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vkn'kZ xSlh; 

1. izLrkouk %  

 tSlk fd ge tkurs gSa] nzO; dh rhu voLFkk,a gksrh gSa&  

 ;gk¡ ges'kk nzO; ds d.kksa ds chp nks foijhr izo`fÙk gksrh gSa tks nzO; dh voLFkk fu/kkZfjr djrh gS % 

   vUrkZf.od vkd"kZ.k cy  

   vkf.od xfr/ ;kǹfPNd xfr 

 
 bl ikB esa ge xSlksa ds O;ogkj vkSj muds xq.kksa dk foLrr̀ v/;;u djsxsaA buds xq.kksa dk ekiu ge xSl fu;e] ckW;y 

fu;e] pkYlZ fu;e rFkk xSyqlsd fu;e dh lgk;rk ls djrs gSaA  

2.  [k.M (A) : vkn'kZ xSl lehdj.k ,oa xSl fu;e 

Th1  

2.1. ckW;y&fu;e ,oe~ nkc dk ekiu %  

D1 dFku % fu;r rki ij xSl dh fuf'pr ek=kk ds fy, xSl ds }kjk ?ksjk x;k vk;ru] xSl ds nkc vFkok xSl ij yxk;s 

x;s nkc] ds O;qRØekuqikrh gksrk gS % 

  V 
1

P
  vr% PV = fu;rkad  

 ;g fu;rkad xSl dh ek=kk ij rFkk xSl ds rkieku ij fuHkZj djrk gSA  

F1  P1V1 = P2V2   

   

P

v

P2

P1

V2 V1

B
A

    

     
       
 

 ckW;y fu;e ds vuqiz;ksx % oØ ds nks fcUnq ‘A’ rFkk ‘B’ ds fy, P1V1 = K & P2V2 = K  

 vr% ;g crkrk gS fd P1V1 = P2V2. 
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 bdkbZ;k¡  

vk;ru nkc rki 

xSl dk vk;ru ik=k ds   

vk;ru ds cjkcj gS  

S.I.  bdkbZ  m3 

C.G.S.  bdkbZ cm3 

1  = 10–3 m3   

1  = 103 cm9 

1 dm3 = 1  = 10–3 m3  

1 ml = 10–3  = 1 cm3 = 1cc 

nkc = N/m2 = Pa  S.I. bdkbZ 

C.G.S bdkbZ = dyne-cm2 

ifjorZu 1N/m2 into dyne/cm2 

2

1N

1m
 = 

5

4 2

10 dyne

10 cm
 

1 N/m2 = 10 dyne/cm2  

1 atm = 1.013 × 105 N/m2 

1 bar = 1 × 105 N/m2 

1 atm = 760 mm Hg = 760 Vksj 

dsfYou iSekuk  DoFkukad fcUnq = 373 K 

fgekad fcUnq  = 273 K 

QkjgsukbZV iSekuk  DoFkukad fcUnq = 212ºF  

fgekad fcUnq  = 32º F  

lSfYl;e iSekuk  DoFkukad fcUnq  = 100ºC 

fgekad fcUnq = 0ºC 

C 0

100 0




=

K 273

373 273




=

F 32

212 32




=

R R(0)

R(100) R(0)




 

tgk¡ R = rki ¼vKkr iSekus ij½ 

 

 ok;qe.Myh; nkc %  

 leqnzh lrg ij ok;qe.My }kjk yxk;k x;k nkc 1 atm dgykrk gS  

  1 atm = 1.013 bar  

  1 atm = 1.013 × 105 N/m2 = 1.013 bar = 760 torr   

Solved Example 

 

Example 1. ,d jcj xqCckjk dqN Bksl ekcZy j[krk gSA izR;sd dk vk;ru 10 ml gSA xqCckjs esa 2 atm nkc ij ,d xSl 

Hkjh tkrh gS rFkk bl ifjfLFkfr esa dqy vk;ru 1 yhVj gSA ;fn ckâ; nkc 4atm rd c<+k;k tkrk gS] rks 

xqCckjs dk vk;ru 625 ml gks tkrk gSA xqCckjs esa mifLFkr ekcZy dh la[;k Kkr dhft,A 

gy-  ekuk fd ekcZy dh la[;k = n .  

  ekcZy dk vk;ru = 10 n ml. 

  iwoZ esa xqCckjs dk vk;ru = 1000 ml.   

  ckn esa = 625 ml.  

  vc xqCckjs esa xSl dh ek=kk rFkk rkieku fu;r jgrk gS] vr% ckW;y fu;e dke esa ys ldrs gS 

  P1V1 = P2V2  

  4× (625 – 10n) = 2 × (1000 – 10n) 

  625 × 4 = 2000 – 20n + 40n  

  625 × 4 – 2000 = 20n 

  
625 4 – 2000

20


 = n. 

