsd.M¾gksrk¾gSA

dk;Z] ÅtkZ ,oa 'kfDr

¾¾ dk;Z¾(work)&¾nSfud¾thou¾esa¾dk;Z¾dk¾vFkZ¾fdlh¾fØ;k¾dk¾fd;k¾tkuk¾gksrk¾gS]¾tSls&¾
i<+uk]¾ fy[kuk]¾xkM+h¾pykuk¾vkfnA¾ijUrq¾HkkSfrdh¾esa¾dk;Z¾'kCn¾dk¾ fo'ks"k¾vFkZ¾gSA]¾vr%¾
HkkSfrdh¾esa¾ge¾dk;Z¾dks¾fuEufyf[kr¾izdkj¾ls¾ifjHkkf"kr¾djrs¾gSa&¾dk;Z¾dh¾eki¾yxk,¾x,¾
cy¾rFkk¾cy¾dh¾fn'kk¾esa¾oLrq¾ds¾foLFkkiu¾ds¾xq.kuiQy¾ds¾cjkcj¾gksrh¾gSA

¾ vr%]¾dk;Z¾¾¾cy¾× cy¾dh¾fn'kk¾esa¾foLFkkiu¾(Work = Force × Displacement Along the 
Direction)¾

¾¾ dk;Z¾nks¾lfn'k¾jkf'k¾dk¾xq.kuiQy¾gS]¾ijUrq¾dk;Z¾,d¾vfn'k¾jkf'k¾gSA¾bldk¾SI ek=kd¾U;wVu¾
ehVj¾(N.m)¾gksrk¾gS]¾ftls¾oSKkfud¾tsEl¾izsLdkWV¾twy¾ds¾lEeku¾esa¾twy¾(Joule)¾dgk¾tkrk¾
gS¾vkSj¾ladsr¾J }kjk¾O;Dr¾fd;k¾tkrk¾gSA¾1¾twy¾dk;Z¾¾¾1¾U;wVu¾cy¾× 1¾ehVj¾(foLFkkiu¾
dh¾fn'kk¾esaA¾vc¾;fn¾cy¾F rFkk¾foLFkkiu¾s ,d¾gh¾fn'kk¾esa¾ugha¾gSa]¾cfYd¾nksuksa¾dh¾fn'kkvksa¾
ds¾eè;¾q dks.k¾curk¾gS]¾rks¾dk;Z¾w = F × s. cos q
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¾¾ bl¾¾izdkj¾dk;Z¾dk¾eku¾egÙke¾rHkh¾gksxk¾tc¾cy¾,oa¾cy¾dh¾fn'kk¾esa¾foLFkkiu¾ds¾eè;¾
0° dk¾dks.k¾gks]¾D;ksafd¾cos 0° = 1 gksrk¾gSA¾blh¾izdkj¾tc¾cy¾,oa¾cy¾dh¾fn'kk¾esa¾foLFkkiu¾
dh¾chp¾90° dk¾dks.k¾gks]¾rks¾dk;Z¾dk¾eku¾'kwU;¾gksxk]¾D;ksafd¾cos 90° = 0 gksrk¾gSA

ÅtkZ¾(Energy)
¾¾ fdlh¾oLrq¾esa¾dk;Z¾djus¾dh¾{kerk¾dks¾ml¾oLrq¾dh¾ÅtkZ¾dgrs¾gSaA¾ÅtkZ¾,d¾vfn'k¾jkf'k¾
gSA¾bldk¾SI ek=kd¾twy¾(Joule)¾gSA¾oLrq¾esa¾ftl¾dkj.k¾ls¾dk;Z¾djus¾dh¾{kerk¾vk¾tkrh¾
gS]¾mls¾ÅtkZ¾dgrs¾gSaA¾ÅtkZ¾nks¾izdkj¾dh¾gksrh¾gS&¾xfrt¾ÅtkZ¾,oa¾fLFkfrt¾ÅtkZA

¾¾ xfrt¾ÅtkZ¾(Kinetic Energy)&¾fdlh¾oLRq¾esa¾xfr¾ds¾dkj.k¾tks¾dk;Z¾djus¾dh¾{kerk¾
vk¾tkrh¾gS]¾mls¾ml¾¾oLrq¾dh¾xfrt¾ÅtkZ¾dgrs¾gSaA¾;fn¾m nzO;eku¾dh¾oLrq¾v osx¾ls¾py¾
jgh¾gks]¾rks¾xfrt¾ÅtkZ¾(KE)¾gksxh&¾

¾ K.E = 1/2 mv2

¾ vFkkZr~¾ fdlh¾oLrq¾dk¾nzO;eku¾nksxquk¾djus¾ij¾mldh¾xfrt¾ÅtkZ¾nksxquh¾gks¾tk,xh¾vkSj¾
nzO;eku¾vkèkh¾djus¾ij¾mldh¾xfrt¾ÅtkZ¾gks¾tk,xhA¾blh¾izdkj¾oLrq¾dk¾osx¾nksxquk¾djus¾
ij¾oLrq¾dh¾xfrt¾ÅtkZ¾pkj¾xquh¾gks¾tk,xh¾vkSj¾osx¾vkèkk¾djus¾ij¾oLrq¾dh¾xfrt¾ÅtkZ¾
1@4¾xquh¾gks¾tk,xhA

¾ xfrt¾ÅtkZ¾,oa¾laosx¾esa¾lEcUèk¾ K.E. = p3/2m,  tgk¡¾p = laosx¾= mv
 vFkkZr~¾laosx¾nks¾xq.kk¾djus¾ij¾xfrt¾ÅtkZ¾pkj¾xquh¾gks¾tk,xhA
¾¾ fdlh¾oLrq¾esa¾mldh¾voLFkk¾(slate)¾;k¾fLFkfr¾(Position)¾ds¾dkj.k¾dk;Z¾djus¾dh¾{kerk¾
dks¾fLFkfrt¾ÅtkZ¾dgrs¾gSa_¾tSls&¾ck¡èk¾cuk¾dj¾bdV~Bk¾fd,¾x,¾ikuh¾dh¾ÅtkZ]¾?kM+h¾dh¾
pkHkh¾esa¾lafpr¾ÅtkZ]¾ruh¾gqbZ¾fLizawx¾;k¾dekuh¾dh¾ÅtkZA¾xq#Ro¾cy¾ds¾fo#¼¾lafpr¾fLFkfrt¾
ÅtkZ¾dk¾O;atd¾gS&

¾ P.E = mgh tgk¾m = nzO;eku]¾g = xq#Rotfur¾Roj.k]¾h = Å¡pkbZ
¾¾ ÅtkZ¾laj{k.k¾dk¾fu;e¾(Law of conservation of Energy)¾ÅtkZ¾dk¾u¾rks¾fuekZ.k¾gksrk¾gS¾u¾
fouk'k¾vFkkZr~¾fo'o¾dh¾dqy¾ÅtkZ¾fu;r¾jgrh¾gSA¾ÅtkZ¾dk¾dsoy¾,d¾:i¾ls¾nwljs¾:i¾esa¾
:ikUrj.k¾gksrk¾gSA¾tc¾Hkh¾ÅtkZ¾fdlh¾:i¾esa¾yqIr¾gksrh¾gS]¾Bhd¾mruh¾gh¾ÅtkZ¾vU;¾:iksa¾
esa¾izdV¾gks¾tkrh¾gSA¾;g¾ÅtkZ¾laj{k.k¾dk¾fu;e¾dgykrk¾gSA

ÅtkZ¾dk¾:ikUrj.k

midj.k ÅtkZ¾dk¾:ikUrj.k

lkSj¾lsy izdk'k¾ÅtkZ¾dks¾fon~;qr¾ÅtkZ¾esa

Mk;useks ;kaf=kd¾ÅtkZ¾dks¾fon~;qr¾ÅtkZ¾esa

fon~;qr¾eksVj fon~;qr¾ÅtkZ¾dks¾;kaf=kd¾ÅtkZ¾esa

ekbØksiQksu¾ èofu¾ÅtkZ¾dks¾fon~;qr¾ÅtkZ¾esa

ykmMLihdj fon~;qr¾ÅtkZ¾dks¾èofu¾ÅtkZ¾esa

flrkj ;kaf=kd¾ÅtkZ¾dks¾èofu¾ÅtkZ¾esa

cYc@V;wc&ykbV¾@ghVj¾dk¾tyuk fon~;qr¾ÅtkZ¾dks¾izdk'k¾,oa¾Å"ek¾ÅtkZ¾esa

eksecÙkh¾dk¾tyuk jklk;fud¾ÅtkZ¾dks¾izdk'k¾,oa¾Å"ek¾ÅtkZ¾esa
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dks;ys¾dk¾tyuk jklk;fud¾ÅtkZ¾dks¾Å"ek¾ÅtkZ¾esa

fon~;qr~¾lsy jklk;fud¾ÅtkZ¾dks¾fon~;qr¾ÅtkZ¾esa

batu Å"ek¾ÅtkZ¾dks¾;kaf=kd¾ÅtkZ¾esa¾

izdk'k¾fon~;qr¾lsy izdk'k¾ÅtkZ¾dks¾fon~;qr¾ÅtkZ¾esa

'kfDr¾(Power)&
¾¾ dk;Z¾djus¾dh¾nj¾dh¾'kfDr¾dgrs¾gSaA¾;fn¾fdlh¾drkZ¾}kjk¾w dk;Z¾t le;¾esa¾fd;k¾tkrk¾gS]¾
rks¾drkZ¾dh¾'kfDr¾w/t gksxhA¾'kfDr¾dk¾SI ek=kd¾okV¾(watt)¾gS]¾ftls¾oSKkfud¾tsEl¾okV¾
ds¾lEeku¾esa¾j[kk¾x;k¾gS¾vkSj¾ladsr¾w }kjk¾O;Dr¾fd;k¾tkrk¾gSA

¾ 1¾okV¾¾¾1¾twy@lsd.M¾¾¾1¾U;wVu¾ehVj@lsd.M¾e'khuksa¾dh¾'kfDr¾dks¾v'o¾'kfDr¾(Horse 
Power-H.P)¾esa¾Hkh¾O;Dr¾fd;k¾tkrk¾gSA¾1 H.P. = 746 okV

¾¾ okV¾lsd.M¾(ws)&¾;g¾ÅtkZ¾;k¾dk;Z¾dk¾ek=kd¾gSA
¾ 1 ws = 1 okV¾× lsd.M¾¾¾1¾twy
¾¾ okV¾?kaVk¾(wh)&¾;g¾Hkh¾ÅtkZ¾;k¾dk;Z¾dk¾ek=kd¾gSA¾(wh = 3600 twy)
¾¾ fdyksokV¾?kaVk¾(kwh)&¾;g¾Hkh¾ÅtkZ¾(dk;Z)¾dk¾ek=kd¾gSA

¾ 1 kwh = 1000 okV¾?kaVk¾¾¾1000¾okV¾× 1¾?kaVk¾¾¾1000¾× 3600¾lsd.M¾¾¾3-6¾× 105¾okV¾
lsd.M¾¾¾3-6¾× 106¾okV¾lsd.M¾¾¾3-6¾× 106¾twy

¾ w, kw, Mw rFkk¾H,P 'kfDr¾ds¾ek=kd¾gSaA
¾ ws, wh, kwh dk;Z¾vFkok¾ÅtkZ¾ds¾ek=kd¾gSaA

inkFkZ ds xq.k

inkFkZ¾(Matter)
¾¾ izR;sd¾,slh¾oLrq¾tks¾LFkku¾?ksjrh¾gS¾rFkk¾ftlesa¾Hkkj¾gksrk¾gS]¾inkFkZ¾dgykrh¾gS_¾tSls&¾ty]¾
yksgk]¾ydM+h]¾ok;q]¾nwèk]¾vkfn¾D;ksafd¾buesa¾ls¾izR;sd¾oLrq¾LFkku¾?ksjrh¾gS¾(vFkkZr~¾mldk¾
dqN¾vk;ru¾gkskr¾gS)¾rFkk¾mlesa¾Hkkj¾gksrk¾gSA¾inkFkZ¾pkj¾voLFkkvksa¾esa¾ik;k¾tkrk¾gS%¾Bksl]¾
nzo]¾xSl¾rFkk¾IykTekA

¾¾ ?kuRo¾rFkk¾vkisf{kd¾?kuRo¾(Density and Relative Density)
¾ inkFkZ¾dk¾?kuRo¾¾¾mldh¾lagfr¾(mass)@mldk¾vk;ru
¾ inkFkZ¾dk¾vkisf{kd¾?kuRo¾¾¾nzO;¾dk¾?kuRo@4°C ij¾ikuh¾dk¾?kuRo
¾¾ ?kuRo¾dk¾SI ek=kd¾fdyksxzke¾ehVj&3¾gksrk¾gSA¾rFkk¾vkisf{kr¾?kuRo¾dsoy¾,d¾ek=kdghu¾la[;k¾
gSA¾;g¾crykrh¾gS¾fd¾oLrq¾ty¾dh¾rqyuk¾esa¾fdruh¾xquh¾?kuh¾gSA

¾ nkc¾(Pressure)&¾,dkad¾{ks=kiQy¾ij¾yxus¾okys¾cy¾dks¾nkc¾dgrs¾gSaA¾nkc¾¾¾cy@{ks=kiQy¾
¾¾ nkc¾dk¾SI ek=kd¾gS&¾U;wVu¾ehVj2¾ftls¾vc¾^ikLdy*¾(pascal, Pa)¾dgrs¾gSaA¾nkc¾,d¾
vfn'k¾jkf'k¾gSA

¾¾ nzo¾ds¾vUnj¾fdlh¾fcUnq¾ij¾nzo¾ds¾dkj.k¾nkc]¾nzo¾dh¾lrg¾ls¾ml¾fcUnq¾dh¾xgjkbZ¾(h)]¾
nzo¾ds¾?kuRo]¾(d)¾rFkk¾xq#Roh;¾Roj.k]¾(g)¾ds¾xq.kiQy¾ds¾cjkcj¾gksrk¾gSA¾vFkkZr~¾nkc

P = h × d × g
¾¾ nzoksa¾esa¾nkc¾ds¾fu;e¾(Law of pressure in liquids)&¾(i)¾fLFkj¾nzo¾esa¾,d¾gh¾{kSfrt¾
ry¾esa¾fLFkr¾lHkh¾fcUnqvksa¾ij¾nkc¾leku¾gksrk¾gSA¾(ii)¾fLFkj¾nzo¾ds¾Hkhrj¾fdlh¾fcUnq¾ij¾
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nkc¾izR;sd¾fn'kk¾esa¾cjkcj¾gksrk¾gSA¾(iii)¾nzo¾ds¾Hkhrj¾fdlh¾fcUnq¾ij¾nkc¾Lora=k¾ry¾esa¾
fcUnq¾dh¾xgjkbZ¾ds¾vuqØkekuqikrh¾gksrk¾gSA¾(iv)¾fdlh¾fcUnq¾ij¾nzo¾dk¾nkc¾nzo¾ds¾?kuRo¾
ij¾fuHkZj¾djrk¾gSA

¾¾ vkfdZehMht¾dk¾fl¼kar¾(Principle of Archimedes)&¾tc¾dksbZ¾oLrq¾fdlh¾nzo¾esa¾iwjh¾
vFkok¾vkaf'kd¾:i¾ls¾MqcksbZ¾tkrh¾gS¾rks¾mlds¾Hkkj¾esa¾deh¾dk¾vkHkkl¾gksrk¾gSA¾Hkkj¾esa¾
;g¾vkHkklh¾dHkh¾oLRq¾}kjk¾gVk,¾x,¾nzo¾ds¾Hkkj¾ds¾cjkcj¾gksrh¾gSa¾bls¾^vkfdZehMht¾dk¾
fl¼kUr*¾dgrs¾gSaA

¾¾ Iyou¾dk¾fu;e¾(Law of Floatation)&¾tc¾dksbZ¾oLrq¾vkaf'kd¾vFkok¾iw.kZ¾:i¾ls¾fdlh¾
nzo¾esa¾MqcksbZ¾tkrh¾gS¾rks¾mlds¾Hkkj¾esa¾deh¾vk¾tkrh¾gSA¾;g¾deh¾oLrq¾ij¾nzo¾ds¾mRIykou¾
cy¾ds¾dkj.k¾gksrh¾gSA¾mR{ksi¾Åij¾dh¾vksj¾dk;Z¾djrk¾gSa¾lkFk¾gh¾oLrq¾dk¾Hkkj¾uhps¾dh¾vksj¾
dk;Z¾djrk¾gSA¾vr%¾tc¾dksbZ¾oLrq¾fdlh¾nzo¾esa¾MqcksbZ¾tkrh¾gS¾rks¾ml¾ij¾2¾cy¾dk;Z¾djrs¾gaS%¾¾
(i)¾oLrq¾dk¾Hkkj¾W uhps¾dh¾vksjA¾(ii)¾nzo¾dk¾mNky¾W1 Åij¾dh¾vksjA

¾¾ Iyou¾dh¾rhu¾voLFkk,a¾gks¾ldrh¾gS%¾(i)¾tc¾W > W1 vFkkZr~¾oLrq¾dk¾Hkkj¾mlds¾}kjk¾
gVk,¾x,¾nzo¾ds¾Hkkj¾ls¾vfèkd¾gSA¾bl¾voLFkk¾oLrq¾nzo¾esa¾Mwc¾tk,xhA¾(ii) tc W = W1¾
vFkkZr¾oLrq¾dk¾Hkkj¾mlds¾}kjk¾gVk,¾x,¾nzo¾ds¾Hkkj¾ds¾cjkcj¾gksrk¾gSA¾vr%¾oLrq¾ij¾ifj.kkeh¾
cy¾W – W1  = 0 ('kwU;)¾gksrk¾gSA¾bl¾n'kk¾esa¾oLrq¾Bhd¾nzo¾dh¾lrg¾ds¾uhps¾rSjrh¾jgsxhA¾
(iii)¾¾tc¾W < W1]¾vFkkZr~~¾oLrq¾dk¾Hkkj¾ml¾ij¾yxus¾okys¾mR{ksid¾cy¾ls¾de¾gSA¾vc¾
ifj.kkeh¾cy¾Åij¾dh¾vksj¾yxrk¾gSA

¾¾ fdlh¾ik=k¾ds¾ty¾ls¾Hkjs¾gksus¾ij¾;fn¾mlesa¾ciQZ¾rSj¾jgh¾gS¾rks¾ciQZ¾ds¾iw.kZr;k¾fi?kyus¾ij¾
Hkh¾ik=k¾esa¾ikuh¾dk¾Lrj¾leku¾jgsxkA¾

i`"B¾¾ruko¾(Surface Tension)
¾¾ nzo¾dk¾LorU=k¾i`"B¾(surface)¾lnSo¾ruko¾dh¾fLFkfr¾esa¾jgrk¾gS¾rFkk¾mlesa¾de&ls&de¾
{ks=kiQy¾izkIr¾djus¾dh¾izo`fÙk¾gksrh¾gSA¾nzo¾ds¾i`"B¾dk¾;g¾ruko¾dh¾i`"B¾ruko¾dgykrk¾gSA

¾¾ fdlh¾nzo¾dk¾i`"B¾ruko¾og¾cy¾gS¾tks¾nzo¾ds¾i`"B¾ij¾[khaph¾xbZ¾dkYifud¾js[kk¾dh¾bdkbZ¾
yEckbZ¾ij¾js[kk¾ds¾yEcor~¾(ijUrq¾nzo&i`"B¾ds¾ry¾esa)¾dk;Z¾djrk¾gSaA¾;fn¾js[kk¾dh¾yEckbZ¾
ij¾F cy¾dk;Z¾djrk¾gS¾rks¾i`"B¾ruko¾T = F/l i`"B¾ruko¾dk¾ek=kd¾U;wVu@ehVj¾gksrk¾gS¾rFkk¾
bldh¾foek,a¾(dimensions)¾MT-2 gksrh¾gSaA

¾¾ i`"B¾ruko¾ds¾mnkgj.k&¾(i)¾iryh¾lqbZ¾dk¾ikuh¾ij¾rSjuk¾(ii)¾ikuh¾ij¾ePNjksa¾ds¾ykok¾
dk¾rSjukA¾ty¾esa¾feV~Vh¾dk¾rsy¾fNM+dus¾ij¾ty¾dk¾i`"B¾ruko¾de¾gks¾tkrk¾gS¾ftlls¾ykok¾
Mwcdj¾ej¾tkrs¾gSaA¾(iii)¾lkcqu]¾fMVtsZ.V¾vkfn¾ty¾dk¾i`"B¾ruko¾de¾dj¾nsrs¾gSa]¾ftlls¾
og¾xgjkbZ¾rd¾tkdj¾oL=kksa¾dks¾vfèkd¾LoPN¾èkqykbZ¾djrs¾gSa¾(iv)¾ikuh¾dh¾cwan¾dk¾xksy¾
gksuk]¾(v)¾ds'kuyh¾izokg¾(vi)¾nhid¾dh¾cÙkh¾esa¾rsy¾p<+ukA

