
 

jlk;u foKku     

  

 
 

ifjp; (INTRODUCTION):  

➢ jlk;u foKku nzO; ds xq.kksa 

rFkk lajpukvksa, la?kVu ds 

ckjs esa crkrh gSA 

➢ bu igyqvksa dks ijek.kqvksa 

rFkk v.kqvksa, nzO; ds ewy 

?kVdksa ds :i esa le>k rFkk 

vPNh rjg o.kZu fd;k tk 

ldsxkA 

➢ blhfy, jlk;u foKku 

v.kqvksa rFkk ijek.kqvksa dk 

foKku dgykrk gSA D;k ge bu d.kksa ds Hkkj dks eglwl dj ldrs gSa\ 

➢ D;k fdlh nzO; ds fn, x, nzO;eku esa v.kqvksa rFkk ijek.kqvksa dh la[;k dh 

x.kuk djuk laHko gS\ D;k bu d.kksa dk la[;k rFkk nzO;eku ds chp ek=kRed 

lEca/k gksrk gS\ ge bl bdkbZ esa dqN bl izdkj ds iz'uksa dk mÙkj nsaxsaA 

➢ ge vkxs o.kZu djsxsa fd dSls nzO; ds HkkSfrd xq.kksa dks dqN bdkbZ ds lkFk 

la[;kRed ekuksa dk mi;ksx djds ek=kRed o.kZu gksxkA 

 

 
 

Chapter 

01 
jlk;u foKku dh dqN ewyHkwr vo/kkj.kk 

Some Basic Concepts of Chemistry 

nzO; 

HkkSfrd 

jklk;fud 
fuf'pr vkdkj 

rFkk vk;ru 

Bksl 
fuf'pr vk;ru ysfdu 

dksbZ fuf'pr vkdkj ugha 

nzo 
dksbZ fuf'pr vkdkj 

rFkk vk;ru ugha 

xSl 

feJ.k 

çR;sd Hkkx esa leku la?kVu 

rFkk ?kVd vfoHksfnar gksrs gS] 

mnkgj.k % xSl] nzo foy;u] 

feJ /kkrq] okrkoj.kh; ok;q 

lekaxh feJ.k 

la?kVu çR;sd Hkkx esa ,d 

leku ugha gksrk gS 

mnkgj.k % jsr rFkk ty 

fo"kekaxh feJ.k 

?kVdks ds nzO;eku dk 

fuf'pr vuqikr 

'kq) inkFkZ 

dsoy ,d gh çdkj ds 

ijek.kqvksa ls cus gq, 

rRo 
fHkUu rRoksa ds nks ;k nks ls 

vf/kd ijek.kqvksa ls cus gq, 

;kSfxd 

oxhZdj.k 

ijek.kqvksa vkSj v.kqvksa dh O;oLFkk 

fHkUu&fHkUu rRoksa ds ijek.kq 

gkbMªkstu dk 

,d ijek.kq 

(H) 

gkbMªkstu dk 

nwljk ijek.kq 

(H) 

gkbMªkstu dk 

,d v.kqq (H2) 

vkWDlhtu dk 

,d ijek.kq (O) 
vkWDlhtu dk 

nwljk ijek.kq (O) 
vkDlhtu dk 

,d v.kqq (O2) 

• czãkaM dk oxhZdj.k  
  

• HkkSfrd xq.kksa dk ekiu ,oa vkSj 

ek=dksa dh varjkZ"Vªh; i)fr (SI)  
  

• eksy vo/kkj.kk  

• çfr'kr la?kVu] eqykuqikrh vkSj 

vk.kfod lw=  
 

• jklk;fud lehdj.k  
 

• LVªkWbfd;ksehVªh  

• lhekar vfHkdeZd  

• rqY;kadh Hkkj 
 

 

• lkUnzrk in  
 

• MkYVu ds ijek.kq fl)kar vkSj 

jklk;fud la;kstu ds fu;eA  
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jlk;u foKku dh dqN ewyHkwr vo/kkj.kk (SOME BASIC CONCEPTS OF CHEMISTRY) 

  

czãk.M dk oxhZdj.k (CLASSIFICATION OF UNIVERSE)  

 (A) nzO; (Matter)  (B) ÅtkZ (Energy) 

(A) æO; (Matter) (inkFkZ) : ,slh oLrq tks LFkku ?ksjrh gks, 

ftldk nzO;eku gks vksj ftldks viuh 5 bfUnz;ksa ls 

eglql dj ldrs gks mls æO; dgrs gSA 

 æO; dks 2 izdkj ls oxhZd`r djrs gS %  

 (I) HkkSfrd oxhZdj.k (Physical classification) 

 (II) jklk;fud oxhZdj.k (Chemical classification) 
 

HkkSfrd oxhZdj.k (PHYSICAL CLASSIFICATION):  

➢ ;g lkekU; rki o nkc ij nzO; dh HkkSfrd voLFkk 

ij vk/kkfjr gS] blfy, nks çdkj ds cyksa dh ç—fr 

ds vk/kkj ij nzO; dks 3 çdkj esa oxhZd`r x;k gSA 
 (A) Bksl (Solid) (B) nzo (Liquid)  

 (C) xSl (Gas) 

 (A) Bksl (Solid): ,slk inkFkZ (substance) ftldk 

vk;ru o vkdkj nksuksa gh fuf'pr gks mls Bksl 

dgrs gSA 

  e.g. phuh, yksgk, lksuk, ydMh vkfn 

 (B) æOk (Liquid) : ,slk inkFkZ ftldk vk;ru fuf'pr 

gks ysfdu vkdkj fuf'pr ugha gks mls nzo dgrs gSA 

  e.g. ty, nq/k, rsy, ikjk, ,YdksgkWy vkfn 

 (C) xSl (Gas) : ,slk inkFkZ ftldk u rks vk;ru fuf'pr 

gks vkSj u gh vkdkj fuf'pr gks, mls xSl dgrs gSA 

  e.g.gkbMªkstu (H2), vkWDlhtu (O2), dkcZu 

MkbZvkWDlkbM (CO2), vkfnA 

  
 

jklk;fud oxhZdj.k (CHEMICAL CLASSIFICATION) 

bls nks çdkjksa esa foHkkftr fd;k tk ldrk gS% & 

(A) 'kq) inkFkZ (Pure Substance) : ,sls inkFkZ ftuesa ,d 

gh izdkj ds inkFkZ mifLFkr gks 'kq) inkFkZ dgykrs gSA 

fdlh Hkh 'kq) inkFkZ dks HkkSfrd fof/k ds }kjk blds 

vo;oksa eas vyx– vyx ugha dj ldrs gSA 

 'kq) inkFkZ 2 izdkj ds gksrs gS % 

 (i) rRo (Element) 

 (ii) ;kSfxd (Compound) 

 e.g. rRo (element) = Na, Mg, Ca ............... vkfn 

  ;kSfxd (Compound) = HCl, H2O, CO2, HNO3 ...... 

vkfn 

(a) rRo (Element) : ,sls 'kq) inkFkZ ftlesa ,d gh izdkj 

ds ijek.kq (atom) mifLFkr gks rRo dgykrs gSA 

 HkkSfrd o jlk;fud xq.k /keZ ds vuqlkj rRo dks 3 Hkkxks 

esa foHkkftr fd;k tkrk gS %  

 (i) /kkrq → Zn, Cu, Hg, Ac, Sn, Pb vkfn  

 (ii) v/kkrq → N2, O2, Cl2, Br2, F2, P4, S8 vkfn 

 (iii) mi/kkrq → B, Si, As, Te vkfn 

(b) ;kSfxd: bls 'kq) inkFkZ ds :i esa ifjHkkf"kr fd;k tkrk 

gS ftlesa ,d ls vf/kd çdkj ds rRo ;k ijek.kq gksrs gSa 

tks Hkkj ds ,d fuf'pr vuqikr esa ,d lkFk tqM+ tkrs 

gSa vkSj ftUgsa mi;qä jklk;fud fof/k }kjk ljy inkFkZ 

esa fo?kfVr fd;k tk ldrk gSA ;kSfxd ds xq.k mlds 

?kVd rRoksa ds xq.kksa ls iw.kZr% fHkUu gksrs gSaA 

 e.g. HCI, H2O, H2SO4, HClO4, HNO3 vkfnA 
 

(B) feJ.k (Mixture) : 

 ,sls inkFkZ ftlesa ,d ls vf/kd fofHkUu izdkj ds inkFkZ 

mifLFkr gks, tks fd Hkkj ds vuqlkj fdlh Hkh vuqikr esa 

mifLFkr gks feJ.k dgykrs gSA feJ.k dk xq.k /keZ, mlds 

vOk;oksa dk gh xq.k/keZ gksrk gSA lk/kkj.k HkkSfrd fof/k ds 

}kjk feJ.k dks vyx dj ldrs gSA  
 

feJ.k dks nks izdkj esa oxhZd`r fd;k x;k gS  : 

(i) laekxh feJ.k (Homogeneous mixture): ,slk feJ.k 

ftlesa lHkh vOk;o leku :i ls mifLFkr gks laekxh 

feJ.k dgykrk gSA feJ.k ds lHkh vo;o ,dy çkoLFkk 

esa mifLFkr gksrs gSA e.g. ty + yo.k, ty + phuh,  

ty + ,YdksgkWy, 

(ii) fo"kekaxh feJ.k (Heterogeneous mixture): ,slk feJ.k, 

ftlesa lHkh vOk;o leku :i ls mifLFkr ugha gks, ;g nks 

;k vf/kd izkoLFkk j[krs gSA fo"kekaxh feJ.k dgykrk gSA  

 e.g. ty + jsr,  ty + rsy, jDr,  gok, isVªksy vkfnA 

 

HkkSfrd xq.kksa dk ekiu ,oa ek=dks dh varjkZ"Vªh; i)fr (SI)  

(MEASUREMENT OF PHYSICAL PROPERTIES 

AND SI UNITS SYSTEM) 

➢ jlk;uK HkkSfrd vkSj jklk;fud xq.kksa ds vk/kkj ij 

jklk;fud inkFkksaZ ds O;ogkj dk o.kZu djrs gSaA 

➢ jklk;fud xq.kksa ds ekiu esa jklk;fud vfHkfØ;k,¡ 

'k`kfey gksrh gSa] tcfd HkkSfrd xq.kksa ds ekiu esa dksbZ 

jklk;fud vfHkfØ;k,¡ 'kkfey ugha gksrh gSaA 

➢ lkekU; HkkSfrd xq.k æO;eku] yackbZ] le;] vk;ru] 

rkieku] ?kuRo vkfn gSa] buesa ls æO;eku] yackbZ vkSj 

le; ekSfyd HkkSfrd jkf'k;k¡ gSaA 

(1) æO;eku gesa inkFkZ dh ek=k ds ckjs esa crkrk gSA æO;eku 

dks fo'ys"k.kkRed larqyu (Analytical balance) dh 

lgk;rk ls ekik tkrk gSA 

(2) oLrq dk vkdkj yackbZ] {ks=Qy vkSj vk;ru ds lanHkZ esa 

ekik tkrk gSA yackbZ ,d foeh;] {ks=Qy nks foeh; vkSj 

vk;ru varfj{k ds rhu foeh; dks lanfHkZr djrk gSA 

Bksl    nzo          xSl 

Å/ozikru 

fu{ksi.k 
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(3) le; gesa ;g tkuus esa enn djrk gS fd fdlh çfØ;k 

dks gksus esa fdruk le; yxrk gSA 

 eki dh lkr vk/kkj bdkb;k¡ tSls æO;eku yackbZ] le;] 

rkieku] fo|qr çokg] T;ksfr rhozrk vkSj inkFkZ dh ek=k 

dks ewyHkwr vk/kkj bdkbZ;ksa ds :i esa fy;k tkrk gSA 

buls çkIr gksus okys vU; lHkh ek=d O;qRiUu ek=d 

dgykrs gSa tSls {ks=Qy] vk;ru] cy] dk;Z] ?kuRo] osx] 

ÅtkZ vkfn lHkh O;qRiUu ek=d gSaA 

➢ S.I. UNITS: blesa lkr vk/kkj bdkb;k¡ gksrh gSa ftuls 

vU; lHkh bdkb;k¡ çkIr gksrh gSaA 

HkkSfrd ek=k bdkbZ dk uke laf{kIr :i 

æO;eku fdyksxzke kg 

yackbZ ehVj m 

Rkkieku dsfYou K 

inkFkZ dh ek=k Ekksy mol 

le; lsd.M s 

fo|qr çokg ,Eih;j A 

T;ksfr rhozrk dSaMsyk cd 
 

➢ O;qRiUu bdkb;k¡: – fofHkUu HkkSfrd jkf'k;ksa dh bdkb;k¡ lkr 

ewy bdkbZ;ksa ls çkIr dh tk ldrh gSa ftUgsa O;qRiUu bdkb;k¡ 

dgk tkrk gS D;ksafd ;s ewy bdkbZ;ksa ls çkIr gksrh gSaA 

 bu bdkbZ;ksa dks çkIr djus ds fy,] ge bdkbZ;ksa ds 

çrhdksa dks xq.kk ;k foHkkftr dj ldrs gSa tSls fd os 

chtxf.krh; ek=k,¡ gksaA 

• {ks=Qy ¾ yEckbZ × pkSM+kbZ ¾ m x m = m2 

• vk;ru = yackbZ x pkSM+kbZ x Å¡pkbZ 

 ;fn yackbZ dh bdkbZ m gS] rks V = m x m x m = m3 

• ?kuRo = 
Hkkj

vk;ru

 = 
3

kg

m
 

• osx = 
njw h

le;

 = 
m

s
 = m.s–1  

• Roj.k = 
oxs

le;

= 
1ms

s

−

= m.s–2 

• cy = nzO;eku(m) x Roj.k (a) = kg. m.s-2 

• ncko = 
cy

{ks=Qy

= 
2

2

kg.ms

m

−

 = kg.m-1.s-2 

• ÅtkZ] dk;Z  = cy × nqjh = kg.m.s–2 × m = kg.m2.s-2 = twy 

• fo|qr vkos'k = /kkjk × le; = A.s = dwyEc 

• fo|qr foHko = 
ÅtkZ

vko's k

= 
2 2kg.m .s

A.s

−

= twy A–1.s–1 = okWYV 

ek=k ladsr 

ds lkFk 
bdkbZ (S.I.) çrhd 

osx, v ehVj çfr 

lsdaM 

ms−1 

{ks=Qy, A oxZ ehVj m2 

vk;ru, V ?ku ehVj m3 

?kuRo,  fdyksxzke çfr  

?ku ehVj 
kg m−3 

ÅtkZ, E twy (J) kg m2s−2 

cy, F U;wVu (N) kg ms−2 

vko`fÙk,  gVZ~t pØ çfr lsdaM 

(Hz) 

nkc, P ikLdy (Pa) Nm−2 

fo|qr vkos'k dwyEc (C) A-s 

(,Eih;j&lsd.M) 
 

➢ iwoZyaXu (Prefixes) : dqN HkkSfrd jkf'k;ksa ds  SI ek=d 

;k rks cgqr NksVs ;k cgqr cM+s gksrs gSaA ifjek.k ds Øe 

dks cnyus ds fy,] bUgsa ewy bdkbZ;ksa ds uke ls igys 

iwoZyaXu dk mi;ksx djds O;ä fd;k tkrk gSA 
 

xq.kd iwoZyXu ladsr xq.kd iwoZyXu ladsr 

1024 ;ksVk Y 10–1 Mslh d 

1021 tsVk Z 10–2 lsaVh c 

1018 ,Dlk E 10–3 feyh m 

1015 isVk P 10–6 ekbØks  

1012 Vsjk T 10–9 uSuks n 

109 xhxk G 10–12 fidks p 

106 esxk M 10–15 QsEVks f 

103 fdyks k 10–18 ,sVks a 

102 gsDVks h 10–21 tsIVks z 

101 Msdk da 10–24 ;ksDVks y 

 

bdkbZ;ka vkSj vk;keh fo'ys"k.k  

(UNITS AND DIMENSIONAL ANALYSIS) 

➢ bdkbZ;ksa dk :ikarj.k: bldk mi;ksx x.kukvksa esa 

bdkbZ;ksa ds ,d ;qXe dks nwljs esa cnyus ds fy, fd;k tkrk 

gSA bl i)fr dk mi;ksx djus ds fy,] ge çR;sd la[;k 

ds lkFk ek=d fy[krs gSa vkSj mUgsa chth; jkf'k;ksa ds :i esa 

ekurs gq,] ifjdyu ds ek/;e ls ek=dksa dks vkxs c<+krs gSaA 

 le; dh bdkbZ;ksa ds varlaZca/k ds fy,] ge tkurs gSa fd 

 1 min. = 60 sec. 