125

5
  = n ; n = 25  
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Th2  

2.2. nkc dk ekiu % 
 csjksehVj % csjksehVj ,d midj.k gS tks fd nkc ekiu ds dke vkrk gSA csjksehVj dk fuekZ.k fuEu izdkj ls gksrk gS % 

  

Hg iw.kZ :i 

ls Hkjk jgrk gSa
iryk

ladjk

Xykl 

Vq;wc  
P0

P0

P0

P = P0 atm

Mg

vkn'kZ fuokZr

    

                   ¼dsf'kdk LrEHk dh vuqizLFk dkV dk n`';½ 
 

 ok;qe.Myh; nkc dk ekiu edZjh cSjksehVj dh cUn dk¡p dh ufydk esa edZjh LrEHk dh Å¡pkbZ dk fu/kkZj.k djds 

fd;k tkrk gSA ikjs ds LrEHk esa yxus okyk uhps dh vkSj nkc] ckgjh okrkoj.k ds nkc ls lUrqfyr gksrk gS tks fd 

ik=k esa j[ks edZjh ij nkc yxkrk gS rFkk edZjh dkWye dks Åij dh vkSj /kdsyrk gSA 

   
 ,d iryh ladjh va'kkafdr dsf'kdk uyh dks iw.kZ:i ls edZjh tSls nzo ds lkFk Hkjdj] leku nzo ls Hkjh gqbZ 

vk;rkdkj ukan eas bls mYVk j[kk tkrk gSA vc cká ok;qe.Myh; nkc ds vk/kkj ij uyh ds vUnj ikjs dk Lrj Lo;a 

dks O;ofLFkr djrk gS ftldk ikB~;kad /;kuiwoZd ns[kk tkrk gSA tc dsf'kdk uyh ds vUnj edZjh dkWye fLFkj gks 

tkrk gS rc dkWye ij ifj.kkeh cy larqfyr gksuk pkfg,A cy larqyu dks yxkus ij] ge izkIr djrs gSa& 

  Patm  × A= m×g   (‘A’ dsf'kdkuyh dk vuqizLFk dkV {ks=kQy gS½ 

 ;fn ‘’ rjy dk ?kuRo gS] rks m= × V   (V = A × h)  

 vr%   Patm  × A = ( × g  × h) × A ('h' og Å¡pkbZ gS] ftl rd dsf'kdkuyh esa edZjh dk Lrj c<+rk gS½ 

F2   vFkok  Patm  = gh 

 lkekU; ok;qe.Myh; nkc ftls ge 1 ok;qe.Myh; vFkok 1 atm dgrs gSa] dks ek/; leqnz Lrj ij ok;qe.My }kjk 

yxk;s x;s nkc ls ifjHkkf"kr fd;k tkrk gSA ;g Hg ds 760 mm  = Hg ds 76 cm rd ik;k tkrk gSA ¼ek/; leqnz 

Lrj ij csjksehVj ds }kjk n'kkZ;k x;k ikB~;kad Hg dk 76 cm gS) 

 1 atm = (13.6 × 103) 9.8 × 0.76 = 1.013 × 105 Pas. 
 1 torr = 1 mm of Hg. 
 1 bar = 105 N/m2 (Pa) 


 =kqfV ;qDr csjksehVj % ,d vkn'kZ csjksehVj lgh ikB~;kad dsoy rc n'kkZ,sxk ;fn edZjh dkWye ds Åij ds LFkku ij 

fuokZr gks] ysfdu dqN fLFkfr;ksa esa ;fn dqN xSl dks edZjh dkWye ds Åij ds LFkku ij j[kk tkrk gS] rks csjksehVj dks =kqfV 

;qDr csjksehVj ds :i esa oxhZd̀r fd;k tkrk gSA bl izdkj ds csjksehVj dk okLrfod nkc ls de ikB~;kad gksrk gSA  