¾¾ i`"B¾ruko¾dks¾izHkkfor¾djus¾okys¾dkjd&¾(i)¾rkieku¾c<+us¾ls¾i`"B¾ruko¾?kVrk¾gSA¾¾
(ii)¾tc¾nzo¾esa¾fo|qrèkkjk¾izokfgr¾dh¾tkrh¾gS¾rCk¾nzo¾dk¾i`"B¾ruko¾?kVrk¾gSA¾(iii)¾rsy]¾
xzhl¾vkfn¾i`"B¾ruko¾?kVkrs¾gSaA

dsf'kdRo¾(Capilarity)
¾¾ tc¾nksuksa¾fljksa¾ij¾[kqyh¾,d¾ds'kyuh¾dks¾ikuh¾Mqcks;k¾tkrk¾gS¾rks¾ikuh¾ds'kyuh¾esa¾dqN¾Å¡pkbZ¾
rd¾p<+¾tkrk¾gS¾blds¾foijhr¾tc¾ds'kuyh¾dks¾ikjs¾esa¾Mqcks;k¾tkrk¾gS¾rks¾dqN¾ikj¾uyh¾esa¾
uhps¾nc¾tkrk¾gSA¾ds'kuyh¾esa¾nzo¾ds¾Åij¾p<+us¾;k¾mrjus¾dh¾?kVuk¾dks¾dsf'kdRo¾dgrs¾gSA¾
fdlh¾lhek¾rd¾nzo¾dsjkuyh¾esa¾p<+rk¾;k¾mrjrk¾gS]¾;g¾ds'kuyh¾dh¾f=kT;k¾ij¾fuHkZj¾djrk¾gSA
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¾¾ mnkgj.k&¾ (i)¾dsf'kdRo¾ds¾dkj.k¾ykyVsu¾ esa¾ feV~Vh¾dk¾ rsy¾ cÙkh¾ esa¾ cuh¾NksVh&NksVh¾
ds'kufy;ksa¾ds¾lgkjs¾Åij¾p<+rk¾gSA¾(ii)¾iQkmUVsu¾isu¾ds¾fuc¾dh¾uksd¾chp¾esa¾fpjh¾gksrh¾gS]¾
ftlls¾bldh¾L;kgh¾esa¾Mqcksus¾ij¾og¾mlesa¾p<+¾tkrh¾gSA¾(iii)¾fdlku¾[ksrksa¾dh¾flapkbZ¾djrs¾
gSa¾ftlls¾ty¾ikSèkksa¾ds¾ruksa¾esa¾cuh¾ds'kufy;ksa¾esa¾p<+dj¾Åij¾Vgfu;ksa¾rd¾igqap¾tkrk¾gSA

';kurk¾(Viscosity)
¾¾ fdlh¾nzo¾;k¾xSl¾dh¾nks¾Øekxr¾irks±¾ds¾chp¾mudh¾vkisf{kd¾xfr¾dk¾fojksèk¾djus¾okys¾
?k"kZ.k¾cy¾dks¾';ku¾cy¾(viscous force)¾dgrs¾gSaA¾rjy¾dk¾og¾xq.k¾ftlds¾dkj.k¾rjy¾dh¾
fofHkUu¾irks±¾ds¾eè;¾vkisf{kd¾xfr¾dk¾fojksèk¾gksrk¾gS]¾';kurk¾dgykrk¾gSA

¾¾ rki¾c<+kus¾ij¾nzo¾dh¾';kurk¾?kV¾tkrh¾gS]¾ijUrq¾xSlksa¾dh¾c<+¾tkrh¾gSA¾ fdlh¾rjy¾dh¾
';kurk¾dks¾';kurk¾xq.kkad¾(coefficient of viscosity)¾}kjk¾ekik¾tkrk¾gS¾ftldk¾SI ek=kd¾
MSdkIokWbt¾;k¾IokW;tyh¾(P1)¾dgykrk¾gSA¾bls¾ikLdy¾lsds.M¾(Pas)¾Hkh¾dgrs¾gSaA¾bls¾
izk;%¾h (bZVk)¾}kjk¾O;Dr¾fd;k¾tkrk¾gSA

¾¾ ';kurk¾xq.kkad¾(Coefficient of viscosity)&¾fdlh¾nzo¾dk¾';kurk¾xq.kkad¾ml¾nzo¾ds¾
vUrj¾,dkad¾{ks=kiQy¾okyh¾nks¾irks±¾ds¾chp¾dk;Z¾djus¾okys¾';ku¾cy¾ds¾cjkcj¾gksrk¾gS]¾
tcfd¾mu¾irks±¾ds¾chp¾,dkad¾osx¾izo.krk¾(velocity gradient)¾gSA

¾¾ lhekUr¾osx¾(Terminal velocity)&¾tc¾dksbZ¾oLrq¾';ku¾nzo¾esa¾fxjrh¾gS¾rks¾izkjEHk¾esa¾mldk¾
osx¾c<+rk¾tkrk¾gS¾fdUrq¾dqN¾le;¾ds¾i'pkr~¾og¾fu;r¾osx¾ls¾fxjus¾yxrh¾gSA¾bl¾fu;r¾
osx¾dks¾gh¾oLrq¾dk¾lhekUr¾osx¾dgrs¾gSaA

rjy¾izokg¾(Flow Fluids)
¾¾ vfojrrk¾dk¾fl¼kUr¾(Principle of Continuity)&¾;fn¾dksbZ¾vlEihM;¾rFkk¾v';ku¾
nzo¾vFkkZr~¾vkn'kZ¾nzo¾vlkeu¾vuqizLFk¾ifjPNsn¾okyh¾uyh¾esa¾cg¾jgk¾gks¾rFkk¾mldk¾izokg¾
èkkjkjs[kh;¾gks¾rks¾uyh¾ds¾izR;sd¾LFkku¾ij¾mlds¾vuqizLFk¾ifjPNsn¾ds¾{ks=kiQy¾vkSj¾nzo¾ds¾
izokg¾ds¾osx¾dk¾xq.kuiQy¾lnSo¾fu;r¾jgrk¾gSA¾bls¾vfojrrk¾dk¾fl¼kUr¾dgrs¾gSaA

¾¾ ØkfUrd¾osx¾(Critical Velocity)&¾;fn¾nzo¾ds¾izokg¾dk¾osx¾,d¾fuf'pr¾osx¾ls¾de¾gksrk¾
gS¾rks¾nzo¾dk¾izokg¾èkkjkjs[kh;¾izokg¾(steam line flow)¾gksrk¾gS]¾vFkkZr~¾nzo¾dk¾izR;sd¾d.k¾
mlh¾fcUnq¾ls¾xqtjrk¾gS¾ftlls¾mlds¾igys¾okyk¾d.k¾xqtjk¾FkkA¾;g¾izokg¾fu;fer¾gksrk¾gS¾
ftlesa¾fdlh¾fu;r¾fcUnq¾ij¾izokg¾dh¾pky¾o¾mldh¾fn'kk¾fuf'pr¾cuh¾jgrh¾gSA¾ml¾fuf'pr¾
osx¾dks¾ØkfUrd¾osx¾dgrs¾gSaA¾;fn¾nzo¾dk¾osx¾ØkfUrd¾osx¾ls¾vfèkd¾gksrk¾gS¾rks¾nzo¾dk¾
izokg¾èkkjkjs[kh;¾u¾jgdj¾fo{kqCèk¾izokg¾(turbulent flow)¾gks¾tkrk¾gSA

¾¾ cjukSyh¾dk¾izes;¾(Bernoullis Theorem)&¾tc¾dksbZ¾vlEihM;¾vkSj¾v';ku¾nzo¾(vFkkZr~¾
,d¾vkn'kZ¾nzo)¾fdlh¾uyh¾esa¾èkkjkjs[kh;¾izokg¾esa¾cgrk¾gS¾rks¾blds¾ekxZ¾ds¾izR;sd¾fcUnq¾ij¾
blds¾,dkad¾vk;ru¾;k¾,dkad¾nzO;eku¾dh¾dqy¾ÅtkZ¾(nkc¾ÅtkZ]¾xfrt¾ÅtkZ¾rFkk¾fLFkfrt¾
ÅtkZ¾dk¾;ksx)¾fu;r¾jgrh¾gSA¾bls¾cjukSyh¾dk¾izes;¾dgrs¾gSaA

cjukSyh¾izes;¾ds¾mnkgj.k
¾¾ ;fn¾ge¾jsyos¾IysViQkeZ¾ij¾[kM+s¾gksa¾rks¾rsth¾ls¾jsyxkM+h¾vkus¾ij¾gekjs¾xkM+h¾dh¾vksj¾fxj¾
tkus¾dk¾[krjk¾jgrk¾gS]¾D;ksafd¾tc¾jsyxkM+h¾vfèkd¾osx¾ls¾vkrh¾gS¾rks¾gekjs¾o¾jsyxkM+h¾ds¾
chp¾nkc¾de¾gks¾tkrk¾gS]¾ijUrq¾gekjs¾ihNs¾dh¾ok;q¾tks¾vfèkd¾nkc¾ij¾gS]¾og¾esa¾xkM+h¾dh¾
vksj¾èkDdk¾nsrh¾gSA

¾¾ cjukSyh¾izes;¾dk¾mi;ksx¾ok;q;ku¾ds¾ia[kksa¾dks¾cukus¾esa¾fd;k¾tkrk¾gSA
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¾¾ osUVqjhehVj&¾cjukSyh¾ds¾izes;¾vkèkkfjr¾bl¾;U=k¾ls¾ge¾fdlh¾uy¾esa¾ikuh¾ds¾izokg¾dh¾nj¾
Kkr¾dj¾ldrs¾gSaA

¾¾ vkn'kZ¾nzo¾(Ideal liquid)&¾og¾nzo¾tks¾iw.kZr%¾vlEihM~;¾(incompressible)¾rFkk¾v';ku¾
(non-viscous)¾gksrk¾gS]¾vkn'kZ¾nzo¾dgykrk¾gSA¾vr%¾,sls¾nzo¾dk¾';kurk¾xq.kkad¾(h)¾'kwU;¾
gksrk¾gS¾vkSj¾vk;ru¾izR;kLFkrk¾xq.kkad¾vuUr¾gksrk¾gSA

izR;kLFkrk¾(Elasticity)
¾¾ izR;kLFkrk¾inkFkZ¾dk¾og¾xq.k¾gS¾ftlds¾dkj.k¾oLrq]¾ml¾ij¾yxk,¾x,¾ckg~;¾cy¾ls¾mRiUu¾
fdlh¾Hkh¾izdkj¾ds¾ifjorZu¾dk¾fojksèk¾djrh¾gS¾rFkk¾tSls¾gh¾cy¾gVk¾fy;k¾tkrk¾gS]¾og¾
viuh¾iwoZ¾voLFkk¾esa¾okil¾vk¾tkrh¾gSA

¾¾ iw.kZ¾izR;kLFk&¾dksbZ¾fi.M¾tks¾ckg~;¾cy¾gVk¾ysus¾ij¾vius¾vkjfEHkd¾:i¾dks¾izkIr¾dj¾ysrk¾
gS]¾iw.kZ¾izR;kLFk¾dgykrk¾gSA

¾¾ iw.kZ¾lq?kV~;&¾tks¾fi.M¾cy¾gVk¾ysus¾ds¾ckn¾Hkh¾vius¾foÑr¾:i¾esa¾gks¾j¾grs¾gSa]¾iw.kZ¾lq?kV~;¾
dgykrs¾gSaA

izR;kLFkrk¾xq.kèkeZ¾ds¾mnkgj.k
¾¾ izR;kLFkrk¾ds¾vkpj.k¾ds¾n`f"Vdks.k¾ls¾bLikr¾dh¾vis{kk¾jcM+¾de¾izR;kLFk¾gSA
¾¾ 'kq¼¾yksgk¾yphyk¾gksrk¾gS¾ij¾izR;kLFk¾ugha¾gksrkA
¾¾ bLikr¾yphyk¾vkSj¾izR;kLFk¾nksuksa¾gh¾gksrk¾gSA
¾¾ rkack¾rU;¾gksrk¾gSA
¾¾ foÑfr¾rFkk¾izfrcy¾(Strain and Stress)&¾fdlh¾rkj¾ij¾fo:id¾cy¾yxkus¾ij¾eku¾
mldh¾izkjfEHkd¾yEckbZ¾L esa¾o`f¼¾l gksrh¾gS¾rks¾l/L dks¾foÑfr¾dgrs¾gSaA¾oLrq¾ij¾fo:id¾
cy¾yxkus¾ds¾vuqlkj]¾foÑfr¾Hkh¾rhu¾izdkj¾dh¾gksrh¾gS&¾vuqnS?;Z¾foÑfr]¾vk;ru¾foÑfr¾
rFkk¾vi:i.k¾foÑfrA

¾¾ izfr¾,dkad¾{ks=kiQy¾ij¾yxk,¾x,¾cy¾dks¾izfrcy¾dgrs¾gSaA¾izfrcy¾vkSj¾foÑfr¾ds¾vuqikr¾
dks¾rkj¾ds¾inkFkZ¾dh¾izR;kLFkr¾dk¾;ax¾ekikad¾(Young\s Modulus of Elasticity)¾dgrs¾gSaA

¾¾ gqd¾dk¾fu;e¾(Hookd's Law)&¾¶izR;kLFkrk¾dh¾lhek¾esa¾fdlh¾oLrq¾esa¾mRiUu¾foÑfr¾
ml¾ij¾yxk,¾x,¾izfrcy¾ds¾vuqØekuqikrh¾gksrh¾gSA¸¾fdlh¾nh¾gqbZ¾oLrq¾ds¾inkFkZ¾ds¾fy,¾
izfrcy¾rFkk¾foÑfr¾dk¾vuqikr¾,d¾fu;rkad¾gksrk¾gSA¾bls¾izR;kLFkrk¾xq.kkad¾E¾dgrs¾gSaA

¾ vFkkZr~¾¾ izfrcy¾∝ ¾foÑfr¾

¾ vFkok¾
izfrcy
foÑfr

= ,d¾fu;rkad¾E ¾¾izL;kLFkrk¾dk¾xq.kkad

¾¾ izR;kLFkrk¾xq.kkad¾E dk¾eku¾ fHkUu&fHkUu¾inkFkks±¾ds¾ fy,¾ fHkUu&fHkUu¾gksrk¾gSA¾;fn¾ foÑfr¾
yEckbZ¾esa¾gqbZ¾gS¾rks¾izR;kLFkrk¾xq.kkad¾dks¾;ax¾ekikad¾dgrs¾gSaA¾;fn¾foÑfr¾vk;ru¾esa¾gS¾rks¾
bls¾vk;rukRed¾izR;kLFkk¾xq.kkad¾dgrs¾gSa¾vkSj¾;fn¾foÑfr¾vi:i.k¾esa¾gks¾rks¾bls¾n`<+rk¾xq.kkad¾
dgrs¾gSaA¾izR;kLFkrk¾xq.kkad¾dk¾SI ek=kd¾U;wVu¾ehVj2¾gksrk¾gSA¾ftls¾ikLdy¾(Pa)¾dgrs¾gSaA

Å"ek

¾¾ Å"ek¾(Heat)¾og¾ÅtkZ¾gS¾tks¾,d¾oLrq¾ls¾nwljh¾oLrq¾esa¾dsoy¾rkikUrj¾ds¾dkj.k¾LFkkukarfjr¾
gksrh¾gSA¾fdlh¾oLrq¾esa¾fufgr¾Å"ek¾ml¾oLrq¾ds¾nzO;eku¾ij¾fuHkZj¾djrh¾gSA

¾¾ ;fn¾4-186¾twy¾dk¾;kaf=kd¾dk;Z¾fd;k¾tk,¾rks¾mRiUu¾Å"ek¾dh¾ek=k¾1¾dSyksjh¾gksxhA
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Å"ek¾ds¾ek=kd¾(SI¾ek=kd&twy)
¾¾ dSyksjh¾(Calorie)&¾,d¾xzke¾ty¾dk¾rki¾1°C c<+kus¾ds¾fy,¾vko';d¾Å"ek¾dh¾ek=kk¾
dks¾dSyksjh¾dgk¾tkrk¾gSA

¾¾ varjkZ"Vªh;¾dSyksjh¾(International Calorie)&¾,d¾xzke¾'kq¼¾ty¾dk¾rki¾14.5°C ls¾
15.5°C rd¾c<+kus¾ds¾fy,¾vko';d¾Å"ek¾dh¾ek=kk¾dks¾1¾dSyksjh¾dgk¾tkrk¾gSA

¾¾ fczfV'k¾FkeZy¾;wfuV¾(B.Th. W.)&¾,d¾ikS.M¾ty¾dk¾rki¾1°F c<+kus¾ds¾fy,¾vko';d¾
Å"ek¾dh¾ek=kk¾dks¾1 B.Th.U dgk¾tkrk¾gSA

 ¾ 1 B.Th.U. = 252¾dSyksjh¾¾¾
¾¾ 1¾dSyksjh¾¾¾4-186¾twy
¾¾ 1¾fdyks¾dSyksjh¾¾¾4186¾twy¾¾¾1000¾dSyksjh
¾¾ rki¾(Temperature)&¾rki¾og¾HkkSfrd¾dkjd¾gS]¾tks¾,d¾oLrq¾ls¾nwljh¾oLrq¾esa¾Å"eh;¾
ÅtkZ¾ds¾izokg¾fd¾fn'kk¾fuf'pr¾djrk¾gS¾vFkkZr~¾ftl¾dkj.k¾ls¾ÅtkZ¾dk¾LFkkukUrj.k¾gksrk¾
gS]¾mls¾rki¾dgk¾tkrk¾gSA

¾¾ rki¾ekius¾ds¾fy,]¾tks¾midj.k¾iz;qDr¾gksrk¾gS]¾mls¾rkiekih¾dgk¾tkrk¾gSA
rki¾ds¾iSekus¾
(Scales of Temperature Measurement)
¾¾ lsfY;l¾iSekuk&¾bl¾¾iSekus¾esa¾fgekad¾dk¾0°C rFkk¾Hkki¾fcUnq¾dks¾100°C vafdr¾fd;k¾tkrk¾
gS¾rFkk¾buds¾chp¾dh¾nwjh¾dks¾100¾cjkcj¾Hkkxksa¾esa¾ckaV¾fn;k¾tkrk¾gSA¾izR;sd¾Hkkx¾dk¾1°C 
dgk¾tkrk¾gSA¾bl¾iSekus¾dk¾vkfo"dkj¾LohMu¾ds¾oSKkfud¾,-¾lsfYl;l¾us¾1710¾esa¾fd;k¾FkkA

¾¾ iQkWjusgkbV¾iSekuk&¾bl¾iSekus¾dk¾fgekad¾32°F ,oa¾Hkki¾fcUnq¾212°F gksrk¾gSA¾blds¾chp¾
dh¾nwjh¾180¾cjkcj¾Hkkxksa¾esa¾ckaV¾fn;k¾tkrk¾gSA¾bl¾iSekus¾dk¾vkfo"dkj¾teZuh¾ds¾oSKkfud¾
iQkWjusgkbV¾us¾1717¾esa¾fd;k¾FkkA

¾¾ j;wej¾iSekuk&¾bldk¾fgekad¾0°R rFkk¾Hkki¾fcUnq¾80°R gksrk¾gSA¾buds¾chp¾dk¾Hkkx¾80¾cjkcj¾
Hkkxksa¾esa¾ckaV¾fn;k¾tkrk¾gSA¾bldk¾vkfo"dkj¾j;wej¾us¾1930¾esa¾fd;k¾FkkA

¾¾ dsfYou¾iSekuk&¾bldk¾fgekad¾273 K rFkk¾Hkki¾fcUnq¾373 K j[kk¾x;k¾gSA¾buds¾chp¾dh¾nwjh¾
dks¾100¾cjkcj¾Hkkxksa¾esa¾ckaVk¾tkrk¾gSA

¾¾ MkWDVjh¾FkkekZehVj¾96°F ls¾110°F rd¾ds¾rki¾dks¾ekirk¾gSA¾ekuo¾'kjhj¾dk¾rki¾37°C ;k¾
98.4°F gksrk¾gSA

¾¾ ije¾'kwU;¾(Absolute zero)&¾fl¼kUr%¾vfèkdre¾rkieku¾dh¾dksbZ¾lhek¾ugha¾gS]¾fdUrq¾
fdlh¾oLrq¾dk¾fuEure¾rkieku¾&273-15°C ls¾de¾ugha¾gks¾ldrkA¾bls¾ije¾'kwU;¾rki¾dgk¾
tkrk¾gSA¾dsfYou¾iSekus¾ij¾bls¾^OK*¾fy[kk¾tkrk¾gSA

¾¾ dsfYou¾esa¾n'kkZ,¾x,¾rki¾esa¾fMxzh¾(°)ugha¾fy[kk¾tkrk¾gSA
¾¾ ikjk¾rkiekih¾(Mercury Thermometer)&¾ikjs¾dk¾rkiekih¾yxHkx¾–30°C ls¾350°C 
rd¾ds¾rki¾ekius¾ds¾fy,¾iz;qDr¾gksrk¾gSA

¾¾ xSl¾rkiekih¾(Gas Thermometer)&¾fLFkj¾vk;ru¾gkbMªkstu¾rkiekih¾ls¾500°C rd¾ds¾
rki¾ekis¾tkrs¾gSA¾ukbVªkstu¾xSl¾ysus¾ij¾500 ls¾1500° ls¾rd¾rki¾ekik¾tk¾ldrk¾gSA

