
vè;k; 1

ek=kd ,oa ekiu

1.1  Hkwfedk

fdlh HkkSfrd jkf'k dk ekiu] ,d fuf'pr] vk/kjHkwr] ;kn`fPNd :i ls pqus
x, ekU;rkizkIr] lanHkZ&ekud ls bl jkf'k dh rqyuk djuk gSA ;g lanHkZ&ekud
ek=kd dgykrk gSA fdlh Hkh HkkSfrd jkf'k dh eki dks ek=kd osQ vkxs ,d
la[;k (vkafdd la[;k) fy[kdj O;Dr fd;k tkrk gSA ;|fi gekjs }kjk ekih
tkus okyh HkkSfrd jkf'k;ksa dh la[;k cgqr vf/d gS] fiQj Hkh] gesa bu lc
HkkSfrd jkf'k;ksa dks O;Dr djus osQ fy,] ek=kdksa dh lhfer la[;k dh gh
vko';drk gksrh gS] D;ksafd] ;s jkf'k;k¡ ,d nwljs ls ijLij lacaf/r gSaA ewy
jkf'k;ksa dks O;Dr djus osQ fy, iz;qDr ek=kdksa dks ewy ek=kd dgrs gSaA buosQ
vfrfjDr vU; lHkh HkkSfrd jkf'k;kssa osQ ek=kdksa dks ewy ek=kdksa osQ la;kstu
}kjk O;Dr fd;k tk ldrk gSA bl izdkj izkIr fd, x, O;qRiUu jkf'k;ksa osQ
ek=kdksa dks O;qRiUu ek=kd dgrs gSaA ewy&ek=kdksa vkSj O;qRiUu ek=kdksa osQ
lEiw.kZ leqPp; dks ek=kdksa dh iz.kkyh (;k i¼fr) dgrs gSaA

1.2  ek=kdksa dh varjkZ"Vªh; iz.kkyh
cgqr o"kks± rd ekiu osQ fy,] fofHkUu ns'kksa osQ oSKkfud] vyx&vyx ekiu
iz.kkfy;ksa dk mi;ksx djrs FksA vc ls oqQN le;&iwoZ rd ,slh rhu
iz.kkfy;k¡ & CGS iz.kkyh] FPS (;k fczfV'k) iz.kkyh ,oa  MKS  iz.kkyh]
izeq[krk ls iz;ksx esa ykbZ tkrh FkhaA

bu iz.kkfy;ksa esa yEckbZ] nzO;eku ,oa le; osQ ewy ek=kd Øe'k% bl
izdkj gSa %
• CGS iz.kkyh esa] lsUVhehVj] xzke ,oa lsoQUMA
• FPS iz.kkyh esa] iqQV] ikmUM ,oa lsoQUMA
• MKS iz.kkyh esa] ehVj] fdyksxzke ,oa lsoQUMA

vktdy varjkZ"Vªh; Lrj ij ekU; iz.kkyh ¶flLVe bUVjus'kuy fM
;wfuV~l¸ gS (tks izsaQp Hkk"kk esa ¶ek=kdksa dh varjkZ"Vªh; iz.kkyh¸ dguk gS)A bls
laosQrk{kj esa  SI fy[kk tkrk gSA SI  izrhdksa] ek=kdksa vkSj muosQ laosQrk{kjksa dh
;kstuk varjkZ"Vªh; eki&rksy C;wjks (ch-vkbZ-ih-,e-) }kjk 1971 esa fodflr dh
xbZ Fkh ,oa uoacj] 2018 esa vk;ksftr eki&rksy osQ egklEesyu esa la'kksf/r dh
xbZA ;g ;kstuk vc oSKkfud] rduhdh] vkS|ksfxd ,oa O;kikfjd dk;ks± esa
varjkZ"Vªh; Lrj ij mi;ksx gsrq vuqeksfnr dh xbZA SI ek=kdksa dh 10 dh ?kkrksa
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1.2 ek=kdksa dh varjkZ"Vªh; iz.kkyh

1.3 lkFkZd vad
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HkkSfrdh2

ij vk/kfjr (nkf'ed) izòQfr osQ dkj.k] bl iz.kkyh osQ varxZr :ikarj.k vR;ar lqxe
,oa lqfo/ktud gSA ge bl iqLrd esa SI  ek=kdksa dk gh iz;ksx djsaxsA

SI esa lkr ewy ek=kd gSa] tks lkj.kh 1-1 esa fn, x, gSaA bu lkr ewy ek=kdksa osQ
vfrfjDr nks iwjd ek=kd Hkh gSa ftudks ge bl izdkj ifjHkkf"kr dj ldrs gSa % (i)
leryh; dks.k]  dθ  fp=k 1.1(a) esa n'kkZ, vuqlkj o`Ùk osQ pki dh yEckbZ ds vkSj
bldh f=kT;k r dk vuqikr gksrk gSA rFkk  (ii) ?ku&dks.k] dΩ  fp=k 1.1(b) esa n'kkZ,
vuqlkj 'kh"kZ O dks osQUnz dh Hkkafr iz;qDr djosQ mlosQ ifjr% fu£er xksyh; i`"B osQ
vijks/u {ks=k dA  rFkk f=kT;k r  osQ oxZ dk vuqikr gksrk gSA leryh; dks.k dk ek=kd
jsfM;u gS ftldk izrhd rad gS ,oa ?ku dks.k dk ek=kd LVsjsfM;u gS ftldk izrhd
sr gSA ;s nksuksa gh foekfoghu jkf'k;k¡ gSaA

* bu ifjHkk"kkvksa esa iz;qDr la[;kvksa osQ eku] u rks ;kn j[kus dh vko';drk gS] u ijh{kk esa iwNs tkus dhA ;s ;gk¡ ij osQoy buosQ
ekiu dh ;FkkFkZrk dh lhek dk laosQr nsus osQ fy, fn, x, gSaA izkS|ksfxdh osQ fodkl osQ lkFk ekiu dh rduhdksa esa Hkh lq/kj
gksrk gS] ifj.kkeLo:i] ekiu vf/d ifj'kq¼rk ls gksrk gSA bl izxfr osQ lkFk rkyesy cuk, j[kus osQ fy, ewy ek=kdksa dks
la'kksf/r fd;k tkrk gSA

lkj.kh 1.1 SI ewy jkf'k;k¡ ,oa muds ek=kd*

ewy                                        SI ek=kd
jkf'k uke izrhd ifjHkk"kk

yackbZ ehVj m ehVj] laosQr m] yackbZ dk SI ek=kd gSA bls fuokZr esa izdk'k dh pky c osQ fu;r la[;kRed eku
299792458 dks ysdj] tks fd ms-1 ek=kd esa O;Dr gS] ls ifjHkkf"kr fd;k x;k gS] tgka lsoaQM
lhf”k;e vko`fÙk ∆νcs osQ inksa esa ifjHkkf"kr gSA

nzO;eku fdyksxzke kg fdyksxzke] laosQr kg] nzO;eku dk SI ek=kd gSA bls Iykad fu;rkad h osQ fu;r la[;kRed eku
6-62607015×10&34 dks ysdj] tksfd J.S. ek=kd esa O;Dr gS] ls ifjHkkf"kr fd;k x;k gS_ ;gka ek=kd
J.S. kg m2s-1 osQ leku gS] tgka ehVj vkSj lsoaQM dh ifjHkk"kk c rFkk ∆νcs osQ inksa esa nh xbZ gSA

le; lsoaQM s lsoaQM] laosQr s, le; dk SI ek=kd gSA bldh ifjHkk"kk lhf”k;e vko`fÙk ∆νcs] tks lhf”k;e&133
ijek.kq dh v{kqC/ ewy voLFkk vfrlw{e laozQe.k vko`fÙk gS] osQ fu;r la[;kRed eku 9192631770
dks ysdj] ftls Hz ek=kd tks s-1 osQ leku gS] esa O;Dr fd;k x;k gS_ nh xbZ gSA

fo|qr /kjk ,sfEIk;j A ,sfEi;j] laosQr A, fo/qr&/kjk dk SI ek=kd gSA bldh ifjHkk"kk] ewy vkos'k e osQ fu;r la[;kRed
eku 1-602176634×10&19 dks ysdj_ ftls C ek=kd tks A.S osQ leku gS] tgka lsoaQM dks ∆νcs

osQ inksa esa O;Dr fd;k x;k gS_ nh tkrh gSA

Å"ekxfrd rki osQfYou K osQfYou] laosQr K] Å"ekxfrd rki dk SI ek=kd gSA bldh ifjHkk"kk] cksYV~”keku fu;rkad] K osQ
fu;r la[;kRed eku 1-380649×10&23 dks ysdj_ ftls J K-1 ek=kd esa O;Dr fd;k x;k gS] tks
kg m2 s-2 k-1 osQ leku gS] tgka fdyksxzke] ehVj vkSj lsoaQM dks h] c vkSj ∆νcs osQ inksa esa ifjHkkf"kr
fd;k tkrk gS_ nh xbZ gSA

inkFkZ dh ek=kk eksy mol eksy] laosQr eksy (mol)] inkFkZ dh ek=k dk SI ek=kd gSA ,d eksy esa Bhd 6-02214076×1023

gh ewyHkwr d.k gksrs gSaA ;g la[;k] vkoksxknzks fLFkjkad] NA dk fu;r la[;kRed eku gksrk gS tc
mls mol&1 ek=kd esa O;Dr fd;k tkrk gS vkSj bls vkoksxknzks la[;k dgk tkrk gSA fdlh fudk; osQ
inkFkZ dh ek=kk] laosQr n] fof'k"V ewy d.kksa dh la[;k dk vkeki gksrh gSA ;s ewy d.k ,d ijek.kq]
v.kq] vk;u] bysDVªkWu] dksbZ vU; d.k ;k d.kksa osQ fof'k"V lewg gks ldrs gSaA