   

 

mg 
Patm  × A 

Pgas× A 

 
 

 bl izdkj ds =kqfV ;qDr csjksehVj ds fy,        

    P0A = Mg + PxSl A 

   P0 = gh + PxSl   vFkok  gh = P0 – PxSl 
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Solved Example 

Example 1. ,d =kqfV ;qDr csjksehVj dk ikB~;kad 700 mm Hg gSA tcfd okLrfod nkc Hg dk 750 mm gSA bl 

ifjfLFkfr esa ok;q dkWye ds }kjk izkIr dh xbZ yEckbZ 10 cm gSA ok;qe.Myh; nkc dk okLrfod eku Kkr 

dhft, tc bl csjksehVj dk ikB~;kad Hg dk 750 mm gksA ;g ekudj fd ik=k esa edZjh lrg ds Åij 

csjksehVj V~;wc dh yEckbZ fu;r jgrh gSA 

gy- P0 = PxSl + 700 g  

 PxSl = 750 g – 700 g = 50 g  

  

 vc dsf'kdkuyh esa xSl dkWye ds fy, ek=kk rFkk rkieku fu;r jgrs gSa      

  P1V1  = P2 V2    

  (50 g) (100 A) = P'xSl × (50 A) 

  P'xSl = 100 g 

  

 vc] u;h fLFkfr esa cy&larqyu yxk;k tkrk gSA      

  P'atm = P'xSl + 750 g = 100 g + 750 g = 850 g 

  vr% vc ok;qe.Myh; nkc Hg dk 850 mm gSA  
 

Example 2. buesa ls izR;sd mnkgj.k esa] xSl dk nkc Kkr dhft,A  

  

gy- xSl dkWye dk dqy nkc = 75 + 10 = Hg ds 85 cm. 
 

Example 3.  

gy-  Pgas = 65 cm of Hg.  
 

Example 4.  

  Pg = 75 + 10 cos . 

gy-  mijksDr leL;k ls] lkekU;r% ;g dgk tk ldrk gS fd gj le; cy larqyu yxkuk vko';d ugh gSA ;fn ge 

,d rjy esa Åij tkrs gSa rks m/okZ/kj yEckbZ dks ?kVkrs gS rFkk tc uhps tkrs gSa rks m/okZ/kj yEckbZ tksM+h tkrh gSA  
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D2 pkYlZ&fu;e %  

 fu;r nkc ij xSl dh fuf'pr ek=kk ds fy, xSl ds }kjk ?ksjk x;k vk;ru] ¼ije rki iSekus ij½ xSl ds rkieku ds  

lh/ks lekuqikrh gksrk gS %  

  V  T   vFkok  V = kT   

    
V

T
 = fu;r tgk¡ 'k'  lekuqikrh fu;rkad gS rFkk ;g xSl dh ek=kk rFkk nkc ij fuHkZj djrk gSA  

  1

1

V

T
 = 2

2

V

T
 rkieku] ekud ije iSekus] dSfYou iSekus vFkok vkn'kZ xSl iSekus ij  

  V = a + bT lsUVhxzsM iSekus ij rkieku 

   

V

T  

 

 

laca/k :   T = t + 273  

 ;|fi vk;ru ije rki T ds lekuqikrh gS rc ije 'kwU; ij xSl dk vk;ru lS)kfUrd :i ls 'kwU; gksuk pkfg,A  

 bl izdkj ije 'kwU; ds utnhd rki ij dksbZ Hkh inkFkZ  xSlh; voLFkk esa ugha jgrk] lh/kh js[kk vkjs[k dks vfr 

o`f)r djus ij 'kwU; vk;ru izkIr gksrk gS] izk;ksfxd :i ls ije 'kwU; rki izkIr ugha fd;k tk ldrk] bl izdkj ;g 

dsoy ,d fl)kUr gSA  

 U;wure rkieku dh lhek –273.15°C dks ekudj dsfYou esa rkieku ds ,d iSekus dks fodflr fd;k tks fd ije 

iSekus ds uke ls tkuk tkrk gSA  
 

Solved Example 

Example 1. ;fn ,d fuf'pr ek=kk fd xSl dk rki 27ºC ls 57ºC rc c<+k;k tkrk gS] rks xSl dk vfUre vk;ru Kkr 

djks ;fn izkjfEHkd vk;ru = 1 L gS rFkk ekuk fd nkc fu;r gSA  

gy- 1

1

V

T
 = 2

2

V

T
 

1

(273 27)
 = 2V

(273 57)
 vr% V2 = 1.1 lt.  