¾¾ IySfVul¾ izfrjksèkh¾ rkiekih¾ (Plantinum Resistance Thermometer)&¾ blds¾ }kjk¾
–200°C ls¾1200°C rd¾ds¾rki¾ekis¾tkrs¾gSaA
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¾¾ rki;qXe¾rkiekih&¾bldk¾mi;ksx¾–200°C ls¾1600°C rd¾ds¾rkiksa¾ds¾ekiu¾ds¾fy,¾fd;k¾
tkrk¾gSA

¾¾ iw.kZ¾ fofdj.k¾ mÙkkiekih¾ (Total Radiation Thermometer)&¾ blds¾ }kjk¾ nwj¾ fLFkr¾
oLrqvksa¾dk¾rki¾o¾800°C ls¾mPp¾rki¾ekis¾tkrs¾gSa]¾tSls¾lw;Z¾dk¾rkiA

fof'k"V¾Å"ek¾(Specific Heat)
¾¾ fdlh¾inkFkZ¾dh¾fof'k"V¾Å"ek]¾Å"ek¾dh¾og¾ek=kk¾gS¾tks¾ml¾inkFkZ¾ds¾,dkd¾nzO;eku¾esa¾
,dkad¾rki&o`f¼¾mRiUu¾djrh¾gSA¾bls¾izk;%¾c }kjk¾O;Dr¾fd;k¾tkrk¾gSA

¾ ¾
            Q
         m × 9c =

¾ Li"V¾gS¾fd¾m nzO;eku¾esa¾q rki&o`f¼¾djus¾ds¾fy,¾vko';d¾Å"ek¾Q = mcq gksxh]¾tgka¾c 
ml¾inkFkZ¾dh¾fof'k"V¾Å"ekèkkfjrk¾gSA

¾¾ fof'k"V¾èkkfjrk¾(Specific heat)&¾fdlh¾oLrq¾dk¾rkieku¾°C c<+kus¾ds¾fy,¾ftruh¾Å"ek¾
dh¾vko';drk¾gksrh¾gS]¾mls¾ml¾oLrq¾dh¾fof'k"V¾Å"ek¾èkkfjrk¾dgrs¾gSaA¾bldk¾ek=kd¾twy¾
izfr¾dsfYou¾;k¾dSyksjh¾izfr¾C gSA

¾¾ 1¾xzke¾ty¾dk¾rki¾1°C c<+kus¾ds¾fy,¾1¾dSyksjh¾Å"ek¾dh¾vko';drk¾gksrh¾gSA¾vr%¾ty¾
dh¾fof'k"V¾Å"ekèkkfjrk¾1¾dSyksjh@xzke¾°C gksrh¾gS¾ty¾dh¾fof'k"V¾Å"ekèkkfjrk¾vU;¾Bksl¾rFkk¾
nzo¾inkFkks±¾dh¾rqyuk¾esa¾lcls¾vfèkd¾gSA¾fof'k"V¾Å"ek¾èkkfjrk¾dk¾SI ek=kd¾twy¾fdyksxzke&1¾
dsfYou&1¾gksrk¾gSA¾Bksl¾vkSj¾nzoksa¾esa¾ty¾dks¾fof'k"V¾Å"ek¾lokZfèkd¾gS]¾ijUrq¾lHkh¾inkFkks±¾esa¾
gkbMªkstu¾dh¾fof'k"V¾Å"ek¾lokZfèkd¾gSA

¾¾ Å"eh;¾izlkj¾(Thermal Expansion)&¾ fdlh¾oLrq¾dks¾xeZ¾djus¾ij¾oLrq¾dh¾yEckbZ¾
{ks=kiQy¾,oa¾vk;ru¾esa¾o`f¼¾gksrh¾gSA¾yEckbZ¾esa¾o`f¼¾dh¾eki¾js[kh;¾izlkj¾xq.kkad¾(a)]¾
{ks=kiQy¾esa¾o`f¼¾dh¾eki¾{ks=kh;¾izlkj¾xq.kkad¾(b)¾rFkk¾vk;ru¾esa¾o`f¼¾dks¾vk;ru¾izlkj¾
xq.kkad¾(g)¾}kjk¾O;Dr¾fd;k¾tkrk¾gSA¾a, b, o¾(g)¾esa¾fuEu¾lEcUèk¾gS%

¾ a : b : g : 1 : 2 : 3  vFkok¾¾a = 2a o¾g = 3a 
¾¾ ¾ty¾dk¾izlkj¾(Expnasion of Liquid)&¾izk;%¾lHkh¾nzo¾xeZ¾fd,¾tkus¾ij¾vk;ru¾esa¾c<+rs¾
gSa]¾ijUrq¾ty¾0°C ls¾4°C rd¾xeZ¾djus¾ij¾vk;ru¾esa¾?kVrk¾gS¾rFkk¾4°C ds¾i'pkr~¾c<+uk¾
izkjEHk¾djrk¾gSA¾bldk¾vFkZ¾;g¾gS¾fd¾4°C ij¾ty¾dk¾?kuRo¾lcls¾vfèkd¾gksrk¾gSaA¾nSfud¾
thou¾esa¾blds¾dbZ¾izHkko¾fn[kkbZ¾nsrs¾gSaA

¾¾ vR;fèkd¾B.M¾esa¾ty¾ds¾ikbZi¾dHkh&dHkh¾iQqV¾tkrs¾gaS]¾D;ksafd¾B.Ms¾LFkkuksa¾ij¾tkM+s¾ds¾fnuksa¾
esa¾ikbiksa¾esa¾cgus¾okys¾ty¾dk¾rki¾4°C ls¾uhps¾fxj¾tkus¾ij¾ty¾ds¾vk;ru¾esa¾o`f¼¾gksrh¾
gSS]¾ijUrq¾èkkrq¾dk¾ikbi¾fldqM+rk¾gSA¾bu¾foijhr¾n'kkvksa¾ds¾dkj.k¾ikbiksa¾dh¾nhokjksa¾ij¾bruk¾
vfèkd¾nkc¾gS¾fd¾os¾iQV¾tkrs¾gSaA

Å"ek¾lapj.k¾(Transmission of Heat)
¾¾ Å"ek¾ds¾,d¾LFkku¾ls¾nwljs¾LFkku¾dks¾tkus¾dks¾Å"ek¾dk¾lapj.k¾dgrs¾gSaA¾bldh¾rhu¾fofèk;ka¾
gSa&¾pkyu]¾laogu¾rFkk¾fofdj.kA

(i)¾pkyu¾(Conduction)&¾blesa¾Å"ek¾ekè;e¾ds¾xje¾Hkkxksa¾esa¾B.Ms¾Hkkxksa¾dh¾vksj¾izR;sd¾
d.k¾esa¾lehiorhZ¾vU;¾d.kksa¾esa¾gksrh¾gqbZ¾lapfjr¾gksrh¾gSA¾Bksl¾inkFkks±¾esa¾Å"ek¾dk¾lapj.k¾
blh¾fofèk¾ls¾gksrk¾gSA
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(ii)¾laogu¾(Convection)&¾rjy¾inkFkks±¾(nzo¾vFkok¾xSl)¾esa¾Å"ek¾dk¾lapj.k¾eq[;r%¾laogu¾
}kjk¾gksrk¾gSA¾bl¾fofèk¾esa¾rjy¾ds¾d.k¾xje¾Hkkx¾ls¾Å"ej¾ysdj¾Lo;a¾gYds¾gksdj¾Åij¾
mBrs¾gSa¾rFkk¾B.Ms¾Hkkx¾dh¾vksj¾tkrs¾gSaA¾budk¾LFkku¾ysus¾ds¾fy,¾iqu%¾B.Ms¾Hkkx¾ls¾d.k¾
uhps¾vkrs¾gSaA¾Å"ek¾Logu¾ds¾dkj.k¾ok;qe.My¾esa¾laogu¾èkkjk,a]¾leqnzh¾lehj¾,oa¾LFkyh;¾
lehj¾pyrh¾gSaA¾

(iii)fofdj.k¾(Radiation)&¾Å"ek¾lapj.k¾dh¾bl¾fofèk¾esa¾ekè;e¾dksbZ¾Hkkx¾ugha¾ysrk¾gSA¾
bl¾fofèk¾esa¾Å"ek]¾xje¾oLrq¾ls¾B.Mh¾dh¾vksj¾fcuk¾fdlh¾ekè;e¾dh¾lgk;rk¾ds¾(vFkkZr~¾
fuokZr¾esa¾Hkh)¾rFkk¾fcuk¾ekè;e¾dks¾xje¾fd,¾izdk'k¾dh¾pky¾ls¾lhèkh¾js[kk¾esa¾lapfjr¾gksrh¾
gSA¾i`Foh¾rd¾Å"ek¾dk¾lapj.k¾fofdj.k¾fofèk¾}kjk¾gksrk¾gSA

¾¾ U;wVu¾dk¾'khryu¾fu;e¾(Newotn's Law Cooling)&U;wVu¾ds¾'khryu¾fu;e¾ds¾vuqlkj]¾
leku¾voLFkk¾jgus¾ij¾fofdj.k¾}kjk¾fdlh¾oLrq¾ds¾B.Ms¾gksus¾dh¾nj¾(vFkkZr~¾oLrq¾dh¾Å"ej¾
{k;¾gksus¾dh¾nj)]¾ml¾oLrq¾vkSj¾vkl&ikl¾ds¾okrjkj.k¾ds¾rkikUrj¾ds¾vuqØekuqikrh¾gksrh¾
gSA¾(tcfd¾rkikUrj¾cgqr¾vfèkd¾u¾gks)A

voLFkk¾ifjorZu¾(Change in State)
¾¾ fuf'pr¾rki¾ij¾inkFkZ¾dk¾,d¾voLFkk¾ls¾nwljh¾voLFkk¾esa¾ifjofrZr¾gksuk¾voLFkk¾ifjorZu¾
dgykrk¾gSA

¾¾ xyukad¾(Melting point)&¾fuf'pr¾rki¾ij¾Bksl¾dk¾nzo¾esa¾cnyuk¾xyu¾dgykrk¾gS¾rFkk¾
bl¾fuf'pr¾rki¾dks¾Bksl¾dk¾xyukad¾dgrs¾gSaA

¾¾ fgekad¾(Freezing point)&¾fuf'pr¾rki¾ij¾nzo¾dk¾Bksl¾esa¾cnyuk¾fgehdj.k¾dgykrk¾gS¾
rFkk¾bl¾fuf'pr¾rki¾dks¾nzo¾dk¾fgekad¾dgrs¾gSaA

¾¾ DoFkukad¾(Boiling point)&¾fu'fpr¾rki¾ij¾nzo¾dk¾ok"i¾(;k¾xSl)¾esa¾cnyuk¾ok"iu¾
dgykrk¾gS¾rFkk¾bl¾fuf'pr¾rki¾dkds¾nzo¾dk¾DoFkukad¾dgrs¾gSaA

¾¾ fu;r¾rki¾ij¾inkFkZ¾dh¾voLFkk¾esa¾ ifjorZu¾gsrq¾vko';dd¾Å"ek¾dh¾ek=kk¾ xqIr¾Å"ek¾
dgykrh¾gSA¾

¾¾ fu;r¾rki¾ij¾Bksl¾ds¾,dkad¾dks¾nzo¾esa¾cnyus¾ds¾fy,¾vko';d¾Å"ek¾dh¾ek=kk¾dks¾Bksl¾
ds¾xyu¾dh¾xqIr¾Å"ek¾dgrs¾gSaA

¾¾ fu;r¾rki¾ij¾nzo¾ds¾,dkad¾nzO;eku¾dks¾ok"i¾esa¾cnyus¾ds¾fy,¾vko';d¾Å"ek¾dh¾ek=kk¾
dks¾nzo¾ds¾ok"iu¾dks¾xqIr¾Å"ek¾dgrs¾gSaA

xqIr¾Å"ek¾(Latent Heat)
¾¾ voLFkk¾ifjorZu¾ds¾le;¾fLFkj¾rki¾ij¾inkFkZ¾ds¾,dkad¾nzO;eku¾dks¾nh¾xbZ¾vko';d¾Å"ek¾
dh¾ek=kk¾dks¾xqIr¾Å"ek¾dgrs¾gSaA

¾¾ xyu¾dh¾xqIr¾Å"ek¾(Latent Heat of Fussion)&¾Bksl¾inkFkZ¾ds¾,dkad¾nzO;eku¾dks¾mlds¾
xyukad¾ij¾nzo¾esa¾cnyus¾ds¾fy,¾vko';d¾Å"ek¾dks¾Bksl¾ds¾xyu¾dh¾xqIr¾Å"ek¾dgrs¾
gSaA¾bldk¾ek=kd¾twy¾izfr¾fdxzk¾(J/Kg)¾gksrk¾gSA

¾¾ DoFku¾dh¾xqIr¾Å"ek¾(Latent Heat of Vaporisation)&¾nzo¾inkFkZ¾ds¾,dkad¾nzO;eku¾
dks¾blds¾DoFkukad¾ij¾ok"i¾esa¾cnyus¾ds¾fy,¾vko';d¾Å"ek¾dks¾nzo¾ds¾DoFku¾dh¾xqIr¾
Å"ek¾dgrs¾gSaA¾bldk¾Hkh¾SI ek=kd¾twy¾izfr¾fdxzk¾(J/Kg)¾gksrk¾gSA

¾¾ voLFkk¾ifjorZu¾ds¾rki¾ij¾inkFkZ¾esa¾mifLFkr¾v'kqf¼¾dk¾izHkko%¾'kq¼¾inkFkZ¾esa¾dkbZ¾
vU;¾inkFkZ¾feyk¾nsus¾ij¾ml¾inkFkZ¾ds¾xyukad¾,oa¾DoFkukad¾nksuksa¾cny¾tkrs¾gSaA
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Å"ekxfrdh¾(Thermodynamics)
¾¾ HkkSfrdh¾og¾'kk[kk¾ftlds¾vUrxZr¾Å"eh;¾ÅtkZ¾dk¾;kfU=kd¾ÅtkZ]¾jklk;fud¾ÅtkZ]¾oS|qr¾
ÅtkZ¾vkfn¾ds¾lkFk¾lEcUèk¾gks]¾Å"ekxfrdh¾dgykrk¾gSA

¾¾ Å"ekxfrdh¾dk¾izFke¾fu;e&¾Å"ekxfrdh¾ds¾izFke¾fu;e¾ds¾vuqlkj¾fdlh¾fudk;¾dks¾nh¾
tkus¾okyh¾Å"ek¾nks¾izdkj¾ds¾dk;ks±¾esa¾O;;¾gksrh¾gS&¾(i)¾fudk;¾dh¾vkUrfjd¾ÅtkZ¾esa¾o`f¼¾
djus¾esa¾ftlls¾fudk;¾dk¾rki¾c<+rk¾gS¾,oa¾(ii)¾ckg~;¾dk;Z¾djus¾esa¾;g¾fu;e¾eq[;r%¾ÅtkZ¾
ds¾laj{k.k¾dks¾iznf'kZr¾djrk¾gSA

¾¾ Å"ekxfrdh¾dk¾nwljk¾fu;e&¾Å"ekxfrdh¾dk¾nwljk¾fu;e¾¾Å"ek¾ds¾izokfgr¾gksus¾dh¾fn'kk¾
dks¾O;Dr¾djrk¾gSA¾bl¾fu;e¾ds¾vuqlkj¾(i)¾Å"ek¾dk¾iw.kZr;k¾dk;Z¾esa¾ifjorZu¾vlEHko¾
gS¾,oa¾(ii)¾Å"ek¾de¾rki¾ds¾oLrq¾ls¾vfèkd¾rki¾ds¾oLrq¾dh¾vksj¾izokfgr¾ugha¾gks¾ldrh¾
tc¾rd¾fd¾ckg~;¾ÅtkZ¾dk¾mi;ksx¾u¾fd;k¾tk,A

¾¾ Å"ek¾batu&¾Å"ek¾batu¾,slh¾;qfDr¾gS¾tks¾Å"ek¾dks¾;kfU=kd¾ÅtkZ¾esa¾cnyrk¾gSA¾Å"ek¾batu¾
nks¾izdkj¾ds¾gksrs¾gSa&¾cfgnZgu¾batu¾vkSj¾vkUrfjd¾ngu¾batuA

(i)¾cfgnZgu¾ batu¾ (External Combustion Engine)&¾ oSls¾ Å"ek¾ batu¾ tks¾ e'khuksa¾ vkSj¾
jsyxkfM+;ksa¾dks¾ok"i¾'kfDr¾dh¾lgk;rk¾ls¾pykrs¾gSa]¾cfgnZgu¾batu¾dgykrs¾gSaA¾cfgnZgu¾batu¾
dk¾dk;Zdkjh¾inkFkZ¾ty¾dh¾Hkki¾gksrh¾gSaA¾;gh¾dkj.k¾gS¾fd¾,sls¾batu¾dks¾Hkki¾batu¾Hkh¾dgrs¾
gSaA

(ii)¾vkUrfjd¾ngu¾batu¾(Internal Comnustion Engine)&¾oSl¾Å"ek¾batu¾ftlesa¾dk;Zdkjh¾
inkFkZ¾gok¾gksrh¾gS¾,oa¾batu¾ds¾Hkhrj¾gh¾b±èku¾dks¾tykdj¾dk;Zdkjh¾inkFkZ¾ds¾rki¾dks¾c<+k;k¾
tkrk¾gS]¾vkUrfjd¾ngu¾batu¾dgykrk¾gSA¾,sls¾batu¾esa¾gok¾vkSj¾isVªksy¾;k¾Mhty¾ds¾ok"i¾
dk¾feJ.k¾batu¾ds¾Hkhrj¾gh¾tykdj¾'kfDr¾mRiUu¾djrs¾gSaA

dqN¾inkFkks±¾dh¾fof'k"V¾Å"ek¾

inkFkZ fof'k"V¾Å"ek¾(dSyksjh@
xzke¾°C)

inkFkZ fof'k"V¾Å"ek¾(dSyksjh@
xzke¾°C)

lhlk 0-03 laxejej 0.21

ihry 0-09 eSXuhf'k;e 0.25

yksgk 0-11 rkjihu 0.42

dkcZu 0-17 ciZQ 0.50

ckyw 0-20 ,sYdksgkWy 0.60

,sY;qehfu;e 0-21 ikuh 1

fofHkUu¾iSekuksa¾ij¾dqN¾rkieku

rkieku lsfY;l¾(0°C) iQkjsugkbV¾(0°F) dsfYou¾(K)

ty¾dk¾teuk 0 32 273

dejs¾¾dk¾lkekU;¾rki 27 80.6 300

ekuo¾'kjhj¾dk¾lkekU;¾rki 37 98.6 310

ty¾dk¾mcyuk 100 212 373
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ljy vkorZ xfr ,oa rjax

ljy¾vkorZ¾xfr
¾¾ tc¾dksbZ¾,d¾fuf'pr¾le;kUrjky¾esa¾,d¾gh¾fuf'pr¾iFk¾ij¾ckj&ckj¾viuh¾xfr¾dks¾nksgjkrk¾
gS]¾rks¾mldh¾xfr¾dks¾vkorZ¾xfr¾dgrs¾gSa¾rFkk¾;g¾fuf'pr¾le;kUrjky¾vkorZ¾dky¾(Time 
Period)¾dgykrk¾gSA¾,d¾lsd.M¾esa¾og¾viuh¾xfr¾dks¾ftruh¾ckj¾nksgjkrh¾gS]¾og¾mldh¾
vko`fr¾(Frequency)¾dgykrh¾gSA¾bldk SI¾ek=kd¾gV~tZ¾(Hz)¾dgykrk¾gSA

¾¾ ;fn¾dksbZ¾oLrq¾,d¾ljy¾js[kk¾ij¾eè;eku¾fLFkfr¾(mean position)¾ds¾bèkj&mèkj¾bl¾izdkj¾
dh¾xfr¾djs]¾fd¾oLrq¾dk¾Roj.k¾eè;eku¾fLFkfr¾ls¾oLrq¾ds¾foLFkkiu¾ds¾vuqØekuqikrh¾gks¾
rFkk¾Roj.k¾dh¾fn'kk¾eè;eku¾fLFkfr¾dh¾vksj¾gks]¾rks¾mldh¾xfr¾ljy¾vkorZ¾xfr¾dgykrh¾gSSA

ljy¾vkorZ¾xfr¾dh¾fo'ks"krk,¡%
¾¾ ljy¾vkorZ¾xfr¾djus¾okyk¾d.k¾tc¾viuh¾eè;eku¾fLFkfr¾(mean position)¾ls¾xqtjrk¾
gS]¾rks

¾¾ ¾(i)¾ml¾ij¾dksbZ¾cy¾dk;Z¾ugha¾djrk¾gSA¾(ii)¾mldk¾Roj.k¾'kwU;¾gksrk¾gSA¾(iii)¾osx¾vfèkdre¾
gksrk¾gSA¾(iv)¾xfrt¾ÅtkZ¾(K.E.)vfèkdre¾gksrh¾gSA¾(v)¾fLFkfrt¾ÅtkZ¾(P.E.)'kwU;¾gksrh¾gSA

¾¾ ljy¾vkorZ¾xfr¾djus¾okyk¾d.k¾tc¾viuh¾xfr¾ds¾vU;¾fcUnqvksa¾(extreme or end points)¾
ls¾xqtjrk¾gS]¾rks&