T;ksfr&rhozrk osaQMsyk cd osaQMsyk] laosQr cd] nh xbZ fn'kk esa T;ksfr&rhòrk dk SI ek=kd gSA bldh ifjHkk"kk] 540×1012 Hz  vkòfÙk
okys ,do.khZ fofdj.k dh nhIr izHkkfodrk] kcd osQ fu;r la[;kRed eku 683 dks ysdj tc mls
Im W-1 osQ ek=kdksa esa O;Dr fd;k tk, tks cd sr W-1 ;k cd sr kg-1 m-2 s3  osQ leku gS] tgka fdyksxzke]
ehVj vkSj lsoaQM dks h] c vkSj ∆νcs osQ inksa esa ifjHkkf"kr fd;k tkrk gS_ nh xbZ gSA

fp=k 1.1  (a) leryh; dks.k dθ ,oa
(b) ?ku dks.k  dΩ  dk vkjs[kh; fooj.k

(a)

(b)
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3ek=kd ,oa ekiu

è;ku nhft,] eksy dk mi;ksx djrs le; ewy lÙkkvksa dk
fo'ks"k :i ls mYys[k fd;k tkuk pkfg,A ;s ewy lÙkk,¡
ijek.kq] v.kq] vk;u] bysDVªkWu] vU; dksbZ d.k vFkok blh
izdkj osQ d.kksa dk fof'k"V lewg gks ldrk gSA

ge ,slh HkkSfrd jkf'k;ksa osQ ek=kdksa dk Hkh mi;ksx djrs gSa
ftUgsa lkr ewy jkf'k;ksa ls O;qRiUu fd;k tk ldrk gS
(ifjf'k"V A 6)A SI ewy ek=kdksa osQ inksa esa O;Dr oqQN
O;qRiUu ek=kd (ifjf'k"V A 6.1) esa fn, x, gSaA oqQN O;qRiUu
SI  ek=kdksa  dks fof'k"V uke fn, x, gSa (ifjf'k"V A  6.2)
vkSj oqQN O;qRiUu SI ek=kd bu fof'k"V ukeksa okys O;qRiUu
ek=kdksa vkSj lkr ewy&ek=kdksa osQ la;kstu ls curs gSa (ifjf'k"V
A 6.3)A vkidks rkRdkfyd lanHkZ rFkk ekxZn'kZu iznku djus
osQ fy, bu ek=kdksa dks ifjf'k"V  (A 6.2)  ,oa  (A 6.3)  esa
fn;k x;k gSA lkekU; O;ogkj esa vkus okys vU; ek=kd
lkj.kh 1-2 esa fn, x, gSaA

SI ek=kdksa osQ lkekU; xq.kt vkSj viorZdksa dks O;Dr djus
okys milxZ vkSj muosQ izrhd ifjf'k"V (A2) esa fn, x, gSaA
HkkSfrd jkf'k;ksa] jklk;fud rRoksa vkSj ukfHkdksa osQ laosQrksa osQ
mi;ksx laca/h lkekU; funsZ'k ifjf'k"V (A7) eas fn, x, gSa vkSj
vkiosQ ekxZn'kZu rFkk rkRdkfyd lanHkZ osQ fy, SI ek=kdksa ,oa
vU; ek=kdksa laca/h funsZ'k ifjf'k"V (A8) esa fn, x, gSaA

1.3  lkFkZd vad

tSlk fd Åij o.kZu fd;k tk pqdk gS] gj ekiu esa =kqfV;k¡
lfEefyr gksrh gSaA vr% ekiu osQ ifj.kkeksa dks bl izdkj izLrqr
fd;k tkuk pkfg, fd ekiu dh ifj'kq¼rk Li"V gks tk,A

lkj.kh 1.2 lkekU; iz;ksx osQ fy, SI ek=kdksa osQ vfrfjDr oqQN vU; ek=kd

uke izrhd SI ek=kd osQ inksa esa eku

feuV min 60 s

?kaVk h 60 min = 3600 s

fnu d 24 h = 86400 s

o"kZ y 365.25 d = 3.156 × 107 s

fMxzh o 1o = (π/180) rad

fyVj L 1 dm3 = 10–3 m3

Vu t 103 kg

oSQjV c 200 mg

ckj bar 0.1 MPa = 105 Pa

D;wjh Ci 3.7 × 1010 s–1

jksatu R 2.58 × 10–4 C kg–1

fDoaVy q 100 kg

ckuZ b 100 fm2 = 10–28 m2

vkj a 1 dam2 = 102 m2

gsDVkj ha 1 hm2 = 104 m2

ekud ok;qeaMyh; nkc atm 101 325 Pa = 1.013 × 105 Pa

lk/kj.kr%] ekiu osQ ifj.kkeksa dks ,d la[;k osQ :i esa izLrqr
djrs gSa ftlesa og lHkh vad lfEefyr gksrs gSa tks fo'oluh;
gSa] rFkk og izFke vad Hkh lfEefyr fd;k tkrk gS tks
vfuf'pr gSA fo'oluh; vadksa vkSj igys vfuf'pr vad dks
la[;k osQ lkFkZd&vad ekuk tkrk gSA ;fn ge dgsa fd fdlh
ljy yksyd dk nksyu dky 1-62 s gS] rks blesa vad 1 ,oa
6 rks fo'oluh; ,oa fuf'pr gSa] tcfd vad 2 vfuf'pr gS_
bl izdkj ekfir eku esa 3 lkFkZd vad gSaA ;fn ekiu osQ ckn
fdlh oLrq dh yEckbZ] 287-5 cm O;Dr dh tk, rks blesa
pkj lkFkZd vad gSa] ftuesa 2] 8] 7 rks fuf'pr gSa ijUrq vad
5 vfuf'pr gSA vr% jkf'k osQ ekiu osQ ifj.kke esa lkFkZd
vadksa ls vf/d vad fy[kuk vuko';d ,oa Hkzked gksxk]
D;ksafd] ;g eki dh ifj'kq¼rk osQ fo"k; esa xyr /kj.kk nsxkA

fdlh la[;k esa lkFkZd vadksa dh la[;k Kkr djus osQ
fu;e fuEufyf[kr mnkgj.kksa }kjk le>s tk ldrs gSaA tSlk
igys o.kZu fd;k tk pqdk gS fd lkFkZd vad ekiu dh
ifj'kq¼rk bafxr djrs gSa tks ekid ;a=k osQ vYirekad ij
fuHkZj djrh gSA fdlh ekiu esa fofHkUu ek=kdksa osQ
ifjorZu osQ p;u ls lkFkZd vadksa dh la[;k ifjo£rr
ugha gksrhA ;g egRoiw.kZ fVIi.kh fuEufyf[kr esa ls vf/d
izs{k.kksa dks Li"V dj nsrh gS%

(1) mnkgj.k osQ fy,] yEckbZ  2.308 cm esa pkj lkFkZd vad
gSaA ijUrq fofHkUu ek=kdksa esa blh yEckbZ dks ge  0.02308

m  ;k  23.08 mm ;k  23080 µm  Hkh fy[k ldrs gSaA
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HkkSfrdh4

bu lHkh la[;kvksa esa lkFkZd vadksa dh la[;k ogh vFkkZr
pkj (vad 2, 3, 0, 8) gSA ;g n'kkZrk gS fd lkFkZd vadksa dh
la[;k fu/kZfjr djus esa] n'keyo dgk¡ yxk gS bldk dksbZ
egRo ugha gksrkA mijksDr mnkgj.k ls fuEufyf[kr fu;e izkIr
gksrs gSa %
• lHkh 'kwU;srj vad lkFkZd vad gksrs gSaA
• ;fn fdlh la[;k esa n'keyo fcUnq gS] rks mldh

fLFkfr dk è;ku j[ks fcuk] fdUgha nks 'kwU;srj vadksa
osQ chp osQ lHkh 'kwU; lkFkZd vad gksrs gSaA

• ;fn dksbZ la[;k 1 ls NksVh gS rks os 'kwU; tks n'keyo
osQ nkb± vksj ij izFke 'kwU;srj vad osQ ckb± vksj gksa]
lkFk Zd vad ugh a gk sr s A  ( 0.00 2308 es a
v/ksjs[kkafdr 'kwU; lkFkZd vad ugha gSa)A

• ,slh la[;k ftlesa n'keyo ugha gS osQ vafre vFkok
vuqxkeh 'kwU; lkFkZd vad ugha gksrsA
(vr% 123 m = 12300 cm = 123000 mm esa rhu
gh lkFkZd vad gSa] la[;k esa vuqxkeh 'kwU; lkFkZd vad
ugha gSa)A rFkkfi] vki vxys izs{k.k ij Hkh è;ku ns
ldrs gSaA