 

Example 2. 1 ok;qe.Myh; nkc ij 3 yhVj vk;ru dk ,d [kqyk ik=k ok;q ;qDr gSA ik=k dks izkjfEHkd rkieku 27ºC 

;k 300 K ls tºC ;k (t + 273)K rd xeZ fd;k tkrk gSA 17ºC rFkk 1 atm ij ik=k ls fudyh xSl dh 

ek=kk 1.45  yhVj ekih tkrh gSA rkieku t Kkr dhft,A  

gy-  T1 = 300 K 

 ;g ekudj dh igys xSl dks (t + 273) rd xeZ fd;k tkrk gS] ftl ij ik=k ls ‘v’ vk;ru fudy tkrk 

gSA  

 vr% pkYlZ fu;e yxkus ij %  

3

300
 = 

3 V

t 273

 


 

 vc fu"dkflr ‘v’ vk;ru dks ik=k esa LFkkukUrfjr djds B.Mk fd;k tkrk gS] rks   

  
V

t 273




 = 

1.45

290
 

 nks lehdj.k dks gy dj v rFkk t dk eku izkIr djrs gSA  

 V Kkr dj] t dks ifjdfyr dj mÙkj izkIr djsxsaA  
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Th3  

2.3. is; yksM (Pay load) dk ifjdyu : 

 og vf/kdre Hkkj tks xSl ls Hkjs xqCckjs ds }kjk mBk;k tk ldrk gS] iSyksM dgykrk gSA 

  FmRIykou = MxqCckjk × g + Myxk;k x;k Hkkj × g  

  ok;q  v.g. = xSl v.g + Mg + mg.  

   

   xqCckjs dk Hkkj = m  xqCckjs ij ifj.kkeh cy = 0  

 

 xqCckjs dk vk;ru = V   

 

 ok;q dk ?kuRo =  ok;q (lkE; ij /tc xqCckjk fu;r xfr ds lkFk vkrk gS½ 

 

 xqCckjs ds vUnj xSl dk ?kuRo = xSl  

 

Solved Example  

 

Example 1. 20 ehVj O;kl ds ,d xqCckjs dk otu 100 kg gSA blds }kjk yxk;s x;s is; yksM (Pay load) ifjdyu 

dhft,A ;fn ;g 1.0 atm nkc rFkk 27ºC ij He }kjk Hkjk x;k gks] rFkk ok;q dk ?kuRo 1.2 kg m–3  gSA 

[R = 0.082 dm3 atm K–1 mol–1]  

gy- xqCckjs dk Hkkj  = 100 kg = 10 × 104 g  

 xqCckjs dk vk;ru = 

3
34 4 22 20

r 100
3 3 7 2

 
      

 = 4190 × 106 cm3 = 4190 × 103 litre 

 xqCckjs esa (He) xSl dk Hkkj = 
PVM

RT
 = 

31 4190 10 4

0.082 300

  


 = 68.13 × 104 g   

w
PV RT

M

 
  

 

 M = vkf.od Hkkj = 4 × 10–3 Kg 

 xqCckjs rFkk He  xSl dk dqy Hkkj = 68.13 × 104 + 10 × 104 = 78.13 × 104 g 

 foLFkkfir ok;q dk Hkkj  = 
6

3

1.2 4190 10

10

 
 = 502.8 × 104 g 

 yxk;k x;k Hkkj  = foLFkkfir ok;q dk Hkkj  – (xqCckjs dk Hkkj  + xSl dk Hkkj) 

 yxk;k x;k Hkkj = 502.8 × 104 – 78.13 × 104 = 424.67 × 104 g.  
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D3 xSY;wlkd fu;e %  

 fu;r vk;ru ij xSl dh fuf'pr ek=kk ds fy, xSl dk nkc] xSl ds ije rki ds lh/kk lekuqikrh gksrk gSA  

   P  T  

   
P

T
 = fu;rkad  xSl dh ek=kk rFkk vk;ru ij fuHkZj djrk gSA     

F3   1

1

P

T
 = 2

2

P

T
   ije Ldsy ds rki ij  

 ewy :i ls] fu;e dks lsUVhxzsM iSekus ij fodflr fd;k x;k Fkk] tgk¡ ;g Kkr gqvk nkc] rkieku dk js[kh; Qyu 

gSa]  