 1=
60 sec

1 min
   ;k 1 =

1 min

60 sec
 

 bu lekurkvksa dks bdkbZ :ikarj.k dkjd ;k :ikarj.k 

dkjd ;k dsoy bdkbZ dkjd dgk tkrk gSA 

 vU; egRoiw.kZ bdkbZ;k¡ 
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 1 ,axLVªkWe (Å) = 10–8 cm = 10–10 m = 10–1 nm = 102 pm 

 1 bap = 2.45 cm    ;k 1 cm = 0.394 bap 

 39.37 bap = 1 ehVj ;k 1 km = 0.621 ehy 

 1 QqV = 12 bap = 30.48 cm = 0.3048 m 

 1 kg = 2.20 ikmaM (lb)  1 g = 0.0353 vkSal (ounce or oz) 

 1 ikmaM (lb) = 453.6 g   = 0.4536 kg 

 1 oz = 28.33 g   = 0.02833 kg 

 1 ehfVªd Vu = 1000 kg  = 106 g 

 1 ijekf.od Hkkj bdkbZ (amu)  

      = 1.6605 × 10–24 g  

      = 1.6605 × 10–27 kg 

      = 1.492 × 10–3 erg  

      = 1.492 × 10–10 J 

      = 3.564 × 1011 
dSyksjh  

      = 9.310 × 108 eV 

      = 931.48 MeV 

 1 ok;qeaMy (atm)= 760 torr = 760 mm Hg = 76 cm Hg 

      = 1.01325 × 105 Pa 

 1 dSyksjh (cal) = 4.18400 × 107 erg = 4.184 J 

      = 2.613 × 1019 eV 

 1 dwyac (coul)    = 2.9979 × 109esu 

 1 bysDVªkWu oksYV (eV)  

      = 1.602 × 10–12 erg  

      = 1.6021 × 10–19 J 

      = 3.827 × 10–20cal 

      = 23.06 kcal mol–1 

 1 erg (erg) = 10–7 J  = 2.389 × 10–8cal  

      = 6.242 × 1011 eV 

 1 Mkbu (dyne)    = 10–5 N 

 1 twy (J)     = 107 erg = 0.2390 cal 

 1 yhVj (L)    = 1000 cc  

      = 1000 mL = 1 dm3 

     = 10–3 m3 
 

bdkbZ;kksa ds :ikarj.k es fuEufyf[kr pj.k lfEefyr gS% 

1. lcls igys bdkbZ :ikarj.k dkjd fu/kkZfjr djsa mnkgj.k 

ds fy, 

 (a) 1 bap = 2.54 cm 

  :ikarj.k dkjd: 
1

2.54 cm

bap
   ;k 

2.54 cm

1bpa
 

 (b) 1 lb = 454.0 g 

  :ikarj.k dkjd: 
1 lb

454.0 g
     ;k 

454.0 g

1 lb
 

 (c) 1 dSyksjh = 4.184 J 

  :ikarj.k dkjd: 
1

4.184 J

dyS ksjh
      ;k 

4.184 J

1dyS kjs h
 

2. nh xbZ HkkSfrd ek=k dks mi;qä bdkbZ :ikarj.k dkjd ls 

xq.kk djsa] (mi;qä :ikarj.k dkjd dk p;u bl çdkj 

fd;k tkrk gS fd bldh bdkbZ gj esa gks ftls ifjofrZr 

fd;k tkuk gS)A mnkgj.k ds fy,] ;fn x mL dks yhVj 

esa cnyuk gS] rks mi;qä :ikarj.k dkjd 
0.001 L

1 mL
 gS vkSj 

1 mL

0.001 L
 ughaA ;fn bdkbZ :ikarj.k dkjd dk lgh rjhds 

ls mi;ksx ugha fd;k tkrk gS] rks mÙkj xyr bdkbZ;ksa ds 

lkFk lkeus vkrk gSA 

3. ;fn :ikarj.k esa ,d ls vf/kd pj.k 'kkfey gSa] rks çR;sd 

pj.k esa :ikarj.k dkjd dk mi;ksx bl rjg ls fd;k 

tkrk gS fd iwoZorhZ dkjd dh bdkbZ jí gks tkrh gSA 

x.kuk esa] bdkbZ;ksa dks ges'kk la[;kvksa ds lkFk fy[kk tkrk 

gS vkSj la[;kvksa dh rjg gh jí dj fn;k tkrk gSA 
 

 Ex: 5 feuV esa fdrus lsdaM gksaxs Kkr dhft,A 

         5min = 5 min 
60 sec

1 min
 = 300 sec 

 

 Ex: 0.74 Å dks fidksehVj esa cnyus ds fy,A 

         1 Å = 10-10 m ;k 1=
10−10m

1 Å
 

  0.74 Å = 0.74 Å x 
10−10m

1Å
= 0.74 x 10-10 m 

  1pm = 10-12 m or 1 = 
1 pm

10−12m
 

  0.74 × 10–10m = 0.74 × 10–10 m × 1012pm  

  = 0.74 × 102 pm = 74 pm 

• lit.-atm dk twy esa :ikarj.k (Conversion of litre - 

atmosphere to joule) :  

 1L = 10-3 m3 or 1 = 
3 310 m

1 L

−

 

 1L atm = 1 L atm x 
3 310 m

1 L

−

 = 10–3m3atm  

 1atm = 101, 325 Pa or 1 = 
101,325 pa

1 atm
 

 10–3m3atm = 10–3m3atm × 
101,325 pa

1 atm
  

 = 101,325 Pa × 10–3 m3 = 101.325 Pa.m3 

 ysfdu, Pa = 
2

N

m
 

 101.325Pa.m3 = 101.325.m3 
2

N

m
 = 101.325 N.m  

 = 101.325 J ( 1 J = N.m) 
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eki esa vfuf'pRrk  

(UNCERTAINTY IN MEASUREMENT) 

➢ ifj'kq)rk vkSj ;FkkFkZrk: 

• fofHkUu oSKkfud ekiksa ds ifj.kkeksa dks O;ä djus ds fy, 

vkerkSj ij ;FkkFkZ ,oa ifj'kq)rk nks 'kCnksa dk mi;ksx 

fd;k tkrk gSA 

• ifj'kq)rk ç;ksxkRed eku vkSj okLrfod eku ds chp varj 

dk ,d mik; gSA 

 ç;ksxkRed eku vkSj okLrfod eku ds chp NksVk varj] 

ifj'kq)rk vf/kd gSA 

 ifj'kq)rk ekiu dh 'kq)rk dks O;ä djrh gSA 

• ifj'kq)rk ekiu dh ,d J`a[kyk ds fy, ekis x, eku 

vkSj vadxf.krh; ek/; eku ds chp dk varj gSA 

• ;FkkFkZrk ,d ek=k ds leku eki ls çkIr ekuksa ds lewg 

dh fudVrk dks lanfHkZr djrh gSA 

 Ex: rhu Nk=ksa dks /kkrq ds VqdM+s dk æO;eku fu/kkZfjr 

djus ds fy, dgk x;k tgka æO;eku 0.520 g ds 

:i esa Kkr gSA çR;sd Nk= }kjk çkIr vkdM+s 

fuEukuqlkj ntZ fd;s x, gSA 

fo|kFkhZ dh  

la[;ka 

ekiu (g) vkSlr 

fo|kFkhZ A 0.521 0.515 0.509 0.515 

fo|kFkhZ B 0.516 0.515 0.514 0.515 

fo|kFkhZ C 0.521 0.520 0.520 0.520 

• Nk= A dk vkSlr vkdM+k u rks cgqr ifj'kq) gS vkSj u 

gh ;FkkFkZA O;fäxr eku ,d nwljs ls O;kid :i ls 

fHkUu gksrs gSa vkSj vkSlr eku ifj'kq) ugha gksrk gSA 

• Nk= B æO;eku dks vf/kd ifj'kq) :i ls fu/kkZfjr djus 

esa l{ke gSaA eku fopfyr gksrs gSa] ysfdu ,d nwljs ls 

cgqr deA gkykafd] vkSlr æO;eku vHkh Hkh ifj'kq) ugha 

gSA Nk= C ds fy, vkdM+s ifj'kq) vkSj ;FkkFkZ nksuksa gSA 

➢ oSKkfud ladsru (;k) ?kkrh; ladsru 

• oSKkfud ladsru esa] cM+h ;k NksVh la[;kvksa dks N × 10n 

çk:i esa O;ä fd;k tkrk gS ;k 1.000 vkSj 9.999 ds chp 

dh la[;k dks 10 ls xq.kk ;k foHkkftr fd;k tkrk gS]  

 tgk¡] N 1.000 vkSj 9.999 ds chp dksbZ la[;k gS vkSj n 

?kkrkad gSA    

 Ex: (1) 138.42 = 1.3842×10×10 = 1.3842×102 

  (2) 0.00013842 = 1.3842×10-4 

1. 9.999… ls cM+h la[;k dks oSKkfud ladsru esa cnyus ds 

fy,] n'keyo fcanq esa n'keyo fcanq ls igys dsoy ,d 

xSj&'kwU; vad gksrk gSA ;fn n'keyo fcanq dks x LFkku ckbZa 

vksj ys tk;k tkrk gS] rks ?kkrkad n = x 

 mnk- 138.42 = 1.3842×102           

  1395.2 = 1.3952×103 

         21.654 = 2.1654×101 

2. 1 ls NksVh la[;k dks oSKkfud ladsru esa cnyus ds fy,] 

n'keyo fcanq dks rc rd nkbZa vksj ys tk;k tkrk gS 

tc rd fd n'keyo fcanq ls igys ,d v'kwU; vad u 

gksA ;fn n'keyo fcanq dks 'y' LFkku nkbZa vksj ys tk;k 

tkrk gS] rks ?kkrkad] n = –y   

 Ex: 0.00013482 = 1.3482×10-4 

 0.00549 = 5.49×10-3   

 0.1641 = 1.641×10-1 

 

➢ lkFkZd vad SIGNIFICANT FIGURES  

• ifj.kkeksa dks ;FkkFkZ :i esa O;ä djus ds fy, ge 

lkekU;r% mu vadksa dks O;ä djrs gSa tks fuf'pr :i 

ls Kkr gksrs gSaA ;g egRoiw.kZ vkadM+ksa ds lanHkZ esa fd;k 

tkrk gSA 

• fdlh la[;k esa lkFkZd vad lHkh fuf'pr vad vkSj 

,d vfuf'pr vad gksrs gSaA mfpr :i ls ntZ fd, 

x, eki esa vad lkFkZd vad ds :i esa tkus tkrs gSaA 

• lwfpr fd, x, ifj.kke esa egRoiw.kZ vadksa dh la[;k 

ftruh vf/kd gksxh] vfuf'prrk mruh gh de gksxh vkSj 

ifj'kq)rk mruh gh vf/kd gksxhA 

➢ lkFkZd vadksa dh la[;k fu/kkZfjr djus ds fu;e: 

1. lHkh xSj&'kwU; vad lkFkZd gksrs gSaA 

 Ex: 1.887 esa lakFkZd vadksa dh la[;k = 4 

 Ex: 12.612 esa lkFkZd vadksa dh la[;k = 5 

 Ex: 1.23 esa lkFkZd vadksa dh la[;k = 3 
 

2. tc dksbZ la[;k 1 ls vf/kd gksrh gS] rks n'keyo fcanq 

ds nkbZa vksj ds lHkh 'kwU; lkFkZd gksrs gSa 

 Ex: 3.0 esa lkFkZd vadksa dh la[;k = 2 

 Ex: 91.070 esa lkFkZd vadksa dh la[;k = 5 

 Ex: 42.000 esa lkFkZd vadksa dh la[;k = 5 
 

3. 1 ls NksVh la[;k ds fy,] igys lkFkZd vad ds nkbZa 

vksj dsoy 'kwU; gh lkFkZd gksrs gSaA ysfdu igys lkFkZd 

vad ds ck;ha vksj ds 'kwU; lkFkZd ugha gSaA 

 Ex: 0.4960 esa lkFkZd vadksa dh la[;k = 4 

 Ex: 0.0013 esa lkFkZd vadksa dh la[;k = 2 

 Ex: 0.0002 esa lkFkZd vadksa dh la[;k = 1 

 Ex: 0.030 esa lkFkZd vadksa dh la[;k = 2 
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4. ,d 'kwU; lkFkZd gks tkrk gS ;fn ;g nks xSj&'kwU; vadksa 

ds chp vkrk gS 

 Ex: 3.01 esa lkFkZd vadksa dh la[;k = 3 

 Ex: 6.023 esa lkFkZd vadksa dh la[;k = 4 

 Ex: 3.0023 esa lkFkZd vadksa dh la[;k = 5 

 

5. ;ksx ;k ?kVkrs le;] mÙkj esa n'keyo LFkkuksa dh la[;k 

de ls de n'keyo LFkkuksa okyh la[;k esa n'keyo 

LFkkuksa dh la[;k ds cjkcj gksuh pkfg,A 

 Ex: 3.21 (3 lkFkZd vad 2 n'keyo) 

 Ex: 1.5 (2 lkFkZd vad 1 n'keyo) 

 Ex: 21.402 (5 lkFkZd vad 3 n'keyo) 

  pw¡fd ;ksx esa 'kkfey in 1.5 esa blesa dsoy ,d 

n'keyo gS] blfy, 26.112 ds lexz mÙkj dks 26.1 

ds :i esa lwfpr fd;k tkrk gSaA 

 

6. xq.kk vkSj Hkkx esa] mÙkj esa lkFkZd vadksa dh la[;k mruh 

gh gksuh pkfg, ftruh de lkFkZd vadksa okyh la[;k esa 

gksA  

 Ex: pw¡fd in 3.376 esa 4 vkSj 1.25 esa 3 lkFkZd vad 

gSa] blfy, xq.kk fd;k x;k mÙkj 4.22 gksuk pkfg,A 

 

7. tc fdlh la[;k dks iw.kkZafdr fd;k tkrk gS rks lkFkZd 

vadksa dh la[;k de gks tkrh gSA 

 Ex:  ;fn gVk;k tkus okyk vad 5 ls vf/kd gS] rks [kks, 

gqvk Áfr/kkj.k vad dks 1 ls c<+ tkrk gSA Exp- 

12.6 dks 13 iw.kkZafdr fd;k x;k gSA 

  ;fn gVk;k tkus okyk vad 5 ls de gS] rks [kks, 

gq, cuk, j[kus okys vad dks oSlk gh NksM+ fn;k 

tkrk gSA Exp- 12.4 dks 12 rd iw.kkZafdr fd;k 

x;k gSA 

  ;fn gVk;k tkus okyk vad 5 gS] rks [kks;k gqvk 'ks"k 

vad 1 ls c<+k fn;k tkrk gS] ;fn ;g fo"ke gS 

ysfdu ;fn le gS rks] tSlk gS oSlk gh NksM+ fn;k 

tkrk gSA Exp- 11.5 dks 12 rd iw.kkZafdr fd;k 

tkrk gS vkSj 12.5 dks 12 rd iw.kkZafdr fd;k tkrk 

gS] vafre vad dks 1 ls c<+k fn;k tkrk gS] dsoy 

;fn vxyk vad 5 gS] vkSj ;fn vxyk vad 4 gS 

rks bls ,sls gh NksM+ fn;k tkrk gSA 

 

 Ex: 12.696, 18.35 vkSj 13.93 dks rhu egRoiw.kZ vadks 

esa iw.kkZafdr djus ij Øe'k%% 12.7, 18.4, 13.9 crk;k 

tkrk gSA 

eksy vo/kkj.kk (MOLE CONCEPT)  

