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,l-vkbZ- ewy jkf'k;ksa osQ ek=kdksa dh ifjHkk"kk,¡

ifjf'k"V I

ehVj % ehVj] ftldk laosQr m gS] yackbZ dk SI ek=kd gSA bldh ifjHkk"kk] fuokZr~ esa izdk'k osQ pky
c  osQ fu;r la[;kRed eku dks 299792458 ysdj] ftls ms–1 ek=kd esa O;Dr fd;k tkrk gS] tgk¡
lsoaQM dks lhft+;e vko`fÙk ∆VCs 

 ds inksa esa ifjHkkf"kr fd;k tkrk gS] nh xbZ gSA

fdyksxzke % fdyksxzke] ftldk laosQr kg gS] nzO;eku dk SI ek=kd gSA bldh ifjHkk"kk] Iykad fu;rkad
h dk fu;r la[;kRed eku 6.62607015×10–34 ysdj ftls Js ek=kd esa O;Dr fd;k tkrk gS] tks kg

m2s–1 osQ leku gksrk gS tgk¡ ehVj vkSj lsoaQM dks c vkSj ∆VCs 
osQ inksa esa ifjHkkf"kr fd;k tkrk gS] nh

xbZ gSA

lsdaM % lsoaQM] ftldk laosQr s gS] le; dk SI ek=kd gSA bldh ifjHkk"kk] lhft;e vko`fÙk ∆VCs 
,

tks lhft;e–133 ijek.kq dh v{kqC/ ewy voLFkk vfrlw{e laØe.k vko`fÙk gS] dk fu;r la[;kRed eku
9192631770 ysdj ftls Hz ek=kdksa] tks s–1 osQ cjkcj gksrk gS] esa O;Dr fd;k tkrk gS] nh xbZ gSA

,sfEi;j % ,sfEi;j ftldk laosQr A gS] fo|qr&/kjk dk SI ek=kd gSA bldh ifjHkk"kk] ewy vkos'k e dk fu;r
la[;kRed eku 1.602176634×10–19 ysdj] ftls C ek=kd tks As osQ cjkcj gksrk gS] tgk¡ lsoaQM dks ∆VCs

osQ inksa esa ifjHkkf"kr fd;k tkrk gS] esa O;Dr fd;k tkrk gS] nh tkrh gSA

osQfYou % osQfYou ftldk laosQr K gS] Å"ekxfrd rki dk SI ek=kd gSA  bldh ifjHkk"kk] cksYV~leku
fu;rkad] k dk fu;r la[;kRed eku 1.380649×10–23 ysdj] ftls JK–1 ek=kd esa] tks kg m2s–2k–1

osQ cjkcj gksrk gS tgk¡ fdyksxzke] ehVj vkSj lsoaQM dks h, c  vkSj ∆VCs  
 osQ inksa esa ifjHkkf"kr fd;k tkrk

gS] O;Dr fd;k tkrk gS] nh xbZ gSA

eksy % eksy (mole) ftldk laosQr eksy (mol) gS] inkFkZ dh ek=kk dk SI ek=kd gSA ,d eksy esa Bhd
6.02214076×1023 gh ewyHkwr d.k gksrs gSaA lg la[;k] vkoksxkæks fLFkjkad] N

A 
dk fu;r la[;kRed eku

gksrk gS tc mls mol–1 ek=kd esa O;Dr fd;k tkrk gS vkSj bls vkoksxkæks 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 dk fof'k"V lewg gks ldrs gSaA

osaQMsyk % osaQMsyk ftldk laosQr cd gS] nh xbZ fn'kk esa T;ksfr&rhozrk dk SI ek=kd gSA bldh ifjHkk"kk]
540×1012 Hz vko`fÙk okys ,do.khZ fofdj.k dh nhIr izHkkfodrk] K

cd 
dk fu;r la[;kRed eku 683

ysdj tc mls lm·W–1  osQ ek=kdksa esa O;Dr fd;k tk, tks cd·sr·W–1, ;k cd sr kg–1 m–2s3 osQ cjkcj
gksrk gSA tgk¡ fdyksxzke] ehVj vkSj lsoaQM dks h, c vkSj ∆VCs 

osQ inksa esa ifjHkkf"kr fd;k tkrk gS] nh
xbZ gSA

(;gk¡ fn, x, izrhd varjjk"Vªh; ekU;rk izkIr gSa] fdlh nwljh Hkk"kk ;k fLØIV esa bUgsa ifjofrZr ugha djuk
pkfg,A)
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236 jlk;u foKku

rÙo laosQr ijek.kq eksyj
Øekad nzO;eku

(g mol–1)

,sDVhfu;e Ac 89 227.03

,syqfefu;e Al 13 26.98

,sesfjfl;e Am 95 (243)