P = P0 + bt tgk¡ ij ‘b’ fu;rkad gSa rFkk 'kqU; fMxzh lasVhxzsM ij nkc P0 gSA  

 

P

T   

  
 

mnkgj.k % PV = K   V = K1/p 

  
V

T
 = K2   V = K2 T  = K2T 

  PT = 1

2

K

K
 = fu;r  P  = 

1

T
 ? 

   ge dgk¡ xyr gSa \ 

  ;g xyr gSa D;ksafd ge rkieku rFkk K1 = f(1) ifjofrZr djrs gSa vr% K1] rkieku ds vuqlkj ifjofrZr gksxk 

  blfy, 1

2

K

K
 rkieku dk Qyu gksrk gSa ysfdu fu;r ugha gksrk gSA  

 

Solved Example 

 

Example 1. ,d fuf'pr nzO;eku xSl dk rkieku nqxquk fd;k tkrk gS] ;fn xSl izkjEHk esa 1 atm nkc ij gS] rks nkc esa 

% o`f) Kkr dft;s ? 

gy- 1

1

P

T
 = 2

2

P

T
 ;  

1

T
 = 2P

2T
 

 P2 = 2atm   P1 = 1 atm 

 % o`f)  = 
2 – 1

1
 x 100 = 100% 

 

Example 2. ,d fuf'pr nzO;eku xSl dk rki fu;r vk;ru ij 27°C ls 37°C rki rd c<+k;k tkrk gS] rks xSl dk 

nkc D;k gksxkA  

gy- 1

1

P

T
 = 2

2

P

T
 ;  

P

300
 = 2P

310
 ;  P2 = 

31

30
P  
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D4 vkokxknzks ifjdYiuk %  

 nkc rFkk rki ds leku eku ds fy, fofHkUu xSlksa ds v.kqvksa dh leku la[;k] leku vk;ru dks ?ksjrs gSaA  

  N1  V  (,d xSl ds P rFkk T ij N1 v.kqvksa dk vk;ru) 

  N1  V  (f}rh; xSl ds P rFkk T ij N1 v.kqvksa dk vk;ru) 

 izR;sd 1 eksy ds }kjk ?ksjk x;k vk;ru eksyj vk;ru gS rFkk ;g leku ifjfLFkfr;ksa ds vUrZxr izR;sd xSl ds fy, 

leku gksxkA  

 STP ij 1 eksy xSl rFkk xSl dk la;kstu 22.413996 L vk;ru j[krk gSA 

 izkjfEHkd ekud vHkh Hkh jlk;u foKku ds iz;ksx esa yk;s tkrs gSa] blds vuqlkj ekud rki ,oa nkc (STP),  0°C 

rki (273.15K) rFkk FkksM+k lk vf/kd nkc 1 atm (101.325 kPa) iznf'kZr djrk gSA  
 

 ekud ifjos'k rki ,oa nkc (SATP), dqN oSKkfud iz;ksxksa esa mi;ksx gksrk gS SATP ifjfLFkfr dk vFkZ gS] 298.15 K rki 

rFkk 1 bar (vFkkZr~ exactly 105 Pa). SATP ij (1 bar rFkk 298.15 K) vkn'kZ xSl dk vk;ru 24.789 L mol–1 gSA  

 

Th4  

2.4. voLFkk dk lehdj.k % 

 lHkh lEcU/kksa dks la;ksftr djus ij   

  
PV

T
 = fu;rkad (xSl ds eksYl n ij fuHkZj djrk gSa) 

  1 1

1

P V

T
 = 2 2

2

P V

T
  

 vkn'kZ xSl lehdj.k % 
PV

nT
 = fu;rkad [lkoZf=kd fu;rkad]  