• ,d ,slh la[;k] ftlesa n'keyo fcUnq gks] osQ
vuqxkeh 'kwU; lkFkZd vad gksrs gSaA
(la[;k  3.500  ;k  0.06900 esa pkj lkFkZd vad gSa)A

(2) vuqxkeh 'kwU; lkFkZd vad gSa ;k ugha bl fo"k; esa Hkzkafr
gks ldrh gSA eku yhft, fdlh oLrq dh yEckbZ  4.700 m

fy[kh xbZ gSA bl izs{k.k ls ;g Li"V gS fd ;gk¡ 'kwU;ksa dk
mís'; eki dh ifj'kq¼rk dks crykuk gS vr% ;gk¡ lHkh 'kwU;
lkFkZd vad gSaA (;fn ;s lkFkZd u gksrs rks budks Li"V :i ls
fy[kus dh vko';drk u gksrhA rc lh/s&lh/s ge viuh eki
dks 4.7 m fy[k ldrs FksA) vc eku yhft, ge viuk
ek=kd cny ysrs gSa rks
4.700 m = 470.0 cm = 0.004700 km = 4700 mm

D;ksafd] vafre la[;k esa nks 'kwU;] fcuk n'keyo okyh la[;k
esa vuqxkeh 'kwU; gSa] vr% izs{k.k (1) osQ vuqlkj ge bl xyr
fu"d"kZ ij igq¡p ldrs gSa fd bl la[;k esa 2 lkFkZd vad gSa
tcfd okLro esa blesa pkj lkFkZd vad gSa] ek=k ek=kdksa osQ
ifjorZu ls lkFkZd vadksa dh la[;k esa ifjorZu ugha gksrkA

(3) lkFkZd vadksa osQ fu/kZj.k esa bl izdkj dh lafnX/rk
dks nwj djus osQ fy, loksZÙke mik; ;g gS fd izR;sd eki
dks oSKkfud laosQr (10 dh ?kkrksa osQ :i esa) eas izLrqr
fd;k tk,A  bl laosQr i¼fr esa izR;sd la[;k dks

a × 10b  osQ :i esa fy[kk tkrk gS] tgk¡  a, 1 ls 10 osQ chp
dh dksbZ la[;k gS vkSj  b, 10 dh dksbZ /ukRed ;k ½.kkRed
?kkr gSA la[;k dh lfUudV vo/kj.kk cukus osQ fy, ge
bldk iw.kk±du dj ldrs gSa] ;kfu  (a ≤ 5) gksus ij bls 1 vkSj
(5<a ≤ 10) gksus ij 10 eku ldrs gSaA rc] bl la[;k dks
yxHkx 10b osQ :i esa O;Dr dj ldrs gSa ftlesa  10  dh ?kkr
b HkkSfrd jkf'k osQ ifjek.k dh dksfV dgykrh gSA tc osQoy
,d vuqeku dh vko';drk gks rks ;g dgus ls dke pysxk
fd jkf'k 10b dh dksfV dh gSA mnkgj.k osQ fy, i`Foh dk
O;kl (1.28×107m), 107m dh dksfV dk gS] blosQ ifjek.k
dh dk s f V  7 g S A  g k bM ª k s tu ije k. k q  d k O; kl
(1.06×10–10m), 10–10m dh dksfV dk gSA blosQ ifjek.k
dh dksfV  –10 gSA vr%] i`Foh dk O;kl] gkbMªkstu ijek.kq osQ
O;kl ls 17 ifjek.k dksfV cM+k gSA

izk;% ,d vad osQ ckn n'keyo yxkus dh izFkk gSA blls
Åij izs{k.k (a) eas mfYyf[kr Hkzkafr yqIr gks tkrk gS %

 4.700 m = 4.700 × 102 cm
        = 4.700 × 103 mm = 4.700 × 10–3 km

;gk¡ lkFkZd vadksa dh la[;k Kkr djus esa 10  dh ?kkr vlaxr gSA
rFkkfi] oSKkfud laosQr esa vk/kj la[;k osQ lHkh 'kwU; lkFkZd vad
gksrs gSaA bl izdj.k esa lHkh la[;kvksa esa 4 lkFkZd vad gSaA

bl izdkj] oSKkfud laosQr esa vk/kj la[;k a osQ vuqxkeh
'kwU;ksa osQ ckjs esa dksbZ Hkzkafr ugha jg tkrhA os lnSo lkFkZd vad
gksrs gSaA

(4) fdlh Hkh ekiu osQ izLrqfrdj.k dh oSKkfud laosQr fof/
,d vkn'kZ fof/ gSA ijUrq ;fn ;g fof/ ugha viuk;h tkrh]
rks ge iwoZxkeh mnkgj.k eas mfYyf[kr fu;eksa dk ikyu djrs gSa %
• ,d ls cM+h] fcuk n'keyo okyh la[;k osQ fy,]

vuqxkeh 'kwU; lkFkZd&vad ugha gSaA
• n'keyo okyh la[;k osQ fy, vuqxkeh 'kwU; lkFkZd

vad gSaA

(5) 1 ls NksVh la[;k esa] ikjLifjd :i ls] n'keyo osQ ckb±
vksj fy[kk 'kwU; (tSls  0.1250) dHkh Hkh lkFkZd vad ugha
gksrkA rFkkfi] fdlh eki esa ,slh la[;k osQ var esa vkus okys
'kwU; lkFkZd vad gksrs gSaA

(6) xq.kd ;k foHkkth dkjd tks u rks iw.kk±fdr la[;k,¡
gksrh gSa vkSj u gh fdlh ekfir eku dks fu:fir djrh gSa]
;FkkFkZ gksrh gSa vkSj muesa vuUr lkFkZd&vad gksrs gSaA

mnkgj.k osQ fy, 
2
d

r =  vFkok  s = 2πr esa xq.kkad 2 ,d

2024-25



5ek=kd ,oa ekiu

;FkkFkZ la[;k gS vkSj bls  2.0, 2.00 ;k  2.0000, tks Hkh

vko';d gks fy[kk tk ldrk gSA blh izdkj] 
t

T
n

= , esa n

,d iw.kk±d gSA

1.3.1 lkFkZd vadksa ls lacaf/r vadh; lafØ;kvksa aosQ fu;e

fdlh ifjdyu dk ifj.kke] ftlesa jkf'k;ks a osQ lfUudV
ekis x, eku lfEefyr gSa (vFkkZr~ os eku ftuesa lkFkZd
vadks a dh la[;k lhfer gS) O;Dr djrs le;] ewy :i
ls ekis x, ekuks a dh vfuf'prrk Hkh izfrfcfEcr gksuh
pkfg,A ;g ifj.kke] mu ekfir ekuks a ls vf/d ;FkkFkZ
ugha gks ldrk ftu ij ;g vk/kfjr gSA vr%] O;kid :i
ls] fdlh Hkh ifj.kke esa lkFkZd vadks a dh la[;k] mu
ewy vkadM+ks a ls vf/d ugha gks ldrh ftuls bls izkIr
fd;k x;k gSA bl izdkj] ;fn fdlh fi.M dk ekfir
nzO;eku eku yhft, 4.237 g gS (4 lkFkZd vad)] vkSj
bldk ekfir vk;ru  2.51 cm3  gS] rks ek=k vadh;
foHkktu }kjk bldk ?kuRo n'keyo osQ 11 LFkkuks a rd
1.68804780876 g/cm3 vkrk gSA Li"Vr% ?kuRo osQ
bl ifjdfyr eku dks bruh ifj'kq¼rk osQ lkFk fy[kuk
iw.kZr% gkL;kLin rFkk vlaxr gksxk] D;ks afd ftu ekiks a ij
;g eku vk/kfjr gS mudh ifj'kq¼rk dkiQh de gSA
lkFkZd vadks a osQ lkFk vadh; lafØ;kvks a osQ fuEufyf[kr
fu;e ;g lqfuf'pr djrs gSa fd fdlh ifjdyu dk
vafre ifj.kke mruh gh ifj'kq¼rk osQ lkFk n'kkZ;k tkrk
gS tks fuosf'kr ekfir ekuks a dh ifj'kq¼rk osQ laxr gks%

(1)  la[;kvksa dks xq.kk ;k Hkkx djus ls izkIr ifj.kke esa
osQoy mrus gh lkFkZd vad jgus nsuk pkfg, ftrus fd
lcls de lkFkZd vadksa okyh ewy la[;k esa gSA

vr% mijksDr mnkgj.k esa ?kuRo dks rhu lkFkZd vadksa rd
gh fy[kk tkuk pkfg,]

-3

3

4.237g
1.69 g cm

2.51 cm
= =?kuRo

blh izdkj] ;fn nh xbZ izdk'k dhpky 3.00×108 m/s-1

(rhu lkFkZd vad) vkSj ,d o"kZ  (1 y = 365.25 d) esa
3.1557×107 s (ikap lkFkZd vad) gksa] rks ,d izdk'k o"kZ
esa  9.47×1015 m (rhu lkFkZd vad) gksaxsA