¾¾ ¾(i)¾mldk¾Roj.k¾vfèkdre¾gksrk¾gSA¾(ii)¾ml¾ij¾dk;Z¾djus¾okyk¾izR;kuu¾cy¾(Restoring 
Force)¾vfèkdre¾gksrk¾gSA¾(iii)¾xfrt¾ÅtkZ¾'kwU;¾gksrh¾gSA¾(iv)¾fLFkfrt¾ÅtkZ¾vfèkdre¾
gksrh¾gSA¾(v)¾osx¾'kwU;¾gksrk¾gSA

¾¾ izR;kuu¾cy¾(Restoring Force)&¾tc¾d.k¾viuh¾lkE;¾fLFkfr¾esa¾jgrk¾gS¾rks¾ml¾ij¾
yxus¾okyk¾cy¾'kwU;¾gksrk¾gS]¾fdUrq¾tc¾d.k¾dks¾lkE;¾fLFkfr¾ls¾foLFkkfir¾dj¾fn;k¾tkrk¾
gS¾rks¾ml¾ij¾,d¾,slk¾cy¾dk;Z¾djus¾yxrk¾gS¾tks¾lnSo¾lkE;¾fLFkfr¾dh¾vksj¾fn"V¾gksrh¾gSA¾
bl¾cy¾dks¾izR;kuu¾cy¾dgrs¾gSA¾

¾¾ bl¾cy¾dk¾iz;kl¾lnSo¾;gh¾gksrk¾gS¾fd¾d.k¾lkE;¾fLFkfr¾esa¾vk¾tk,A¾bl¾cy¾ds¾dkj.k¾
gh¾d.k¾esa¾Roj.k¾mRiUu¾gksrk¾gS¾vkSj¾og¾nksyu¾djrh¾gSA

¾¾ ljy¾yksyd¾(Simple Pendulum)&¾;fn¾,d¾Hkkjghu¾o¾yEckbZ¾esa¾u¾c<+us¾okyh¾Mksjh¾ds¾
fupys¾fljs¾ls¾inkFkZ¾ds¾fdlh¾xksy¾ijUrq¾Hkkjh¾d.k¾dks¾yVdkdj¾Mksjh¾dks¾fdlh¾n`<+¾vkèkkj¾
ls¾yVdk¾nsa]¾rks¾bl¾lek;kstu¾dks¾ljy¾yksyd¾dgrs¾gSaA¾;fn¾yksyd¾(Bob)¾dks¾lkE;¾fLFkfr¾
ls¾FkksM+k¾foLFkkfir¾djds¾NksM¾nsa]¾rks¾bldh¾xfr¾ljy¾vkorZ¾xfr¾gksrh¾gSA

ljy¾vkorZ¾ds¾mnkgj.k
¾¾ yEckbZ¾c<+us¾ij¾vkorZdku¾Hkh¾c<+¾tkrk¾gS¾vkSj¾;fn¾yackbZ¾?kV¾tk,¾rks¾vkorZdky¾Hkh¾?kV¾
tk,xkA¾;gh¾dkj.k¾gS¾fd¾;fn¾dksbZ¾yM+dh¾>wyk¾>qyrs&>qyrs¾[kM+h¾gks¾tk,]¾rks¾mldk¾xq#Ro¾
dsUnz¾Åij¾mB¾tk,xk¾vkSj¾izHkkoh¾yEckbZ¾?kV¾tk,xh]¾ftlls¾>wys¾dk¾vkorZ¾dky¾ij¾tk,xk¾
vFkkZr~¾>wyk¾tYnh&tYnh¾nksyu¾djsxkA

¾¾ vkorZ¾dky¾yksyd¾ds¾n~O;eku¾ij¾fuHkZj¾ugha¾djrk¾gS]¾vr%¾>wyus¾okyh¾yM+dh¾dh¾cxy¾esa¾
dksbZ¾nwljh¾yM+dh¾vkdj¾cSB¾tk,]¾rks¾vkorZ¾dky¾ij¾dksbZ¾izHkko¾ugha¾iM+sxkA

¾¾ fdlh¾yksyd¾?kM+h¾dks¾i`Foh¾ry¾ls¾Åij¾;k¾uhps¾ys¾tk;k¾tk,¾rks¾?kM+h¾dk¾vkorZdky¾(T)¾
c<+¾tkrk¾gS]¾vFkkZr~¾?kM+h¾lqLr¾gks¾tkrh¾gS]¾D;ksafd¾i`Foh¾ry¾ls¾Åij¾;k¾uhps¾tkus¾ij¾5¾dk¾
eku¾de¾gksrk¾gSA
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¾¾ ;fn¾yksyd¾?kM+h¾dh¾mixzg¾ij¾ys¾tk,¡¾rks¾ogk¡¾Hkkjghurk¾ds¾dj.k¾g¾=¾0]¾vr%¾?kM+h¾dk¾
vkorZdky¾(T)¾vuUr¾gks¾tk,xk]¾vr%¾mixzg¾esa¾yksyd¾?kM+h¾dke¾ugha¾djsxhA

¾¾ xfeZ;ksa¾esa¾yksyd¾dh¾yEckbZ¾(I)¾c<+¾tkrh¾gS¾blfy,¾mldk¾vkorZdky¾T¾Hkh¾c<+¾tkrk¾gSA¾
iQyr%¾?kM+h¾lqLr¾gks¾tkrh¾gSA¾lfnZ;ksa¾esa¾yEckbZ¾(I)¾de¾gks¾tkus¾ls¾vkorZ¾dky¾T¾Hkh¾de¾
gks¾tkrh¾gS¾vkSj¾yksyd¾?kM+h¾rst¾pyus¾yxrh¾gSA

¾¾ pUnzek¾ij¾yksyd¾?kM+h¾dks¾ys¾tkus¾ij¾mldk¾vkorZ¾dky¾c<+¾tk,xk¾D;ksafd¾pUnzek¾ij¾g¾
dk¾eku¾i`Foh¾ds¾g¾ds¾eku¾dk¾1@6¾xquk¾gSA

rjax
¾¾ fo{kksHk¾ds¾vkxs¾c<+us¾dh¾izfØ;k¾dks¾rjax¾xfr¾dgk¾tkrk¾gSA
¾¾ rjaxsa¾eq[;¾:i¾ls¾nks¾izdkj¾dh¾gksrh¾gSa&;kaf=kd¾,oa¾v;kaf=kd¾rjaxsaA¾;kaf=kd¾rjaxsa¾nks¾izdkj¾
dh¾gksrh¾gSa&

¾¾ ¾(i)¾ vuqizLFk¾rjax&¾tc¾rjax¾xfr¾dh¾fn'kk¾ekè;e¾ds¾d.kksa¾ds¾dEiu¾djus¾dh¾fn'kk¾ds¾
yEcor~¾gksrh¾gS¾rks¾bl¾izdkj¾dh¾rjaxksa¾dks¾vuqizLFk¾rjax¾dgk¾tkrk¾gSA

¾¾ ¾(ii)¾ vuqnSè;Z¾rjax&¾tc¾rjax¾xfr¾dh¾fn'kk¾ekè;e¾ds¾d.kksa¾ds¾dEiu¾djus¾dh¾fn'kk¾ds¾
vuqfn'k¾;k¾lekarj¾gksrh¾gS¾rks¾,slh¾rjax¾dks¾vuqnSè;Z¾rjax¾dgk¾tkrk¾gSA¾èofu¾bldk¾izeq[k¾
mnkgj.k¾gSA

¾¾ v;kaf=kd¾rjaxs]¾fo|qr¾pqEcdh;¾rjaxs¾gksrh¾gSaA¾;s¾oSlh¾rjax¾gSa]¾ftuds¾lapj.k¾ds¾fy,¾fdlh¾
ekè;e¾dh¾vko';drk¾ugha¾gksrh]¾vFkkZr~¾;s¾fuokZr¾esa¾Hkh¾lapfjr¾gks¾ldrh¾gSaA

¾¾ lHkh¾fo|qr¾pqEcdh;¾rjaxsa¾iQksVkWu¾dh¾cuh¾gksrh¾gSaA¾budk¾rjaxnSè;Z¾ifjlj¾10&14¾ehVj¾ls¾104¾
ehVj¾rd¾gksrk¾gSA

fo|qr¾pqEcdh;¾rjaxs¾ds¾xq.k
¾¾ ¾(i)¾;g¾vuqizLFk¾gksrh¾gS¾(ii)¾;g¾mnklhu¾gksrh¾gSA¾(iii)¾blds¾ikl¾ÅtkZ¾,oa¾laosx¾gksrh¾
gSA¾(iv)¾;g¾izdk'k¾ds¾osx¾ls¾xeu¾djrh¾gSA

¾¾ fo|qr¾pqEcdh;¾rjaxksa¾dh¾voèkkj.kk¾dk¾izfriknu¾eSDlosy¾us¾fd;k¾FkkA
¾¾ dSFkksM¾fdj.ksa]¾dSuky¾fdj.ksa]¾a¾fdj.ksa]¾b¾fdj.ksa]¾èofu¾rjaxsa]¾ijkJO;¾rjaxsa]¾fo|qr¾pqEcdh;¾
rjaxsa¾ugha¾gSaA

izeq[k¾fo|qr¾pqEcdh;¾rjaxsa

fo|qr]¾
pqEcdh;¾
rjaxsa

[kkstdÙkkZ rjaxnSè;Z¾
ifjlj

vko`fÙk¾
ifjlj¾
H-z

mi;ksx

xkek&fdj.ksa cSdqjy 10–14 m  ls
10–10 m rd

1020  ls
1018 m rd

bldh¾ osèku¾ {kerk¾ vR;fèkd¾
gksrh¾gS]¾bldk¾mi;ksx¾ukfHkdh;¾
vfHkfØ;k¾ rFkk¾ Ñf=ke¾ jsfM;ks¾
èkfeZrk¾esa¾dh¾tkrh¾gSA

,Dl¾dj.ksa jkWUtu 10–10 m  ls
10–8 m rd

1018 m  ls
1016 m rd

fpfdRlk¾ ,oa¾ vkS|ksfxd¾ {ks=k¾ esa¾
bldk¾mi;ksx¾fd;k¾tkrk¾gSA

ijkcSaxuh¾
fdj.ks

fjVj 10–8 m  ls
10–7 m rd

10–16 m  ls
10–14 m 

rd

fldkbZ¾djus]¾izdk'k&oS|qr~¾izHkko¾
ds¾mRiUu¾djus¾cSDVhfj;k¾dks¾u"V¾
djus¾esa¾fd;k¾tkrk¾gSA
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n`';¾
fofdj.k

U;wVu 3.9× 10–7 m  
ls

7.8 × 107 m 
rd

1014 m  ls
1012 m

blls¾ gesa¾ oLrq,¡¾ fn[kykbZ¾ iM+rh¾
gSaA

vojDr¾
fofdj.k

gj'kSy 7.8 × 10–7 m  
ls

10–3 m rd

1012 m  ls
1010 m rd

;s¾fdj.ksa¾Å"eh;¾fofdj.k¾gSaA¾;s¾
ftl¾ oLrq¾ ij¾ iM+rh¾ gS]¾ mldk¾
rki¾c<+¾tkrk¾gSA¾bldk¾mi;ksx¾
dqgjs¾ esa¾ iQksVksxzkiQh¾ djus¾ ,oa¾
jksfx;ksa¾dh¾lsadkbZ¾djus¾esa¾fd;k¾
tkrk¾gS

y?kq¾jsfM;ks¾
rjaxsa¾;k¾
gV~tZ;u¾rjaxsa

gsufjd¾
gV~tZ

10–3 m  ls
1 m rd

1010 m  ls
108 m rd

jsfM;k]¾Vsyhfotu¾,oa¾VsyhiQksu¾esa¾
bldk¾mi;ksx¾gksrk¾gSA

nh?kZ¾jsfM;ks¾
rjaxsa

ekjdksuh 1 m  ls 106   ls
104 rd

jsfM;ks¾ ,oa¾ Vsyhfotu¾esa¾ mi;ksx¾
gksrk¾gSA

èofu

¾¾ èofu¾,d¾,slh¾ÅtkZ¾gS]¾ftldh¾mRifÙk¾dEik;eku¾oLrqvksa¾ls¾gksrh¾gSA¾;s¾vuqnSè;Z¾rjaxsa¾gksrh¾gSaA
¾¾ èofu¾'kCn¾dk¾iz;ksx¾dsoy¾mUgha¾rjaxksa¾ds¾fy,¾fd;k¾tkrk¾gS]¾ftudh¾vuqHkwfr¾gesa¾vius¾
dkuksa¾}kjk¾gksrh¾gSA

¾¾ ftu¾rjaxksa¾dh¾daiu¾20¾izfr¾lsds.M¾ls¾20]000¾izfr¾lsds.M¾gksrh¾gS]¾mlh¾dh¾vuqHkwfr¾gekjs¾
dkuksa¾}kjk¾gksrh¾gS¾vkSj¾;gh¾gksrh¾gSA¾bl¾lhek¾ls¾de¾;k¾vfèkd¾daiu¾dh¾gesa¾vuqHkwfr¾
ugha¾gksrh¾gSA

¾¾ èofu¾dh¾pky¾(Speed of Sound)¾&¾èofu¾dh¾pky¾ekè;e¾dh¾izÑfr¾rFkk¾?kuRo¾ij¾fuHkZj¾
djrk¾gSA¾fofHkUu¾ekè;eksa¾esa¾èofu¾dh¾pky¾fHkUu&fHkUu¾gksrh¾gSA

¾¾ èofu¾dh¾pky¾lcls¾vfèkd¾Bksl¾esa]¾mlds¾ckn¾nzo¾esa¾rFkk¾mlds¾ckn¾xSl¾esa¾gksrh¾gSA
¾¾ tc¾èofu¾,d¾ekè;e¾ls¾nwljs¾ekè;e¾esa¾izos'k¾djrh¾gS¾rks¾mldh¾pky¾,oa¾rjaxnSè;Z¾cny¾
tkrh¾gS]¾fdUrq¾mldh¾vko`fÙk¾ugha¾cnyrhA

¾¾ ¾èofu¾dh¾pky¾ij¾nkc¾dk¾dksbZ¾izHkko¾ugha¾iM+rk¾gS]¾fdUrq¾rki¾dk¾izHkko¾iM+rk¾gSA¾ekè;e¾
dk¾rki¾c<+kus¾ij¾èofu¾dh¾pky¾c<+¾tkrh¾gSA¾ok;q¾esa¾izfr¾1°c¾rki¾c<+kus¾ij¾èofu¾dh¾pky¾
0-61¾ehVj¾izfr¾lsds.M¾c<+¾tkrh¾gSA

¾¾ ¾ueh;qDr¾ok;q¾dk¾?kuRo]¾'kq"d¾ok;q¾ds¾?kuRo¾ls¾de¾gksrk¾gS]¾vr%¾'kq"d¾ok;q¾dh¾vis{kk¾
ueh&;qDr¾ok;q¾esa¾èofu¾dh¾pky¾vfèkd¾gksrh¾gSA

èofu¾rjaxksa¾dk¾vko`fÙk¾ifjlj
¾¾ ¾JO;¾rjaxsa¾(Audible Waves)¾&¾20Hz¾&¾20]000Hz¾ds¾chp¾dh¾vko`fÙk¾okyh¾rjaxksa¾dks¾
JO;¾rjaxsa¾dgrs¾gSaA¾bu¾rjaxksa¾dks¾gekjk¾dku¾lqu¾ldrk¾gSA

¾¾ voJO;¾rjaxsa¾(Infrasonic Waves)¾&¾20Hz¾ls¾uhps¾dh¾vko`fÙk¾okyh¾èofu¾rjaxksa¾dks¾
voJO;¾rjaxsa¾dgrs¾gSaA¾bUgsa¾gekjk¾dku¾lqu¾ugha¾ldrk¾gS_¾tSls¾&¾HkwdEih;¾rjaxsaA
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¾¾ ¾ijkJO;¾rjaxsa¾ (Ultrasonic Waves)¾&¾20]000Hz¾ls¾Åij¾dh¾èofu¾rjaxksa¾dks¾ ijkJO;¾
rjaxsa¾dgk¾tkrk¾gSA¾bls¾euq";¾dk¾dku¾ugha¾lqu¾ldrk]¾fdUrq¾tkuoj_¾tSls¾&¾dqÙkk]¾fcYyh]¾
pexknM+¾bR;kfn¾bls¾lqu¾ldrs¾gSaA¾budh¾vko`fÙk¾cgqr¾vfèkd¾gksus¾ds¾dkj.k¾buesa¾cgqr¾vfèkd¾
ÅtkZ¾gksrh¾gSA¾bu¾rjaxksa¾dks¾xkYVu¾dh¾lhVh¾rFkk¾nkc¾oS|qr¾izHkko¾dh¾fofèk¾}kjk¾DokV~tZ¾ds¾
fØLVy¾ds¾daiuksa¾ls¾mRiUu¾fd;k¾tkrk¾gSA

¾¾ ¾ijkJO;¾rjaxksa¾dk¾mi;ksx¾&¾(i)¾leqnz¾dh¾xgjkbZ¾dk¾irk¾yxkus¾esa¾(ii)¾ladsr¾Hkstus¾esa¾
(iii)¾nwèk¾ds¾gkfudkjd¾thok.kqvksa¾dks¾u"V¾djus¾esa¾(iv)¾dy&dkj[kkuksa¾dh¾fpefu;ksa¾ls¾
dkfy[k¾gVkus¾esa¾(v)¾xfB;k¾jksx¾ds¾mipkj¾,oa¾efLr"d¾V~;wej¾dk¾irk¾yxkus¾esa¾(vi)¾
dherh¾diM+ksa]¾?kfM+;ksa]¾ok;q;ku¾dks¾lkiQ¾djus¾esaA

èofu¾ds¾y{k.k
¾¾ rhozrk]¾rkjRo¾vkSj¾xq.kÙkk¾&¾;s¾èofu¾ds¾rhu¾izeq[k¾y{k.k¾gksrs¾gSaA
¾¾ ¾(i)¾rhozrk¾(Intensity)¾&¾èofu¾ds¾bl¾xq.k¾ds¾dkj.k¾èofu¾rhoz¾;k¾èkheh¾lqukbZ¾iM+rh¾gSA¾
èofu¾dh¾rhozrk¾O;Dr¾djus¾dk¾ekè;e¾csy¾(bel)¾gSA¾;g¾,d¾cM+k¾ek=kd¾gS]¾vr%¾O;ogkj¾
esa¾blls¾NksVk¾ek=kd¾Mslhcy¾(dB)¾iz;qDr¾gksrk¾gSA¾Mslhcy]¾csy¾dk¾nloka¾Hkkx¾gksrk¾gSA

¾¾ ¾(ii)¾rkjRo¾(Pitch)¾&¾;g¾èofu¾dk¾og¾y{k.k¾gS]¾ftlls¾èofu¾dks¾eksVh¾;k¾iryh¾dgk¾
tkrk¾gSA¾rkjRo¾vkòfÙk¾ij¾fuHkZj¾djrk¾gSA¾èofu¾dh¾vkòfÙk¾vfèkd¾gksus¾ij¾rkjRo¾vfèkd¾gksrk¾
gS¾rFkk¾èofu¾iryh¾gksrh¾gSA¾vkòfÙk¾de¾gksus¾ij¾rkjRo¾de¾gksrk¾gS¾¾,oa¾èofu¾eksVh¾gksrh¾gSA

¾¾ ¾(iii)¾xq.kÙkk¾(Quality)¾&¾;g¾èofu¾dk¾og¾y{k.k¾gS¾ftlds¾dkj.k¾gesa¾leku¾izcyrk¾
rFkk¾leku¾rkjRo¾dh¾èofu;ksa¾esa¾varj¾izrhr¾gksrk¾gSA¾;g¾lauknh¾Lojksa¾dh¾la[;k]¾Øe¾rFkk¾
vkisf{kd¾rhozrk¾ij¾fuHkZj¾djrh¾gSA

¾¾ ¾izfrèofu¾(Echo)¾&¾tc¾èofu¾rjaxsa¾nwj¾fLFkr¾fdlh¾cM+s¾Vkoj¾;k¾igkM+¾ls¾Vdjkdj¾ijkofrZr¾
gksrh¾gSa¾rks¾bl¾ijkofrZr¾èofu¾dks¾izfrèofu¾dgk¾tkrk¾gSA¾izfrèofu¾lquus¾ds¾fy,¾lzksrk¾,oa¾
ijkorZd¾lrg¾ds¾chp¾U;wure¾17¾ehVj¾dh¾nwjh¾gksuh¾pkfg,A¾dku¾ij¾èofu¾dk¾izHkko¾1@10¾
lsds.M¾rd¾jgrk¾gSA