       = R (vkn'kZ xSl fu;rkad vFkok lkoZf=kd xSl fu;rkad)  

 iz;ksxkRed :i ls]  R = 8.314 J/Kmole  25/3  

       = 1.987 cal/mole  2  

       = 0.08 Latm/mole 1/12  
 

Solved Example 

Example 1. 4 yhVj vk;ru ds ,d flys.Mj ls 27°C rFkk 1 ok;qe.My nkc ij gkbMªkstu xSl ds lkFk izR;sd 2 yhVj 

vk;ru ds dqN xksyh; xqCckjksa dks Hkjk tkrk gSA 127°C ij flys.Mj ds vUnj H2 xSl dk nkc 2 atm gSA 

bl flys.Mj dks iz;qDr dj Hkjs tk ldus okys xqCckjksa dh la[;k Kkr dhft,A flys.Mj dk rkieku 27°C 

ekfu;sA  

gy- flys.Mj ds vUnj fy, x, xSl ds eksyksa dh la[;k = 
20 4

R 400




 = 2.43 L 

 flys.Mj ds vUnj xSl ds 'ks"k eksyksa dh la[;k = 
1 4

R 300




 = 0.162L 

 xqCckjs Hkjus ds fy, mi;ksx fd, tkus okys eksyksa dh la[;k = 2.43 – 0.162 = 2.268  

 ekukfd 'n' la[;k esa xqCckjs Hkjs tk ldrs gS] rks 1 xqCckjs esa Hkjs tkus okys eksyksa dh la[;k = 
1 2

0.082 300




 

= 0.081 

   0.081 × n = 2.268  

  n = 28 xqCckjsA  
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3.  [k.M (B) : MkYVu dk vkaf'kd nkc dk fu;e 

Th5  

3.1. vkaf'kd nkc dk MkWYVu fu;e %  

  vkaf'kd nkc %  

 ,d vfØ;k'khy xSlks ds feJ.k esa fdlh vo;oh xSl ds vkaf'kd nkc dks ml xSl ds }kjk yxk;s x;s nkc ls ifjHkkf"kr 

fd;k tkrk gS ;fn feJ.k dk iw.kZ:i ls vk;ru dsoy ml vo;o }kjk ?ksjk tkrk gSA izFke vo;oh xSl dk vkaf'kd nkc& 
       

      
 

  P1 = 1n RT

v
;  P2 = 2n RT

v
;  P3 = 3n RT

v
 

 dqy nkc = P1 + P2 + P3.   
 

D5 MkWYVu fu;e % 

 ,d vfØ;k'khy xSlh; feJ.k ds fy, feJ.k dk dqy nkc fofHkUu vo;oh xSlksa ds vkaf'kd nkc dk ;ksx gksrk gSA  
 

F4 Pdqy = P1 + P2 + P3 = 1 2 3(n n n )RT

v

 
 

 1

T

P

P
 = 1

T

n

n
  = x1 (izFke vo;oh xSl dk eksy&fHkUu) 

 2

T

P

P
  = 2

T

n

n
 = x2 (f}rh; vo;oh xSl dk eksy&fHkUu) 

 3

T

P

P
  = 3

T

n

n
 = x3 (r`rh; vo;oh xSl dk eksy&fHkUu)  

4. [k.M (C) : xSlksa dk feJ.k  
Solved Example  
  

Example 1. nks cYc ftudk vk;ru 5 yhVj vkSj 10 yhVj gS] buds Øe'k% 9 atm rFkk 6 atm ij vkn'kZ xSl gS] 

LVkWi dkWdZ }kjk tqMs gSaA ;fn rki fu;r jgs rks LVkWi dkWdZ [kksyus ds ckn vfUre nkc dh x.kuk djksaA 
 

gy-  LVkWi dkWd [ksyus ds ckn nksuks cYcksa dk nkc cjkcj gksxk  

  

 izkjEHk esa, A esa xSl ds eksyksa dh la[;k = 
10 6

RT


 

 izkjEHk esa B esa xSl ds eksyksa dh la[;k = 
5 9

RT


 

  izkjEHk esa dqy eksyks dh la[;k = 
105

RT
      

 LVkWi dkWd [kksyus ls igys dqy eksyks dh la[;k = LVkWi dkWd [kksyus ds ckn dqy eksyks dh la[;k = 
105

RT
 

  LVkWi dksd [ksyus ds ckn nkc 

 P = 
105

RT
 × 

total

RT

V
 = 

105

10 5
 = 7 atm  

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Gaseous State 
 

 
 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)– 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVGST - 10  