(2) la[;kvksa osQ ladyu vFkok O;odyu ls izkIr vafre
ifj.kke esa n'keyo osQ ckn mrus gh lkFkZd vad jgus nsus
pkfg, ftrus fd ladfyr ;k O;odfyr dh tku s okyh
fdlh jkf'k esa n'keyo osQ ckn de ls de gSaA

mnkgj.kkFkZ] la[;kvksa  436.32 g, 227.2 g ,oa  0.301 g

dk ;ksx 663.821 g gSA nh xbZ la[;kvksa esa lcls de ifj'kq¼
(227.2 g) eki n'keyo osQ ,d LFkku rd gh ;FkkFkZ gSA
blfy,] vafre ifj.kke dks  663.8 g  rd iw.kk±fdr dj fn;k
tkuk pkfg,A

blh izdkj] yEckb;ksa esa varj dks fuEu izdkj ls O;Dr dj
ldrs gSa]

0.307 m – 0.304 m = 0.003 m = 3 × 10–3 m

è;ku nhft,] gesa fu;e (1) tks xq.kk vkSj Hkkx osQ fy, ykxw
gksrk gS] mls ladyu (;ksx) osQ mnkgj.k esa iz;ksx djosQ
ifj.kke dks  664 g  ugha fy[kuk pkfg, vkSj O;odyu osQ
mnkgj.k esa  3.00 × 10–3 m  ugha fy[kuk pkfg,A ;s eki dh
ifj'kq¼rk dks mfpr :i ls O;Dr ugha djrs gSaA ladyu vkSj
O;odyu osQ fy, ;g fu;e n'keyo LFkku osQ inksa esa gSA

1.3.2   vfuf'pr vadksa dk iw.kk±du

ftu la[;kvksa esa ,d ls vf/d vfuf'pr vad gksrs gSa] muosQ
vfHkdyu osQ ifj.kke dk iw.kk±du fd;k tkuk pkfg,A
vf/dka'k izdj.kksa esa] la[;kvksa dks mfpr lkFkZd vadksa rd
iw.kk±fdr djus osQ fu;e Li"V gh gSaA la[;k  2.746  dks rhu
lkFkZd vadksa rd iw.kk±fdr djus ij 2.75 izkIr gksrk gS] tcfd
2.743 osQ iw.kk±du ls  2.74 feyrk gSA ifjikVh osQ vuqlkj
fu;e ;g gS fd ;fn mis{k.kh; vad (iwoksZDr la[;k esa
v/ksjs[kkafdr vad) 5 ls vf/d gS rks iwoZorhZ vad esa
,d dh o`f¼ dj nh tkrh gS] vkSj ;fn ;g mis{k.kh;
vad 5 ls de gksrk gS] rks iwoZorhZ vad vifjo£rr j[kk
tkrk gSA ysfdu ;fn la[;k 2.745 gS] ftlesa mis{k.kh; vad
5 gS] rks D;k gksrk gS\ ;gk¡ ifjikVh ;g gS fd ;fn iwoZorhZ
vad le gS rks mis{k.kh; vad dks NksM+ fn;k tkrk gS vkSj
;fn ;g fo"ke gS] rks iwoZorhZ vad esa 1 dh o`f¼ dj nsrs
gSaA  rc la[;k 2.745, rhu lkFkZd vadksa rd iw.kk±du djus ij
2.74 gks tkrh gSA nwljh vksj] la[;k  2.735 rhu lkFkZd vadksa
rd iw.kk±fdr djus osQ i'pkr~  2.74 gks tkrh gS] D;ksafd
iwoZorhZ vad fo"ke gSA

fdlh Hkh my>u okys vFkok cgqinh tfVy ifjdyu esa]
eè;orhZ inksa esa lkFkZd vadksa ls ,d vad vf/d jgus nsuk
pkfg,] ftls ifjdyu osQ var esa mfpr lkFkZd vadksa rd
iw.kk±fdr dj nsuk pkfg,A blh izdkj] ,d la[;k tks dbZ
lkFkZd vadksa rd Kkr gS] tSls fuokZr esa izdk'k dk osx] ftlosQ
fy,] izk;%  2.99792458  × 108 m/s dks lfUudV eku
3 × 108 m/s esa iw.kk±fdr dj ifjdyuksa esa mi;ksx djrs gSaA var
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esa è;ku jf[k;s fd lw=kksa esa mi;ksx gksus okyh ;FkkFkZ la[;k,a]

tSls 2
L

T
g

= π  esa 2 π , esa lkFkZd vadksa dh la[;k vR;f/

d (vuUr) gSA  π = 3.1415926.... dk eku cgqr vf/d
lkFkZd vadksa rd Kkr gS ysfdu vke ekfir jkf'k;ksa esa
ifj'kqf¼ osQ vk/kj ij π  dk eku  3.142 ;k 3.14 Hkh ysuk
roZQ lEer gSA

mnkgj.k 1.1  fdlh ?ku dh izR;sd Hkqtk dh eki
7.203 m gSA mfpr lkFkZd vadksa rd ?ku dk oqQy
i`"B {ks=kiQy ,oa vk;ru Kkr dhft,A

gy   ekih xbZ yEckbZ esa lkFkZd vadksa dh la[;k 4 gSA
blfy,] ifjdfyr {ks=kiQy ,oa vk;ru osQ ekuksa dks Hkh 4
lkFkZd vadksa rd iw.kk±fdr fd;k tkuk pkfg,A

?ku dk i`"B {ks=kiQy = 6(7.203)2 m2

= 311.299254 m2

= 311.3 m2

?ku dk vk;ru = (7.203)3  m3

= 373.714754 m3

= 373.7 m3 ⊳

mnkgj.k 1.2  fdlh inkFkZ osQ 5.74 g dk vk;ru
1.2 cm3  gSA lkFkZd vadksa dks è;ku esa j[krs gq, bldk
?kuRo O;Dr dhft,A

gy  nzO;eku esa 3 lkFkZd vad gSa] tcfd vk;ru osQ ekfir
eku esa osQoy nks lkFkZd vad gSaA vr% ?kuRo dks osQoy nks
lkFkZd vadksa rd O;Dr fd;k tkuk pkfg,A

35.74
g cm

1.2
−=?kuRo

                        = 4.8 g cm--3 ⊳

1.3.3 vadxf.krh; ifjdyuksa osQ ifj.kkeksa esa vfuf'prrk
fu/kZfjr djus osQ fu;e

vadh; lafØ;kvksa esa la[;kvksa@ ekfir jkf'k;ksa esa vfuf'prrk
;k =kqfV fu/kZfjr djus laca/h fu;eksa dks fuEufyf[kr  mnkgj.kksa
osQ }kjk le>k tk ldrk gSA

(1) ;fn fdlh iryh] vk;rkdkj 'khV dh yEckbZ vkSj pkSM+kbZ]
fdlh ehVj iSekus ls ekius ij Øe'k% 16.2 cm  ,oa
10.1 cm gSa] rks ;gk¡ izR;sd eki esa rhu lkFkZd vad gSaA

bldk vFkZ gS fd yEckbZ dks ge bl izdkj fy[k ldrs gSa

                       l = 16.2 ± 0.1  cm

   = 16.2 cm ± 0.6 %.

blh izdkj] pkSM+kbZ dks bl izdkj fy[kk tk ldrk gS

b = 10.1  ± 0.1 cm

   = 10.1 cm ± 1 %

rc] =kqfV la;kstu osQ fu;e dk mi;ksx djus ij] nks (;k vf/
d) izk;ksfxd ekiksa osQ xq.kuiQy dh =kqfV

    lb = 163.62 cm2 + 1.6%

         = 163.62 + 2.6 cm2

bl mnkgj.k osQ vuqlkj ge vafre ifj.kke dks bl izdkj
fy[ksaxs

l b = 164 + 3 cm2

;gk¡] 3 cm2 vk;rkdkj 'khV osQ {ks=kiQy osQ vkdyu esa dh
xbZ =kqfV vFkok vfuf'prrk gSA

(2) ;fn fdlh izk;ksfxd vkadM+s osQ leqPp; esa n lkFkZd
vadksa dk mYys[k gS] rks vkadM+s osQ la;kstu ls izkIr
ifj.kke Hkh n lkFkZd vadksa rd oS/ gksxkA

rFkkfi] ;fn vkadM+s ?kVk;s tkrs gSa rks lkFkZd vadksa dh la[;k
de dh tk ldrh gSA mnkgj.kkFkZ]  12.9 g – 7.06 g  nksuksa
rhu lkFkZd vadksa rd fofu£n"V gSa] ijUrq bls  5.84 g  osQ :i
eas ewY;kafdr ugha fd;k tk ldrk gS cfYd osQoy 5.8 g

fy[kk tk,xk] D;ksafd ladyu ;k O;odyu esa vfuf'prrk,¡
,d fHkUu izdkj ls la;ksftr gksrh gSaA (ladfyr ;k O;odfyr
dh tkus okyh la[;kvksa esa n'keyo osQ ckn de ls de vadksa
okyh la[;k u fd de ls de lkFkZd vadksa okyh la[;k
fu.kZ; dk vk/kj gksrh gSA)
(3) fdlh la[;k osQ eku esa vkisf{kd =kqfV] tks fofu£n"V
lkFkZd vadksa rd nh xbZ gS] u osQoy n ij] oju] nh xbZ
la[;k ij Hkh fuHkZj djrh gSA
mnkgj.kkFkZ] nzO;eku 1.02 g osQ ekiu esa ;FkkFkZrk  ± 0.01 g  gS]
tcfd nwljh eki  9.89 g  Hkh  ± 0.01 g  rd gh
;FkkFkZ gSA