,sUVheuh Sb 51 121.75

vkWxZu Ar 18 39.95

vkWlsZfud As 33 74.92

,sLVSVhu At 85        210

csfj;e Ba 56 137.34

cjosQfy;e Bk 97 (247)
csfjfy;e Be 4 9.01

fcLeFk Bi 83 208.98

cksgfj;e Bh 107 (264)

cksjkWu B 5 10.81

czksehu Br 35 79.91

oSQMfe;e Cd 48 112.40

lhf”k;e Cs 55 132.91

oSQfYl;e Ca 20 40.08

oSQfyiQksjfu;e Cf 98 251.08

dkcZu C 6 12.01

lhfj;e Ce 58 140.12

Dyksjhu Cl 17 35.45

Øksfe;e Cr 24 52.00

dksckYV Co 27 58.93

dkWij Cu 29 63.54

D;wfj;e Cm 96 247.07

M~;wcfu;e Db 105 (263)

fMLizksfl;e Dy 66 162.50

vkbULVhfu;e Es 99 (252)

v£c;e Er 68 167.26

;wjksfi;e Eu 63 151.96

iQ£e;e Fm 100 (257.10)

Ýyqvksjhu F 9 19.00

Úsafl;e Fr 87 (223)

xSMksfyfu;e Gd 64 157.25

xSfy;e Ga 31 69.72

tesZfu;e Ge 32 72.61

xksYM Au 79 196.97

gSiQfu;e Hf 72 178.49

gSfl;e Hs 108 (269)

ghfy;e He 2 4.00

gksfYe;e Ho 67 164.93

gkbMªkstu H 1  1.0079

baMh;e In 49   114.82

vk;ksMhu I 53   126.90

bjhfM;e Ir 77 192.2

vk;ju Fe 26 55.85

fØIVkWu Kr 36 83.80

ySUFksue La 57 138.91

ykWjsfU'k;e Lr 103 (262.1)

ysM Pb 82 207.19

yhfFk;e Li 3 6.94

Y;wVhf'k;e Lu 71 174.96

eSXuhf'k;e Mg 12 24.31

eSaxuht Mn 25 54.94

feVSfu;e Mt 109 (268)

eSaMsyhfo;e Md 101 258.10

ejdjh   Hg 80 200.59

ekWfyCMsue Mo 42 95.94

uh;ksfM;e Nd 60 144.24

fu;kWu Ne 10 20.18

uSIVwfu;e Np 93 (237.05)

fuoSQy Ni 28 58.71

fu;ksfc;e Nb 41 92.91

ukbVªkstu N 7 14.0067

ukscsfy;e No 102 (259)

vkslfe;e Os 76 190.2

vkWDlhtu O 8 16.00

iSysfM;e Pd 46 106.4

I+kQkLI+kQksjl P 15 30.97

IySfVue Pt 78 195.09

IywVksfu;e Pu 94 (244)

iksyksfu;e Po 84 210

iksVSf'k;e K 19 39.10

izSft;ksfMfe;e Pr 59 140.91

izksesfFk;e Pm 61 (145)

izksVSfDVfu;e Pa 91 231.04

jsfM;e Ra 88 (226)

jsMkWu Rn 86 (222)

jhfu;e Re 75 186.2

jksfM;e Rh 45 102.91

:fcfM;e Rb 37 85.47

#Fkhfu;e Ru 44 101.07

jnjiQks£M;e Rf 104 (261)

lSesfj;e Sm 62 150.35

LoSQfUM;e Sc 21 44.96

lhcksZfx;e Sg 106 (266)

flyhfu;e Se 34 78.96

flfydu Si 14 28.08

flYoj Ag 47 107.87

lksfM;e Na 11 22.99

LVªkWfU'k;e Sr 38 87.62

lYiQj S 16 32.06

VSUVsye Ta 73 180.95

VsDuhf'k;e Tc 43 (98.91)

Vsywfj;e Te 52 127.60

V£cve Tb 65 158.92

FkSfy;e Tl 81 204.37

Fkksfj;e Th 90 232.04

Fkwfy;e Tm 69 168.93

fVu Sn 50 118.69

VkbVsfu;e Ti 22 47.88

VaxLVu W 74 183.85

vuvufc;e Uub 112 (277)

vuvufufy;e Uun 110 (269)

vuvuvuh;e Uuu 111 (272)