➢ SI i)fr esa mole dks 'mol' ladsr ls iznf'kZr fd;k tkrk 

gS– bls fuEu izdkj ls ifjHkkf"kr fd;k tkrk gSA 

(i) fdlh  inkFkZ dk ,d eksy mldh og ek=k gS ftlesa 

mrus gh d.k mifLFkr gksrs gS– (ijek.kq, v.kq ;k vU; 

d.k) ftrus fd dkcZu–12 leLFkkfud ds Bhd 0.012 

fdxzk (;k 12 xzke) esa ijek.kqvks dh la[;k gksrh gSA 

12
23

23 12

12g / molC
6.022137 10

1.992648 10 g / C
/

−
= 


ijek.kq eksy

ijek.kq
 

 
 

(ii) lk/kkj.k :i esa ge ;g dg ldrs gS fd 1 eksy esa 

6.022137 × 1023 d.k (ijek.kq, v.kq ;k vk;u vkfn) gksrs gSA 

 1 eksy esa d.kksa dh la[;k bruh egRoiw.kZ gS fd bls ,d 

vyx uke o ladsr fn;k x;k ftls vkokxkæks fLFkjkad 

ds uke ls dgrs gS vkSj bls NA ls O;Dr djrs gSA 

 
❖ dqN lacaf/kr ifjHkk"kk,¡  

 (SOME RELATED DEFINITIONS): 

(1) ijek.kq æO;eku bdkbZ (a.m.u) ;k æO;eku dk lanHkZ: ;g 

dkcZu &12 leLFkkfud ds ,d ijek.kq ds æO;eku dk 

1

12
 ds cjkcj gSA 

• 1 a.m.u. = 
1

12
 × ,d C–12 ijek.kq dk æO;eku  

 = 
231.9924 10

g
12

−
= 1.66 × 10–24 g rFkk 1.66 × 10–27 

kg  

• orZeku esa a.m.u. dks 'u' (,dh—r æO;eku) }kjk 

çfrLFkkfir fd;k tkrk gS 

1 
 

M 

O 

L 

E 

,d ;kSfxd dk ,d xzke v.kq 

fdlh rRo dk ,d xzke ijek.kq 

6.023 × 1023 d.k 

22.4 yhVj xSl NTP ;k STP ij 

;fn Lih'kht dh 

la[;k nh xbZ gS 
;fn nzO;eku 

fn;k x;k gks 

 

;fn vk;ru  

fn;k x;k gks 

 

(tgka N = d.kksa dh 

la[;k) 

NA = 6.023×1023 

 

(tgk ¡ W = inkFkZ 

dk nzO;eku (g) esa 

M.M. = eksyj 

nzO;eku) 

 

(tgk ¡ V = NTP 

vkSj STP ij xSl 

dk vk;ru L esa ) 



 

jlk;u foKku     

  

(2) lkis{k ijek.kq æO;eku (R.A.M.) 

 (R.A.M.) =
fdlh rRo d s ijek.kq dk nOz ;eku

lna Hk Z nzO;eku

  

• (R.A.M.) foekghu jkf'k gS tks Lih'kht esa çksV‚u vkSj 

U;wVª‚u dh la[;k dk ;ksx gSA 

 mnk- gkbMªkstu dk R.A.M 1 gSA vkSj v‚Dlhtu dk 16 gSA 
 

(3) vkSlr ijek.kq æO;eku: rRo 

vyx&vyx leLFkkfud 

 :iksa esa ik, tkrs gSa (,d gh rRo ds 

ijek.kq vyx&vyx ijek.kq æO;eku 

okys gksrs gSa)] blfy, fdlh Hkh rRo 

dk ijek.kq æO;eku fdlh fn, x, 

uewus (Sample) ds vanj lHkh leLFkkfud æO;eku dk 

vkSlr gksrk gSA 

 vkSlr ijek.kq æO;eku = 

1 1

2 2

(m ) %(x )

(m ) %(x )

% %

 +



+  

igy s leLFkkfud dk nOz ;eku bldk

nlw j s leLFkkfud dk nOz ;eku bldk

igy s leLFkkfud dk nwlj s leLFkkfud dk
 

 ;k vkSlr ijek.kq æO;eku = 1 1 2 2m x m x

100

+
  

Ex:  çk—frd :i ls ik, tkus okys vkxZu ds eksyj æO;eku 

dh x.kuk djus ds fy, fuEu rkfydk esa fn;s x;s vkdM+ksa 

dk mi;ksx djsaA 

leLFkkfud leLFkkfud eksyj nzO;eku çpqjrk 
36Ar 35.96755 g mol−1 7.1% 
38Ar 37.96272 g mol−1 16.3% 
40Ar 39.9624 g mol−1 76.6% 

Sol: Ar dk eksyj æO;eku 

 = 35.96755  0.071 + 37.96272  0.163 +  

 39.96924  0.766 

 = 39.352 g mol−1  

(4) vkisf{kd vkf.od æO;eku (vkf.od æO;eku): og la[;k 

tks n'kkZrh gS fd fdlh inkFkZ ds ,d v.kq dk æO;eku 

C–12 ds ijek.kq ds æO;eku ds 
1

12
 osa Hkkx dh rqyuk 

esa fdrus xquk Hkkjh gSA 

(5) xzke ijek.kq æO;eku: tc R.A.M. fdlh rRo dk 

nzO;eku xzke esa ;k fdlh rRo dss ,d eksy ijek.kqvksa dk 

æO;eku xzke esa O;Dr fd;k tkrk gSA 

xzke ijek.kq æO;eku = 1 xzke ijek.kq dk æO;eku = 1 

eksy ijek.kq dk æO;eku = NA ijek.kqvksa dk æO;eku 

= 6.023 × 1023 ijek.kqvksa dk æO;eku 
 

 Ex: v‚Dlhtu dk xzke ijek.kq æO;eku = v‚Dlhtu ds 

1 xzke ijek.kq dk æO;eku = v‚Dlhtu ds 1 eksy 

ijek.kq dk æO;ekuA 

  = v‚Dlhtu ds NA ijek.kqvksa dk æO;eku 

  = A

A

16
g N 16g

N

 
 = 

 
 

(6) xzke vk.kfod æO;eku (1 xzke v.kq dk æO;eku) / eksyj 

æO;eku: tc inkFkZ ds vk.kfod æO;eku dk la[;kRed 

eku xzke esa O;ä fd;k tkrk gS rks eku xzke vk.kfod 

æO;eku gks tkrk gSA 

 xzke vk.kfod æO;eku 

 = 1 xzke v.kq dk æO;eku = 1 v.kq dk æO;eku 

 = NA v.kqvksa dk æO;eku  

 = 6.023 × 1023 v.kqvksa dk æO;eku 

 Ex: H2SO4 dk xzke vkf.od æO;eku = H2SO4 ds 1 

xzke v.kq dk æO;eku = H2SO4 ds v.kq dk 1 eksy 

dk æO;eku = H2SO4 ds NA v.kqvksa dk æO;eku  

  = A

A

98
g N 98g

N

 
 = 

 
 

 

(7) okLrfod nzO;eku (Actual Mass): 

• fdlh inkFkZ ds ,d ijek.kq vFkok ,d v.kq ds æO;eku 

dks xzke esa O;ä djuk okLrfod æO;eku dgykrk gSaA 

 Ex: (i) O2 dk okLrfod æO;eku = 32 amu = 32 × 

1.67 × 10–24g → okLrfod æO;eku 

  (ii) H2O dk okLrfod æO;eku = (2 + 16) amu  

   = 18 × 1.67 × 10–24g = 2.99 × 10–23g 
 

(8) xzke vk.kfod æO;eku (GMV) 

 NTP ij 1 eksy xSlh; inkFkZ dk vk;ru 22.4 yhVj 

gksrk gS ftls xzke v.kq vk;ru dgrs gSaA 

 NTP ij, 
2Hd  = 0.000089 g/mL = nzO;eku/vk;ru  

 = nzO;eku/1000 mL 

 ;fn vk;ru = 1 yhVj = 1000 mL rc nzO;eku = 0.089 g 

  0.089 xzke H2 = STP ij 1 yhVj  

   1 g H2 = 
1 litre

0.089
 STP ij 

  2 g ;k 1 eksy H2 = 
1 litre

0.089
× 2  

  = STP ij 22.4 yhVj ?ksjrk gS 

 NTP ;k STP ij fdlh Hkh xSlh; inkFkZ dk 1 eksy 22.4 

yhVj vk;ru ?ksjrk gS 

 ( )1  = 22.4  STP eksy yhVj ij  

 

(9) ijek.kqdrk (Atomicity) 

• çkFkfed inkFkZ ds ,d v.kq esa ijek.kqvksa dh dqy la[;k 

dks ijek.kqdrk dgk tkrk gSA 

v.kq (molecule)

 

ijek.kqdrk (Atomicity)

 

H2

 

2

 

O2

 

2

 

O3

 

3

 

NH3 4

 

vkSlr ijek.kq  

æO;eku 

dkcZu 
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Ex: xSl ds 0.064 xzke esa lYQj Mkbv‚DlkbM ds v.kqvksa 

dh la[;k dh x.kuk djsaA 

Sol :  lYQj Mkbv‚DlkbM (SO2) dk xzke vk.kfod Hkkj = 

64 xzke 

 fn;k x;k æO;eku = 0.064 xzke 

 fdlh Hkh xSl ds xzke vkf.od Hkkj esa v.kqvksa dh la[;k  

  = 6.023 × 1023 (NA) 

  0.064 xzke lYQj Mkbv‚DlkbM esa v.kq 

236.023 10

1000

 
 
 

 = 6.023 ×1020 gksrs gSa 

Ex: fuEufyf[kr esa ls fdlesa lcls de v.kq gksrs gSa & 

 (1) 16 xzke CO2 (2) 8 xzke O2 

 (3) 4 xzke N2 (4) 2 xzke H2 

Sol :  (3) 

 (1)  CO2 ds eksyksa dh la[;k = 
Hkkj

vkf.od Hkkj
 

  = 
16

44
 = 0.36 

 (2)  O2 ds eksyksa dh la[;k = 
8

32
 = 0.25 

 (3)  N2 ds eksyksa dh la[;k =
4

28
 = 0.14 

 (4)  H2 ds eksyksa dh la[;k =
2

2
 = 1 

 

Ex: ghfy;e dk ijek.kq Hkkj 4 gSA 1 xzke ghfy;e esa 

ijek.kqvksa dh la[;k dh x.kuk djsa & 

Sol :  4g ghfy;e esa 6.023 × 1023 ijek.kq gksrs gSa 

 1g ghfy;e esa 

236.023 10

4


 gksrs gS  

 = 1.506 × 1023 ijek.kq 
 

Ex: CO ds 1 v.kq dk æO;eku fdruk gksrk gS & 

Sol : CO dk xzke vk.kfod Hkkj CO = 12 + 16 = 28g 

 6.023 × 1023 ds v.kqvksa dk Hkkj 28 xzke gS 

 1 CO v.kq dk Hkkj = 
23

28

6.02 10
 = 4.65 × 10–23 g 

 

Ex: STP ij 240 xzke SO2 ds vk;ru dh x.kuk dhft,A 

Sol :  SO2 dk vk.kfod Hkkj = 32 + 2 × 16 = 64 

 64 xzke SO2 STP ij 22.4 yhVj ?ksjrk gSA 

 240 xzke SO2 dk vk;ru = 
22.4

64
 × 240  

 = STP ij 84 yhVj gS 

Ex: fuEufyf[kr esa ls çR;sd esa ijek.kqvksa dh la[;k dh 

x.kuk dhft, & 

 (a) He ds 52 eksy (b) He ds 52 amu 

 (c) He ds 52 g 

Sol : (a) He ds ,d eksy esa 6.02 × 1023 ijek.kq gksrs gSa 

  mlds 52 eksy esa = 52 × 6.02 × 1023  

  = 31.3 × 1024 ijek.kq gSa 

 (b)  He dk ijek.kq Hkkj = 4amu  

  52 amu esa He = 
52

4
= He ds 13 ijek.kq gksxs 

 (c)  52g esa He ds eksyksaa dh la[;k = 
52

4
= 13 eksy  

  He ds 52g ;kuh 13 eksy esa ijek.kqvksa dh la[;k 

  = 13 × 6.02 × 1023 ijek.kq 

  = 78.26 × 1023 ijek.kq 
 

(10) fo;kstu dh ek=k (degree of dissoicaiton) (): 

 fo;kstu dh ek=k mRiknksa esa fo;ksftr ,d eksy va'k dks 

n'kkZrh gSA 

 ¼inkFkZ ds ,d eksy dh ifjHkk"kk½ 

 blfy,]  = fo;ksftr fd, x, eksyksa dh la[;k/ fy;s 

x;s çkjafHkd eksy dh la[;k 

 ¾ 1 eksy esa ls fo;ksftr gq, eksYl va'kA 

 uksV: % fo;kstu ¾  × 100 

 eku yhft, PCl5 ds 5 eksy fy, tkrs gSa vkSj ;fn PCl5 

ds 2 eksy fo;ksftr gks tkrs gSa rks 
2

0.4
5

 = =  

 

(11) vkSlr vkf.od æO;eku vkSj fo;kstu dh ek=k ds chp 

laca/k (): 

 eku yhft, ,d xSl An fo;ksftr gksdj A dk n eksy 

bl çdkj nsrh gS& 

        An (g)  n A (g) 

  t = 0  a   0 
  t = teq  a – x  nx  

 
x

a
 =  x = a 

  a – a  = a(1 – )   n a  

 dqy eksYl dh la[;k = a – a  + n a  = [1 + (n – 1) ] a 

 feJ.k dk vkSlr vk.kfod Hkkj (g) 

 = 
( )nA g

moles

 dk vkf.od Hkkj

lkE;koLFkk  ij  dh dyq  la[;k  

  

 = 
( )( )

tha M

a 1 n 1



+ − 
 

 
( )

thM
M

1 n 1
=

+ −   
vklS r

 

 tgk¡ Mth ¾ lS)kafrd vk.kfod Hkkj ¼n = ijek.kqdrk½ 
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( )

nAM
M

1 n 1
=

+ −   
feJ.k

, 
nAM  = xSl dk eksyj æO;eku An 

(12) ?kuRo: 

 ;g nks çdkj dk gksrk gS 

 1. fujis{k ?kuRo    

 2. lkis{k ?kuRo 

(a) nzo vkSj Bksl ds fy, 

 fujis{k ?kuRo = 
nOz ;eku

vk;ru
 

 lkis{k ?kuRo ;k fof'k"V xq#Ro = 
 4°C

inkFk Z dk ?kuRo

ty dk ?kuRo

 

(b) xSlksa ds fy,: 

 fujis{k ?kuRo ¼æO;eku / vk;ru½ = 
PM

RT
 

 tgk¡ P xSl dk nkc gS] M ¾ vkf.od Hkkj R xSl 

fLFkjkad gS] T rkieku gSA 

 

 lkis{k ?kuRo vkSj ok"i ?kuRo: 

 ok"i ?kuRo dks mlh rkieku vkSj nkc ij gkbMªkstu xSl ds 

laca/k esa xSl ds ?kuRo ds :i esa ifjHkkf"kr fd;k tkrk gSA 

 ok"i ?kuRo = 

2 2H H

d PM / RT

d PM / RT
=xlS xSl  

 V.D. = 

2H

M M

M 2
=xlS xlS  MxSl = 2V.D. 

 ok"i ?kuRo ¼V.D.½: leku rkieku vkSj nkc esa xSl ds 

?kuRo dks gkbMªkstu ds ?kuRo ls foHkkftr djus ij ok"i 

?kuRo dgk tkrk gSA 

 D = fo;kstu ds fcuk ok"i ?kuRo = nAM

2
 

 d = feJ.k dk ok"i ?kuRo = vkSlr ok"i ?kuRo 

 ( )
D

1 n 1
d

= + −   

 
( ) ( )

o

o

M MD d

n 1 d n 1 M

−−
 = =

−  −
 

Ex: NH3] N2 vkSj H2 esa fo;ksftr gks tkrk gSA ;fn vfHkfØ;k 

feJ.k dk vkSlr eksyj æO;eku 10 gS] rks  Kkr 

dhft,A 

Ans: 0.7 

Sol. NH3 ⎯⎯→ 
1

2
N2  + 

3

2
H2  

 n11    0   0 

 1 –   
2


  

3

2


 

17
10

3
1

2 2

=
 

−  + +
  

17
10

1
=

+ 
  1 +  = 1.7 

 = 0.7 

Ex: esFksu ds laca/k esa SO3 xSl dk lkis{k ?kuRo Kkr 

dhft,: 

  (1) 8 (2) 3.5 (3) 2.5  (4) 5 

Ans: (4) 

Sol:  R.D. = 
3

4

SO

CH

M 80
5

M 16
= =  

 

Ex: fdlh /kkrq dk ijek.kq æO;eku 27 u gSA ;fn bldh 

la;kstdrk 3 gS] rks ok"i'khy /kkrq DyksjkbM dk ok"i 

?kuRo gksxk: 

  (1) 66.75  (2) 32.1    

  (3) 26.7  (4) 80.25 

Ans: (1) 

Sol:  rRo Al gksuk pkfg, 

  vr: ok"i'khy DyksjkbM AlCl3 gksxk blfy, V.D. = 

 3AlClM 133.5
66.75

2 2
= =  

Ex: 4°C ij ty dk ?kuRo 1 × 103 kg m–3 gSA ;g ekurs gq, 

fd ty ds v.kqvksa ds chp dksbZ fjDr LFkku mifLFkr ugha 

gS] ty ds ,d v.kq }kjk ?ksjk x;k vk;ru yxHkx gS: 

  (1) 3 × 10–23 mL  

  (2) 6 × 10–23 mL   

  (3) 3 × 10–22 mL  

  (4) 6 × 10–22 mL 

Ans: (1) 

Sol:  1 × 103 kg/m3 = 1 g/mL.   