1.02 esa vkisf{kd =kqfV
= (± 0.01/1.02) × 100 %
= ± 1%

blh izdkj  9.89 g  esa vkisf{kd =kqfV
= (± 0.01/9.89) × 100 %

                      = ± 0.1 %
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7ek=kd ,oa ekiu

var esa] ;kn jf[k, fd cgqinh; vfHkdyu osQ eè;orhZ
ifj.kke dks ifjdfyr djus esa izR;sd eki dks] vYire
ifj'kq¼ eki ls ,d lkFkZd vad vf/d j[kuk pkfg,A
vkadM+ksa osQ vuqlkj bls roZQlaxr djus osQ ckn gh budh
vadh; lafØ;k,¡ djuk pkfg, vU;Fkk iw.kk±du dh =kqfV;k¡
mRiUu gks tk,axhA mnkgj.kkFkZ]  9.58  osQ O;qRØe dk rhu
lkFkZd vadksa rd iw.kk±du djus ij eku 0.104 gS] ijUrq
0.104 dk O;qRØe djus ij rhu lkFkZd vadksa rd izkIr eku
9.62 gSA ij ;fn geus  1/9.58 = 0.1044 fy[kk gksrk rks
mlosQ O;qRØe dks rhu lkFkZd vadksa rd iw.kk±fdr djus ij
gesa ewy eku 9.58 izkIr gksxkA

mijksDr mnkgj.k] tfVy cgqinh ifjdyu osQ eè;orhZ inksa esa
(de ls de ifj'kq¼ eki esa vadksa dh la[;k dh vis{kk) ,d
vfrfjDr vad j[kus dh /kj.kk dks U;k;laxr Bgjkrk gS] ftlls fd
la[;kvksa dh iw.kk±du izfØ;k esa vfrfjDr =kqfV ls cpk tk losQA

1.4  HkkSfrd jkf'k;ksa dh foek,¡
fdlh HkkSfrd jkf'k dh izòQfr dh O;k[;k mldh foekvksa }kjk
dh tkrh gSA O;qRiUu ek=kdksa }kjk O;Dr gksus okyh lHkh
HkkSfrd jkf'k;k¡] lkr ewy jkf'k;ksa osQ la;kstu osQ inksa esa izLrqr
dh tk ldrh gSaA bu ewy jkf'k;ksa dks ge HkkSfrd lalkj dh
lkr foek,¡ dg ldrs gSa vkSj bUgsa xq# dks"Bd osQ lkFk fu£n"V
fd;k tkrk gSA bl izdkj] yEckbZ dh foek  [L], fo|qr /kjk
dh [A], Å"ekxfrdh; rki dh  [K], T;ksfr rhozrk dh  [cd],

vkSj inkFkZ dh ek=kk dh [mol]  gSA fdlh HkkSfrd jkf'k dh
foek,¡ mu ?kkrksa (;k ?kkrkadksa) dks dgrs gSa] ftUgsa ml
jkf'k dks O;Dr djus osQ fy, ewy jkf'k;ksa ij p<+kuk
iM+rk gSA è;ku nhft, fdlh jkf'k dks xq# dks"Bd
[  ] ls ?ksjus dk ;g vFkZ gS fd ge ml jkf'k dh foek ij
fopkj dj jgs gSaA

 ;kaf=kdh esa] lHkh HkkSfrd jkf'k;ksa dks foekvksa [L], [M] vkSj
[T] osQ inksa esa O;Dr fd;k tk ldrk gSA mnkgj.kkFkZ] fdlh
oLrq }kjk ?ksjk x;k vk;ru mldh yEckbZ] pkSM+kbZ vkSj Å¡pkbZ
vFkok rhu yEckb;ksa osQ xq.ku }kjk O;Dr fd;k tkrk gSA
blfy,] vk;ru dk foeh; lw=k  = [L] × [L] × [L] = [L]3 =

[L3]A D;ksafd] vk;ru] nzO;eku vkSj le; ij fuHkZj ugha
djrk] blfy, ;g dgk tkrk gS fd vk;ru esa nzO;eku dh
'kwU; foek]  [M°], le; dh 'kwU; foek [T°] rFkk yEckbZ dh
3 foek,¡ [L3] gSaA

blh izdkj] cy dks nzO;eku vkSj Roj.k osQ xq.kuiQy osQ
:i esa bl izdkj O;Dr dj ldrs gSa]

cy   = nzO;eku × Roj.k
= nzO;eku × (yEckbZ)/(le;)2

cy dh foek,¡ [M] [L]/[T]2 = [M L T–2] gSa A vr% cy
esa] nzO;eku dh 1, yEckbZ dh 1 vkSj le; dh –2 foek,¡ gSaA
;gk¡ vU; lHkh ewy jkf'k;ksa dh foek,¡ 'kwU; gSaA

è;ku nhft,] bl izdkj osQ izLrqrhdj.k esa ifjek.kksa ij fopkj
ugha fd;k tkrkA blesa HkkSfrd jkf'k;ksa osQ izdkj dh xq.krk dk
lekos'k gksrk gSA bl izdkj] bl lanHkZ esa osx ifjorZu] izkjafHkd
osx] vkSlr osx] vafre osx vkSj pky] ;s lHkh rqY; jkf'k;k¡ gSa]
D;ksafd ;s lHkh jkf'k;k¡ yEckbZ@le;  osQ :i esa O;Dr dh tk
ldrh gSa vkSj budh foek,¡  [L]/[T] ;k [L T–1] gSaA

1.5 foeh; lw=k ,oa foeh; lehdj.ksa

fdlh nh gqbZ HkkSfrd jkf'k dk foeh; lw=k og O;atd gS tks
;g n'kkZrk gS fd fdlh HkkSfrd jkf'k esa fdl ewy jkf'k dh
fdruh foek,¡ gSaA mnkgj.kkFkZ] vk;ru dk foeh; lw=k
[M° L3 T°]  vkSj osx ;k pky dk  [M° L T-1] gSA blh izdkj]
[M° L T–2], Roj.k dk rFkk [M L–3 T°] nzO;eku ?kuRo dk
foeh; lw=k gSA

fdlh HkkSfrd jkf'k dks mlosQ foeh; lw=k osQ cjkcj fy[kus
ij izkIr lehdj.k dks ml jkf'k dk foeh; lehdj.k dgrs
gSaA vr% foeh; lehdj.k og lehdj.k gS ftlesa fdlh
HkkSfrd jkf'k dks ewy jkf'k;ksa vkSj mudh foekvksa osQ inksa esa
fu:fir fd;k tkrk gSA mnkgj.k osQ fy,] vk;ru [V],  pky
[v], cy  [F]  vkSj nzO;eku ?kuRo [ρ] dh foeh; lehdj.k dks
bl izdkj O;Dr fd;k tk ldrk gS %

[V] = [M0 L3 T0]

[v] = [M0 L T–1]

[F] = [M L T–2]

[ρ] = [M L–3 T0]

HkkSfrd jkf'k;ksa osQ chp laca/ fu:fir djus okys lehdj.k
osQ vk/kj ij foeh; lehdj.k] O;qRiUu dh tk ldrh gSA
fofo/ izdkj dh cgqr lh HkkSfrd jkf'k;ksa osQ foeh; lw=k]
ftUgsa vU; HkkSfrd jkf'k;ksa osQ eè; laca/ksa dks fu:fir djus
okys lehdj.kksa ls O;qRiUu rFkk ewy jkf'k;ksa osQ inksa esa O;Dr
fd;k x;k gS] vkiosQ ekxZn'kZu ,oa rkRdkfyd lanHkZ osQ fy,
ifjf'k"V&9 esa fn, x, gSaA

1.6 foeh; fo'ys"k.k ,oa blosQ vuqiz;ksx

foekvksa dh ladYiuk dh Loho`Qfr] tks HkkSfrd O;ogkj osQ
o.kZu esa ekxZn'kZu djrh gS] viuk ,d vk/kfjd egRo j[krh
gS D;ksafd blosQ vuqlkj osQoy ogh HkkSfrd jkf'k;k¡ ladfyr
;k O;odfyr dh tk ldrh gSa ftudh foek,¡ leku gSaA
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foeh; fo'ys"k.k dk O;kid Kku] fofHkUu HkkSfrd jkf'k;ksa osQ
chp laca/ksa osQ fuxeu esa lgk;rk djrk gS vkSj fofHkUu
xf.krh; O;atdksa dh O;qRifÙk] ;FkkFkZrk rFkk foeh; laxrrk dh
tk¡p djus esa lgk;d gSA tc nks ;k vf/d HkkSfrd jkf'k;ksa osQ
ifjek.kksa dks xq.kk (;k Hkkx) fd;k tkrk gS] rks muosQ ek=kdksa
osQ lkFk ml izdkj dk O;ogkj fd;k tkuk pkfg, tSlk ge
lkekU; cht&xf.krh; izrhdksa osQ lkFk djrs gSaA va'k vkSj gj
ls loZle ek=kdksa dks ge fujflr dj ldrs gSaA ;gh ckr
HkkSfrd jkf'k dh foekvksa osQ lkFk Hkh ykxw gksrh gSA blh izdkj]
fdlh xf.krh; lehdj.k esa i{kksa esa izrhdksa }kjk fu:fir
HkkSfrd jkf'k;ksa dh foek,¡ leku gksuh pkfg,A