¾¾ ¾èofu¾ds¾viorZu¾ds¾dkj.k¾èofu¾fnu¾dh¾vis{kk¾jkr¾esa¾vfèkd¾nwjh¾rd¾lqukbZ¾nsrh¾gSA

fofHkUu¾ekè;eksa¾esa¾èofu¾dh¾pky

ekè;e èofu¾dh¾pky¾(ehVj@ls-¾&0°C (ij)
ok;q 332
dkcZu¾MkbZ&vkWDlkbM 260
Hkki¾(100°C¾ij) 405
gkbMªkstu 1269
vYdksgy 1213
ty 1483
leqnzh¾ty 1533
ikjk 1450
yksgk 5130
dkap 5640
,Y;qehfu;e 6420
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¾¾ ¾vuqukn¾(Resonance)¾&¾tc¾fdlh¾oLrq¾ds¾daiuksa¾dh¾LokHkkfod¾vko`fÙk¾fdlh¾pkyd&cy¾
ds¾daiuksa¾dh¾vko`fÙk¾ds¾cjkcj¾gksrh¾gS¾rks¾og¾oLrq¾cgqr¾vfèkd¾vk;ke¾ls¾dEiu¾djus¾yxrh¾
gS]¾bls¾vuqukn¾dgk¾tkrk¾gSA

¾¾ ¾vuqj.ku¾(Reverberation)¾&¾tc¾fdlh¾cUn¾gkWy¾esa¾,d¾vYi¾le;¾ds¾fy,¾èofu¾mRiUu¾
dh¾tkrh¾gS¾rks¾gkSy¾dh¾nhokjksa¾vkSj¾Nr¾ls¾Øfed¾ijkorZuksa¾ds¾ifj.kkeLo:i¾lzksr¾ds¾dEiu¾
cUn¾gks¾tkus¾ij¾Hkh¾gkWy¾esa¾dqN¾le;¾rd¾èofu¾cuh¾jgrh¾gS]¾bls¾vuqj.ku¾dgk¾tkrk¾gSA

¾¾ ¾fo'o¾LokLF;¾laxBu¾(WTO)¾ds¾vuqlkj¾45¾Mslhcy¾èofu¾ekuo¾ds¾fy,¾loksZÙke¾gksrh¾gS¾
rFkk¾75¾Mslhcy¾ls¾Åij¾dh¾èofu¾ekuo¾LokLF;¾ds¾fy,¾gkfudkjd¾gksrh¾gSA

¾¾ ¾,d¾lkèkkj.k¾ekuo¾vfèkd¾ls¾vfèkd¾130¾Mslhcy¾rd¾rhozrk¾okyh¾èofu¾lqu¾ldrk¾gS]¾fdUrq¾
85¾Mslhcy¾ls¾vfèkd¾èofu¾esa¾O;fDr¾cgjk¾gks¾ldrk¾gSA¾150¾Mslhcy¾dh¾èofu¾O;fDr¾dks¾
ikxy¾cuk¾ldrh¾gSA

izeq[k¾lzksrksa¾esa¾èofu¾rhozrk
lzksr rhozrk¾(dB) esa

lkèkkj.k¾ckrphr 30-40
tksj¾ls¾ckrphr 50-60
Vªd]¾VªSDVj 90-100
vkjdsLVªk 100
eksVjlkbfdy 110
fo|qr¾eksVj 110
lkbju 110-120
tsV¾foeku 140-150
e'khuxu 170
felkby 180

¾¾ ¾èofu¾dk¾foorZu¾(Diffracation of Sound)¾&¾èofu¾dk¾rjaxnSè;Z¾1¾ehVj¾dh¾dksfV¾dk¾
gksrk¾gS]¾vr%¾tc¾bl¾izdkj¾dksbZS¾vojksèk¾èofu¾ds¾ekxZ¾esa¾vkrk¾gS¾rks¾èofu¾vojksèk¾ds¾fdukjs¾
ls¾eqM+dj¾vkxs¾c<+¾tkrh¾gSA¾bls¾èofu¾dk¾foorZr¾dgk¾tkrk¾gSA

¾¾ ¾èofu¾ dk¾ O;frdj.k¾ (Interference of Sound)¾ &¾ tc¾ leku¾ vko`fÙk¾ ;k¾
vk;ke¾ dh¾ nks¾ èofu¾ rjaxsa¾ ,d¾ lkFk¾ fdlh¾ fcUnq¾ ij¾ igq¡prh¾ gSa¾ rks¾ ml¾ fcUnq¾
ij¾ èofu¾ ÅtkZ¾ dk¾ iqu%¾ fonj.k¾ gks¾ tkrk¾ gSA¾ bls¾ èofu¾ dk¾ O;frdj.k¾ dgk¾ tkrk¾ gSA

¾¾ ¾MkWIyj¾izHkko¾&¾tc¾lzksr¾;k¾Jksrk¾dh¾xfr¾ds¾dkj.k]¾fdlh¾rjax¾(èofu¾;k¾izdk'k¾rjax)¾
dh¾vko`fÙk¾cnyh¾gqbZ¾izrhr¾gksrh¾gS¾rks¾bl¾?kVuk¾dks¾MkWIyj¾izHkko¾dgk¾tkrk¾gSA¾èofu¾esa¾
MkWIyj¾izHkko¾dk¾mi;ksx¾djds¾fdlh¾ok;q;ku¾;k¾iuMqCch¾dh¾xfr¾dh¾fn'kk¾o¾mldk¾osx¾
Kkr¾fd;k¾tkrk¾gSA

¾¾ ¾eSd¾la[;k¾(Mac number)¾&¾fdlh¾ekè;e¾esa¾¾fdlh¾fi.M¾dh¾pky¾rFkk¾mlh¾ekè;e¾esa¾
rki¾o¾nkc¾dh¾mUgha¾ifjfLFkfr;ksa¾esa¾èofu¾dh¾pky¾ds¾vuqikr¾dks¾ml¾oLrq¾dh¾ml¾ekè;ke¾
esa¾eSd¾la[;k¾dgk¾tkrk¾gSA¾vFkkZr~

eSd la[;k
fdlh ekè;e esa fi.M dh pky

mlh ekè;e esa èofu dh pky
=
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¾¾ ¾ok;q;ku¾dh¾pky¾dks¾eSd¾la[;k¾esa¾ekik¾tkrk¾gSA¾;fn¾eSd¾la[;k¾dk¾eku¾1¾gS¾rks¾bldk¾
vFkZ¾gS¾fd¾fi.M¾dh¾pky¾èofu¾dh¾pky¾ds¾cjkcj¾gSA¾;fn¾eSd¾la[;k¾dk¾eku¾2¾gS¾rks¾
bldk¾vFkZ¾gS¾fd¾fi.M¾dh¾pky¾èofu¾dh¾pky¾dk¾nksxquk¾gSA

¾¾ ¾;fn¾eSd¾la[;k¾1¾ls¾vfèkd¾gS¾rks¾fi.M¾dh¾pky¾ijkèofud¾(Supersonic)¾dgykrh¾gSA¾
;fn¾eSd¾la[;k¾5¾ls¾vfèkd¾gS¾rks¾pky¾vfrijkèofud¾(Hypersonic)¾dgykrh¾gSA

¾¾ ¾iz?kkrh¾rjax¾(Shock Waves)¾&¾tc¾fi.M¾dh¾pky¾ijkèofud¾gks¾tkrh¾gS¾rks¾og¾vius¾
ihNs¾ekè;e¾esa¾,d¾'kaDokdkj¾fo{kksHk¾NksM+¾tkrh¾gSA¾bl¾fo{kksHk¾ds¾lapj.k¾dks¾gh¾iz?kkrh¾rjax¾
dgk¾tkrk¾gSA

¾¾ ¾tc¾dksbZ¾ijkèofud¾foeku¾fdlh¾Å¡ph¾bekjr¾ds¾Åij¾ls¾xqtjrk¾gS¾rks¾blds¾}kjk¾mRiUu¾
iz?kkrh¾rjaxksa¾ds¾Hkou¾ls¾Vdjk¾tkus¾ds¾dkj.k¾dkiQh¾{kfr¾igq¡prh¾gSA

izdk'k

¾¾ izdk'k¾ÅtkZ¾dk¾gh¾,d¾:i¾gS]¾tks¾fo|qr¾pqEcdh;¾rjaxksa¾ds¾:i¾esa¾lapkfjr¾gksrk¾gSA¾izdk'k¾
dk¾rajxnSè;Z¾3900Å¾ls¾7800Å¾ds¾eè;¾gksrk¾gSA

¾¾ izdk'k¾}kjk¾viuk,a¾x,¾ljy¾iFk¾dks¾fdj.k¾dgrs¾gSaA¾vusd¾fdj.kksa¾ls¾fdj.k¾iqat¾curk¾gS¾
tks¾vilkjh¾(Divering)¾o¾vfHklkjh¾(Coverging)¾gks¾ldrs¾gSaA

¾¾ os¾oLrq,a¾tks¾Lo;a¾izdk'k¾mRlftZr¾ugha¾djrh¾gSa¾ijUrq¾mu¾ij¾izdk'k¾Mkyrs¾ij¾dsoy¾ijkofrZr¾
djrh¾gSa]¾viznhIr¾oLrq,a¾(Non – Luminous Objects)¾dgykrh¾gSA

¾¾ izdk'k¾izÑfr¾ds¾fl¼kUr¾&¾blds¾ckjs¾esa¾eq[;r%¾nks¾fl¼kUr¾izpkfyr¾gaSA
¾ 1-¾izdk'k¾dk¾rjax¾fl¼kUr¾&¾izdk'k¾fo|qr¾pqEcdh;¾rjaxksa¾dk¾cuk¾gksrk¾gS]¾ftlds¾lapj.k¾

ds¾fy,¾fdlh¾ekè;e¾(Bksl]¾nzo¾o¾xSl)¾dh¾vko';drk¾ugha¾gksrh¾gSA
¾¾ n`';¾izdk'k¾rjaxksa¾dh¾rjaxnSè;Z¾cgqr¾gh¾NksVh¾(yxHkx¾4 × 107 m¾ls¾8 × 107 m)¾gksrh¾gSA
¾¾ izdk'k¾rjaxksa¾dh¾pky¾fuokZr¾esa¾dkiQh¾rst¾(3 × 108 m/¾ehVj@lsa-)¾gksrh¾gSA

¾ 2-¾izdk'k¾dk¾df.kdk¾fl¼kUr¾&¾izdk'k¾d.kksa¾dk¾cuk¾gksrk¾gS¾tks¾vR;Ur¾mPp¾pky¾ls¾
lhèkh¾js[kk¾esa¾xeu¾djrk¾gSA¾bu¾ewyd.kksa¾dk¾iQksVkWu¾dgrs¾gaSA

¾¾ izdk'k¾dh¾pky¾dk¾ekiu¾loZizFke¾jksej¾us¾fd;k¾FkkA¾fHkUu&fHkUu¾ekè;eksa¾esa¾izdk'k¾dh¾pky¾
fHkUu&fHkUu¾gksrh¾gSA¾izdk'k¾dh¾pky¾lcls¾vfèkd¾fuokZr¾esa¾gksrh¾gSA¾ftl¾ekè;e¾dh¾

viorZukad¾ftruk¾vfèkd¾gksrk¾gS]¾mlesa¾izdk'k¾dh¾pky¾mruh¾gh¾de¾gksrh¾gSaA¾
u c

µ
=

¾ tgk¡¾µ = ¾viorZukad
¾ ¾ u =¾ekè;e¾esa¾izdk'k¾dh¾pky
¾ ¾ C =¾fuokZr¾es¾izdk'k¾dh¾pky
¾¾ lw;Z¾ls¾i`Foh¾rd¾izdk'k¾vkus¾esa¾yxHkx¾8¾feuV¾19¾lsds.M¾dk¾le;¾yxrk¾gSA
¾¾ pUnzek¾ls¾ijkofrZr¾izdk'k]¾i`Foh¾rd¾vkus¾esa¾1-28¾lsds.M¾dk¾le;¾yxrk¾gSA

fHkUu&fHkUu¾ekè;eksa¾esa¾izdk'k¾dh¾pky

ekè;e izdk'k¾dh¾pky¾(ehVj@ls-)

fuokZr 3 × 108

ty 2.25 × 108
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rkjihu¾dk¾rsy 2.04 × 108

dk¡p 2 × 108

jkWd¾lkYV 1.96 × 108

ukbykWu 1.96 × 108

¾¾ izdk'k¾ds¾izfr¾O;ogkj¾ds¾vkèkkj¾ij¾oLrq,¡¾&

oLrq,a xq.k mnkgj.k

iznhIr os¾oLrq,a¾tks¾Lo;a¾ds¾izdk'k¾ls¾izdkf'kr¾gksrh¾gSA lq;Z]¾fo|qr¾cYc

viznhIr os¾oLrq,a¾ftudk¾lap;¾dk¾izdk'k¾ugha¾gksrk¾gS]¾ijUrq¾
izdk'k¾Mkyus¾ij¾fn[kkbZ¾nsus¾yxrh¾gSA

dqlhZ]¾est]¾vkyekjh

ikjn'kZd ,slh¾oLrq,a¾ftuesa¾ls¾izdk'k¾dh¾fdj.ksa¾fudy¾tkrh¾gaSA dk¡p]¾ty

v¼Zikjn'kZd ,slh¾ oLrq,a¾ ftu¾ ij¾ izdk'k¾ Mkyus¾ ij¾ dqN¾ Hkkx¾
vo'kksf"kr¾ gks¾ tkrk¾ gS¾ rFkk¾ dqN¾ Hkkx¾ ckgj¾ fudy¾
tkrk¾gSA

rsy¾yxk¾gqvk¾dkxt

vikjn'kZd ,slh¾oLrq,a]¾ftuesa¾gksdj¾izdk'k¾dh¾fdj.ksa¾ckgj¾ugha¾
fudy¾ikrh¾gSaA

yksgk¾;k¾èkkrqq

izdk'k¾dk¾ijkorZu
¾¾ izdk'k¾tc¾fdlh¾oLrq¾dh¾lrg¾ij¾iM+rk¾gS]¾rc¾og¾vo'ksf"kr¾lapkfjr¾rFkk¾ijkofrZr¾gks¾
ldrk¾gSA¾;fn¾oLrq¾lEiw.kZ¾izdk'k¾dks]¾tks¾ml¾ij¾iMrk¾gS]¾vo'kksf"kr¾djrk¾gS]¾rks¾og¾iw.kZ:i¾
ls¾dkyk¾fn[kkbZ¾nsxk]¾tSls¾&¾';keiV~VA¾;fn¾izdk'k¾fdj.ksa¾fdlh¾oLrq¾dh¾lrg¾ij¾iM+rh¾gSa¾
vkSj¾og¾okil¾gks¾tkrh¾gS¾rks]¾;g¾izdk'k¾dk¾ijkorZu¾dgykrk¾gSA

¾¾ izdk'k¾ds¾ijkorZu¾ds¾fu;e¾&¾lery¾niZ.k¾ls¾vFkok¾xksyh;¾lrg¾(vory¾niZ.k¾;k¾
mÙky¾niZ.k)¾ls¾izdk'k¾dk¾ijkorZu¾nks¾fu;eksa¾ds¾vuqlkj¾gksrk¾gS]¾ftUgsa¾izdk'k¾ds¾ijkorZu¾
ds¾fu;e¾dgk¾tkrk¾gSA

¾

vkifrr fdj.k

vkiru dks.k

vfHkyac

ijkorZu dks.k

ijkofrZr fdj.k

A B
O

i r

¾ 1-¾ijkorZu¾dk¾izFke¾fu;e¾&¾vkifrr¾fdj.k¾ijkofrZr¾fdj.k¾vkSj¾vfHkyEc¾(vkiru¾fcUnq¾
ij)¾lHkh¾,d¾gh¾ry¾esa¾fLFkr¾gksrs¾gSaA

¾ 2-¾ijkorZu¾dj¾f}rh;¾fu;e¾&¾vkiru¾dks.k¾lnSo¾ijkorZu¾dks.k¾ds¾cjkcj¾gksrk¾gSA¾;fn¾
vkiru¾dks.k¾i¾gS¾vkSj¾ijkorZu¾dks.k¾r¾gS]¾rks¾¾∠ = ∠i r

 tc¾izdk'k¾dh¾fdj.ksa¾niZ.k¾vFkok¾blh¾rjg¾dh¾fdlh¾lrg¾ij¾iM+rh¾gS]¾rks¾os¾iqu%¾mlh¾
le;¾ekè;e¾dh¾rjiQ¾,d¾fuf'pr¾fn'kk¾esa¾ykSV¾tkrh¾gaS]¾ftl¾ekè;e¾ls¾gksdj¾vkbZ¾jgrh¾
gSa]¾bls¾izdk'k¾dk¾ijkorZu¾dgk¾tkrk¾gSA¾;g¾nks¾izdkj¾dk¾gksrk¾gS&
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¾ (i)¾ ¾fu;fer¾ijkorZu¾ &¾;g¾ fpdus¾ ikfy'knkj¾ i`"B¾ls¾ gksrk¾ gS]¾ tc¾lekukUrj¾ fdj.ksa¾
,sls¾i`"B¾ij¾iM+rh¾gSa]¾rc¾ijkorZu¾ds¾ckn¾fdj.ksa¾lekukUrj¾gh¾jgrh¾gSaA

¾ (ii)¾ ¾vfu;fer¾ijkorZu¾&¾;g¾:[kM+s¾([kqjnjs)¾i`"B¾ls¾gksrk¾gS]¾tc¾lekukUrj¾fdj.ksa¾,sls¾
i`"B¾ij¾iM+rh¾gSa]¾rc¾ijkorZu¾ds¾ckn¾fdj.ksa¾lnk¾fuf'pr¾fu;eksa¾ds¾vuqlkj¾gksrh¾gSaA

¾¾ iw.kZ¾vkUrfjd¾ijkorZu¾&¾;fn¾fdlh¾inkFkZ¾esa¾izdk'k¾ds¾vkiru¾dks.k¾dk¾eku¾ØkfUrd¾
dks.k¾ls¾dqN¾vfèkd¾gks¾tk;¾rks¾izdk'k¾fojy¾ekè;e¾esa¾u¾tkdj¾lEiw.kZ¾izdk'k¾ijkofrZr¾
gksdj¾l?ku¾ekè;e¾esa¾pyk¾vkrk¾gSA¾izdk'k¾dh¾bl¾?kVuk¾dks¾iw.kZ¾vkarfjd¾ijkorZu¾dgk¾
tkrk¾gSA¾rjk'ks¾gq,¾ghjs¾esa¾ped¾rFkk¾ejhfpdk¾(jsfxLrku¾esa¾,d¾izdkf'kr¾Hkze)¾dh¾?kVuk¾
iw.kZ¾vkUrfjd¾ijkorZu¾ds¾dkj.k¾gh¾gksrk¾gSA

¾¾ tc¾izdk'k¾dh¾dksbZ¾ fdj.k¾ fdlh¾l?ku¾ekè;e¾esa¾ izos'k¾djrh¾gS¾rks¾viorZu¾ds¾dkj.k¾
viofrZr¾fdj.k¾vfHkyEc¾ls¾nwj¾gVrh¾tkrh¾gSA¾vkiru¾dks.k¾dk¾eku¾c<+kus¾ij¾fojy¾ekè;e¾
esa¾viofrZr¾fdj.k¾vfHkyEc¾ls¾nwj¾gVrh¾tkrh¾gSA¾tc¾,d¾fuf'pr¾vkiru¾dks.k¾ds¾fy,¾
viorZu¾dks.k¾dk¾eku¾90°¾gks¾tkrk¾gS]¾rks¾bls¾vkiru¾dks.k¾dk¾Økafrd¾dks.k¾dgrs¾gaSA

iw.kZ¾vkUrfjd¾ijkorZu¾ds¾mi;ksx
¾¾ ghjk¾iw.kZ¾vkrafjd¾ijkorZu¾ds¾dkj.k¾gh¾pedrk¾gSA
¾¾ xfeZ;ksa¾ds¾ekSle¾esa¾jsfxLrku¾esa¾ejhfpdk¾fn[krh¾gSA
¾¾ fpfdRlk]¾izdk'kh;¾flXuy¾ds¾lapj.k¾,oa¾fo|qr¾flXuy¾Hkstus¾esaA
¾¾ vkWIVhdy¾iQkbcy¾Hkh¾pw.kZ¾vkarfjd¾ijkorZu¾ds¾fl¼kUr¾ij¾dk;Z¾djrk¾gSA

izfrfcEc¾rFkk¾oLrq,a
¾¾ dksbZ¾pht¾tks¾izdk'k¾fdj.ksa¾iznku¾djrh¾gSa]¾vkWCtsDV¾(oLrq)¾dgykrh¾gSaA
¾¾ izfrfcac¾,d¾izdk'kh;¾Nk;k¾gksrh¾gSA¾tc¾fdlh¾oLrq¾ls¾vkus¾okyh¾izdk'k¾fdj.ksa¾niZ.k¾ls¾
ijkofrZr¾(vFkok¾ryksa¾ls¾viofrZr)¾¾gksrh¾gaS¾rks¾izfrfcac¾curk¾gaaSA