;wjsfu;e U 92 238.03

oSusfM;e V 23 50.94

ftukWu Xe 54 131.30

bV£c;e Yb 70 173.04

bfVª;e Y 39 88.91

¯”kd Zn 30 65.37

”kdksZfu;e Zr 40 91.22

rÙo laosQr ijek.kq eksyj
Øekad nzO;eku

 (g mol–1)

dks"Bd esa fn;k x;k eku lcls vf/d Kkr v/Z&dkyokys leLFkkfud dk eksyj nzO;eku gSA

rÙo] mudh ijek.kq&la[;k vkSj eksyj&nzO;eku

ifjf'k"V II
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237ifjf'k"V

d. 298 K vkSj ,d ok;qeaMyh; nkc ij dqN inkFkks± dh fof'k"V ,oa eksyj Å"ek/kfjrk

inkFkZ fof'k"V Å"ek/kfjrk eksyj Å"ek/kfjrk
 (J/g)  (J/mol)

ok;q 0.720 20.8

ty (nzo) 4.184 75.4

veksfu;k (xSl) 2.06 35.1

gkbMªkstu DyksjkbM 0.797 29.1

gkbMªkstu czksekbM 0.360 29.1

veksfu;k (nzo) 4.70 79.9

,sfFky ,sYdksgkWy (nzo) 2.46 113.16

,sFkyhu Xykbdksy (nzo) 2.42 152.52

ty (Bksl) 2.06 37.08

dkcZu VsVªkDyksjkbM (nzo) 0.861 132.59

DyksjksÝyksjks dkcZu (CCl
2
F

2
) 0.5980 72.35

vkstksu 0.817 39.2

fuvkWu 1.03 20.7

Dyksjhu 0.477 33.8

czksehu 0.473 75.6

vk;ju 0.460 25.1

dkWij 0.385 24.7

,syqfefu;e 0.902 24.35

lksuk 0.128 25.2

xzsiQkbV 0.720 8.65

[k. dqN xSlksa dh eksyj Å"ek/kfjrk (J/mol)

Gas Cp Cv Cp - Cv Cp / Cv

,d ijek.kqd*

ghfy;e 20.9 12.8 8.28 1.63

vkWxkZu 20.8 12.5 8.33 1.66

vk;ksMhu 20.9 12.6 8.37 1.66

ejdjh 20.8 12.5 8.33 1.66

f}ijek.kqd †

gkbMªkstu 28.6 20.2 8.33 1.41

vkWDlhtu 29.1 20.8 8.33 1.39

ukbVªkstu 29.0 20.7 8.30 1.40

gkbMªkstu DyksjkbM 29.6 21.0 8.60 1.39

dkcZu eksuksvkWDlkbM 29.0 21.0 8.00 1.41

f=kijek.kqd †

ukbVªl vkWDlkbM 39.0 30.5 8.50 1.28

dkcZu MkbvkWDlkbM 37.5 29.0 8.50 1.29

cgqijek.kqd †

,sFksu 53.2 44.6 8.60 1.19

*osQoy LFkkukarjh; xfrt ÅtkZ
†LFkkukarjh;] daiu vkSj ?kw.kZu ÅtkZ

ifjf'k"V III
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238 jlk;u foKku

HkkSfrd fLFkjkad

izrhd ijaijkxr ek=kd ,l-vkbZ- ek=kd

xq#Rokd"kZ.k dk Roj.k g 980.6 cm/s 9.806 m/s

ijek.kq nzO;eku ek=kd (1/12 amu 1.6606 × 10-24 g 1.6606 × 10-27 kg

nzO;eku dk 1@12)  or u

vkoksxknzks fLFkjkad NA 6.022 ×1023 6.022 × 1023

particles/mol particles/mol

cksj f=kT;k ao 0.52918 C 5.2918 × 10-11 m

5.2918 × 10-9 cm

cksYV~T+eku fLFkjkad k 1.3807 × 10-16 erg/K 1.3807 × 10-23 J/K

bysDVªkWu osQ vkos'k ,oa 1.758820 ×l08 coulomb/g 1.7588 × 1011 C/kg

nzO;eku dk vuqikr e/m

bysDVªkWfud vkos'k e 1.602176 × 10-19 coulomb 1.60219 × 10-19 C

4.8033 × 10-19 esu

foJke&voLFkk esa me 9.109382 ×10-28 g 9.109382 ×10-31 kg

bysDVªkWu dk nzO;eku 0.00054859 u

iQSjkMs&fu;rkad F 96,487 coulombs/eq 96,487 C/mol e-

23.06 kcal/volt. eq 96,487 J/V.mol e-

xSl&fu;rkad R 0 8206.