  [bl izdkj, 1m3 = 106 cm3 = 106 mL]. 

  = 1 gm/cc 

  6.022 × 1023 H2O v.kq Hkkj …18 g 

  1 H2O v.kq dk Hkkj … 
23

23

18
g 3 10 g

6.022 10

−= 


 



 
 

jlk;u foKku dh dqN ewyHkwr vo/kkj.kk (SOME BASIC CONCEPTS OF CHEMISTRY) 

  

  d =
nOz ;eku

vk;ru

,   rks] vk;ru = 
( )

23
233 10 g

3 10 mL
1 g / mL

−
−

=   

 
çfr'kr la?kVu] eqykuqikrh lw= vkSj vk.kfod lw=] çfr'kr 

lw= (çfr'kr&nzO;eku }kjk) (PERCENTAGE 

COMPOSITION, EMPIRICAL FORMULA & 

MOLECULAR FORMULA, PERSENT FORMULA) 

çfr'kr lw= (çfr'kr&nzO;eku }kjk) fdlh ;kSfxd esa fdlh Hkh 

rRo ;k ?kVd dk ml rRo ds æO;eku }kjk Hkkxksa dh la[;k ;k 

;kSfxd ds æO;eku }kjk 100 Hkkxksa esa mifLFkr ?kVd gSA 

 
bldh x.kuk fuEufyf[kr nks pj.kksa }kjk dh tk ldrh gS: 

pj.k-1 mifLFkr rRoksa ds ijek.kq æO;eku dks tksM+dj 

;kSfxd ds vk.kfod æO;eku dks mlds lw= ls 

ifjdfyr djsaA 

pj.k-2 fuEufyf[kr laca/k dk mi;ksx djds rRo ;k ?kVd 

ds çfr'kr dh x.kuk djsa: 

  rRo dk %  

  = 100
 

rRok as ;k ?kVd d s nzO;eku d  s Hkkxk as dh la[;k

;kfS xd dk vkf.odnOz ;eku

 

Ex:  MgSO4 esa fofHkUu rRoksa dh çfr'kr la?kVd dh x.kuk djsaA 

Sol: MgSO4 dk vk.kfod nzO;eku = 24 + 32 + 4 x 16 = 120 

 Mg dk %  

 = 
4

Mg
100

MgSO


 

 

d s nzO;eku d s  Hkkxk as dh la[;k

dk vk.kfod nzO;eku
 

 = 
24

100
120

  = 20% 

 S dk % = 
4

S
100

MgSO


 

 

d s nOz ;ekud s Hkkxk sa dh la[;k

dk vk.kfod nOz ;eku
 

 = 
32

100
120

  = 26.67 % 

 O dk % = 
4

O
100

MgSO


 

 

d s nOz ;ekud s Hkkxk sa dh la[;k

dk vk.kfod nOz ;eku
 

 = 
64

100
120

  = 53.33 % 

 
 

 
 

 
 ewykuqikrh vkSj vk.kfod lw= ds chp laca/k 

 vk.kfod lw= = n × ewykuqikrh lw= 

 [tgk¡ n = çk—frd la[;k (1, 2, 3, ..........)] 

 ;k n =
vkf.od lw=

ewykuiq krh lw=
 

 ;k n =
vkf.od lw= nOz ;eku

ewykuiq krh lw= nzO;eku
 

 

➢ ewykuqikrh lw= dk fu/kkZj.k 

 ;kSfxdksa ds ewykuqikrh lw= dks fu/kkZfjr djus ds fy, 

fuEufyf[kr pj.k 'kkfey gSa & 

 pj.k&1 lcls igys ;kSfxd ds 1 v.kq esa mifLFkr çR;sd 

rRo dk Hkkj ds vuqlkj % Kkr dhft,A 

 pj.k&2 çR;sd rRo ds Hkkj ds % mlds ijek.kq Hkkj ls 

foHkkftr fd;k tkrk gSA ;g ;kSfxdksa esa 

mifLFkr rRoksa dk ijek.kq vuqikr nsrk gSA 

 pj.k&3 ijek.kqvksa dk ljyre vuqikr çkIr djus ds 

fy, çR;sd rRo ds ijek.kq vuqikr dks ijek.kq 

vuqikr ds U;wure eku ls foHkkftr fd;k tkrk 

gSA 

(çfr'kr la?kVu) Percent composition 

fdlh ;kSfxd esa çR;sd rRo ds æO;eku dk çfr'kr 

 

 

 

 

 

 

fdlh rRo dk æO;eku izfr'kr 

=  

 

  % 

ewykuqikrh lw= (Empirical formula) 

,d ewykuqikrh lw= ,d ;kSfxd esa rRoksa dk lcls ljy iw.kZ 

la[;k vuqikr gSA 

 vkf.od lw= ewykuqikrh lw= 

  C2H6  CH3 

  C4H8  CH2 

  C6H12O6  CH2O 

vkf.od lw= (Molecular Formula) 

fdlh ;kSfxd dk v.kqlw= ;kSfxd ds ,d v.kq esa mifLFkr 

ijek.kqvksa dh okLrfod la[;k dks çnf'kZr djrk gS vFkkZr~ 

;g mlds ,d v.kq ds okLrfod lw= dks çnf'kZr djrk gSA 

csathu 

vkf.od 

 lw= : C6H6 

ewykuqikrh 

lw=: CH 

https://www.google.com/url?sa=i&url=http://www.sigmatutoringservice.co.uk/empirical-formula/&psig=AOvVaw0gfLQyKFLr4-xOGDsZCUDl&ust=1591885664069000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIDIxry69-kCFQAAAAAdAAAAABAE


 

jlk;u foKku     

  

 pj.k&4 ;fn ljyre ijek.kq vuqikr dk eku 

fHkUukRed gS rks eku dks fudVre iw.kZ la[;k 

rd c<+k,¡A ;k bls fudVre iw.kZ la[;k esa 

cnyus ds fy, mi;qä xq.kkad ls xq.kk djsaA 

 pj.k&5 ewykuqikrh lw= fyf[k, D;ksafd gesa ijek.kqvksa 

dk ljyre vuqikr çkIr gksrk gSA 
 

Ex: çFke fo'o ;q) ds nkSjku mi;ksx dh tkus okyh tgjhyh 

xSl Q‚Lthu esa 12.1% C, 16.2% O vkSj 71.7% Cl 

æO;eku gksrk gSA Q‚Lthu dk ewykuqikrh lw= D;k gSA 

Sol:  

   rRo    %     eksy vuqikr     lcls ljy eksy vuqikr 

 C 12.1 
12.1

12
 = 1.01  

1.01

1.01
  =1 

 O 16.2 
16.2

16
 = 1.01  

1.01

1.01
=1 

 Cl 71.7 
71.7

35.5
 = 2.02  

2.02

1.01
= 2 

 rc ewykuqikrh lw= = COCl2 

 

Ex: esfFky csatks,V ds 5.325 xzke uewus esa 3.758 xzke dkcZu] 

0.316 xzke gkbMªkstu vkSj 1.251 xzke v‚Dlhtu ik;k 

x;kA ;kSfxd dk ewykuqikrh lw= D;k gSaA vxj essfFky 

csatks,V dk vkf.od nzO;eku 136-0 gS] blds vk.kfod 

lw= dh x.kuk djsaA 

Sol :   

rRo % eksy vuqikr ljyre iw.kZ 

vuqikr 

C 3.758 x 100

5.325
  

= 70.57 

70.57

12
= 5.88 

5.88

1.47
= 4 

H 0.316 x 100

5.325
  

= 5.93 

5.93

1
= 5.93 

5.93

1.47
 = 4 

O 1.251 x 100

5.325
  

= 23.50 

23.50

16
 = 

1.47 

1.47

1.47
 = 1 

 ewykuqikrh = C4H4O 

 n = 
vkf.od Hkkj

eyw kuiq krh lw= Hkkj

 

  = 
136

68
 = 2 

  vk.kfod lw= = C8H8O2 
 

SPOT LIGHT 

jklk;fud lehdj.k dks larqfyr djuk 

æO;eku ds laj{k.k ds fu;ekuqlkj] larqfyr 

jklk;fud lehdj.k ds nksuksa vksj çR;sd rRo ds 

ijek.kqvksa dh la[;k leku gksrh gSA dbZ jklk;fud 

lehdj.k ‘tk¡p vkSj Hkwy&i)fr ls larqfyr fd, 

tk ldrs gSA vkb, ge dqN /kkrqvksa vkSj v/kkrqvksa 

dk la;ksx dj vkWDlhtu ds lkFk vkWDlkbM mRiUu 

djus dh vfHkfØ;kvksa ij fopkj djsa& 
 

Ex: çksisu dk ngu] C3H8 bl lehdj.k dks 

pj.kksa esa larqfyr fd;k tk ldrk gSA 

pj.k 1 vfHkdkjdksa vkSj mRiknksa ds lgh lw= 

fyf[k,A ;gk¡] çksisu vkSj v‚Dlhtu 

vfHkdkjd gSa] vkSj dkcZu Mkbv‚DlkbM 

vkSj ty mRikn gSaA 

 C3H8(g) + O2(g) → CO2(g) + H2O(l) 

vlarqfyr lehdj.k 
 

pj.k 2 C ijek.kqvksa dh la[;k dks larqfyr djsa: 

pw¡fd vfHkdkjd esa 3 dkcZu ijek.kq gSa] 

blfy,] nkbZa vksj rhu CO2 v.kqvksa dk 

gksuk vko';d gSA 

C3H8(g) + O2(g) → 3CO2(g) + H2O(l) 
 

pj.k 3 H ijek.kqvksa dh la[;k dks larqfyr djsa: 

ckbZa vksj vfHkdkjdksa esa 8 gkbMªkstu ijek.kq 

gSa] gkykafd] ty ds çR;sd v.kq esa nks 

gkbMªkstu ijek.kq gksrs gSa] blfy, nkbZa vksj 

vkB gkbMªkstu ijek.kqvksa ds fy, ty ds 

pkj v.kqvksa dh vko';drk gksxhA 

C3H8(g) +O2(g) → 3CO2(g) + 4H2O(l) 
 

pj.k 4 O ijek.kqvksa dh la[;k dks larqfyr djsa: 

nkbZa vksj 10 v‚Dlhtu ijek.kq gSa ¼3  2 

= 6, CO2 esa vkSj 4 × 1 = 4 ty esa½ blfy,] 

10 O ijek.kqvksa ds fy, 5 O2 v.kqvksa dh 

vko';drk gksxhA 

C3H8(g) +5O2(g) → 3CO2(g) + 4H2O(l) 
 

pj.k 5 lR;kfir djsa fd vafre lehdj.k esa çR;sd 

rRo ds ijek.kqvksa dh la[;k larqfyr gSA 

lehdj.k esa nksuksa vksj rhu dkcZu ijek.kq] 

vkB gkbMªkstu ijek.kq vkSj 10 v‚Dlhtu 

ijek.kq gSA 

,sls lHkh lehdj.kksa] ftuesa vfHkdkjdksa vkSj 

mRiknksa ds fy, lgh lw=ksa dk mi;ksx gksa] 

larqfyr fd;k tk ldrk gSA ges'kk /;ku 

j[ksa fd lehdj.k dks larqfyr djus ds 

fy, vfHkdkjdksa vkSj mRiknksa ds lw=ksa esa 

iknkad (subscript) ugha cnys tk ldrsA 



 
 

jlk;u foKku dh dqN ewyHkwr vo/kkj.kk (SOME BASIC CONCEPTS OF CHEMISTRY) 

  

 jklk;fud lehdj.k (CHEMICAL EQUATION) 

 jklk;fud ifjorZu dks vfHkdkjdksa vkSj mRiknksa ds ladsr 

vkSj lw=ksa ds lanHkZ esa fu:fir djuk jklk;fud lehdj.k 

dgykrk gSA 

➢ jklk;fud lehdj.k }kjk nh xbZ tkudkjh 

(1) xq.kkRed :i ls] ,d jklk;fud lehdj.k gesa fofHkUu 

vfHkdkjdksa ds uke crkrk gS 

(2) ek=kRed :i ls] ;g O;ä djrk gS 

 (a)  vfHkdkjdksa vkSj mRiknksa dh HkkSfrd voLFkk,¡A 

 (b)  vfHkdkjdksa vkSj mRiknksa ds v.kqvksa dh lkis{k la[;k 

 (c) vfHkdkjd vkSj mRiknksa ds eksyks dh lkis{k la[;k 

 (d) vfHkdkjdksa vkSj mRiknksa ds lkis{k æO;eku 

 (e) xSlh; vfHkdkjdksa vkSj mRiknksa dh lkis{k vk;ru 

 

LVksbdksesVªh vkSj LVksbdksehfVªd ifjdyu 

(STOICHIOMETRY AND STOICHIOMETRIC 

CALCULATIONS) : 

 'kCn 'LVksbdksesVªh' nks xzhd 

'kCnksa&’LVkWfd;ksu’(stoicheion), ftldk vFkZ rRo gS vkSj 

esVªksu (metron) ftldk vFkZ ekiuk gS] ls feydj cuk 

gSA vr% ‘LVkWbfd;ksehVªh’ ds varxZr jklk;fud vfHkfØ;k 

esa vfHkdkjd vkSj mRiknu ds nzO;ekuksa ¼;k dHkh&dHkh 

vk;ruksa½ dk ifjdyu vkrk gSA 

Ex: tc iksVsf'k;e DyksjsV (KClO3) dks xeZ fd;k tkrk gS 

rks ;g iksVsf'k;e DyksjkbM (KCl) vkSj v‚Dlhtu (O2) 

nsrk gSA 

 KClO3  
⎯⎯→  KCl + O2 (vlarqfyr jklk;fud lehdj.k) 

 2KClO3 
⎯⎯→  2KCl + 3O2 larqfyr jklk;fud lehdj.k) 

• ;kn j[ksa ,d larqfyr jklk;fud lehdj.k og gksrk gS 

ftlesa lehdj.k ds nksuksa vksj çR;sd rRo ds ijek.kqvksa 

dh la[;k leku gksrh gSA 

1. larqfyr jklk;fud lehdj.kksa dh O;k[;k: 

 ,d ckj tc ge ,d larqfyr jklk;fud lehdj.k çkIr 

dj ysrs gSa rks ge fuEufyf[kr rjhdksa ls ,d jklk;fud 

lehdj.k dh O;k[;k dj ldrs gSa: 