¾¾ izfrcac¾nks¾izdkj¾ds¾gksrs¾gSa¾&¾okLrfod¾izfrfcac¾vkSj¾vkHkklh¾izfrfcacA
¾ okLrfod¾izfrfcac¾&¾og¾izfrfcac¾ftls¾insZ¾ij¾izkIr¾tk¾ldrk¾gS]¾mls¾okLrfod¾izfrfcac¾

dgrs¾gaSA¾flusek¾insZ¾cus¾izfrfcac]¾okLrfod¾izfrfcac¾dk¾,d¾mnkgj.k¾gSA
¾ vkHkklh¾izfrfcac¾&¾og¾izfrfcac¾ftls¾insZ¾ij¾izkIr¾ugha¾fd;k¾tk¾ldrk¾gS]¾mls¾vkHkklh¾

izfrfcac¾dgrs¾gSa¾vkSj¾vkHkklh¾izfrfcac¾dks¾dsoy¾niZ.k¾ds¾voyksdu¾ls¾ns[kk¾tk¾ldrk¾gSA
¾¾ izdk'k¾dk¾viorZu¾&¾tc¾izdk'k¾dh¾fdj.k¾,d¾ekè;e¾ls¾nwljs¾ekè;e¾esa¾tkrh¾gSa¾rks¾;g¾
vius¾ekxZ¾ls¾fopyhr¾gks¾tkrh¾¾gSA¾izdk'k¾ds¾fdj.k¾dks¾vius¾ekxZ¾ls¾fopfyr¾gks¾tkuk¾
izdk'k¾dk¾viorZu¾dgykrk¾gSA¾izdk'k¾dk¾viorZu¾fliQZ¾ikjn'khZ¾inkFkks±¾ls¾gh¾gksrh¾gS_¾tSls¾
'kh'kk]¾ok;q]¾ty¾vkfnA

¾¾ izdk'k¾ds¾viorZu¾dk¾dkj.k¾&¾viorZu¾izdk'k¾ds¾,d¾ikjn'khZ¾ekè;e¾ls¾nwljs¾esa¾izos'k¾
djus¾ij¾izdk'k¾dh¾pky¾es¾ifjorZu¾ds¾dkj.k¾gksrk¾gSaA

¾¾ izdk'k¾viorZu¾ds¾fu;e¾&¾izdk'k¾viorZu¾ds¾fu;e¾nks¾gSaA
¾ 1-¾vkifrr¾fdj.k]¾viofrZr¾fdj.k¾rFkk¾vkiru¾fcUnq¾ij¾vfHkyac¾rhuksa¾,d¾gh¾ry¾gksrs¾gSaA
¾ 2-¾tc¾izdk'k¾dh¾fdj.k¾fdUgha¾nks¾ekè;eksa¾ds¾lhek¾ry¾ij¾frjNh¾vkifrr¾gksrh¾gS¾rks¾vkiru¾

dks.k¾(i)¾dh¾T;k¾(sine)¾rFkk¾viorZu¾dks.k¾dh¾T;k¾(sine)¾dk¾vuqikr¾,d¾fu;rkad¾gksrk¾
gSA
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¾¾ Lusy¾dk¾viorZu¾dh¾fu;e¾&¾tc¾izdk'k¾dh¾ fdj.k¾ fdUgha¾nks¾ekè;eksa¾ds¾lhek¾ry¾
ij¾frjNh¾vkifrr¾gksrhs¾gSa¾rks¾vkiru¾dks.k¾(i)¾dh¾T;k¾(sine)¾rFkk¾viorZu¾dks.k¾dh¾T;k¾
(sine)¾dj¾vuqikr¾,d¾fu;rkad¾gksrk¾gSA¾bl¾fu;e¾dks¾Lusy¾dk¾viorZu¾fu;e¾Hkh¾dgrs¾

gSaA¾
sin
sin
i
r
= fLFkjkadfLFkjkad

¾¾ viorZu¾ds¾le;¾izdk'k¾dk¾ekxZ¾&¾tc¾izdk'k¾dh¾fdj.k¾,d¾ekè;e¾(fojy)¾ls¾nwljs¾
ekè;e¾(l?ku)esa¾tkrh¾gSa¾rks¾;g¾vfHkyac¾dh¾vksj¾eqM+¾tkrh¾gSa¾tc¾;gh¾izdk'k¾dh¾fdj.k¾
l?ku¾ls¾fojy¾dh¾vksj¾tkrh¾gS¾rks¾vfHkyac¾ls¾nwj¾Hkkxrh¾gSaA

¾¾ l?ku¾ekè;e¾&¾og¾ekè;e¾ftldk¾viorZukad¾vfèkd¾gksrk¾gS¾og¾l?ku¾ekè;e¾dgykrk¾gSA¾
bl¾ekè;e¾ds¾d.k¾vfèkd¾?kus¾(dense)¾gksrs¾gaSA

¾¾ fojy¾ekè;e¾&¾og¾ekè;e¾ftldk¾viorZukad¾de¾gksrk¾gS¾og¾fojy¾ekè;e¾dgykrk¾gSA¾
bl¾ekè;e¾ds¾d.kksa¾dk¾?kuRo¾de¾gksrk¾gSA

izdk'k¾ds¾viorZu¾ds¾dkj.k¾?kVus¾okyh¾?kVuk,¡&
¾ (i)¾ nzo¾esa¾va'kr]¾Mwch¾gqbZ¾lhèkh¾NM+¾Vs<+h¾fn[kkbZ¾iM+rh¾gSA¾(ii)¾rkjs¾fVefVekrs¾gq,¾fn[kkbZ¾

iM+rs¾gSaA¾(iii)¾lw;ksZn;¾ds¾igys¾,oa¾lw;kZLr¾ds¾ckn¾Hkh¾lw;Z¾fn[kkbZ¾nsrk¾gSA¾(iv)¾ikuh¾ls¾Hkjs¾
fdlh¾crZu¾dh¾ryh¾esa¾iM+k¾gqvk¾flDdk¾Åij¾mBk¾gqvk¾fn[kkbZ¾iM+rk¾gSA¾(v)¾ty¾ds¾vUnj¾
iM+h¾gqbZ¾eNyh¾okLrfod¾xgjkbZ¾ls¾dqN¾Åij¾mBh¾gqbZ¾fn[kkbZZ¾iM+rh¾gSA

viorZukad
¾¾ tc¾izdk'k¾dh¾fdj.ksa¾,d¾ekè;e¾ls¾nwljs¾ekè;e¾esa¾tkrh¾gSa¾rks¾;g¾vius¾ekxZ¾ls¾fopyhr¾
gks¾tkrh¾gSaA¾;s¾fopyu¾ekè;e¾vkSj¾ml¾ekè;e¾esa¾izdk'k¾dh¾pky¾ij¾fuHkZj¾djrk¾gSA¾vr%¾
viorZukad¾ekè;eksa¾esa¾izdk'k¾dh¾pkyksa¾dk¾vuqikr¾gksrk¾gSA¾¶tc¾izdk'k¾dh¾fdj.k¾fdUgha¾
nks¾ekè;eksa¾ds¾lhek¾ry¾ij¾frjNh¾vkifrr¾gksrh¾gSa¾rks¾vkiru¾dks.k¾(i)¾dh¾T;k¾(sine) rFkk¾
voirZu¾dks.k¾T;k¾(sine)¾dk¾vuqikr¾,d¾fu;rkad¾(fLFkjkad)¾gksrk¾gSA¾blh¾fLFkjkad¾ds¾eku¾
dks¾igys¾ekè;e¾ds¾lkis{k¾nwljs¾ekè;e¾dk¾viorZukad¾(refractive index)¾dgrs¾gaSA

izdk'k¾dk¾izdh.kZu
¾¾ tc¾izdk'k¾fdlh¾,sls¾ekè;e¾esa¾xqtjrk¾gS¾ftlesa¾èkwy¾rFkk¾vU;¾inkFkks±¾dks¾vR;Ur¾lw{e¾
d.k¾gksrs¾gSa]¾rks¾buds¾}kjk¾izdk'k¾vU;¾lHkh¾fn'kkvksa¾esa¾izlkfjr¾gks¾tkrk¾gS]¾izdk'k¾dh¾bl¾
?kVuk¾dks¾izdh.kZu¾dgrs¾gaSA

¾¾ ftl¾jax¾ds¾izdk'k¾dj¾rjaxnSè;Z¾de¾gksrk¾gS]¾ml¾jax¾ds¾izdk'k¾dk¾izdh.kZu¾lokZfèkd¾rFkk¾
ftl¾jax¾ds¾izdk'k¾dh¾rjaxnSè;Z¾vfèkd¾gksrk¾gS¾mldk¾izdh.kZu¾de¾gksrk¾gSA

¾¾ izdk'k¾esa¾uhys¾vkSj¾cSaxuh¾jax¾ds¾izd'k¾dk¾izdh.kZu¾lcls¾de¾gksrk¾gSA¾blfy,¾lqcg¾vkSj¾
'kke¾dks¾fuEu¾izdk'k¾rjaxnSè;Z¾(uhys¾vkSj¾cSaxuh)¾ds¾izdk'k¾dk¾izdh.kZu¾gks¾tkus¾ds¾dkj.k¾
lw;Z¾yky¾fn[kkbZ¾nsrk¾gSA

¾¾ flXuy¾nsus¾ds¾fy,¾yky¾izdk'k¾(izdh.kZu¾de¾gksus¾ds¾dkj.k)¾dk¾iz;ksx¾fd;k¾tkrk¾gSA
¾¾ ok;qe.My¾ds¾xSlksa¾vkSj¾èkwy¾ds¾d.kksa¾ds¾}kjk¾uhys¾izdk'k¾dk¾izdh.kZu¾gks¾tkus¾ds¾dkj.k¾
vkdk'k¾uhyk¾fn[kkbZ¾nsrk¾gS]¾tcfd¾pUnzek¾ij¾[kM+s¾;k=kh¾dks¾(pUnzek¾ij¾ok;qe.My¾u¾gksus¾
ds¾dkj.k)¾vkdk'k¾dkyk¾fn[kkbZ¾nsrk¾gSA¾leqnz¾dk¾ty¾Hkh¾izdk'k¾ds¾izdh.kZu¾ds¾dkj.k¾gh¾
uhyk¾fn[kkbZ¾nsrk¾gSA
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izdk'k¾dk¾foorZu
¾¾ izdk'k¾dks¾fdlh¾vojksèkd¾ds¾fdukjs¾ij¾FkksM+k¾eqM+dj¾mldh¾Nk;k¾esa¾izos'k¾djus¾dh¾?kVuk¾
dks¾foorZu¾dgrs¾gSaA¾izdk'k¾dh¾vis{kk¾èofu¾esa¾foorZu¾vfèkd¾gksrk¾gSA

bUnzèkuq"k
¾¾ banzèkuq"k¾ijkorZu]¾iw.kZ¾vkarfjd¾ijkorZu¾rFkk¾viorZu¾}kjk¾o.kZ¾fo{ksi.k¾ds¾la;qDr¾izHkko¾ls¾
curk¾gSA¾baUnzèkuq"k¾eq[;r%¾2¾izdk'k¾ds¾gksrs¾gSa¾&

¾ 1.¾ izkFkfed¾(Primary)
¾ 2-¾ f}rh;d¾(Secondary)
¾ 1-¾ izkFkfed¾bUnzèkuq"k¾(Primary)¾&¾tc¾cw¡nksa¾ij¾vkifrr¾gksus¾okyh¾lw;Z¾fdj.kksa¾dk¾nks¾

ckj¾viorZu¾o¾,d¾ckj¾ijkorZu¾gksrk¾gS¾rks¾izkFkfed¾bUnzèkuq"k¾curk¾gSA¾izkFkfed¾bUnzèkuq"k¾
esa¾yky¾jax¾ckgj¾dh¾vksj¾rFkk¾cSaxuh¾jax¾vanj¾dh¾vksj¾gksrk¾gSA¾blesa¾cSaxuh¾fdj.k¾vka[k¾ij¾
40°8' rFkk¾yky¾fdj.k¾vk¡[k¾ij¾42°8'¾dk¾dks.k¾cukrh¾gSA

¾ 2-¾ f}rh;d¾bUnzèkuq"k¾(Secondary)¾&¾tc¾cw¡nksa¾ij¾vkifrr¾fdj.kksa¾dk¾nks¾voirZu¾,oa¾
nks¾ckj¾ijkorZu¾gks¾rks¾f}rh;d¾bUnzèkuq"k¾cukrk¾gSA¾bleas¾cSaxuh¾fdj.k¾vka[kksa¾ij¾54°52'¾rFkk¾
yky¾fdj.k¾vka[kksa¾ij¾50°8'¾dk¾dks.k¾cukrh¾gSA

¾¾ iw.kZ¾vkrafjd¾ijkorZu¾&¾iw.kZ¾vkarfjd¾ijkorZu¾,d¾izdk'kh;¾¾ifj?kVuk¾gS¾ftlesa¾izdk'k¾
dh¾fdj.k¾fdlh¾ekè;e¾ds¾ry¾ls¾,sls¾dks.k¾ls¾vkifrr¾gksrh¾gS¾fd¾viorZu¾ds¾ckn¾mldk¾
ijkorZu¾mlh¾ekè;e¾esa¾gks¾tkrk¾gS¾ftl¾ekè;e¾ls¾og¾vkbZ¾gksrh¾gSA¾bls¾gh¾iw.kZ¾vkrafjd¾
ijkorZu¾dgrs¾gSA¾fdlh¾ekè;e¾esa¾iw.kZ¾vkarfjd¾ijkorZu¾gksus¾fd¾'krZ¾%

¾ 1-¾i¾zdk'k¾ fd¾ fdj.k¾ vfèkd¾ viorZukad¾ ls¾ de¾ viorZukad¾ ds¾ ekè;e¾ dh¾
vkSj¾ izos'k¾ djs¾ vFkkZr~¾ l?ku¾ ekè;e¾ ls¾ fojy¾ ekè;e¾ dh¾ vksj¾ izos'k¾ djsA

¾ 2-¾vkiru¾dks.k¾dk¾eku¾Økafrd¾dks.k¾ls¾vfèkd¾gksA
¾¾ fizTe¾dks.k¾&¾blds¾nks¾ik'oZ¾iQydksa¾ds¾chp¾ds¾dks.k¾dk¾fizTe¾dks.k¾dgrs¾gaSA
¾¾ fizTe¾&¾;g¾,d¾frdksuk¾dk¡p¾dk¾LySc¾gksrk¾gS¾ ftlds¾nks¾ f=kHkqtkdkj¾vkèkkj¾rFkk¾rhu¾
vk;rkdkj¾ik'oZ¾i`"B¾gksrs¾gSaA¾;s¾i`"V¾,d&nwljs¾ij¾>qds¾gksrs¾gSaA

¾¾ LisDVªe¾&¾tc¾lw;Z¾dk¾'osr¾izdk'k¾fdlh¾fizTe¾ls¾gksdj¾xqtjrk¾gS¾rks¾fofHkUu¾o.kZØeksa¾esa¾
foHkkftr¾gks¾tkrk¾gSA¾izdk'k¾ds¾vo;oh¾o.kks±¾ds¾bl¾cSaM¾dk¾LisDVªe¾dgrs¾gSaA¾bl¾o.kZØe¾
dks¾VIBGYOR¾ls¾n'kkZ;k¾tkrk¾gS¾rkfd¾budk¾Øe¾;kn¾j[kus¾esa¾lgk;d¾gksA¾cSxuh¾(violet)]¾
tequh¾ (Indigo)]¾uhyk¾ (blue)]¾gjk¾ (green)]¾ihyk¾ (yellow)]¾ukjaxh¾ (orange)¾rFkk¾yky¾
(red)A

¾¾ fo{ksi.k¾&¾izdk'k¾ds¾vo;oh¾o.kkZs¾esa¾foHkktu¾dks¾fo{ksi.k¾dgrs¾gSaA¾'osr¾izdk'k%¾dksbZ¾Hkh¾
izdk'k¾tks¾lw;Z¾ds¾izdk'k¾ds¾ln`'k¾LisDVªe¾cukrk¾gSa]¾izk;%¾'osr¾izdk'k¾dgykrk¾gSA

izdk'k¾rjaxksa¾dk¾O;frdj.k
¾¾ tc¾lkeku¾vko`fRr¾o¾leku¾vk;ke¾dh¾nks¾izdk'k¾rjaxsa¾tks¾ewyr%¾,d¾gh¾izdk'k¾lzksr¾ls¾,d¾
gh¾fn'kk¾esa¾lapkfjr¾gksrh¾gSa¾rks¾ekè;e¾ds¾dqN¾fcanqvksa¾ij¾izdk'k¾dh¾rhozrk¾vfèkdre¾o¾dqN¾
fcanqvksa¾ij¾rhozrk¾U;wure¾;k¾'kwU;¾ikbZ¾tkrh¾gSA¾bl¾?kVuk¾dks¾gh¾izdk'k¾rajxksa¾dk¾O;frdj.k¾
dgrs¾gSaA¾blh¾dkj.k¾rsy¾dh¾irsZ¾o¾lkcqu¾ds¾cqycqys¾jaxhu¾fn[kkbZ¾nsrs¾gSA
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izdk'k¾rjaxksa¾dk¾èkqzohdj.k
¾¾ tc¾nks¾dkjsa¾nwljs¾dh¾vksj¾vkrh¾gSa¾rks¾muds¾izdk'k¾ds¾pdkpkSaèk¾ls¾nq?kZVuk¾gks¾ldrh¾gSA¾bls¾
jksdus¾ds¾fy,¾dkjksa¾esa¾iksysjkbM+ksa¾dk¾mi;ksx¾fd;k¾tkrk¾gSA¾flusek?kj¾esa¾iksysjkbM¾ds¾p'es¾
igudj¾rhu¾foekvksa¾okys¾fp=kksa¾dks¾ns[kk¾tkrk¾gSA

¾¾ niZ.k¾&¾,d¾fpduh¾mPp¾ikWfy'k;qDr¾ijkorZd¾lrg¾niZ.k¾dgykrh¾gSA¾niZ.k¾nks¾izdkj¾ds¾
gksrs¾gSa&¾(i)¾lery¾niZ.k¾(ii)¾oØh;¾niZ.k¾oØh;¾niZ.k¾oxhZÑr¾fd;s¾tkrs¾gSa]¾tSls¾xksyh;¾
niZ.k¾;k¾ijoyf;d¾niZ.k¾tks¾niZ.k¾dh¾oØrk¾ij¾fuHkZj¾djrs¾gSaA

¾¾ vory¾niZ.k¾&¾,d¾xksyh;¾niZ.k¾ftldh¾vkUrfjd¾[kks[kyh¾ijkorZd¾lrg¾gSa]¾vory¾niZ.k¾
dgykrk¾gSA¾,d¾vory¾niZ.k¾,d¾oLrq¾dk¾okLrfod¾,oa¾mYVk¾izfrfcEc¾cukrk¾gS]¾;fn¾
oLrq¾F¾ds¾ckgj¾fdlh¾LFkku¾ij¾j[kh¾tk;sA¾;gh¾oLrq¾tc¾F¾o¾P¾ds¾eè;¾j[kh¾tkrh¾gS¾rks¾
izfrfcEc¾lhèkk¾rFkk¾vkHkklh¾curk¾gSA

¾¾ mRry¾niZ.k¾&¾,d¾xksyh;¾niZ.k¾ftldh¾lrg¾dh¾ckgjh¾mHkkj¾(bluging)¾ijkorZd¾lrg¾gSa¾
mRry¾niZ.k¾dgykrk¾gSA¾mRry¾niZ.k¾n~okjk¾cuk¾gqvk¾izfrfcac¾lnSo¾lhèkk¾vkHkklh¾,oa¾oLrq¾
ls¾NksVk¾gksrk¾gS]¾pkgs¾oLrq¾dh¾fLFkfr¾dqN¾Hkh¾gksA¾,d¾mRry¾niZ.k¾vkWVkseksckby¾esa¾lkbM¾
niZ.k¾(pkyd¾ds¾niZ.k)¾ds¾:i¾esa¾mi;ksx¾esa¾fy;k¾tkrk¾gSA¾niZ.k¾dk¾n~okjd%¾,d¾xksyh;¾
niZ.k¾ftlls¾ijkorZu¾gksrk¾gS¾dh¾izHkkoh¾pksM+kbZ¾bldk¾n~okjk¾dgykrh¾gSA¾¾

¾¾ èkzqo¾&¾oØh;¾niZ.k¾dk¾dsUnz¾bldk¾èkqzo¾dgykrk¾¾gSA
¾¾ oØrk¾dsUnz¾&¾[kks[kyk¾xksyk¾ftldk¾xksyh;¾niZ.k¾,d¾Hkkx¾gS]¾dk¾dsUnz]¾oØrk¾dsUnz¾dgykrk¾
gSA¾vory¾niZ.k¾dk¾oØrk¾dsUnz¾blds¾lkeus¾gksrk¾gS]¾tcfd¾mRry¾niZ.k¾dk¾ihNsA

¾¾ oØrk¾f=kT;k¾&¾[kks[kys¾xksys¾ftldk¾niZ.k¾,d¾Hkkx¾gS]¾dh¾f=kT;k]¾oØrk¾f=kT;k¾dgykrh¾gSA
¾¾ eq[;¾v{k¾&¾xksyh;¾niZ.k¾ds¾èkqzo¾rFkk¾oØrk¾dsUnz¾ls¾xqtjus¾okyh¾ljy¾js[kk¾rFkk¾bldk¾
eq[;¾v{k¾dgykrh¾gSA

¾¾ iQksdl¾&¾,d¾niZ.k¾ds¾eq[;¾v{k¾ij¾fLFkr¾,d¾fcUnq¾ftl¾ij¾vuUr¾ls¾vkrh¾gqbZ¾fdj.ksa¾
feyrh¾gSa¾;k¾feyrh¾gqbZ¾izrhr¾gksrh¾gSa]¾bldk¾iQksdl¾dgykrh¾gSA¾bls¾F¾n~okjk¾O;Dr¾djrs¾gaSA