1.6.1 lehdj.kksa dh foeh; laxfr dh tk¡p

HkkSfrd jkf'k;ksa osQ ifjek.k osQoy rHkh ladfyr ;k O;odfyr
fd, tk ldrs gSa ;fn mudh foek,¡ leku gksaA nwljs 'kCnksa
esa] ge osQoy ,d gh izdkj dh jkf'k;ksa dk ladyu ;k
O;odyu dj ldrs gSaA vr% cy dks osx osQ lkFk ladfyr
;k Å"ek xfrd rki esa ls fo|qr /kjk dks O;odfyr ugha
fd;k tk ldrkA bl ljy fl¼kar dks foekvksa dh le?kkrrk
fl¼kar dgrs gSa vkSj bldh lgk;rk ls fdlh lehdj.k dh
la'kqf¼ dh tk¡p dj ldrs gSaA ;fn fdlh lehdj.k osQ lHkh
inksa dh foek,¡ leku ugha gSa rks og lehdj.k xyr gksrh gSA
vr% ;fn ge fdlh fi.M dh yEckbZ (;k nwjh) osQ fy,
O;atd O;qRiUu djsa] rks pkgs mlesa lfEefyr izrhd oqQN Hkh
gksa] mudh foekvksa dks ljy djus ij var esa izR;sd in esa
yEckbZ dh foek gh 'ks"k jguh pkfg,A blh izdkj] ;fn ge
pky osQ fy, lehdj.k O;qRiUu djsa] rks blosQ nksuksa i{kksa osQ
inksa dk foeh;&lw=k ljyhdj.k osQ ckn  [L T–1] gh ik;k
tkuk pkfg,A

;fn fdlh lehdj.k dh la'kqf¼ esa lansg gks rks ml
lehdj.k dh laxfr dh izkFkfed tkap osQ fy, ekU; izFkk
osQ vuqlkj foekvksa dk mi;ksx fd;k tkrk gSA fdUrq] foeh;
laxfr fdlh lehdj.k osQ lgh gksus dh xkjaVh ugha gSA ;g
vfoe jkf'k;ksa ;k iQyuksa dh vfuf'prrk lhek rd vfuf'pr
gksrh gSA f=kdks.kferh;] y?kqx.kdh; vkSj pj?kkrkadh iQyuksa
tSls fof'k"V iQyuksa osQ dks.kkad vfoe gksus pkfg,A ,d 'kq¼
la[;k] leku HkkSfrd jkf'k;ksa dk vuqikr] tSls vuqikr osQ
:i esa dks.k (yEckbZ@yEckbZ)] vuqikr osQ :i esa viorZukad
(fuokZr esa izdk'k dk osx@ekè;e esa izdk'k dk osx) vkfn
dh dksbZ foek,¡ ugha gksrhaA

vc] ge fuEufyf[kr lehdj.k dh foeh; laxfr ;k
lekaxrk dh tk¡p dj ldrs gSa

2(1/2) 0 0x x v  t a t= + +

tgk¡ x fdlh d.k vFkok fi.M }kjk t  lsoaQM esa pfyr og nwjh
gS] tks d.k ;k fi.M le;  t = 0  ij fLFkfr  x

0
  ls izkjafHkd

osx  v
0
  ls vkjEHk djosQ r; djrk gS] vkSj bldk xfr dh

fn'kk esa ,dleku Roj.k  a  jgrk gSA
izR;sd in osQ fy, foeh; lehdj.k fy[kus ij]
                 [x] = [L]
               [x

0
 ] = [L]

             [v
0
 t] = [L T–1]  [T]

                     = [L]
       [1/2 a t2] = [L T–2] [T2]
                     = [L]
D;ksafd bl lehdj.k osQ lHkh inksa dh foek,¡ leku (yEckbZ
dh) gSa] blfy, ;g foeh; n`f"V ls laxr lehdj.k gSA

;gk¡ è;ku nsus ;ksX; rF; ;g gS] fd foeh; laxfr ijh{k.k]
ek=kdksa dh laxfr ls de ;k vf/d oqQN ugha crkrkA ysfdu]
bldk ykHk ;g gS fd ge ek=kdksa osQ fdlh fo'ks"k p;u osQ
fy, ckè; ugha gSa vkSj u gh gesa ek=kdksa osQ ikjLifjd xq.ktksa
;k viorZdksa esa :ikarj.k dh fpUrk djus dh vko';drk gSA
;g ckr Hkh gesa Li"V djuh pkfg, fd ;fn dksbZ
lehdj.k laxfr ijh{k.k esa vliQy gks tkrh gS rks og
xyr fl¼ gks tkrh gS] ijUrq ;fn og ijh{k.k esa liQy
gks tkrh gS rks blls og lgh fl¼ ugha gks tkrhA bl izdkj
dksbZ foeh; :i ls lgh lehdj.k vko';d :i ls ;FkkFkZ
(lgh) lehdj.k ugha gksrh] tcfd foeh; :i ls xyr ;k
vlaxr lehdj.k xyr gksuh pkfg,A

mnkgj.k 1.3  vkb, fuEufyf[kr lehdj.k ij
fopkj djsa

      
1

2
m v m g h2 =

;gk¡ m oLrq dk nzO;eku] v  bldk osx gS]  g  xq#Roh;
Roj.k vkSj  h  Å¡pkbZ gSA tk¡fp, fd D;k ;g lehdj.k
foeh; n`f"V ls lgh gSA

gy  ;gk¡ oke i{k dh foek,¡
             [M]  [L T–1 ]2 = [M] [ L2 T–2]
rFkk      = [M L2 T–2]

nf{k.k i{k dh foek,¡
           [M][L T–2]  [L] = [M][L2 T–2]

              = [M L2 T–2]

pw¡fd] nksuksa i{kksa dh foek,¡ leku gSa] blfy, ;g lehdj.k
foeh; n`f"V ls lgh gSA ⊳
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⊳

⊳

mnkgj.k 1.4   ÅtkZ dk SI ek=kd J = kg m2 s–2; gS]
pky v  dk   m s–1 vkSj Roj.k a dk m s–2  gSA xfrt
ÅtkZ (k) osQ fy, fuEufyf[kr lw=kksa esa vki fdl&fdl
dks foeh; n`f"V ls xyr crk,¡xs\  (m fi.M dk
nzO;eku gS )A
(a) K = m2 v3

(b) K = (1/2)mv2

(c) K = ma
(d) K = (3/16)mv2

(e) K = (1/2)mv2 + ma

gy   izR;sd lgh lehdj.k esa nksuksa i{kksa dk foeh; lw=k leku
gksuk pkfg,A ;g Hkh fd osQoy leku foekvksa okyh jkf'k;ksa
dk gh ladyu ;k O;odyu fd;k tk ldrk gSA nf{k.k i{k
dh jkf'k dh foek,¡ (a)  osQ fy, [M2 L3 T–3]; (b) rFkk (d)

osQ fy,  [M L2 T–2]; (c)  osQ fy,  [M L T–2] gSA lehdj.k
(e) osQ nf{k.k i{k dh jkf'k dh dksbZ mfpr foek,¡ ugha gSa
D;ksafd blesa fHkUu foekvksa okyh nks jkf'k;ksa dks ladfyr fd;k
x;k gSA vc D;ksafd K  dh foek,¡ [M L2 T–2] gS] blfy, lw=k
(a), (c) ,oaa (e) foeh; :i ls laxr ugha gSaA è;ku nsa] fd
foeh; rdks± ls ;g irk ugha pyrk fd (b) o (d) esa dkSu lk
lw=k lgh gSA blosQ fy, xfrt ÅtkZ dh okLrfod ifjHkk"kk dks
ns[kuk iM+sxk (ns[ksa vè;k; 5)A xfrt ÅtkZ osQ fy, lgh lw=k
(b) esa fn;k x;k gSA   ⊳