 (a) eksy–eksy fo'ys"k.k   

 (b) nzO;eku – nzO;eku fo'ys"k.k   

 (c) nzO;eku –vk;ru fo'ys"k.k 
 

(a) eksy–eksy fo'ys"k.k: 

 ek=kRed fo'ys"k.k dh –f"V ls ;g fo'ys"k.k cgqr 

egRoiw.kZ gSA 

 vc fQj ls KClO3 ds vi?kVu ij fopkj djsaA 

 2 KClO3 ⎯⎯→ 2 KCl + 3O2 

 eksy–eksy fo'ys"k.k ds igys pj.k esa vkidks larqfyr 

jklk;fud lehdj.k i<+uk pkfg, tSls 2 eksy KClO3 

vi?kVu ij vkidks 2 eksy KCl vkSj 3 eksy O2 nsrk 

gS vkSj vfHkfØ;k ds LVksbdksesVªh ls ge fy[k ldrs gSa 

 2 2KClO OKCl

2 2 3
= =

d s ekYs l d s ekYs ld s ekYs l
 

 vc fdlh Hkh lkekU; larqyu jklk;fud lehdj.k ds 

fy, tSls 

  a A + b B ⎯⎯→ c C + d D 

 rqe fy[k ldrs gksA 

 
A

a

d s fØ;kdkjh  ekYs l
 = 

B 

b

d s fØ;kdkjh  ekYs l
  

 = 
C 

c

d s fØ;kdkjh  ekYs l
 = 

D 

d

d s fØ;kdkjh  ekYs l
 

(b) nzO;eku – nzO;eku fo'ys"k.k: 

 vfHkfØ;k ij fopkj djsa 2 KClO3 ⎯⎯→2KCl + 3O2 

vfHkfØ;k ds LVksbdksesVªh ds vuqlkj 

 ;k 
3KClO  2 122.5

KCl 2 74.5


=



dk nzO;eku

dk nOz ;eku

 

 3

2

KClO 2 122.5

O 3 32


=



dk nOz ;eku

dk nOz ;eku

 

 

Ex:  larqfyr vfHkfØ;k ij fopkj djsa 

  2Cl2O7 ⎯⎯→ 4ClO2 + 3O2 (Cl = 35.5) 

  bl larqfyr lehdj.k esa Lih'kht ds xq.kkadksa ls D;k 

fu"d"kZ fudkyk tk ldrk gS\ 

  (1) bl vfHkfØ;k esa, vfHkfØ;k ÁkjEHk djus ds fy, 

Bhd 2 xzke Cl2O7 ysuk gksxkA 

  (2) bl vfHkfØ;k esa, vfHkfØ;k ÁkjEHk djus ds fy, 

Bhd 2 eksy Cl2O7 ysuk gksxkA 

  (3) fdlh Hkh le; jklk;fud vfHkfØ;k ds nkSjku Cl2O7 

ClO2 vkSj O2 dk eksy vuqikr Øe'k% 2, 4 vkSj 3 gS 

  (4) Cl2O7 ClO2 vkSj O2 ds eksyksa dh la[;k esa ifjorZu 

dk vuqikr 2: 4: 3 gS 

Ans:  (4) 

Sol:  ;g LVksbdksesVªh dh ifjHkk"kk ls lh/ks vuqlj.k djrk gSA 

 

Ex:  yksgs ds Hkkj dh x.kuk djsa tks 36 xzke Hkki dh fØ;k 

ls blds v‚DlkbM esa ifjofrZr gks tkrk gSA 

  (fn;k x;k gS: 3Fe + 4H2O ⎯⎯→ Fe3O4 + 2H2) 

Ans:  84 xzke 

Sol:  vfHkfØ;k ds eksy vuqikr ls irk pyrk gS, 

 Fe dk eksy = 
3

4
    

 H2O dk eksy = 
3 36 3

4 18 2
 =  

 Fe dk nzO;eku = 
3

2
× 56 = 84g 



 

jlk;u foKku     

  

Ex:  tc MkbukbVªkstu isaVksDlkbM (N2O5 ,d lQsn Bksl) 

dks xeZ fd;k tkrk gS, rks ;g ukbVªkstu Mkbv‚DlkbM 

vkSj v‚Dlhtu esa fo?kfVr gks tkrk gSA 

  ;fn N2O5 dk ,d uewuk 1-6 g O2 mRifnr djrk gS, 

rks fdrus xzke NO2 curk gSa\ 

  N2O5(s) ⎯⎯→ NO2(g) + O2(g) (larqfyr ugha) 

  (1) 9.2 g (2) 4.6 g (3) 2.3 g (4) 18.4 g 

Ans:  (1) 

Sol:  N2O5(s) ⎯⎯→ 2NO2(s) + 
1

2
O2 (larqfyr vfHkfØ;k) 

  
2 2O NO

1 2
2

=
d s ekYs l d s ekYs l

 ×
1.6

32
 × 2 × 2  

  = NO2 dk eksy = 0-2 

  NO2 dk nzO;eku = 0.2 × 46 = 9-2 xzkeA 

 

(c) nzO;eku-vk;ru fo'ys"k.k: 

 vc fQj ls KClO3 ds vi?kVu ij fopkj djsa 

 2 KClO3 ⎯⎯→ 2KCl + 3O2 

 æO;eku vk;ru vuqikr:  

 2 × 122.5 g: 2 × 74.5 g: 3 × 22.4 L STP ij 

 ge v‚Dlhtu dh ek=k ds fy, nks laca/k dk mi;ksx 

dj ldrs gSa 

 3

2

KClO 2 122.5g

STP O  3 22.4L


=



dk nOz ;eku

ij dk vk;ru

 ……(i) 

vkSj 

 

2

KCl 2 74.5g

STP O  3 22.4L


=



dk nzO;eku

ij dk vk;ru

 ……(ii) 

 

Ex: tc v‚Dlhtu xSl dks lhes al ds vkstksukbtj ls xqtkjk 

tkrk gS, rks ;g iwjh rjg ls vkstksu xSl esa ifjofrZr gks 

tkrh gSA 1 atm vkSj 273K ij mRiUu vkstksu xSl dk 

vk;ru, ;fn çkjaHk esa 96 g v‚Dlhtu xSl yh tkrh gS, gS% 

  (1) 44.8 L  (2) 89.6 L   

  (3) 67.2 L  (4) 22.4 L 

Ans: (1) 

Sol:  3O2 ⎯⎯→2O3 

  eksy =  
96

32
  3 eksy = 2 

  1 atm vkSj 273K ij O3 xSl dk vk;ru = 273K  

  = 2 × 22.4 = 44.8 L 

lhekar vfHkdeZd (LIMITING REAGENT) : 

• ifjHkk"kk: bls ,sls vfHkdkjd ds :i esa ifjHkkf"kr fd;k 

tk ldrk gS tks vfHkfØ;k ds nkSjku iwjh rjg ls lekIr 

gks tkrk gS] bls lhekar vfHkdeZd dgk tkrk gSA 

• dbZ ckj] vfHkfØ;kvksa larqfyr lehdj.k ds vuqlkj 

vko';d vfHkfØ;dksa dh ek=k,¡ mifLFkr ugha gksrhA ,slh 

fLFkfr;ksa esa ,d vfHkfØ;d nwljs dh vis{kk vf/kdrk esa 

mifLFkr gksrk gSA 

• tks vfHkfØ;d de ek=k esa mifLFkr gksrk gS] og dqN 

nsj ckn lekIr gks tkrk gSA mlds ckn vkSj vkxs 

vfHkfØ;k ugha gksrh] Hkys gh nwljs vfHkfØ;d dh fdruh 

gh ek=k mifLFkr gksA vr% tk vfHkfØ;d igys lekIr 

gksrk gS] og mRikn dh ek=k dks lhekar dj nsrk gSA 

blfy, mls ‘lhekar vfHkdeZd’ (limiting reagent) 

dgrs gSA 

• tc ge larqyu jklk;fud lehdj.k ds lkFk dke dj 

jgs gksrs gSa rks vfHkfØ;k esa lcls igys tks vfHkdkjd 

lekIr gksrk gS] ;fn vfHkdkjdksa ds eksyksa dh la[;k 

larqfyr jklk;fud lehdj.k ds LVksbdksesfVªd xq.kkad ds 

vuqikr esa ugha gS] rks ,d vfHkdkjd gksuk pkfg, tks 

lhekar vfHkdkjd gksuk pkfg,A 
 

Ex: 2H2(g) + O2 (g) → 2H2O (l) 

 vfHkfØ;k dh 'kq#vkr H2 vkSj O2 ds ,d&,d eksy ls 

gksrh gS 

 ;gk¡ H2 dks lhekar vfHkdeZd ds :i esa tkuk tkrk gSA 
 

Ex: Na2CO3 ds Ng eksy HCl foy;u ds 4 eksy ds lkFk 

vfHkfØ;k djrs gSaA STP  ij mRikfnr CO2 xSl dk 

vk;ru Kkr dhft,A vfHkfØ;k gS  

 Na2CO3 + 2 HCl ⎯⎯→ 2 NaCl + CO2 + H2O 

Sol: vfHkfØ;k ls:   

 Na2CO3 ++ 2 HCl ⎯⎯→ 2 NaCl + CO2 + H2O 

 fn;s x;s eksy   6 eksy    4 eksy 

 eksy vuqikr   3 :  2 

 LVksbdksesfVªd xq.kkad vuqikr  1 : 2 

 • ;gka ns[ksa fd vfHkdkjdksa ds eksyksa dh la[;k 

LVksbdksesfVªd xq.kkad vuqikr esa ugha gSA 

 • blfy, ,d vfHkdkjd gksuk pkfg, tks igys lekIr 

gks vkSj lhekar vfHkdeZd cu tk,A 

 • ysfdu loky ;g gS fd dSls irk yxk;k tk, fd 

dkSu lk vfHkdkjd lhekar gS, ;g cgqr eqf'dy 

ugha gS vki bldk vklkuh ls irk yxk ldrs gSaA 

fuEufyf[kr fof/k ds vuqlkjA 
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lhekar vfHkdeZd dSls [kkstsa  

(HOW TO FIND LIMITING REAGENT) : 

pj.k: I vfHkdkjd ds fn, x, eksy dks ml vfHkdkjd ds 

lacaf/kr LVksbdksehfVªd xq.kkad ls foHkkftr djsaA 

pj.k: II ns[ksa fd ;g foHkktu fdl vfHkdkjd ds fy, U;wure 

gSA U;wure eku okyk vfHkdkjd lhekar vfHkdeZd gSA 

pj.k:III vc ,d ckj tc vkidks lhekar vfHkdeZd fey 

tk, rks vkidk /;ku lhekar vfHkdeZd ij gksuk 

pkfg, 

  pj.k I vkSj II ls  

  Na2CO3   HCl 

  
6

6
1

=  
4

2
2

= (U;wure foHkktu) 

   HCl lhekar vfHkdeZd gS 

   pj.k III ls 2CO  HCl

2 1
=

cuku s d s eksyd s ekys
 

   mRikfnr CO2 dk eksy = 2 eksy 

   S.T.P.- ij mRikfnr CO2 dk vk;ru 

  = 2 × 22.7 = 45.4 L 
 

Ex: vfHkfØ;k esa 4A $ 2B $ 3C ⎯⎯→  A4 B2 C3 

mRikn ds eksyksa dh la[;k D;k gksxh 

 A ds 2 eksy, B ds 1-2 eksy vkSj C ds 1-44 eksy ls 

izkjEHk gksdj curk gS: 

 (1) 0.5  (2) 0.6  

 (3) 0.48  (4) 4.64 

mÙkj (3) 

 4A + 2B + 3C ⎯⎯→ A4B2C3 

 çkjafHkd eksy  2     1.2   1.44      0    

 vafre eksy            0    0.48 

 C lhekar vfHkdeZd gSA 

 A4B2C3 dk eksy 0.48 gSA 
 

 

jklk;fud vfHkfØ;kvksa ij vk/kkfjr mnkgj.k  

(EXAMPLES BASED ON CHEMICAL REACTIONS) 

Ex: 14g C2H4 dks iwjh rjg ls ngu djus ds fy, vko';d 

v‚Dlhtu ds æO;eku dh x.kuk djsa& 

Sol : C2H4 + 3O2  → 2CO2 + 2H2O 

 eksy vuqikr          1         3       2            4 

 ngu ds fy, C2H4 ds eksy =
14

28
  =

1

2
 eksyA 

  1 eksy C2H4 dks ngu ds fy, 3 eksy O2 dh 

vko';drk gksrh gS 

  
1

2
C2H4 dks 3 × 

1

2
 eksy O2 = 

3

2
 eksy O2 dh 

vko';drk gksrh gS O2 dk æO;eku = 
3

2
× 32 

  = 48 xzke 

Ex:   STP ij H2 ds Hkkj vkSj vk;ru dh x.kuk djsa tks 

ruq lY¶;wfjd vEy esa iwjh rjg ls ?kqyus ij 1 xzke 

Zn }kjk foLFkkfir gks tk,xkA 

Sol:  Zn +  H2SO4  → ZnSO4 +   H2 

1 ijek.kq  1 v.kq    1 v.kq  1 v.kq 

1 g ijek.kq 65.4 g  1 eksy  2 gm ;k 22.4 dm3 

  65.4 xzke Zn 2g gkbMªkstu dks foLFkkfir djrk gS 

  Zn dk 1.0 xzke H2 ds 
2

65.4
 × 1 = 0.0306 xzke dks 

foLFkkfir djrk gS 

  Zn dk 65.4 g, STP ij H2 ds 22.4 dm3 dks 

foLFkkfir djrk gSA 

  Zn dk 1.0 xzke 
22.4

65.4
 × 1.0 = 0.3425 dm3 dks 

foLFkkfir djrk gS 

Ex:  10 feyhyhVj nzfor dkcZu MkblYQkbM (fof'k"V xq#Ro 

2.63) v‚Dlhtu esa ngu fd;k tkrk gSA STP ij ekih 

xbZ ifj.kkeh xSlksa dk vk;ru Kkr dhft,A 

Sol:  CS2 ds 1 feyhyhVj dk Hkkj 2.63 xzke gS 

 CS2 ds 10 feyh yhVj dk Hkkj 26.3 xzke gksrk gS 

 CS2 + 3O2      → CO2 + 2SO2 

 12 + (2 × 32) 22.4    44.8  

 76 gm   67.2. 