¾¾ iQksdl¾nwjh¾&¾,d¾xksyh;¾niZ.k¾ds¾èkqzo¾rFkk¾iQksdl¾ds¾eè;¾nwjh¾,d¾xksyh;¾niZ.k¾dh¾
iQksdl¾nwjh¾dgykrh¾gSA

¾¾ okLrfod¾izfrfcac¾&¾og¾izfrfcac¾tks¾insZ¾ij¾izkIr¾gks¾ldrk¾gS]¾,d¾okLrfod¾izfrfcac¾
dgykrk¾gSA¾okLrfod¾izfrfcac¾dsoy¾rc¾curk¾gS¾tc¾ijkofrZr¾;k¾viofrZr¾fdj.ksa¾okLro¾
esa¾,d¾fcUnq¾ij¾feyrh¾gSaA

¾¾ vkHkklh¾izfrfcac¾&¾og¾izfrfcac¾tks¾niZ.k¾esa¾ns[kk¾tk¾ldrk¾gS]¾fdUrq¾insZ¾¾ij¾izkIr¾ugha¾
gks¾ldrk¾gS]¾vkHkklh¾izfrfcac¾dgykrk¾gSA¾,d¾vkHkklh¾izfrfcac¾dsoy¾rc¾gh¾curk¾gS¾tc¾
ijkofrZr¾;k¾viofrZr¾fdj.ksa¾,d¾fcUnq¾ls¾vkrh¾gqbZ¾izrhr¾gksrh¾gSA

lery¾niZ.k
¾¾ lery¾niZ.k¾esa¾cuk¾izfrfcac]¾niZ.k¾ds¾ihNs¾mlh¾nwjh¾ij¾gksrk¾gS]¾ftl¾nwjh¾ij¾oLrq¾niZ.k¾ds¾
lkeus¾gksrh¾gSA¾?kjkas¾esa¾iz;ksx¾gksus¾okyk¾niZ.k¾lery¾niZ.k¾gksrk¾gSA¾lery¾niZ.k¾ls¾cuk¾oLrq¾
dk¾izfrfcac]¾oLrq¾ds¾cjkcj]¾mruh¾gh¾nwjh¾ij¾rFkk¾vkHkklh¾gksrk¾gSA

¾¾ lery¾niZ.k¾ls¾fdlh¾O;fDr¾dks¾viuk¾iwjk¾izfrfcac¾ns[kus¾ds¾fy,¾O;fDr¾dks¾viuh¾yEckbZ¾
dk¾de&ls&de¾vkèkh¾yEckbZ¾ds¾niZ.k¾dk¾mi;ksx¾djuk¾gksrk¾gSA¾

¾¾ fdlh¾dks.k¾ij¾j[ks¾nks¾lery¾niZ.k¾ds¾chp¾j[kh¾fdlh¾oLrq¾ds¾izfrfcacksa¾dh¾la[;k¾nksuksa¾
niZ.kksa¾ds¾chp¾cuus¾okys¾dks.k¾ij¾fuHkZj¾djrk¾gSA
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lery¾niZ.k¾}kjk¾cus¾izfrfcac¾dh¾fo'ks"krk,a
¾¾ lery¾niZ.k¾esa¾cuk¾izfrfcac¾vkHkklh¾gksrk¾gSA¾mls¾insZ¾ij¾ugha¾izkIr¾fd;k¾tk¾ldrk¾gSA
¾¾ lery¾niZ.k¾esa¾fcuk¾izfrfcac¾lhèkk¾gksrk¾gS¾oLrq¾ds¾leku¾gh¾mldh¾Hkh¾ogh¾lkbM¾Åij¾
dh¾vksj¾jgrh¾gSA

¾¾ lery¾niZ.k¾esa¾izfrfcac¾Hkh¾oLrq¾ds¾gh¾vkdkj¾dk¾gksrk¾gSA
¾¾ lery¾niZ.k¾}kjk¾cuk¾izfrfcac¾niZ.k¾ds¾ihNs¾mruh¾gh¾nwjh¾ij¾gksrk¾gS]¾ftruh¾nwjh¾ij¾oLrq¾
niZ.k¾ds¾lkeus¾gksrh¾gSA

¾¾ lery¾niZ.k¾eas¾cuk¾izfrfcac¾ik'oZ¾:i¾izfryksfer¾(;k¾ik'oZ¾jhfr¾esa¾izfrofrZr)¾gksrk¾gSA
lery¾niZ.kksa¾ds¾mi;ksx
¾ (i)¾ lery¾niZ.kksa¾dks¾vius¾vki¾dks¾ns[kus¾ds¾fy,¾iz;ksx¾fd;k¾tkrk¾gSA
¾ (ii)¾ lery¾niZ.kksa¾dks¾dqN¾O;Lr¾ekxks±¾ds¾vUèks¾eksM+ksa¾ij¾yxk;k¾tkrk¾gS¾rkfd¾pkydksa¾dks¾

nwljh¾vksj¾ls¾vk¾jgh¾xkfM+;ka¾fn[kkbZ¾ns¾lds¾vkSj¾nq?kZVuk,a¾gksus¾ls¾cp¾ldssA
¾ (iii)¾ lery¾niZ.kksa¾dks¾ifjnf'kZ;ksa¾(Periscopes)¾ds¾cukus¾esa¾iz;ksx¾fd;k¾tkrk¾gSA

¾¾ fdlh¾O;fDr¾dks¾lery¾niZ.k¾esa¾viuk¾iw.kZ¾izfrfcac¾ns[kus¾ds¾fy,¾viuh¾yEckbZ¾ds¾vkèks¾
Hkkx¾ds¾cjkcj¾niZ.k¾dh¾vko';drk¾gksxhA

¾¾ ;fn¾dksbZ¾O;fDr¾lery¾niZ.k¾ds¾yEcor~¾fdlh¾pky¾ls¾niZ.k¾ds¾lehi¾vkrk¾gS¾;k¾nwj¾tkrk¾
gS¾rks¾mls¾viuk¾izfrfcac¾nqxquh¾pky¾ls¾ikl¾vkrk¾;k¾nwj¾tkrk¾izrhr¾gksxkA

¾¾ ;fn¾vkifrr¾fdj.k¾dks¾fu;e¾j[krs¾gq,¾niZ.k¾dks q°¾dks.k¾ls¾?kqek¾fn;k¾tk;¾rks]¾ijkofrZr¾
fdj.k¾2q°¾dks.k¾ls¾?kwe¾tk,xhA

¾¾ nks¾lery¾niZ.k¾ds¾chp¾j[ksa¾oLrqvksa¾ds¾izfrfcacksa¾dh¾

¾
la[;k¾¾

360

niZ.kksa¾ds¾chp¾dks.k
¾¾&1

¾ ;k¾ n = −
360 1
θ

¾ tgk¡¾n¾izfrfcacksa¾dh¾la[;k¾gS¾,oa¾q nksuksa¾ds¾chp¾dk¾cuk¾dks.k¾gSA
¾¾ ;fn¾nks¾lery¾dks.k¾nwljs¾ds¾lekukUrj¾j[ks¾tk,a¾rks¾izfrfcEcksa¾dh¾la[;k¾vuar¾gksxhA

xksyh;¾niZ.k¾ls¾ijkorZu¾(Reflection from Spherical mirror)
¾¾ xksyh;¾niZ.k¾nks¾izdkj¾ds¾gksrs¾gSa¾&¾¾

¾ (i)¾vory¾niZ.k¾(ii)¾mÙky¾niZ.k

vory¾niZ.k¾esa¾cus¾izfrfcac¾dh¾fLFkfr¾,oa¾izÑfr
Ø- oLrq¾dh¾fLFkfr izfrfcac¾dh¾

fLFkfr
oLrq¾ dh¾ rqyuk¾
esa¾ izfrfcEc¾ dk¾

vkdkj

izfrfcEc¾ dh¾
izÑfr

1- vuUr¾ij iQksdl¾ij cgqr¾ NksVk¾ (fcUnq¾
ek=k)

mYVk¾o¾okLrfod

2- oØrk¾dsUnz¾,oa¾vuUr¾ds¾
chp

iQksdl¾,oa¾oØrk¾
dsUnz¾ds¾chp

NksVk mYVk¾o¾okLrfod

3- oØrk¾dsUnz¾ij oØrk¾dsUnz¾ij leku¾vkdkj¾dk mYVk¾o¾okLrfod
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4- iQksdl¾rFkk¾oØrk¾
dsUnz¾ds¾chp

oØrk¾ dsUnz¾ ,oa¾
vuUr¾ds¾chp

cM+k mYVk¾o¾okLrfod

5- iQksdl¾ij vuUr¾ij cgqr¾cM+k mYVk¾o¾okLrfod
6- iQksdl¾rFkk¾ èkqzo¾ds¾chp¾

niZ.k¾ds¾ihNs
niZ.k¾ds¾ihNs cM+k lhèkk¾o¾vkHkklh

vory¾niZ.k¾dk¾mi;ksx
¾ (i)¾cM+h¾iQksdl¾nwjh¾okyk¾vory¾niZ.k¾nk<+h¾cukus¾esa¾dke¾vkrk¾gSA
¾ (ii)¾vk¡[k]¾dku¾,oa¾ukd¾ds¾MkWDVj¾ds¾}kjk¾mi;ksx¾esa¾yk;k¾tkus¾okyk¾niZ.k
¾ (iii)¾xkM+h¾ds¾gsM¾ykbV¾,oa¾lpZykbV¾esa
¾ (iv)¾lksyj¾dwdj¾esa
mÙky¾niZ.k¾dk¾mi;ksx
¾ (i)¾bldk¾mi;ksx¾xkM+h¾esa¾pkyd¾dh¾lhV¾ds¾¾ikl¾ihNs¾ds¾n`';¾dks¾ns[kus¾fd;k¾tkrk¾gSA¾

(side mirror¾ds¾:i¾esa)
¾ (ii)¾lksfM;e¾ijkorZd¾ySEi¾esa
¾¾ ysUl¾(Lense)¾µ¾ysUl¾nks¾izdkj¾xksykdkj¾lrg¾vFkok¾ikjn'kZd¾,oa¾viorZd¾ekè;e¾gS]¾tks¾
lkekU;r%¾lhls¾ls¾fufeZr¾gksrk¾gSA¾ysUl¾eq[;r%¾nks¾izdkj¾ds¾gksrs¾gSa¾&

¾ (i)¾ mÙky¾ysUl¾(Convex Lens)
¾ (ii)¾ vory¾ysUl¾(Concave Lens)
¾¾ mÙky¾ysUl¾(Convex Lens)¾µ¾¾eè;¾Hkkx¾esa¾eksVk¾rFkk¾fdukjksa¾ij¾iryk¾gksrk¾gSa¾tcfd¾
vory¾ysUl¾chp¾esa¾iryk¾,oa¾fdukjksa¾ij¾eksVk¾gksrk¾gSA¾mÙkj¾ysUl¾rhu¾izdkj¾ds¾gksrs¾gaS&¾
mHk;ksÙky¾ysUl]¾lery¾vory¾ysUl¾,oa¾mÙkyksÙky¾ysUlA

¾¾ vory¾ysUl¾(Concave Lens)¾µ¾,slk¾ysUl¾gksrk¾gS¾tks¾vuUr¾ls¾vkus¾okyh¾fdj.kksa¾dks¾

fldksM+rk¾gS]¾blhfy,¾bls¾vfHklkjh¾ysUl¾Hkh¾dgrs¾gSa¾tcfd¾vory¾ysUl¾vuUr¾esa¾vkus¾

okyh¾fdj.kksa¾dks¾iQSykrh¾gSA¾blhfy,¾bls¾vilkjh¾ysUl¾(Diverging Lens)¾Hkh¾dgrs¾gSaA

¾¾ fdlh¾Hkh¾ysUl¾dh¾{kerk¾Mk;ksIVj¾(Diopter) ls¾ekik¾tkrk¾gSA

¾

�ysUl dh {kerk
iQksdl dh nwjh (ehVj esa)

1

¾¾ ;fn¾fdlh¾ysUl¾dks¾,sls¾ekè;e¾esa¾Mqck¾fn;k¾tk;s¾ftldk¾viorZukad¾ysUl¾ds¾inkFkZ¾ds¾

viorZukad¾ls¾vfèkd¾gks¾rks¾ysal¾dh¾iQksdl¾nwjh¾rFkk¾viorZukad¾cny¾tkrh¾gS¾vFkkZr~¾¾mÙky¾

ysUl]¾vory¾ysUl¾esa¾rFkk¾vory¾ysUl¾mÙky¾ysUl¾esa¾cny¾tkrk¾gSA¾blfy,¾ty¾esa¾ok;q¾

dk¾cqycqyk¾mÙke¾ysUl¾dh¾rjg¾dk¾gksrs¾gq,¾Hkh¾vory¾ysUl¾dh¾rjg¾dk;Z¾djus¾yxrk¾gSA

¾¾ mÙky¾ysal¾dh¾{kerk¾èkukRed¾rFkk¾vory¾ysal¾dh¾{kerk¾½.kkRed¾gksrh¾gSA

¾¾ ;fn¾nks¾yslksa¾dks¾ijLij¾lVkdj¾j[k¾ns]¾rks¾mudh¾{kerk,¡¾tqM+¾tkrh¾gS¾rFkk¾la;qDr¾ysal¾dh¾

{kerk¾nksuksa¾ysalksa¾dh¾{kerkvksa¾ds¾tksM+¾ds¾cjkcj¾gksrk¾gSA

¾¾ èkwi¾ds¾p'esa¾dh¾ikoj¾0¾Mk;ksIVj¾gksrh¾gSA
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¾ mÙky¾ysal¾}kjk¾oLrq¾dh¾fofHkUu¾fLFkfr;ksa¾ds¾cus¾izfrfcEc

¾

Ø-e- oLrq¾dh¾fLFkfr izfrfcEc¾dh¾fLFkfr izfrfcac¾dh¾izÑfr¾,oa¾
oLrq¾dh¾rqyuk¾esa¾vkdkj

1- vuUr¾ij F2¾ij okLrfod]¾ cgqr¾ NksVk¾ ,oa¾
mYVk

2- C1¾esa¾ijs F2¾,oa¾C2¾ds¾chp okLrfod]¾NksVk¾rFkk¾mYVk

3- C1¾ij C2¾ij okLrfod]¾cjkcj]¾mYVk

4- C1¾,oa¾F1¾ds¾chp C2¾ls¾ijs okLrfod]¾cM+k]¾mYVk

5- F1¾ij vuUr¾ij okLrfod]¾cgqr¾cM+k]¾mYVk

6- O¾,oa¾F1¾ds¾chp ysUl¾dh¾mlh¾vksj¾ ftl¾vksj¾
oLrq¾gSA

vkHkklh]¾lhèkk¾rFkk¾vkofèkZr

¾¾ xSfyfy;ksa¾dh¾nwjn'khZ¾esa¾vory¾ysal¾dk¾iz;ksx¾fd;k¾tkrk¾gSA
¾¾ oLrqvksa¾ds¾jax¾(Color of Objects)¾µ¾tc¾izdk'k¾fdj.ksa¾oLrqvksa¾ij¾vkifrr¾gksrh¾gSa¾rks¾os¾
muls¾ijkofrZr¾gksdj¾gekjh¾vka[kksa¾ij¾iM+rh¾gSa¾vkSj¾oLrq,a¾gesa¾fn[kk;h¾nsus¾yxrh¾gaSA¾oLrq,a¾
izdk'k¾dk¾dqN¾Hkkx¾ijkofrZr¾djrh¾gSa¾rFkk¾dqN¾Hkkx¾vo'kksf"kr¾Hkh¾djrh¾gSaA¾izdk'k¾dk¾
ijkofrZr¾Hkkx¾gh¾oLrqvksa¾dk¾jax¾fuèkkZfjr¾djrk¾gSA

¾

ihyh eStsaVk

liQsn

gjk ihdkWd uhyk uhyk

¾¾ izkFkfed¾jax¾µ¾yky]¾gjk¾,oa¾uhykA
¾¾ f}rh;d¾jax¾µ¾;g¾nks¾izkFkfed¾jaxksa¾ds¾feykus¾ls¾curk¾gSA¾tSls¾&¾yky¾$¾uhyk¾=¾eStsUVk]¾
gjk¾$¾uhyk¾=¾ihdkWd&Cyw¾yky¾$¾gjk¾=¾ihykA

¾¾ iqjd¾jax¾µ¾tks¾nks¾jax¾ijLij¾feyus¾ls¾liQsn¾izdk'k¾mRiUu¾djrs¾gSa]¾mUgsa¾iwjd¾jax¾dgrs¾
gSaA¾tSls¾&

¾ yky¾$¾ihdkWd¾Cyw¾¾¾liQsn
¾ uhyk¾$¾ihyk¾¾¾liQsn
¾ gjk¾$¾etsaVk¾¾¾liQsn
¾ yky¾$¾gjk¾$¾uhyk¾¾¾liQsn
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¾¾ jaxhu¾Vsyhfotu¾esa¾izkFkfed¾jaxksa¾&¾yky]¾gjs¾,oa¾uhys¾jaxksa¾dk¾iz;ksx¾fd;k¾tkrk¾gSA

¾¾ ok;qeaMy¾esa¾izdk'k¾ds¾izfr¾lokZfèkd¾laosnu¾'khy¾gksrh¾gSA

¾¾ ukjaxh¾izdk'k¾dh¾rjax¾nS?;Z¾izdk'k¾la'ys"k.k¾esa¾lokZfèkd¾izHkko'kkyh¾gksrh¾gSA

¾¾ èkwi¾ds¾p'es¾ds¾fy,¾fiQyaV¾dk¡p¾dk¾iz;ksx¾fd;k¾tkrk¾gSA

¾¾ fofHkUu¾ oLrqvksa¾ ij¾ fofHkUu¾ jaxksa¾ dh¾ fdj.ks¾ Mkyus¾ ij¾ os¾ fdl¾ rjg¾dh¾ fn[krh¾ gSa]¾ bls¾
fuEufyf[kr¾rkfydk¾esa¾ns[kk¾tk¾ldrk¾gS¾&

oLrq¾ds¾uke liQsn¾
fdj.kksa¾esa

yky¾¾
fdj.kksa¾esa

gjh¾¾
fdj.kksa¾esa

ihyh¾
fdj.kksa¾esa

uhyh¾¾
fdj.kksa¾esa

liQsn¾dkxt liQsn yky gjk ihyk uhyk

yky¾dkxt yky yky dkyk dkyk dkyk

gjk¾dkxt gjk dkyk gjk dkyk dkyk

ihyk¾dkxt ihyk dkyk dkyk ihyk dkyk

uhyk¾dkxt uhyk dkyk dkyk dkyk uhyk

ekuo¾us=k
¾¾ vk¡[k¾'kjhj¾dk¾,d¾egRoiw.kZ¾vax¾gksrk¾gS¾ftldh¾lgk;rk¾ls¾fdlh¾oLrq¾dks¾ns[kk¾tkrk¾gSA
¾¾ ekou¾us=k¾ckgj¾ls¾,d¾dBksj¾o¾vikjn'khZ¾'osr¾f>Yyh¾ls¾<dh¾jgrh¾gS]¾ftls¾dkWfuZ;k¾
dgrs¾gSA

¾¾ us=knku¾ds¾le;¾euq";¾dkWfuZ;k¾dk¾nku¾djrk¾gSaA
¾¾ dkWfuZ;k¾ds¾ihNs¾,d¾jaxhu¾vikjn'khZ¾f>Yyh¾dk¾inkZ¾gksrk¾gS¾ftls¾vkbfjl¾dgrs¾gSA
¾¾ vkbfjl¾dk¾dke¾izdk'k¾dh¾ek=kk¾dks¾fu;af=kr¾djuk¾gksrk¾gS¾ftlds¾dkj.k¾;g¾vfèkd¾izdk'k¾
esa¾fldqM+dj¾¾NksVk¾gks¾tkrk¾gS¾rFkk¾vaèksjk¾;k¾de¾izdk'k¾esa¾Lor%¾iQSy¾tkrk¾gSA

¾¾ dkWfuZ;k¾vkSj¾vk¡[k¾ds¾ysal¾ds¾chp¾esa¾,d¾uedhu¾ikjn'khZ¾nzo¾Hkjk¾jgrk¾gS]¾ftls¾us=kksn¾;k¾
tyh;¾nzo¾dgk¾tkrk¾gSA¾bldk¾viorZukad¾1-336¾gksrk¾gSA

¾¾ jDr¾iVy¾(Choraid)¾ds¾uhps¾vk¡[k¾ds¾lcls¾Hkhrj¾,d¾ikjn'khZ¾f>Yyh¾gksrh¾gS¾ftls¾n`f"V¾
iVy¾;k¾¾jsfVuk¾dgrs¾gSaA