1.6.2 fofHkUu HkkSfrd jkf'k;ksa osQ eè; laca/ O;qRiUu
djuk

dHkh&dHkh fofHkUu HkkSfrd jkf'k;ksa osQ chp laca/ O;qRiUu
djus osQ fy, foekvksa dh fof/ dk mi;ksx fd;k tk ldrk
gSA blosQ fy, gesa ;g Kkr gksuk pkfg, fd ,d HkkSfrd jkf'k
fdu&fdu nwljh HkkSfrd jkf'k;ksa ij fuHkZj djrh gS (rhu HkkSfrd
jkf'k;ksa ;k ,d?kkrr% Lora=k pjksa rd)A blosQ fy,] ge nh xbZ
jkf'k dks fuHkZj jkf'k;ksa dh fofHkUu ?kkrksa osQ xq.kuiQy osQ :i esa
fy[krs gSaA vkb;s] ,d mnkgj.k }kjk bl izfØ;k dks le>saA

mnkgj.k 1.5  ,d ljy yksyd ij fopkj dhft,]
ftlesa xksyd dks ,d /kxs ls ck¡/ dj yVdk;k x;k
gS vkSj tks xq#Ro cy osQ v/hu nksyu dj jgk gSA eku
yhft, fd bl yksyd dk nksyu dky bldh yEckbZ
(l), xksyd osQ nzO;eku (m) vkSj xq#Roh; Roj.k (g) ij
fuHkZj djrk gSA foekvksa dh fof/ dk mi;ksx djosQ
blosQ nksyu&dky osQ fy, lw=k O;qRiUu dhft,A

gy  nksyu dky  T  dh] jkf'k;ksa l, g  vkSj m ij fuHkZjrk dks
,d xq.kuiQy osQ :i esa bl izdkj fy[kk tk ldrk gS %

T = k lx gy mz

tgk¡] k ,d foekghu fLFkjkad gS] ,oa  x, y, z  ?kkrkad gSaA

nksuksa vksj dh jkf'k;ksa osQ foeh; lw=k fy[kus ij

o o 1 1 1 -2 1[L M T ]=[L ] [L T ] [M ]x y z

= Lx+y T–2y  Mz

nksuksa vksj dh foek,¡ leho`Qr djus ij

x + y = 0; –2y = 1; ,oa z = 0

vr% 
1 1

, – , 0
2 2

x y z= = =

∴   T = k l½ g–½

;k   T = 
l

k
g

è;ku nhft,] ;gk¡ fLFkjkad  k dk eku foeh; fof/ ls Kkr
ugha fd;k tk ldrk gSA ;gk¡ bldk dksbZ vFkZ ugha gS fd lw=k
osQ nf{k.k i{k dks fdlh la[;k ls xq.kk fd;k x;k gS] D;ksafd
,slk djus ls foek,¡ izHkkfor ugha gksrhaA

okLro esa]  k = 2π, vr% T = 2
l

g
π ⊳

ijLij lacaf/r jkf'k;ksa osQ chp laca/ O;qRiUu djus osQ fy,
foeh; fo'ys"k.k dkiQh mi;ksxh gSA rFkkfi foekghu fLFkjkadksa
osQ eku bl fof/ }kjk Kkr ugha fd, tk ldrsA foeh; fof/
}kjk fdlh lehdj.k dh osQoy foeh; oS/rk gh tkaph tk
ldrh gS] fdlh lehdj.k esa fofHkUu HkkSfrd jkf'k;ksa osQ chp
;FkkFkZ laca/ ugha tkaps tk ldrsA ;g leku foek okyh jkf'k;ksa
esa foHksn ugha dj ldrhA

bl vè;k; osQ var esa fn, x, dbZ vH;kl iz'u]
vkidh  foeh; fo'ys"k.k dh oqQ'kyrk fodflr djus esa
lgk;d gksaxsA
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lkjka'k

1. HkkSfrd foKku HkkSfrd jkf'k;ksa osQ ekiu ij vkèkkfjr ,d ifjek.kkRed foKku gS A oqQN HkkSfrd jkf'k;ka
tSls yackbZ] nzO;eku] le;] fo|qr èkkjk] Å"ekxfrd rki] inkFkZ dh ek=kk vkSj T;ksfr&rhozrk] ewy jkf'k;ksa
osQ :i esa pquh xbZ gSaA

2. izR;sd ewy jkf'k fdlh ewy ek=kd (tSls ehVj] fdyksxzke] lsdaM] ,sfEi;j] osQfYou] eksy vkSj oSaQMsyk)
osQ in esa ifjHkkf"kr gS A ewy ek=kd LosPNk ls p;fur ijarq leqfpr :i ls ekudhÑr funsZ'k ekud
gksrs gSa A ewy jkf'k;ksa osQ ek=kdksa dks ewy ek=kd dgrs gSaA

3. ewy jkf'k;ksa ls O;qRiUu vU; HkkSfrd jkf'k;ksa dks ewy ek=kdkasa  osQ la;kstu osQ :i esa O;Dr dj ldrs
gSa] ftUgsa O;qRiUu ek=kd dgrs gSa A ewy vkSj O;qRiUu nksuksa ek=kdksa osQ iw.kZ leqPp; dks] ek=kd iz.kkyh
dgrs gSa A

4. lkr ewy ek=kdksa ij vk/kfjr ek=kdksa dh varjkZ"Vªh; iz.kkyh (SI) orZeku esa varjkZ"Vªh; Lrj ij LohÑr
iz.kkyh gS A ;g iz.kkyh leLr lalkj esa O;kid :i ls iz;ksx essa ykbZ tkrh gS A

5. ewy jkf'k;ksa vkSj O;qRiUu jkf'k;ksa ls izkIr lHkh HkkSfrd ekiksa esa SI ek=kdksa dk iz;ksx fd;k tkrk gSA
oqQN O;qRiUu ek=kdksa dks  SI ek=kdksa esa fo'ks"k ukeksa (tSls twy] U;wVu] okV vkfn) ls O;Dr fd;k tkrk
gS A

6. SI ek=kdksa osQ lqifjHkkf"kr ,oa varjkZ"Vªh; Lrj ij LohÑr ek=kd izrhd gSa (tSls ehVj osQ fy, m,

fdyksxzke osQ fy, kg] lsdaM osQ fy, s] ,sfEi;j osQ fy, A] U;wVu osQ fy, N] bR;kfn)A

7. izk;% NksVh ,oa cM+h jkf'k;ksa dh HkkSfrd ekiksa dks oSKkfud laosQr esa 10 dh ?kkrksa esa O;Dr fd;k tkrk
gS A eki laosQrksa rFkk vkafdd vfHkdyuksa dh ljyrk gsrq la[;kvksa dh ifj'kq¼rk dk laosQr djrs gq,
oSKkfud laosQr ,oa iwoZyXuksa dk iz;ksx fd;k tkrk gS A

8. HkkSfrd jkf'k;ksa osQ laosQru vkSj SI ek=kdksa osQ izrhdksa] oqQN vU; ek=kdksa] HkkSfrd jkf'k;ksa vkSj ekiksa
dks mfpr :i ls O;Dr djus gsrq iwoZyXu osQ fy, oqQN lkekU; fu;eksa vkSj funsZ'kksa dk ikyu djuk
pkfg, A

9. fdlh Hkh HkkSfrd jkf'k osQ vfHkdyu esa mlosQ ek=kd dh izkfIr gsrq laca/ (laca/ksa) esa lfEefyr O;qRiUu
jkf'k;ksa osQ ek=kdksa dks okafNr ek=kdksa dh izkfIr rd chtxf.krh; jkf'k;ksa dh Hkkafr le>uk pkfg, A

10. ekfir ,oa vfHkdfyr jkf'k;ksa esa osQoy mfpr lkFkZd vadksa dks gh j[kk jgus nsuk pkfg, A fdlh Hkh
la[;k esa lkFkZd vadksa dh la[;k dk fuèkkZj.k] muosQ lkFk vadh; lafØ;kvksa dks djus vkSj vfuf'pr
vadksa dk fudVu djus esa buosQ fy, cuk, x, fu;eksa dk ikyu djuk pkfg, A

11. ewy jkf'k;ksa dh foekvksa vkSj bu foekvksa dk la;kstu HkkSfrd jkf'k;ksa dh izÑfr dk o.kZu djrk gS
A lehdj.kksa dh foeh; laxfr dh tkap vkSj HkkSfrd jkf'k;ksa esa lacaèk O;qRiUu djus esa foeh; fo'ys"k.k
dk iz;ksx fd;k tk ldrk gSA dksbZ foeh; laxr lehdj.k okLro esa lgh gks] ;g vko';d ugha gS
ijarq foeh; :i ls xyr ;k vlaxr lehdj.k xyr gh gksxh A

vH;kl

fVIi.kh % la[;kRed mÙkjksa dks fy[krs le;] lkFkZd vadksa dk è;ku jf[k;sA
1.1 fjDr LFkku Hkfj,

(a) fdlh 1 cm Hkqtk okys ?ku dk vk;ru---------m3 osQ cjkcj gS A
(b) fdlh 2 cm f=kT;k o 10 cm maQpkbZ okys flfyaMj dk i`"B {ks=kiQy---------(mm)2 osQ

cjkcj gSA
(c) dksbZ xkM+h 18 km/h dh pky ls py jgh gS rks ;g l s esa---------m pyrh gS A
(d) lhls dk vkisf{kd ?kuRo 11.3 gS A bldk ?kuRo-------g cm–3 ;k------kg m–3 gS A
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1.2  fjDr LFkkuksa dks ek=kdksa osQ mfpr ifjoZru }kjk Hkfj,
(a) 1 kg m2 s–2 =............  g cm2 s–2