  CS2 dk 76g STP ij CO2 vkSj SO2 ds feJ.k dk 

67.2 L çkIr djsxk 

  26.3 xzke CS2 dk mRiknu 
67.2

76
 × 26.3  

  = 23.26 yhVj gksxkA 

rqY;kadh Hkkj (EQUIVALENT WEIGHT) 

 fdlh inkFkZ dk rqY;kadh Hkkj inkFkZ ds Hkkj ds vuqlkj 

Hkkxksa dh la[;k gS tks çR;{k ;k vçR;{k :i ls gkbMªkstu 

ds Hkkj ds vuqlkj 1.008 Hkkx ;k v‚Dlhtu ds Hkkj ds 

vuqlkj 8 Hkkx ;k Dyksjhu ds Hkkj ds vuqlkj 35.5 Hkkx 

;k Ag ds Hkkj ls 108 Hkkx foLFkkfir gksrs gSA 

(a) rqY;kadh Hkkj dh x.kuk 

 (i) rqY;kadh Hkkj = 
ijekf.od Hkkj

l;a kts drk  dkjd

  

 (ii) vk;uksa dk rqY;kadh Hkkj = 
vk;uk as dk l=w  Hkkj

vk;uk as ij vko's k
 

 (iii) vk;fud ;kSfxd dk rqY;kadh Hkkj = /kuk;u dk 

rqY;kadh Hkkj + _.kk;u dk rqY;kadh Hkkj 

 (iv) vEy/{kkj dk rqY;kadh Hkkj = 
/

vkf.od Hkkj

{kkjdrk vEyrk
 

 (v)  yo.k dk rqY;kadh Hkkj =  



 

jlk;u foKku     

  

  vkf.od Hkkj

/kuk;u ;k _.kk;u ij dyq  vko's k

 

 (vi) v‚Dlhdj.k ;k vip;u djus okys dkjd dk 

rqY;kadh Hkkj =  

/

inkFk Z dk vkf.od Hkkj

,d v.kq }kjk çkIr R;kxs  x;s b yDs Vkª us k as dh l[a ;k
 

Ex: H2SO4 dk rqY;kadh Hkkj = H+ dk rqY;kadh Hkkj + 

_.kk;u dk rqY;kadh Hkkj ( )2

4SO−
= 1 + 48 = 49 

Sol: Na2SO4(yo.k) → 2Na+ 
+ 2

4SO−  

 /kuk;u ;k _.kk;u ij dqy vkos'k 2 gS 

 Na2SO4 dk vk.kfod Hkkj gS = (2 × 23 + 32 + 16 × 4) 

 = 142 

 Na2SO4 dk rqY;kadh Hkkj = 
142

71
2

=  

 

(b) xzke rqY;kad dh vo/kkj.kk vkSj jklk;fud rqY;rk dk 

fu;e 

 xzke rqY;kad dh la[;k =  

( ) ( )g g (g)
W W W

E

n

 = 

−

la;kts drk dkjd
ijekf.od Hkkj ijekf.od Hkkj

dkjd

 

 = eksy × la;kstdrk dkjd; 

 tgk¡ 
( )L

 
=  

 

foy;s  d s rqqY;kad xzke dh l[a ;k
ukeyZ rk

foy;u dk vk;ru
 

 blds vuqlkj ,d vfHkfØ;k esa vfHkdkjd ds cjkcj xzke 

rqY;kad mRiknksa dh leku la[;k esa xzke rqY;kad 

vfHkfØ;k djrk gSA  

 aA + bB → cC + dD 

 A ds xzke rqY;kad dh la[;k = B ds xzke rqY;kad dh 

la[;k = C ds xzke rqY;kad dh la[;k  = D ds xzke 

rqY;kad dh la[;k 

(c) rqY;kadh Hkkj ds fu/kkZj.k dh fof/k : 
 (i) gkbMªkstu foLFkkiu fof/k: bl fof/k dk mi;ksx mu 

rRoksa ds fy, fd;k tkrk gS tks vEyksa vFkkZr~ lfØ; 

/kkrqvksa ls gkbMªkstu dk mRltZu dj ldrs gSaA 

  /kkrq dk rqY;kadh Hkkj 

  =
2

1.008
 H


 

/kkrq dk Hkkj

foLFkkfir xlS  dk Hkkj

 

 (ii) v‚DlkbM fuekZ.k fof/k: rRo dk Kkr æO;eku çR;{k 

;k vçR;{k :i ls v‚DlkbM esa ifjofrZr gks tkrk 

gSA v‚DlkbM dk æO;eku v‚Dlhtu dk Hkkj = 

v‚DlkbM dk Hkkj & rRo dk Hkkj 

  rRo dk rqY;kadh Hkkj = 8
rRo dk Hkkj

vkWDlhtu dk Hkkj
 

 (iii) DyksjkbM fuekZ.k fof/k: rRo ds Kkr æO;eku dks 

çR;{k ;k vçR;{k :i ls DyksjkbM esa ifjofrZr 

fd;k tkrk gSA DyksjkbM dk æO;eku fu/kkZfjr fd;k 

tkrk gSA 

  rRo dk rqY;kadh Hkkj = 35.5
rRo dk Hkkj

Dyksjhu dk Hkkj
 

 (iv) /kkrq ls /kkrq foLFkkiu fof/k (Double 

decomposition method) : vf/kd lfØ; /kkrq 

vius yo.k ds foy;u ls de lfØ; /kkrq dks 

foLFkkfir dj ldrh gSA foLFkkfir /kkrq dk æO;eku 

muds rqY;kadh  Hkkj ds vuqikr esa gksrk gSA 

  1 1

2 2

m E

m E
=   

 

 (v) f}fo?kVu fof/k% ;g fof/k fuEu fcUnqvksa ij vk/kkfjr 

gS& 

  (a) vfHkfØ;k djus okys ;kSfxd dk nzO;eku vkSj 

cuus okys mRikn dk æO;eku muds rqY;kadh 

æO;eku ds vuqikr esa gksrk gSA 

  (b) ;kSfxd dk rqY;kadh æO;eku (fo|qrla;ksth) 

blds ewykadksa ds rqY;kadh æO;ekuksa dk ;ksx 

gksrk gSA 

  (c) fdlh ewyd dk rqY;kadh æO;eku mlds vkos'k 

}kjk foHkkftr ewyd ds lw= æO;eku ds cjkcj 

gksrk gSA 

  =
ABAB

AD AD
=

  

  

dk rYq ;kda h nOz ;ekudk nOz ;eku

dk nOz ;eku dk rYq ;kda h nzO;eku
 

 = 
 A + B 

A  + D 

dk rYq ;kadh nOz ;eku dk rYq ;kadh nOz ;eku

dk rqY;kda h nzO;eku dk rYq ;kda h nOz ;eku
 

 (vi) flYoj l‚YV fof/k: bl fof/k dk mi;ksx dkcksZfud 

vEyksa ds rqY;kadh Hkkj Kkr djus ds fy, fd;k 

tkrk gSA ngu ds ek/;e ls RCOOAg dk Kkr 

æO;eku Ag esa ifjofrZr gks tkrk gSA Ag dk 

æO;eku fu/kkZfjr gksrk gSA 

 
RCOOAg RCOOAg 

Ag Ag 
=

dk rqY;kadh Hkkj dk Hkkj

dk rqY;kda h Hkkj dk Hkkj
 

 RCOOAg dk rYq ;kadh Hkkj  = 

COOAg 
108

Ag 


dk Hkkj

dk Hkkj
 

 (vii) oS|qrvi?kVu }kjk: 1 1

2 2

w E

w E
=  

  ;gk¡ w1 vkSj w2 bysDVªksM ij tek /kkrqvksa dk Hkkj gS 

vkSj E1 vkSj E2 Øe'k% rqY;kadh Hkkj gSaA 
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lkUnzrk in (CONCENTRATION TERMS): 

foy;u% 

 nks ;k nks ls vf/kd inkFkksaZ dk feJ.k foy;u gks ldrk 

gSA ge ;g Hkh dg ldrs gSa fd ^^,d foy;u nks ;k nks 

ls vf/kd inkFkksaZ dk laekaxh feJ.k gksrk gS,^^ ^laekaxh^ dk 

vFkZ gS ̂ ,d leku^A bl çdkj ,d laekaxh feJ.k, vFkkZr, 

,d foy;u dk la?kVu ,d leku gksrh gSA 

➢ lkUnzrk in 

 fdlh foy;u dh lkaærk dks O;ä djus ds fy, 

fuEufyf[kr lkaærk inksa dk ç;ksx fd;k tkrk gSA ;s 

 (i)  eksyjrk (M)  (ii) eksyyrk (m) 

 (iii) eksy va'k (x)  (iv) % xa.kuk 

 (v) ppm (çfr fefy;u Hkkx) 

 ;kn j[ksa fd ;s lHkh lkUnzrk in ,d nwljs ls lacaf/kr 

gSaA ,d lkUnzrk in dks tkudj vki vU; lkUnzrk in 

Hkh fudky ldrs gSaA vkb, ge mu lHkh ij ,d–,d 

djds ppkZ djrs gSA 

 eksyjrk (M)% 

 fdlh foy;u ds 1 L (1000 feyh) esa ?kqys foys; ds 

eksyksa dh la[;k dks foy;u dh eksyjrk dgrs gSaA 

 vFkkZr foy;u dh eksyjrk  

 = 
foys;dseksyk s dh l[a ;k

foy;u dk vk;ru ¼yhVj½
 

 Ekku yhft, fd vk.kfod Hkkj M ds foys; ds w g dks V 

ml ty esa ?kksydj rS;kj fd;k tkrk gSA 

  ?kqys gq, foys; ds eksyksa dh la[;k 
w

M
=   

  V ml ty esa foys; ds eksy 
w

M
=  

  1000 ml ty esa 

ml

w 1000

M V


=


   

  eksyjrk (M) = 
ml

w 1000

( )×V



foy;s  dk v.kqHkkj
  

  dqN vU; laca/k Hkh mi;ksxh gks ldrs gSaA 

 feyh eksyks dh la[;k = 1000
foys; dk nOz ; eku

foys; dk v.kHq kkj
 

 = (foy;u dh eksyjrk × Vml) 

 foy;u dh eksyjrk bl Ádkj  Hkh nh tk ldrh gS 

  
(ml)

foy;s  d s feyh eksyk s dh la[; k

foy;u dk vk;ru
 

 eksyjrk ,slh bdkbZ gS tks rkieku ij fuHkZj djrh gSA 

;g rkieku ds lkFk O;qRØe :i ls cnyrh jgrh gSA 

 xf.krh; :i esa % rkieku c<+us ij eksyjrk ?kV tkrh gSA 

 eksyjrk  
1

rkieku
  

1

vk;ru
   

 ;fn vk;ru V1 vkSj eksyjrk M1 okys fdlh fo'ks"k 

foy;u dks vk;ru V2 ml rd ruq fd;k tkrk gS rks 

 M1V1 = M2V2 

 M2 = ifj.kkeh eksyjrk 

 ;fn dksbZ foy;u ftlesa vk;ru V1 vkSj eksyjrk M1  

dks mlh foys; ds nwljs foy;u esa feyk;k tkrk gS 

ftldk vk;ru V2 mL vkSj eksyjrk M2 gS rks 

 M1V1 + M2V2 = MR (V1 + V2) 

 MR = 1 1 2 2

1 2

M V M V

V V

+

+
 (MR = ifj.kkeh eksyjrk) 

 

Ex: 149 g iksVsf'k;e DyksjkbM (KCl) dks 10 yhVj tyh; 

foy;u esa ?kksyk tkrk gSA foy;u dh eksyjrk Kkr 

dhft,\ (K = 39, Cl = 35.5) 

Sol: KCl dk vk.kfod æO;eku = 39 + 35.5 = 74.5 g 

  KCl ds eksy = 
149 g

74.5 g
 = 2 

  foy;u dh eksyjrk = 
2

10
= 0-2 M 

 

 eksyyrk (m) % 

 fdlh foyk;d ds 1000 g (1kg) esa ?kqys foys; ds eksyksa 

dh la[;k dks foy;u dh eksyyrk dgrs gSaA 

 eksyyrk 
foy;s  d s eksyk s dh l[a ; k 

foyk;d dk nOz ; eku(g)
× 1000 

 ekuk fd ,d foys; dk Y g, ,d foyk;d ds X g esa 

?kqy tkrk gSA foys; dk vk.kfod æO;eku M0 gS rc 

0

y

M
 foys; ds eksy dks foyk;d ds X g esa ?kqy tkrk 

gSA blfy;s eksyyrk = 
0

Y

M X
 × 1000 

 eksyyrk rkieku ij fuHkZj djrh gSA 

Ex: 255 g tyh; foy;u esa 5 g ;wfj;k gSA eksyyrk ds 

lanHkZ esa foy;u dh lkUnzrk D;k gksxh (;wfj;k dk 

vk.kfod nzO;eku = 60) 

Sol: ;wfj;k dk æO;eku = 5 g 

 ;wfj;k dk vk.kfod æO;eku = 60 

 ;wfj;k ds eksyksa dh la[;k = 
5

60
= 0-083 

 foyk;d dk æO;eku = (255 – 5) = 250 g 

 foy;u dh eksyyrk = 
foy;s  d s eksyk s dh l[a ; k 

foyk;d dk nOz ; eku(g)
 

 × 1000 = 
0.083

250
 × 1000 = 0.332. 
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 eksy fHkUu (x) % 

 foy;u esa mifLFkr foys; ;k foyk;d ds eksyksa dh 

la[;k vkSj foy;u esa mifLFkr eksyksa dh dqy la[;k ds 

vuqikr dks lacaf/kr inkFkksaZ ds eksy va'k ds :i esa tkuk 

tkrk gSA 

 ekuk foy;u esa foys; ds eksyksa dh la[;k = n 

 foy;u esa foyk;d ds eksyksa dh la[;k = N 

  foys; dk eksy va'k (x1) = 
n

n N+
  

  foyk;d dk eksy va'k (x2) = 
N

n N+
  

  x1 + x2 = 1  

 eksy va'k ,d 'kq) la[;k gSA ;g rkieku ifjorZu ij 

fuHkZj ugha djrh gSA 

 % xa.kuk % 

 foy;u dh lkaærk dks çfr'kr ds :i esa fuEu çdkj ls 

O;ä fd;k tkrk gSA 

• 
w

%
W

 % bls çfr 100 xzke foy;u esa mifLFkr foys; 

ds æO;eku ds :i esa fn;k tkrk gSA 

 vFkkZr % 
w

%
W

= 
(g)

(g)

 

 

foy;s  dk nOz ;eku

foy;u dk nOz ;eku
× 100 

• 
w

%
V

% bls çfr 100 feyhyhVj foy;u esa mifLFkr 

foys; ds æO;eku ds :i esa fn;k tkrk gSA 

 vFkkZr % 
w

%
V

 =
(g)

(ml)

 

 

foy;s  dk nzO;eku

foy;u dk vk;ru
 × 100 

• 
v

%
V

 % bls çfr 100 feyhyhVj foy;u esa mifLFkr 

foys; ds vk;ru ds :i esa fn;k tkrk gSA 

 vFkkZr % 
v

%
V

 = 
(ml)

(ml)

foy;s  dk vk;ru  

foy;u dk vk;ru  
× 100 

Ex:  fdlh inkFkZ dk 0.5 g foyk;d esa 25 g foyk;d esa ?kksyk 

tkrk gSA foy;u esa inkFkZ dh çfr'kr ek=k dh x.kuk 

djsaA 

Sol: inkFkZ dk æO;eku = 0.5 g 

 foyk;d dk æO;eku = 25 g 

  inkFkZ dk çfr'kr ( )
0.5

w / w 100 1.96
0.5 25

=  =
+

  

 

Ex:  ,d ,YdksgkWy dk 20 cm3 80 cm3 ty esa ?kksy tkrk 

gSA foy;u esa ,YdksgkWy ds çfr'kr dh x.kuk djsaA 

Sol: ,YdksgkWy dk vk;ru = 20 cm3 

 ty dk vk;ru = 80 cm3 

  ,YdksgkWy dk çfr'kr = 
20

(v / v) 100
20 80

= 
+

 

  = 20 

❖ çfr fefy;u Hkkx (ppm) 

 tc foys; cgqr de ek=k esa mifLFkr gksrk gS, rc bl 

lkaærk 'kCn dk ç;ksx fd;k tkrk gSA bls foy;u ds 

çR;sd 1 fefy;u Hkkxksa esa mifLFkr foys; ds Hkkxksa dh 

la[;k ds :i esa ifjHkkf"kr fd;k tkrk gSA ppm æO;eku 

;k eksy nksuksa ds lanHkZ esa gks ldrk gSA ;fn dqN Hkh 

fufnZ"V ugha fd;k x;k gS, rks ge ppm dks æO;eku ds :i 

esa ysrs gSaA blfy,, 100 ppm foy;u dk eryc gS fd 

gj 1000000 g foy;u esa 100 g foys; ekStwn gksrk gSA 

 ppm = 
Adk nzO;eku

dyq nzO;eku
× 106 = æO;eku va'k × 106 

 

❖ ukeZyrk (Normality (N)) :- 

 1 L (1000 feyh) foy;u esa ?kqys foys; ds rqY;kadks dh 

la[;k dks foy;u dh ukeZyrk ds :i esa tkuk tkrk gSA 

vFkkZr~ foy;u dh ukeZyrk = 
foy;s  d s rqY;kda k s dh la[;k

yhVj e as foy;u dh ek=k
 

  ukeZyrk (N) = 
w ×1000

( )× V
ml

foy;s  dk rYq ;kadh Hkkj
 

  ukeZyrk (N) = 
ml

w ×1000

E × V
 

Ex:  8 yhVj H2 vkSj 6 yhVj Cl2 dks vf/kdre laHko ijkl 

rd vfHkfØ;k djk;h tkrh gSA vfHkfØ;k feJ.k dk 

vafre vk;ru Kkr djksA ;g ekurs gq, fd P rFkk T 

vfHkfØ;k ds nkSjku fu;r gSaA 

 (1) 7 yhVj  (2) 14 yhVj 

 (3) 2 yhVj  (4) buesa ls dksbZ ugha 

Sol :  (2) 

   H2 + Cl2 → 2 HCl 
vfHkfØ;k ds igys vk;ru 8 lit  6 lit      0 

vfHkfØ;k ds ckn vk;ru   2    0     12 

  vfHkfØ;k ds ckn vk;ru = H2 dk 'ks"k vk;ru + HCl 

dk fufeZr vk;ru = 2 + 12 = 14 yhVj 
 

Ex:  izkd`frd :i ls feyus okyk Dyksfju 75.53% Cl35, gS 

ftldk ijekf.od nzO;eku 34.969 amu gS vkSj 

24.47% Cl37 gS ftldk nzO;eku 36.966 amu gSA 

Dyksfju ds vkSlr ijekf.od nzO;eku dh x.kuk djksA 

 (1) 35.5 amu (2) 36.5 amu  

 (3) 71 amu  (4) 72 amu 

Sol :  (1) 

 vkSlr ijekf.od nzO;eku   

= 

I %  × +

II % × 

100

  leLFkkfud dk bldk ijekf.od nzO;eku

 leLFkkfud dk bldk ijekf.od nOz ;eku
 

 = 
75.53 34.969 24.47 36.96

100

 + 
 = 35.5 amu. 