¾¾ jsfVuk¾ij¾oLrq¾dk¾izfrfcac¾mYVk¾,oa¾okLrfod¾curk¾gSA
¾¾ ekuo¾us=k¾dh¾Li"V¾n`f"V¾dh¾U;wure¾nwjh¾25¾lseh-¾gksrh¾gSA
¾¾ fdlh¾oLrq¾dks¾Li"V¾ns[kus¾ds¾fy,¾izdk'k¾fdj.kksa¾dks¾jsfVuk¾ij¾dsfUnzr¾gksuk¾vko';d¾gksrk¾
gSA¾;fn¾oLrq¾jsfVuk¾ds¾vkxs¾;k¾ihNs¾dsfUnzr¾gksxh¾rks¾og¾oLrq¾gesa¾fn[kkbZ¾ugha¾nsxhA

n`f"Vnks"k¾ds¾izdkj
¾¾ fudV¾n`f"V¾nks"k¾(Myopia)¾µ¾¾bl¾izdkj¾ds¾n`f"V¾nks"k¾okys¾O;fDr¾dks¾fudV¾dh¾oLrq,a¾
rks¾Li"V¾fn[kkbZ¾nsrh¾gSa]¾ijarq¾nwj¾oLrq,¡¾Li"V¾ugha¾fn[krh¾gSA

¾¾ bl¾n`f"V¾nks"k¾dk¾dkj.k¾oLrq¾dk¾izfrfcEc¾jsfVuk¾ds¾ihNs¾cuuk¾gSA¾blds¾fuokj.k¾ds¾fy,¾
vory¾ysal¾dk¾mi;ksx¾fd;k¾tkrk¾gSA

¾¾ nwj¾n`f"V¾nks"k¾(Hypermetropia)¾&¾bl¾n`f"V¾nks"k¾okys¾O;fDr¾dks¾nwj¾dh¾¾oLrq,¡¾rks¾Li"V¾
fn[kkbZ¾nsrh¾gSa]¾ijUrq¾fudV¾dh¾oLrq,¡¾Li"V¾ugha¾fn[kkbZ¾nsrhaA¾bl¾nks"k¾dk¾dkj.k¾oLrq¾dk¾
izfrfcEc¾jsfVuk¾ds¾ihNs¾cuuk¾gSA¾nwj¾n`f"Vdks"k¾ds¾fuokj.k¾ds¾fy,¾¾mÙky¾ysal¾dk¾mi;ksx¾
fd;k¾tkrk¾gSA
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¾¾ tjk¾n`f"Vdks.k¾(Presbopia)¾µ¾o`¼koLFkk¾ds¾dkj.k¾dqN¾O;fDr;ksa¾esa¾fudV¾rFkk¾nwj¾nksuksa¾

gh¾n`f"Vnks"k¾,d¾lkFk¾gksrs¾gSaA¾,sls¾ O;fDr¾ f}iQksdlh¾ysUl¾(mHk;kry¾ysUl)¾dk¾mi;ksx¾

djrs¾gSa¾ftldk¾,d¾Hkkx¾vory¾ysal¾dh¾rjg¾dk;Z¾djrk¾gS¾rFkk¾nwljk¾mÙky¾ysal¾dh¾rjg¾

dk;Z¾djrk¾gSA

¾¾ vfcUnqdrk¾(Astigmatism)¾µ¾;g¾n`f"Vdks"k¾xksyh;¾foiFku¾nks"k¾dh¾rjg¾gksrk¾gS¾blesa¾us=k¾

{kSfrt¾fn'kk¾esa¾rks¾Bhd¾ns[k¾ikrk¾gS]¾ijarq¾ÅèoZ¾fn'kk¾esa¾ugha¾ns[k¾ikrk¾gSA¾bl¾nks"k¾dk¾fuokj.k¾

csyukdkj¾ysal¾dh¾lgk;rk¾ls¾fd;k¾tkrk¾gSA

lw{en'khZ¾
¾¾ og¾;a=k¾tks¾lw{e¾oLrqvksa¾dk¾cM+k¾izfrfcEc¾cukrs¾gSa¾lw{en'khZ¾dgykrs¾gSaA¾;s¾fuEu¾nks¾izdkj¾

ds¾gSa&

¾¾ ljy¾lw{en'khZ¾µ¾;g¾,d¾de¾iQksdl¾nwjh¾dk¾mÙky¾ysal¾gksrk¾gS]¾ftls¾cksypky¾dh¾Hkk"kk¾

esa¾fcYyksjh¾dkap¾Hkh¾dgrs¾gSa]¾mDr¾de¾iQksdl¾nqjh¾ds¾mÙky¾ysal¾ds¾iQksdl¾vkSj¾izdk'k¾

dsUnz¾ds¾chp¾;fn¾fdlh¾oLrq¾dks¾j[k¾fn;k¾tk;¾rks¾ysal¾n~okjk¾mldk¾lhèkk]¾vkHkklh¾,oa¾

cM+k¾izfrfcEc¾oLrq¾dh¾vksj¾curk¾gaSA¾bl¾lw{en'khZ¾dk¾mi;ksx¾vkofèkZr¾izfrfcEc¾izkIr¾djus¾

esa¾fd;k¾tkrk¾gSA

¾¾ la;qDr¾lw{en'khZ¾µ¾;g¾nks¾ysalksa¾ds¾la;ksx¾ls¾cuk¾gksrk¾gSA¾tks¾ysal¾oLrq¾dh¾vksj¾gksrk¾gS¾

mls¾vfHkn`';d¾yasl¾dgrs¾gaS¾bldh¾iQksdl¾nqjh¾vis{kkÑr¾de¾gksrh¾gSA¾tks¾yasl¾us=k¾dh¾vksj¾

gksrk¾gS¾;k¾fy;¾us=k¾ls¾ge¾ns[krs¾gaS¾ml¾usf=kdk¾ysal¾dgrs¾gaSA¾bldh¾iQksdl¾nwjh¾vis{kkÑr¾

vfèkd¾gksrh¾gSA

¾¾ blesa¾nks¾izfrfcEc¾curs¾gSa¾&¾oLrq¾dk¾igyk¾izfrfcEc¾vfHkn`';d¾ysal¾ds¾n~okjk¾lw{en'khZ¾ds¾

vanj¾gh¾cu¾tkrk¾gS]¾bl¾dkj.k¾;g¾gesa¾fn[kkbZ¾ugha¾nsrk¾gSA¾ijarq¾;g¾izfrfcEc¾usf=kdk¾ysal¾

ds¾fy,¾oLrq¾dk¾dk;Z¾djrk¾gS¾vkSj¾usf=kdk¾ysal¾bldk¾vkofèkZr¾izfrfcEc¾cukrh¾gS¾tks¾gesa¾

fn[kkbZ¾nsrk¾gS¾rFkk¾ftls¾vafre¾izfrfcac¾dgrs¾gaSA

¾¾ nwjchu¾µ¾bldk¾mi;ksx¾vkdk'kh;¾fiaMksa¾tSls¾pUnzek]¾rkjs¾,oa¾i`Foh¾dh¾lrg¾ij¾nwj¾fLFkr¾

oLrqvksa¾dks¾ns[kus¾ds¾fy,¾fd;k¾tkrk¾gSA

¾¾ nwjchu¾esa¾nks¾mÙky¾ysal¾gksrs¾gSa]¾buesa¾,d¾dks¾vfHkn`';d¾(Objective)¾o¾nwljs¾dks¾usf=kdk¾
(Eyepiece)¾dgrs¾gSA

¾¾ vfHkn`';d¾dh¾iQksdl¾nwjh¾usf=kdk¾ls¾vfèkd¾gksrh¾gSA

¾¾ [kxksyh;¾nwjchu¾eas¾vafre¾izfrfcEc¾oLrq¾dh¾vis{kk¾mYVk¾gksrk¾gSA

¾¾ [kxksyh;¾nwjchu¾eas¾dh¾lgk;rk¾ls¾i`Foh¾ij¾fLFkr¾nwj¾oLrqvksa¾dks¾vklkuh¾ls¾ns[kk¾tk¾ldrk¾gSA

¾¾ xSyhfy;u¾nwjchu¾dk¾fuekZ.k¾1609¾bZ-¾esa¾xSyhfy;ks¾us¾fd;k¾FkkA

¾¾ xSyhfy;ksa¾nwjchu¾dk¾izfrfcEc¾ges'kk¾oLrq¾dh¾lkis{k¾lhèkk¾curk¾gSA

¾¾ fdlh¾dSejs¾esa¾izdk'k¾dk¾fiQYe¾ij¾iQksdl¾djus¾ds¾fy,¾mÙky¾ysal¾dk¾mi;ksx¾mi;ksx¾fd;k¾tkrk¾gSA

¾¾ dSejs¾esa¾izos'k¾djus¾okys¾izdk'k¾dh¾ek=kk¾dh¾fu;a=k.k¾ysal¾ds¾ihNs¾yxs¾Mk;kÚke¾(}kjd)¾

}kjk¾fd;k¾tkrk¾gSA
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pqEcdRo
¾¾ pqEcdRo¾inkFkZ¾dk¾og¾xq.k¾gS]¾ftlds¾dkj.k¾ykSg¾ds¾NksVs&NksVs¾VqdM+s¾vkdf"kZr¾gksrs¾gSa¾rFkk¾
Lora=k¾:i¾ls¾yVdkus¾ij¾mlds¾fljs¾lnSo¾mÙkj&nf{k.k¾dh¾vksj¾fLFkj¾gks¾tkrs¾gSaA¾pqEcd¾nks¾
izdkj¾ds¾gksrs¾gSa&

¾¾ izkÑfrd¾pqEcd¾&¾izÑfr¾esa¾Lora=k¾:i¾ls¾ik;k¾tkus¾okyk¾eSXusVkbV¾uked¾inkFkZ¾tks¾ykasgs¾
ds¾VqdM+ksa¾dks¾viuh¾vksj¾vkdf"kZr¾djus¾dk¾xq.k¾j[krk¾gS]¾izkÑfrd¾pqEcd¾dgykrk¾gSA

¾¾ izkÑfrd¾pqEcd¾izk;%¾yksgs¾dk¾vkWDlkbM¾(Fe3O4)¾gksrk¾gS¾tks¾vkXus;¾'kSy¾(Igneous Rocks)]¾
esVkekWfiQZd¾o¾lsM+hesaVjh¾'kSyksa¾esa¾ik;k¾tkrk¾gSA

¾¾ Ñf=ke¾pqEcd¾µ¾Ñf=ke¾fofèk;kas¾ls¾cuk;s¾x;s¾pqEcd¾dks¾Ñf=ke¾pqEcd¾dgk¾tkrk¾gS¾tks¾
bLikr¾;k¾uje¾yksgs¾ls¾cuk;k¾tkrk¾gSA

¾¾ pqEcdh;¾èkqzo¾µ¾pqEcd¾ds¾nkssuksa¾fljksa¾pqEcdh;¾'kfDr¾vfèkd¾gksrh¾gS]¾bUgsa¾èkqzo¾dgrs¾gSaA
¾¾ pqEcd¾dks¾Lora=kkiwoZd¾yVdkus¾ij¾tks¾fljk¾mÙkj¾fn'kk¾dh¾vksj¾#drk¾gS]¾og¾mÙkjh¾èkqzo¾rFkk¾
tks¾fljk¾nf{k.k¾fn'kk¾dh¾vksj¾#drk¾gS¾rks¾mls¾nf{k.k¾èkqzo¾dgrs¾gSA

¾¾ pqEcd¾ds¾ltkrh;¾èkqzo¾,d¾nwljs¾dks¾izfrdf"kZr¾djrs¾gSa¾rFkk¾foHkkftr¾èkqzo¾,d&nwljs¾dks¾
vkdf"kZr¾djrs¾gSaA

¾¾ pqEcdh;¾{ks=k¾µ¾fdlh¾pqEcd¾ds¾pkjksa¾vksj¾dk¾og¾{ks=k¾ftlesa¾nwljk¾pqEcd¾vkd"kZ.k¾u¾
izfrd"kZ.k¾dk¾vuqHko¾djrk¾gS]¾pqEcdh;¾{ks=k¾dgykrk¾gSA

¾¾ pqEcdh;¾v{k¾µ¾pqEcd¾ds¾nks¾èkqzoksa¾dks¾feykus¾okyh¾js[kk¾dks¾pqEcdh;¾v{k¾dgrs¾gSaA
¾¾ pqEcdh;¾{ks=k¾dh¾rhozrk¾µ¾fdlh¾pqEcdh;¾{ks=k¾esa¾{ks=k¾ds¾yEcoar¾,dkad¾yEckbZ¾dk¾
pkykd¾rkj¾j[kk¾tk,¾ftlesa¾,dkad¾izcyrk¾dh¾èkkjk¾izokfgr¾gks¾jgh¾gks¾rks¾pkyd¾ij¾mRiUu¾
cy¾pqEcdh;¾{ks=k¾dh¾rhozrk¾dh¾eki¾gksxhA¾;g¾,d¾lfn'k¾jkf'k¾gSA

¾¾ pqEcdh;¾{ks=k¾dh¾rhozrk¾dk¾ek=kd¾U;wVuA¾,Eihokj&ehVj¾;k¾oscjA¾oxZehVj¾;k¾Vslyk¾gksrk¾gSA
1¾Vslyk¾¾¾1¾csoj@¾ehVj2

¾¾ pqEcdh;¾cy¾js[kk;sa¾µ¾fdlh¾pqEcdh;¾{ks=k¾esa¾cy&js[kk,a¾os¾dkYifud¾js[kk,a¾gksrh¾gSa]¾tks¾
ml¾LFkku¾esa¾pqEcdh;¾{ks=k¾dh¾fn'kk¾dks¾fujUrj¾iznf'kZr¾djrh¾gSA¾pqEcdh;¾cy¾js[kk¾ds¾fdlh¾
Hkh¾fcUnq¾ij¾[khaph¾xbZ¾Li'kZ&js[kk¾ml¾fcUnq¾ij¾pqEcdh;¾{ks=k¾dh¾fn'kk¾crkrh¾gSA

¾¾ pqEcdh;¾cy¾js[kkvksa¾dh¾fo'ks"krk,a¾µ¾(i)¾pqEcdh;¾cy¾js[kk,a¾lnSo¾cUn¾lfdZV¾esa¾curh¾
gaSA¾(ii)¾pqEcdh;¾cy¾js[kk,a¾pkykd¾ds¾ry¾esa¾lnSo¾yEcor¾fudyrh¾o¾izos'k¾djrh¾gaSA¾
(iii)¾pqEcdh;¾cy¾js[kk,a¾lnSo¾mÙkj¾ls¾nf{k.k¾dh¾vksj¾pyrh¾gSaA¾(iv)¾,d¾leku¾pqEcdh;¾
{ks=k¾dh¾cy&js[kk,¡¾ijLij¾lekukUrj¾,oa¾cjkcj¾nwfj;ksa¾ij¾gksrh¾gaSA¾(v)¾pqEcdh;¾cy¾js[kk,a¾
dHkh¾Hkh¾,d¾nwljs¾dks¾ugha¾dkVrh¾gSaA¾(vi)pqEcdh;¾{ks=k¾tgk¡¾izcy¾gksrk¾gS]¾ogk¡¾cy&js[kk,a¾
ikl&ikl¾gksrh¾gSA

¾¾ Ýysfeax¾ds¾ck,a¾gkFk¾dk¾fu;e¾µ¾vxj¾ck,a¾gkFk¾dh¾rtZuh]¾eè;ek¾vkSj¾vaxwBs¾dks¾bl¾
izdkj¾iQSyk;k¾tk,¾fd¾os¾,d&nwljs¾ij¾yacor~¾gks¾vkSj¾;fn¾rtZuh¾{ks=k¾dh¾fn'kk¾vkSj¾eè;ek¾
èkkjk¾dh¾fn'kk¾iznf'kZr¾djsa]¾rks¾vxwaBk¾pkyd¾dh¾xfr¾dh¾fn'kk¾dh¾vksj¾ladsr¾djsxkA¾bl¾
fu;e¾dks¾ts-,-¾Ýysafex¾us¾izLrqr¾fd;k¾FkkA

¾¾ ¾Ýysfeax¾ds¾nk,a¾gkFk¾dk¾fu;e¾µ¾vius¾nkfgus¾gkFk¾dh¾rtZuh]¾eè;rk¾vkSj¾vaxwBs¾dks¾
,d&nqljsa¾ds¾yEcoRk%¾bl¾izdkj¾fLFkr¾djsa¾rkfd¾rtZuh¾{ks=k¾dh¾fn'kk¾dh¾vksj¾ladsr¾djs¾
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rFkk¾vaxwBk¾pkyd¾dh¾xfr¾dh¾fn'kk¾dh¾vksj¾ladsr¾djsA¾,slh¾fLFkfr¾esa¾eè;ek]¾pkyd¾esa¾
izsfjr¾èkkjk¾dh¾fn'kk¾dks¾iznf'kZr¾djsxhA

pqEcdh;¾inkFkZ¾ds¾izdkj
¾¾ izfr¾pqEcdh;¾inkFkZ¾ (Diamagnetic Substance)¾µ¾izfr¾pqEcdh;]¾os¾inkFkZ¾gksrs¾gaS¾tks¾
izcy¾pqEcdh;¾{ks=k¾ls¾de¾pqEcdh;¾{ks=k¾dh¾vksj¾pyus¾dh¾izo`fÙk¾j[krs¾gSaA¾;s¾cká¾pqEcdh;¾
{ks=k¾dh¾foijhr¾fn'kk¾esa¾ekewyh¾ls¾pqEcdh;¾gks¾tkrs¾gS_¾tSls¾&¾fcLeFk]¾ued]¾ty¾vkfnA

¾¾ vuqpqEcdh;¾inkFkZ¾(Paramagnetic Substance)¾µ¾;s¾inkFkZ¾cká¾pqEcdh;¾{ks=k¾dh¾fn'kk¾
esa¾FkksM+s¾ls¾pqEcfdr¾gks¾tkrs¾gSa¾vkSj¾detksj¾pqEcdh;¾{ks=k¾esa¾izcy¾pqEcdh;¾{ks=k¾dh¾vksj¾¾
pyus¾dh¾izo`fÙk¾j[krs¾gS_¾tSls¾,Y;qfefu;e]¾lksfM;e]¾vkWDlhtu¾vkfnA

¾¾ ykSg¾pqEcdh;¾inkFkZ¾ (Ferromagnetic Substance)¾µ¾;s¾inkFkZ¾cká¾pqEcdh;¾{ks=k¾dh¾
fn'kk¾esa¾izcy¾:i¾ls¾pqEcfdr¾gks¾tkrs¾gSa¾vkSj¾fucZy¾ls¾izcy¾pqEcdh;¾{ks=k¾vksj¾rhozrk¾ls¾
vkdf"kZr¾gksrs¾gS_¾tSls¾&¾yksgk]¾fudsy]¾dksckYV¾vkfnA

¾¾ pqEcdh;¾foHkokUrj¾µ¾pqEcdh;¾{ks=k¾ds¾nksuksa¾fcUnqvksa¾ds¾chp¾dk¾foHkokUrj¾dk;Z¾dk¾og¾
ifj.kke¾gksrk¾gS¾ftldk¾mi;ksx¾bdkbZ¾mÙkjh¾èkqzo¾dks¾,d¾fcUnq¾ls¾nwljs¾rd¾ys¾tkus¾es¾fd;k¾
tkrk¾gSA

¾¾ pqEcdh;¾foHko¾µ¾bdkbZ¾mÙkjh¾¾èkqzo¾dk¾vuUr¾jks¾fdlh¾fcUnq¾rd¾ykus¾esa¾fd;k¾x;k¾dk;Z¾
ml¾fcUnq¾dk¾foHko¾dgykrk¾gSA

¾¾ fnd~ikr¾dks.k¾µ¾fdlh¾LFkku¾ij¾HkkxkSfyd¾;kE;ksÙkj¾vkSj¾pqEcdh;¾;kE;ksÙkj¾ds¾chp¾tks¾
dks.k¾curk¾gS]¾mls¾fnd~ikr¾dks.k¾dgk¾tkrk¾gSA

¾¾ Mksesu¾µ¾ykSg¾pqEcdh;¾inkFkksZ¾ds¾Hkhrj¾ijek.kqvksa¾ds¾vla[;¾o¾vfrlw{ke¾lajpkukvksa¾dks¾
Mksesu¾dgk¾tkrk¾gaSA¾,d¾Mksesu¾esa¾1018¾ls¾ysdj¾1021¾rd¾ijek.kq¾gksrs¾gSaA¾ykSg&pqEcdh;¾
inkFkks±¾dk¾pqEcdh;¾xq.k¾bUgha¾Mksesauks¾ds¾ijLij¾izfrLFkkiu¾o¾?kw.kZu¾ds¾iQyLo:i¾gksrs¾gSA

¾¾ D;wjh¾rki¾(Curie Temperature) µ¾ftl¾rki¾ij¾ykSg¾pqEcdh;¾inkFkZ¾vuqpqEcdh;¾inkFkks±¾
esa¾cny¾tkrk¾gS]¾ml¾rki¾dks¾D;wjh¾rki¾dgrs¾gSaA¾yksgsa¾ds¾fy,¾D;wjh&rki¾dk¾eku¾770°C¾
vkSj¾fufdy¾ds¾fy,¾358°C¾gksrk¾gSA

¾¾ bLikr¾dk¾iz;ksx¾LFkk;h¾pqEcd¾cukus¾ds¾fy,¾fd;k¾tkrk¾gSA
¾¾ vLFkk;h¾pqEcd¾cukus¾ds¾fy,¾ueZ¾yksgs¾dk¾iz;ksx¾fd;k¾tkrk¾gSA