(b) 1 m =................. ly
(c) 3.0 m s–2 =................. km h–2

(d) G = 6.67 × 10–11 N m2  (kg)–2 =................. (cm)3 s–2 g–1

1.3 mQ"ek (ijkxeu esa mQtkZ) dk ek=kd oSQyksjh gS vkSj ;g yxHkx 4.2 J osQ cjkcj gS] tgka
1 J = 1 kg m2 s–2A eku yhft, fd ge ek=kdksa dh dksbZ ,slh iz.kkyh mi;ksx djrs gSa ftlls
nzO;eku dk ek=kd α kg osQ cjkcj gS] yackbZ dk ek=kd β m osQ cjkcj gS] le; dk
ek=kd γ s osQ cjkcj gS A ;g iznf'Zkr dhft, fd u, ek=kdksa osQ inksa esa oSQyksjh dk
ifjek.k 4.2 α −1 β−2 γ2 gS A

1.4 bl dFku dh Li"V O;k[;k dhft, % rqyuk osQ ekud dk fo'ks"k mYys[k fd, fcuk ¶fdlh
foeh; jkf'k dks ^cM+k* ;k ^NksVk* dguk vFkZghu gS¸ A bls è;ku esa j[krs gq, uhps fn, x,
dFkuksa dks tgka dgha Hkh vko';d gks] nwljs 'kCnksa esa O;Dr dhft, %

(a) ijek.kq cgqr NksVs fi.M gksrs gSa A
(b) tsV ok;q;ku vR;fèkd xfr ls pyrk gS A
(c) c`gLifr dk nzO;eku cgqr gh vfèkd gS A
(d) bl dejs osQ vanj ok;q esa v.kqvksa dh la[;k cgqr vfèkd gS A
(e) bysDVªkWu] izksVkWu ls cgqr Hkkjh gksrk gS A
(f) èofu dh xfr izdk'k dh xfr ls cgqr gh de gksrh gS A

1.5 yackbZ dk dksbZ ,slk u;k ek=kd pquk x;k gS ftlosQ vuqlkj fuokZr esa izdk'k dh pky 1 gSA
yEckbZ osQ u, ek=kd osQ inksa esa lw;Z rFkk i`Foh osQ chp dh nwjh fdruh gS] izdk'k bl nwjh dks
r; djus esa8 min vkSj 20 s yxkrk gS A

1.6 yackbZ ekius osQ fy, fuEufyf[kr esa ls dkSu&lk lcls ifj'kq¼ ;a=k gS %
(a) ,d ofuZ;j osQfyilZ ftlosQ ofuZ;j iSekus ij 20 foHkktu gSa A
(b) ,d LozwQxst ftldk pwM+h varjky 1 mm vkSj o`Rrh; iSekus ij 100 foHkktu gSa A
(c) dksbZ izdkf'kd ;a=k tks izdk'k dh rjaxnS?;Z dh lhek osQ vanj yackbZ eki ldrk gS A

1.7 dksbZ Nk=k 100 vko/Zu ds ,d lw{en'khZ ds }kjk ns[kdj euq"; ds cky dh eksVkbZ ekirk gSA
og 20 ckj izs{k.k djrk gS vkSj mls Kkr gksrk gS fd lw{en'khZ osQ n`'; {ks=k esa cky dh vkSlr
eksVkbZ 3.5 mm gS A cky dh eksVkbZ dk vuqeku D;k gS\

1.8 fuEufyf[kr osQ mRrj nhft, %
(a) vkidks ,d èkkxk vkSj ehVj iSekuk fn;k tkrk gS A vki  èkkxs osQ O;kl dk vuqeku

fdl izdkj yxk,axs \
(b) ,d LozwQxst dk pwM+h varjky 1.0 mm gS vkSj mlosQ o`Rrh; iSekus ij 200 foHkktu

gSa A D;k vki ;g lksprs gSa fd o`Rrh; iSekus ij foHkktuksa dh la[;k LosPNk ls c<+k nsus
ij LozwQxst dh ;FkkFkZrk esa o`f¼ djuk laHko gS \

(c) ofuZ;j osQfyilZ }kjk ihry dh fdlh iryh NM+ dk ekè; O;kl ekik tkuk gS A osQoy
5 ekiuksa osQ leqPp; dh rqyuk esa O;kl osQ 100 ekiuksa osQ leqPp; osQ }kjk vf/d
fo'oluh; vuqeku izkIr gksus dh laHkkouk D;ksa gS \

1.9 fdlh edku dk iQksVksxzkiQ 35 mm LykbM ij 1.75 cm2 {ks=k ?ksjrk gS A LykbM dks fdlh
LØhu ij iz{ksfir fd;k tkrk gS vkSj LØhu ij edku dk {ks=kiQy 1.55 m2 gS A iz{ksfi=k&ijnk
O;oLFkk dk js[kh; vkoèkZu D;k gS \

1.10 fuEufyf[kr esa lkFkZd vadksa dh la[;k fyf[k, %
(a) 0.007 m2 (b) 2.64 × 1024 kg (c) 0.2370 g cm-3

(d) 6.320 J (e) 6.032 N m–2 (f) 0.0006032 m2

1.11 èkkrq dh fdlh vk;rkdkj 'khV dh yackbZ] pkSM+kbZ o eksVkbZ Øe'k% 4.234 m, 1.005 m o
2.01 cm gS A mfpr lkFkZd vadksa rd bl 'khV dk {ks=kiQy o vk;ru Kkr dhft, A

1.12 ialkjh dh rqyk }kjk ekis x, fMCcs dk nzO;eku 2.30 kg gS A lksus osQ nks VqdM+s ftudk nzO;eku
20.15 g o 20.17 g gS] fMCcs esa j[ks tkrs gSa A (a) fMCcs dk oqQy nzO;eku fdruk gS] (b)

mfpr lkFkZd vadksa rd VqdM+ksa osQ nzO;ekuksa esa fdruk varj gS \

2024-25



HkkSfrdh12

1.13 HkkSfrdh dk ,d izfl¼ laca/ fdlh d.k osQ ^py nzO;eku (moving mass)*  m, ^fojke
nzO;eku (rest mass)* m

0 
] bldh pky v, vkSj izdk'k dh pky c osQ chp gS A (;g laca/ lcls

igys vYcVZ vkbaLVkbu osQ fo'ks"k vkisf{kdrk osQ fl¼kar osQ ifj.kkeLo:i mRiUu gqvk Fkk A)
dksbZ Nk=k bl laca/ dks yxHkx lgh ;kn djrk gS ysfdu fLFkjkad c dks yxkuk Hkwy tkrk gS

A og fy[krk gS % 0
2 1/2(1 )

m
m

v
=

− A vuqeku yxkb, fd c dgka yxsxk A

1.14 ijekf.od iSekus ij yackbZ dk lqfo/ktud ek=kd ,axLVªe gS vkSj bls  Å
  

:1Å = 10–10 m

}kjk fu£n"V fd;k tkrk gS A gkbMªkstu osQ ijek.kq dk vkeki yxHkx 0.5Å gS A gkbMªkstu ijek.kqvksa
osQ ,d eksy dk m3 esa oqQy vkf.od vk;ru fdruk gksxk\

1.15 fdlh vkn'kZ xSl dk ,d eksy (xzke v.kqd) ekud rki o nkc ij 22.4 L vk;ru (xzke
v.kqd vk;ru) ?ksjrk gS A gkbMªkstu osQ xzke v.kqd vk;ru rFkk mlosQ ,d eksy osQ ijekf.od
vk;ru dk vuqikr D;k gS\ (gkbMªkstu osQ v.kq dh vkeki yxHkx 1Å

 

ekfu,) A ;g vuqikr
bruk vf/d D;ksa gS\

1.16 bl lkekU; izs{k.k dh Li"V O;k[;k dhft, % ;fn vki rhoz xfr ls xfreku fdlh jsyxkM+h
dh f[kM+dh ls ckgj ns[ksa rks lehi osQ isM+] edku vkfn jsyxkM+h dh xfr dh foijhr fn'kk
esa rsth ls xfr djrs izrhr gksrs gSa] ijUrq nwjLFk fi.M (igkfM+;ka] panzek] rkjs vkfn) fLFkj izrhr
gksrs gSa A (okLro esa] D;ksafd vkidks Kkr gS fd vki py jgs gSa] blfy,] ;s nwjLFk oLrq,a vkidks
vius lkFk pyrh gqbZ izrhr gksrh gSa)A

1.17 lw;Z ,d mQ"e IyS”ek (vk;uhÑr inkFkZ) gS ftlosQ vkarfjd ØksM dk rki 107 K ls vfèkd
vkSj cká i`"B dk rki yxHkx 6000 K gS A brus vfèkd rki ij dksbZ Hkh inkFkZ Bksl ;k rjy
izkoLFkk esa ugha jg ldrkA vkidks lw;Z dk nzO;eku ?kuRo fdl ifjlj esa gksus dh vk'kk gS
\ D;k ;g Bkslksa] rjyksa ;k xSlksa osQ ?kuRoksa osQ ifjlj esa gS \ D;k vkidk vuqeku lgh gS] bldh
tkap vki fuEufyf[kr vkadM+ksa osQ vkèkkj ij dj ldrs gSa % lw;Z dk nzO;eku = 2.0 × 1030

kg; lw;Z dh f=kT;k = 7.0 × 108 m A
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