 

Ex:  Mg ds 2g ijek.kq dk g esa nzO;eku dh x.kuk djksA 

 (1) 12 gm  (2) 24 gm 

 (3) 6 gm  (4) buesa ls dksbZ ugha 
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Sol:  (4) 

  Mg ds 1 g ijek.kq esa nzO;eku mifLFkr gS = 24 g 

  Mg ds 2 g ijek.kq esa nzO;eku gS = 24 x 2 = 48 g 
 

Ex:  Ag ds 5 g ijek.kq esa (Ag dk ijek.kq Hkkj = 108), Ag 

ds ,d ijek.kq ds Hkkj dh x.kuk djksA 

 (1) 17.93 × 10–23 g (2) 16.93 × 10–23 g 

 (3) 17.93 × 1023 g (4) 36 × 10–23 g 

Sol:  (1) 

  Ag ds NA ijek.kqvksa dk Hkkj 108 g gksrk gS 

  Ag ds 1 ijek.kq dk Hkkj gksrk gS = 
A

108

N
g  

  =  
23

108

6.023x10
 = 17.93 × 10–23 g 

Ex:  Ag ds 5 g ijek.kq esa (Ag dk ijek.kq Hkkj = 108), Ag 

ds ijek.kqvksa dh la[;k dh x.kuk djksA 

 (1) 1 NA (2) 3NA (3) 5 NA (4) 7 NA 

Sol:  (3) 

  Ag ds 1 g ijek.kq esa ijek.kq gS = NA 

  Ag ds 5 g ijek.kq esa ijek.kq gS = 5NA 

Ex:  CO2 ds 2N v.kqvksa dh g esa nzO;eku dh x.kuk djksA 

 (1) 22 g (2) 44 g (3) 88 g (4) dksbZ ugha 

Sol:  (3) 

   CO2 ds N v.kqvksa dk vkf.od nzO;eku = 44 g gS. 

   CO2 ds 2N v.kqvksa dk vkf.od nzO;eku = 44 × 2  

  = 88 g gS 

Ex:  Xyqdksl (C6H12O6) ds 0.35 eksy esa fdrus dkcZu 

ijek.kq mifLFkr gSA 

 (1) 6.023 × 1023 dkcZu ijek.kq 

 (2) 1.26 × 1023 dkcZu ijek.kq 

 (3) 1.26 × 1024 dkcZu ijek.kq 

 (4) 6.023 × 1024 dkcZu ijek.kq 

Sol:  (3) 

  C6H12O6 ds 1 eksy esa = C dkcZu ds 6 N ijek.kq gS 

  C6H12O6 ds 0.35 eksy esa = C dkcZu ds 6 × 0.35 

N ijek.kq gS = 2.1 N ijek.kq 

  = 2.1 × 6.023 × 1023 = 1.26 × 1024 dkcZu ijek.kq 
 

Ex:  Xyqdksl (C6H12O6) ds 5.23 g esa fdrus v.kq mifLFkr gSA 

 (1) 1.65 × 1022 (2) 1.75 × 1022 (3) 

1.75 × 1021 (4) buesa ls dksbZ ugha 

Sol:  (2) 

   180 g Xyqdksl esa = NA v.kq gksrs gS 

   5.23 g Xyqdksl esa = 
235.23 6.023 10

180

 
  

  = 1.75 × 1022 v.kq 

 

 

 

 
MkYVu dk ijek.kq fl)kar  

(DALTON’S ATOMIC THEORY): 

➢ MkYVu us ijek.kq fl)kar dks 

æO;eku  ds laj{k.k ds fu;e vkSj 

fuf'pr vuqikr ds fu;e ds vk/kkj 

ij çLrkfor fd;kA mUgksaus bl 

fl)kar ds rkfdZd ifj.kke ds :i 

esa cgq vuqikr ds fu;e dks Hkh 

çLrkfor fd;kA bl fl)kar dh 

çeq[k fo'ks"krk,a gSa 

(a) çR;sd rRo cgqr NksVs d.kksa ls cuk gksrk gS ftUgsa ijek.kq 

dgk tkrk gSA 

(b) fdlh fo'ks"k rRo ds lHkh ijek.kq leku gksrs gSa ysfdu vU; 

rRoksa ds ijek.kqvksa ls fHkUu gksrs gSaA 

(c) çR;sd rRo dk ijek.kq ,d vafre d.k gS] vkSj mldk ,d 

fo'ks"k æO;eku gksrk gS ysfdu lajpuk jfgr gksrk gSA 

(d) ijek.kq vfouk'kh gS vFkkZr bls ljy jklk;fud 

vfHkfØ;kvksa }kjk u rks u"V fd;k tk ldrk gS vkSj u 

gh cuk;k tk ldrk gSA 

(e) fdlh rRo dk ijek.kq v.kq cukus ds fy, jklk;fud 

vfHkfØ;k esa Hkkx ysrk gSA 

(f) fofHkUu rRoksa ds ijek.kq NksVh iw.kZ la[;kvksa ds fuf'pr 

vuqikr esa la;ksftr gksdj ;kSfxd (vc v.kq dgykrs gSa) 

cukrs gSaA 

 

jklk;fud la;kstu ds fu;e  

(LAWS OF CHEMICAL COMBINATION): 

(a) nzO;eku laj{k.k dk fu;e (Law of Mass 

Conservation) 

blesa dgk x;k gS fd "inkFkZ u rks 

fdlh HkkSfrd ;k jklk;fud ifjorZu 

ds nkSjku mRiUu gksrk gS vkSj u gh 

u"V gksrk gS" 

bl fu;e dks inkFkZ dh vfouk'khrk 

dk fu;e Hkh dgk tkrk gSA 

 

 vfHkdkjdksa dk dqy æO;eku = mRiknksa dk dqy æO;eku 

 (vfHkfØ;k ls igys)    (jklk;fud vfHkfØ;k ds ckn) 

 bl fu;e dh oS/krk ds fy, jklk;fud la;kstu vko';d 

gSA 
 

 

vkarks,u ykowfl, 

(1743-1794) 

tkWu MkYVu 

(1776-1884) 



 

jlk;u foKku     

  

• tc inkFkZ HkkSfrd ifjorZu ls xqtjrk gS: cQZ dk ,d 

VqdM+k (Bksl ty) ,d NksVs 'kaDokdkj ¶ykLd esa fy;k 

tkrk gSA ;g vPNh rjg ls d‚dZ fd;k gqvk vkSj rkSyk 

gqvk gSA vc cQZ (Bksl) dks  fi?kykdj ty (nzo) cukus 

ds fy, ¶ykLd dks /khjs&/khjs xeZ fd;k tkrk gSA 

          cQZ

Å"ek

→ ty 

 

 ¶ykLd dks fQj ls rkSyk tkrk gSA ;g ik;k x;k gS fd 

HkkSfrd ifjorZu gksus ds ckotwn Hkkj esa dksbZ ifjorZu 

ugha gqvk gSA  
 

• tc dksbZ inkFkZ jklk;fud ifjorZu ls xqtjrk gS: 

fuEufyf[kr jklk;fud ifjorZu fu;e dk o.kZu Li"V 

djrs gSaA 
  

mnk-  edZ~;wfjd v‚DlkbM dk vi?kVu: 100 xzke ejD;wfjd 

v‚DlkbM dks ,d can Vîwc esa xeZ djus ij ;g fo?kfVr 

gksdj 92.6 xzke ikjk vkSj 7.4 xzke v‚Dlhtu xSl cukrk gSA 

 vFkkZr~ mRiknksa dk dqy æO;eku = 100 xzke:

 HgO(s) → Hg(l) + 
1

2
O2(g) 

  100g         92.6g   7.4 g 

 bl çdkj] mijksä vi?kVu vfHkfØ;k esa inkFkZ u rks 

çkIr gksrk gS vkSj u gh u"V gksrk gSA 

(b)  fLFkj vuqikr dk fu;e / fuf'pr la?kVu dk fu;e (Law 

of Definite Proportion) 

bl fu;e ds vuqlkj "fdlh Hkh 'kq) ;kSfxd 

esa muds Hkkj ds fuf'pr vuqikr esa leku 

rRo gksrs gSa"] ;k 

',d 'kq) jklk;fud ;kSfxd esa ges'kk leku 

rRo muds Hkkj ds fuf'pr vuqikr esa la;qä 

gksrs gSa] pkgs bldks cukus dh fof/k dqN Hkh 

gksa'A 
 

 Ex: 'kq) ty esa 2 xzke gkbMªkstu vkSj 16 xzke 

v‚Dlhtu gksrk gS vFkkZr 'kq) ty esa gkbMªkstu 

vkSj v‚Dlhtu dk vuqikr 1 : 8 gSA 

 

 ;k ge dg ldrs gSa fd ty fofHkUu lzksrksa ls çkIr fd;k 

tk ldrk gS ysfdu H vkSj O ds Hkkj dk vuqikr leku 

jgrk gSA 

 
(c)  xqf.kr vuqikr dk fu;e (Law of Multiple 

Proportion) 

'tc nks rRo feydj nks ;k nks ls vf/kd 

;kSfxd cukrs gSa] ftlesa ,d rRo dk 

fuf'pr Hkkj nwljs ds fofHkUu Hkkjksa ds lkFk 

la;ksftr gksrk gS] rks og ,d lk/kkj.k 

la[;kRed vuqikr esa gksrk gS'A 

 

 

 Ex:  CO vkSj CO2 esa 12 xzke dkcZu ds lkFk la;kstu 

djus okys v‚Dlhtu dk Hkkj 1: 2 ds vuqikr esa gS 

 

Ex: SO2 vkSj SO3 esa 32 xzke lYQj ds lkFk la;kstu djus 

okyh v‚Dlhtu dk Hkkj 2 : 3 dk vuqikr gS 

100g cQZ ds VqdMsa 

ls Hkjk fxykl 

100g nzo ty 

ls Hkjk fxykl 

cQZ dk fi?kyuk 

HkkSfrd ifjorZu 

H2O(s)  H2O(l)  

ckfj'k dk ty unh dk ty 

uy dk ty leqæ dk ty 

H2 O

2

2H O2

:

1 8:
  
or

2H +O2 2

Sea water

Tap water
River water
Ganga Jal
Rain Water

16

 2H2O  2H2 + O2 

leqnz dk ty 

uy dk ty 

unh dk ty 

o"kkZ ty 

cQZ dk ty 

rFkk 

1gC 
+ + 

2.666 g O 1.333 g O 

CO CO2 

tkWu MkYVu 

(1776-1884) 

tkslsQ ÁkmLV 

(1754-1826) 
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(d) O;qRØe vuqikr dk fu;e (LAW OF RECIPROCAL 

PROPORTION): 

 ;g fjpj }kjk fn;k x;k gSA 

 nks rRoksa A vkSj B ds Hkkj dk vuqikr tks rhljs rRo C 

ds ,d fuf'pr Hkkj ds lkFk vyx&vyx la;ksftr gksrs 

gSa] Hkkj dk leku ;k lk/kkj.k vuqikr gksrk gS ftlesa A 

vkSj B lh/ks ,d nwljs ds lkFk la;ksftr gksrs gSaA 

 Ex:  

 
Ex:  veksfu;k esa 82.35% ukbVªkstu vkSj 17.65% gkbMªkstu 

gksrk gSA ty esa 88.90% v‚Dlhtu vkSj 11.10% 

gkbMªkstu gksrk gSA ukbVªkstu Vªkbv‚DlkbM esa 63.15% 

v‚Dlhtu vkSj 36.85% ukbVªkstu gksrk gSA crkk,¡ fd 

;s vkdM+k O;qRØe vuqikr ds fu;e dk o.kZu djrk gSaA 

Sol:  NH3 esa] 17.65g H,  N = 82.35g ds lkFk la;ksftr gksrk gSA 

 H dk 1 xzke N ds = 
82.35

g 4.67g
17.65

=  ds lkFk la;ksftr 

gksrk gSA 

 H2O esa] H dk 11.10 g, O ds = 88.90 g ds lkFk 

la;ksftr gksrk gS 

 H dk 1g O=
88.90

g 8.01g
11.10

=  ds lkFk la;ksftr gksrk gS 

 N vkSj O ds Hkkj dk vuqikr tks H ds fuf'pr Hkkj 

(=1g) ds lkFk la;ksftr gksrk gS 

 = 4.67 : 8.01 = 1 : 1.7 

 N2O3 esa] N vkSj O ds Hkkj dk vuqikr tks ,d nwljs ds 

lkFk la;ksftr gksrs gSa =36.85 : 63.15 

 = 1 : 1.7 

 bl çdkj] nksuksa vuqikr leku gSaA blfy, ;g ikjLifjd 

vuqikr ds fu;e dks fn[kkrk gSA 

 

(e)  xSlh; vk;ru dk fu;e (Law of Gaseous Volume) 

 rkieku vkSj nkc dh leku ifjfLFkfr;ksa esa] tc Hkh xSlsa 

,d lkFk vfHkfØ;k djrh gSa] rks vfHkfØ;k djus okyh 

xSlksa ds lkFk&lkFk mRiknksa dh ek=k ,d lk/kkj.k iw.kZ 

la[;k vuqikr esa gksrh gSaA 

 
 'leku rkieku vkSj nkc ij] vfHkfØ;k djus okys xSlh; 

vfHkdkjdksa dh ek=k vkSj xSlh; mRiknksa dh ek=k esa ,d 

lk/kkj.k vuqikr gksrk gSaA'  

Ex:  2H2     +  O2 ⎯→ 2H2O vk;ru vuqikr 2 : 1 : 2 

 2 Vol    1 Vol        2Vol 

Ex:   N2     +   3H2 ⎯→ 2NH3 vk;ru vuqikr 1 : 3 : 2 

 1 Vol     3 Vol         2Vol  

 (f)  vkoksxkæks dk fu;e (Avogadro’s Law): 

 
 'rkieku vkSj nkc dh leku ifjfLFkfr;ksa esa lHkh xSlksa 

ds leku vk;ru esa v.kqvksa dh leku la[;k gksrh gS' 

lYQj 

vkWDlhtu 

lYQj MkbZ 

vkWDlkbM 

lYQj VªkbZ 

vkWDlkbM 

C H 

CH4 

12 : 4 

3 : 1 

O 

 

3 : 1 

C O2 
12 : 32 

3  : 8 

H2 O 

2 : 16 

1 : 8 

tkslsQ yqbl 

xS&yqlSd 

,ekfMvks vkoksxknzks 

(1776-1856) 



 

jlk;u foKku     

  

 

vkoksxkæks ds fu;e ds vuqç;ksx 

(i) xSlh; rRoksa ds ijek.kq Hkkj dks fu/kkZfjr djus ds fy, 

,d fof/k çnku djrk gSA 

(ii) ok"i ?kuRo (V.D.) vkSj inkFkksaZ ds vk.kfod æO;eku ds 

chp laca/k LFkkfir djrk gSA 

 vk.kfod æO;eku = 2 × ok"i ?kuRo 

ok"i ?kuRo = 

 
 ;k ok"i ?kuRo = 

( n )

( n )

xlS  d s  v.kvq k sa dk Hkkj

gkbMªkts u d s  v.kvq k as dk Hkkj
 

 ;k ok"i ?kuRo  

 = 
× 2

( )

( )

xlS  d s ,d & v.kq dk Hkkj

gkbMª kstu d s ,d & ijek.kq dk Hkkj
 

 ;k ok"i ?kuRo = 
2

( )vk.kfod Hkkj
 

 
 

 
Ex:1 gkbMªkstu dk ,d vk;ru, Dyksjhu ds ,d vk;ru ls 

la;ksx djds gkbMªkstuDyksjkbM ds nks vk;ru mRikfnr 

djrk gSA 

 ljy vuqikr = 1 : 1 : 2. 