L atm

mol K
8 3145

3

.

kPa dm

mol K

1 987.
cal

mol K
8.3145 J/mol.K

eksyj&vk;ru Vm 22.710981 L/mol 22.710981 × 10-3 m3/mol

22.710981 dm3/mol

foJke&voLFkk esa mn 1.674927 × 10-24 g 1.674927 × 10-27  kg

U;wVªkWu dk nzO;eku 1.008665 u

Iykad&fLFkjkad h 6.6262 × 10-27 ergs 6.6262 ×  10-34 J s

foJke&voLFkk esa mp 1.6726216 ×10-24 g 1.6726216 ×10-27 kg

izksVkWu dk nzO;eku 1.007277 u

fjM~cxZ fLFkjkad R
∞

3.289 × 1015 cycles/s 1.0974 × 107 m-1

2.1799 × 10-11 erg 2.1799 × 10-18 J

izdk'k dh xfr c 2.9979 × 1010 cm/s 2.9979 × 108 m/s

(fuokZr esa) (186,281 ehy@ls-)
π = 3.1416  2.303 R = 4.576 cal/mol  K = 19.15 J/mol K

 e = 2.71828  2.303 RT (at 25°C) = 1364 cal/mol = 5709 J/mol

 ln X = 2.303 log X

ifjf'k"V IV
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nzO;eku vkSj Hkkj osQ lkekU; ek=kd
1 ikSaM = 453.59 xzke

1 ikSaM = 453.59 xzke = 0.45359 fdyksxzke
1 fdyksxzke = 1000 xzke = 2.205 ikSaM
1 xzke = 10 Mslhxzke = 100 lsaVhxzke

= 1000 feyhxzke
1 xzke = 6.022 × 1023 ijek.kq nzO;eku ek=kd
1 ijek.kq nzO;eku = 1.6606 × 10–24 xzke
1 ehfVªjd Vu = 1000 fdyksxzke

= 2205 ikSaM

vk;ru dk lkekU; ek=kd
1 DokV~t+Z = 0.9463 fyVj
1 fyVj  = 1.056 DokV~t+Z

1 fyVj = 1 ?ku MslhehVj = 1000 ?ku
lsaVhehVj = 0.001 ?kuehVj
1 feyhfyVj = 1 ?ku lsaVhehVj = 0.001 fyVj

= 1.056 × 10-3 DokV~t+Z
1 ?kuiQqV = 28.316 fyVj = 29.902 DokV~t+Z

= 7.475 xSyu

ÅtkZ dk lkekU; ek=kd
1 twy = 1 ××××× 107 ergs

1 Å"e jklk;fud osQyksjh**
=  4.184 twy
= 4.184  × 107 ergs

= 4.129 × 10–2 fyVj ok;qeaMy
= 2.612 × 1019 bysDVªkWu cksYV
1 ergs = 1 × 10–7 twy = 2.3901 × 10–8 osQyksjh
1 bysDVªkWu oksYV = 1.6022 × 10–19 twy

= 1.6022 × 10–12 erg
= 96.487 kJ/mol†

1 fyVj&ok;qeaMy = 24.217 osQyksjh
= 101.32 twy

   = 1.0132 ×109 ergs

1 fczfV'k Å"ek dk ek=kd = 1055.06  twy
= 1.05506 ×1010 ergs

= 252.2 osQyksjh
yackbZ dk lkekU; ek=kd
1 b±p = 2.54 lsaVhehVj (lfVd)

1 ehy = 5280 feet = 1.609 fdyksehVj
1 xt = 36 inches = 0.9144 ehVj
1 ehVj = 100 centimetres = 39.37 bap

= 3.281 iQhV
= 1.094 xt

1 fdyksehVj = 1000 ehVj  = 1094 xt
= 0.6215 ehy

1 ,axLVªkWe = 1.0 × 10–8 lsaVhehVj
= 0.10 uSuksehVj
=  1.0 × 10–10 ehVj
= 3.937 × 10–9 bap

cy* vkSj nkc osQ lkekU; ek=kd*

1 ok;qeaMy = 760 feyhehVj ejdjh dk
= 1.013 × 105 ikLdy
=  14.70 ikSaM izfr oxZbap

1 ckj = 105 ikLdy
1 Vkj = 1 feyhehVj ejdjh dk
1 ikLdy = 1 kg/ms2 = 1 N/m2

rki SI vk/kfjr ek=kd osQfYou (K)

K  = -273.15°C
K  =  °C + 273.15
°F = 1.8(°C) + 32

F 32
C

1.8

° −
° =

* cy: 1 U;wVu (N) = 1 kg m/s2, 1 U;wVu og cy gS] tks ,d lsdaM yxkus ij 1 fdyksxzke nzO;eku dks 1 ehVj
izfr lsdaM dk osx iznku djrk gSA

** Å"ek dh og ek=kk] tks 1 xzke ty dk rki 14.50C ls 15.50C rd c<+kus osQ fy, vko';d gksrh gSA
† è;ku jgs fd vU; ek=kd izfrd.k gSa] ftUgsa 6.022 ×1023 ls xq.kk djuk gksxk] rkfd lgh&lgh rqyuk gks losQA

dqN ykHkizn :ikarj.k&xq.kkad

ifjf'k"V V
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