  
 

Ex:2 ukbVªkstu dk ,d vk;ru gkbMªkstu ds rhu vk;ruksa 

ds lkFk la;ksx djds veksfu;k ds nks vk;ru mRikfnr 

djrk gSA 

 ljy vuqikr = 1 : 3 : 2 

  

 Special Note: ;g fu;e dsoy xSlh; vfHkfØ;kvksa ds 

fy, mi;ksx fd;k tkrk gSA ;g eksy ;k v.kqvksa ls 

vk;ru ds lEca/k dks crkrk gS ysfdu nzO;eku ds lkFk 

lEca/k dks ugha crkrk gSA 

Ex:3 veksfu;k ds 3.01 × 1023 v.kqvksa dk Hkkj D;k gSA 

 (1) 17 g  (2) 8.5 g  

 (3) 34 g  (4) buesa ls dksbZ ugha 

Sol:  (2) 

   NH3 ds 6.023 × 1023 v.kq dk Hkkj gS = 17 g 

   NH3 ds 3.01 × 1023 v.kqvksa dk Hkkj gS  

 = 
23

23

17 3.01 10

6.023 10

 


 = 8.50 g 

 

Ex:4 NTP ij fdlh xSl dk ?kuRo 0.00445 g/mL gS, bldk 

ok"i ?kuRo rFkk v.kqHkkj Kkr dhft,A 

 (1) 10, 70    (2) 20, 40 

 (3) 50, 100  (4) 30, 80 

Sol: (3) 

 ok"i?kuRo =  
2H

xSl dk ?kuRo

dk ?kuRo
= 

0.004450

0.000089
 = 50 

 v.kqHkkj = 2 × ok"i?kuRo = 2 × 50 = 100 

 

Ex:5 STP ij tyok"i ds 1 mL es fdrus v.kq mifLFkr gSA 

 (1) 1.69 × 1019 (2) 2.69 × 10–19  

 (3) 1.69 × 10–19  (4) 2.69 × 1019 

Sol: (4) 

   STP ij  22.4 yhVj tyok"i esa gS = 6.023 × 1023 v.kq 

   STP ij 1 × 10–3 yhVj tyok"i esa   

 = 
236.023 10

22.4


 × 10–3 = 2.69 × 1019 v.kq gS 

Ex:6 voksxkæks dks ,d lsdaM esa 1 fefy;u :i;s dh nj ls 

fdrus :i;s O;; djus esa fdrus o"kZ yxsaxs 

 (1) 19.098 × 1019 o"kZ  (2) 19.098 o"kZ  

 (3) 19.098 × 109 o"kZ (4) buesa ls dksbZ ugha 

Sol: (3) 

( )

( )

xlS  dh fuf'pr ek=k dk vk; ru

gkbMª kstu dh leku ek=k dk vk; ru

1 mol He 

4.0 g He 

273°K 

1 atm 

1 mol O2 

32.0 g O2 

273°K 

1 atm 

1 mol N2 

28.0 g N2 

273°K 

1 atm 

V = 22.4 

L 

STP (ekud rkieku vkSj nkc ij) : 

fdlh Hkh xSl ds fy, 1 mol ds fy, 22.4 L 

eksyj vk;ru 

SOLVED EXAMPLES 

1 1 2 

H 2(g) Cl 2(g)  2HCl (g) 

LVªkWbfd;ksehVªh 

1 vk;ru + 1 vk;ru   2 vk;ru 

+ 

1 3 2 

N 2(g) 3H 2(g)  2NH 3(g) + 

1 vk;ru + 3 vk;ru   2 vk;ru 
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   106 :i;s 1 lSds.M esa O;; gksrs gS 

   6.023 × 1023 :i;s [kpZ gksxsa  

 = 
23

6

1 6.023 10

10

 
  lSds.M 

 = 
23

6

1 6.023 10

10 60 60 24 365

 

   
 o"kZ = 19.098 × 109 o"kZ 

 

Ex:7 ,d rRo ds ijek.kq dk Hkkj 6.644 × 10–23 xzke gSA 40 

fdyksxzke esa rRo ds xzke ijek.kqvksa dh x.kuk djksA 

 (1) 10 xzke ijek.kq (2) 100 xzke ijek.kq  

 (3) 1000 xzke ijek.kq (4) 104 xzke ijek.kq 

Sol:   rRo ds 1 ijek.kq dk Hkkj = 6.644 × 10–23 g 

   rRo ds 'NA' ijek.kqvksa dk Hkkj  

 = 6.644 × 10–23 × 6.023 × 1023  = 40 g 

   rRo ds 40 xzke esa 1 xzke ijek.kq gS rc 

   rRo ds 40 x 103 xzke esa gS  

  = 
340 10

40


 = 103 xzke ijek.kq 

 

Ex:8 222 g futZyhd`r CaCl2 esa Cl– rFkk Ca+2 dh la[;k dh 

x.kuk djksA 

 (1) Ca+2 ds 2 NA vk;u rFkk Cl– ds 4 NA
 vk;u  

 (2) Cl– ds 2 NA vk;u rFkk Ca+2 ds 4 NA
 vk;u 

 (3) Ca+2 ds 1 NA vk;u rFkk Cl– ds 1 NA
 vk;u 

 (4) buesa ls dksbZ ugha 

Sol: (1) 

    CaCl2 dk v.kqHkkj = 111 g 

  111 g CaCl2 esa gS = Ca+2 ds NA vk;u 

    222 g CaCl2 esa gS 
N 222

111


= Ca+2 ds 2 NA vk;u 

 blhfy,   111 g CaCl2 = Cl– ds 2 NA vk;u gS 

     222 g CaCl2 esa = 
2N 222

111


 Cl– ds vk;u gS  

 = Cl– ds 4 NA vk;u 
 

Ex:9 NTP ij O2 dk ?kuRo 1.429 xkze/yhVj gSA xSl ds 

ekud eksyj vk;ru dh x.kuk djksA 

 (1) 22.4 yh.  (2) 11.2 yh. 

 (3) 33.6 yh.  (4) 5.6 yh. 

Sol: (1) 

   O2 xSl dk 1.429 xzke vk;ru ?ksjrk = 1 yhVj 

    O2 xSl dk 32 xzke vk;ru ?ksjrk  

 =  
32

1.429
= 22.4 yhVj@eksy 

Ex:10 fuEu esa ls fdldk vf/kdre Hkkj gksxkA 

 (1) 40 xzke vk;ju   

 (2) N ds 1.2 xzke ijek.kq 

 (3) dkcZu ds 1 × 1023 ijek.kq  

 (4) STP ij O2 ds 1.12 yhVj 

Sol: (1) 
 (1) vk;ju dk nzO;eku = 40 g 

 (2) N ds 1.2 xzke ijek.kq dk nzO;eku  

  = 14 × 1.2 = 16.8 xzke 

 (3) C ds 1 × 1023 ijek.kqvkas dk nzO;eku  

  = 
23

23

12 1 10

6.023 10

 


 = 1.99 xzke 

 (4) STP ij O2 ds 1.12 yhVj dk nzO;eku  

  = 
32 1.2

22.4


= 1.6 xzke 

Ex:11 iksVsf'k;e DyksjsV ds fdrus eksy 11.2 yhVj vkWDlhtu 

mRikfnr djus ds fy, xeZ fd, tk,xsaA 

 (1) 
1

2
 eksy (2) 

1

3
 eksy (3)  

1

4
eksy (4)  

2

3
eksy 

Sol: (2) 
    2 KClO3  → 2KCl + 3O2 
 vfHkfØ;k ds fy, eksy           2      2   3 

   3 × 22.4 yhVj O2, 2 eksy KClO3 ds }kjk fufeZr 

gksrh gS 

   11.2 yhVj O2, 
2 11.2

3 22.4




 ds }kjk fufeZr gksrh gS 

 = 
1

3
 eksy KClO3 

Ex:12 95% 'kq) pwuk iRFkj (CaCO3) ds 200 fdyksxzke dks 

xeZ djus ls izkIr pwus (CaO) ds Hkkj dh x.kuk djksA 

 (1) 104.4 fdyksxzke (2) 105.4 fdyksxzke  

 (3) 212.8 fdyksxzke (4) 106.4 fdyksxzke 

Sol: (4) 

  100 fdyksxzke v'kq) uewus esa 'kq) CaCO3 gS  

  = 95 fdyksxzke 

  200 fdyksxzke v'kq) uewus esa 'kq) CaCO3 gS  

  = 
95 200

100


 = 190 fdyksxzke 

       CaCO3 → CaO + CO2 

 v.kqHkkj  100         56       44 

  100 fdyksxzke CaCO3, CaO nsrk gS = 56 fdyksxzke 

  190 fdyksxzke CaCO3, CaO nsrk gS = 
56 190

100


  

 = 106.4 fdyksxzke 

Ex:13 ,d /kkrq ds DyksjkbM dk lw= MCl3 gSA blds QkWLQsV 

dk lw= gksxkA 

 (1) M2PO4 (2) MPO4 (3) M3PO4 (4) M(PO4)2 

Sol: (2) 

 AlCl3 bl :i esa AlPO4 gksxk 

Ex:14 11.34 g Hkkj ;qDr ,d flYoj ds flDds dks ukbfVªd 

vEy esa ?kksyk tkrk gSaA tc lksfM;e DyksjkbM foy;u 

esa feyk;k tkrk gS rks iw.kZ flYoj (AgNO3 ds :i esa), 

flYoj DyksjkbM ds :i esa vo{ksfir gks tkrk gSaA 



 

jlk;u foKku     

  

vo{ksfir flYoj DyksjkbM dk Hkkj 14.35 g gSaA flDds 

esa flYoj dh izfr'krrk dh x.kuk djksA 

 (1) 4.8 % (2) 95.2% (3) 90 % (4) 80% 

Sol: (2) 

 Ag     +  2HNO3      →  AgNO3 + NO2 + H2O  

 108 

 AgNO3     + NaCl      → AgCl + NaNO3 

                  143.5 
   flYoj DyksjkbM dk 143.5 g, flYoj ds 108 g 

ds }kjk vo{ksfir gksxk 

 ;k  flYoj DyksjkbM dk 14.35 g, flYoj ds 10.8 g 

ds }kjk vo{ksfir gksxk 

   flYoj flDds ds 11.34 g esa 'kq) flYoj ds 10.8 

g mifLFkr gS 

   flYoj flDds ds 100 g esa = 
10.8

11.34
 × 100  

  = 95.2 % mifLFkr gS 

Ex:15 esFksu ds 25.0 g esa fdrus esFksu ds v.kq rFkk fdrus 

gkbMªkstu o dkcZu ijek.kq mifLFkr gS, dh x.kuk 

dhft,A 

Sol: CH4 ds eksy =  
25

16
 

   CH4 v.kqvksa dh la[;k =  × 6.02 × 1023 = 9.41 × 1023 

  CH4 ds ,d v.kq esa ,d dkcZu ijek.kq rFkk 4 

gkbMªkstu ijek.kq gSA 

  dkcZu ijek.kq dh la[;k = 9.41 × 1023 

  gkbMªkstu ijek.kqvksa dh la[;k = 4 × 9.41 × 1023 

= 37.64 × 1023 

Ex:16 27°C ij NO2 rFkk N2O4 ;qDr ,d feJ.k dk ok"i 

?kuRo 38.3 gSA 100 eksy feJ.k esa  NO2 ds eksy dh 

x.kuk dhft,A 

Sol: NO2 rFkk N2O4 ds feJ.k dk vkf.od Hkkj gS  

 = 38.3  × 2 =  76.6 

 ekukfd 100 eksy feJ.k esa NO2 ds x eksy mifLFkr gSA 

   N2O4 ds eksy = (100 – x) 

 NO2 dk Hkkj + N2O4 dk Hkkj = feJ.k dk dqy Hkkj 

 (x × 46) + (100 – x) × 92 = 100 × 76.6 gm  

  x = 33.48 eksy 

Ex:17 C3H8, CH4 rFkk CO ds ,d feJ.k esa C3H8 ds vk;ru 

dk izfr'kr 36.5 gSA tc 100 mL feJ.k dks O2 ls 

vkf/kD; esa ngu gksrk gS rks mRikfnr gksus okys CO2 

ds vk;ru dh x.kuk dhft,A  

Sol: ekukfd fn;s x;s  100 ml ds uewus esa C3H8, CH4 rFkk 

CO ds vk;ru Øe'k% a, b rFkk c ml gS, rc 

 a + b + c = 100 rFkk a = 36.5 ml 

 vc uhps n'kkZ, vuqlkj feJ.k ds ngu ds ifj.kke 

Lo:i CO2 mRikfnr gksrk gS– 

 (1) C3H8 + 5O2 ⎯→  3CO2 + 4H2O 

  a vk;ru 3a vk;ru 

 (2) CH4   + 2O2 ⎯→  CO2 + 2H2O 

  b vk;ru b vk;ru 

 (3) CO   +1/2 O2 ⎯→ CO2 

  c vk;ru c vk;ru 

 mRikfnr gksus okyk CO2 dk dqy vk;ru = 3a + b + 

c = 2a + (a + b + c) = 2 × 36.5 + 100 = 173 ml. 
 

Ex:18 /kkrq ukbVªsV dk 1.0 g /kkrq, /kkrq lYQsV ds 0.86 g nsrk 

gSA /kkrq ds rqY;kadh Hkkj dh x.kuk dhft,A 

Sol: M(NO3)n ⎯→ M2(SO4)n ( n = /kkrq dh la;kstDrk) 

 M(NO3)n ds xzke rqY;kad = M2(SO4)n ds xzke rqY;kad 

 
( ) ( ) ( ) ( )– 2–

3 4

1.0 0.86
=

E M + E NO E M + E SO
  

  
1 0.86

=
62 96

E + E +
1 2

  E = 38 

 

Ex:19 H2SO4 esa /kkrq ds 2 g /kkrq lYQsV ds 4.51 g nsrs gSaA 

/kkrq dh fof'k"V Å"ek 0.057 dSyksjh/xzke gSA /kkrq dk 

ijek.kq Hkkj rFkk la;kstdrk dh x.kuk dhft,A 

Sol: /kkrq ds xzke rqY;kad = /kkrq lYQsV ds xzke rqY;kad 

 
( )2–

4

2 4.51
=

E E + E SO
 (E = /kkrq ds rqY;kadh Hkkj) 

 
( )

2 4.51

E E 48
=

+
 E = 38.24 

 ijek.kq Hkkj × fof'k’V Å’ek ~ 6.4 

 yxHkx ijek.kq Hkkj = 
6.4

= 112.28
0.057

 

  /kkrq dh la;kstdrk = 
ijek.kq Hkkj

rYq ;kda h  Hkkj
  


112.28

= = 2.93
38.24

 = 3 (la;kstdrk iw.kk±d gS) 

  /kkrq dk lgh ijek.kqHkkj  = rqY;kadh Hkkj × la;kstdrk 

= 38.24 × 3 = 114.72
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