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

Th6  

4.1. xSlh; feJ.k dk fo'ys"k.k % 

D6 ok"i&?kuRo % 

 rkieku T rFkk nkc P dh vkn'kZ ifjfLFkfr;ksa ds vUrxZr H2 xSl ds ?kuRo ds lkis{k fdlh xSl ds ?kuRo ls xSl ds 

ok"i&?kuRo dks ifjHkkf"kr fd;k tkrk gSA  

  ok"i&?kuRo = 
2

T P

T P H

  

  

rFkk ij xSl dk ?kuRo

rFkk ij dk ?kuRo
 

  P = 
m RT

.
V M

  P = 
RT

M
    =  

PM

RT
 

  ok"i&?kuRo = 
PM RT

RT PM
H

2




xSl  = 

2H

M

M
xSl  = 

M

2
xSl  (leku rki ,oa nkc ij) 

F5 MxSl = 2 × ok"i ?kuRo  

 xSlh;&feJ.k dk vkSlr vkf.od Hkkj %  

 feJ.k ds dqy nkc dks feJ.k esa eksyksa dh dqy la[;k ls foHkkftr fd;k tkrk gSA   

  MfeJ.k = 
feJ.k dk dqy Hkkj

eksyk sa dh dqy la[;k  ¼feJ.k esa½ 
 

 eksyj Hkkj ‘M1’ dh ,d xSl ds ‘n1’ eksy 

 eksyj Hkkj ‘M2’ dh ,d xSl ds ‘n2’ eksy 

 eksyj Hkkj ‘M3’ dh ,d xSl ds ‘n3’ eksy 

 ;fn rhu fHkUu xSlsa ftuds eksyj nzO;eku Øe'k% ‘M1’, ‘M2’ ,oa ‘M3’ gks] ds ‘n1’, ‘n2’ ,oa ‘n3’. 

  MfeJ.k = 1 1 2 2 3 3

1 2 3

n M n M n M

n n n

 

 
  

Solved Example  
Example 1. STP ij ukbVªkstu ds 7 g , CO2 ds 22 g rFkk CO ds 5.6 yhVj xSlksa ds feJ.k ds vkSlr eksyj Hkkj dh 

x.kuk djksA 
 

gy-  N2 ds eksy = 7/28 = 1/4   

 CO2 ds eksy = 22/44 = 1/2  

 CO ds eksy = 5.6 / 22.4 = 1/4  

 ek/; eksyj Hkkj = Mmin = 1 1 2 2 3 3

1 2 3

n M n M n M

n n n

 

 
 = ( 7 + 7 + 22 ) / 1 = 36  

5.  [k.M (D) : xzkge dk folj.k dk fu;e  
Th7  

5.1. folj.k@fulj.k dk xzkge~ fu;e %  

D7 folj.k % mPp lkUnzrk ¼mPp vkaf'kd nkc½ ds {ks=k ls fuEu lkUnzrk ds {ks=k ¼fuEu vkaf'kd nkc½ dh vksj xSlh; v.kq 

dk rkR{kf.kd izokg folj.k dgykrk gSA  

     
 nksuksa vksj ls izokg gksxk] ftlesa nksuksa ik=kksa esa N2 blds vkaf'kd nkc dks cjkcj j[kus dk iz;kl djsxh rFkk O2 Hkh 

,slk gh djsxhA 
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 xzkge~ fu;e %  

 rki o nkc ¼vkaf'kd nkc½ dh leku ifjfLFkfr;ksa ds vUrxZr fofHkUu xSlksa ds folj.k dh nj] fofHkUu xSlksa ds ?kuRo ds 

oxZewy ds O;qRØekuqikrh gksrk gSA  

 folj.k dh nj r  
1

d
 d = xSl dk ?kuRo 

F6 1

2

r

r
 = 

2

1

d

d
 = 

2

1

M

M
 = 2

1

V.D

V.D
 V.D ok"i ?kuRo gSA 

 r = vk;ru izokg nj = 
dV

dt

cká ; r = eksy izokg nj = 
dn

dt

cká  

 r = izfr bdkbZ le; esa xSlh; v.kq }kjk r; dh xbZ nwjh = 
dx

dt
 

 tc ,d ;k lHkh pj jkf'k;k¡ (parameter) ifjofrZr gks ldrh gksa] rks xzkge~ ds  folj.k fu;e dks lkekU;:i ls bl 

izdkj ls O;Dr fd;k tkrk gSA  

F7 nj  
P

TM
A 

 P – nkc , A – fNnz dk {ks=kQy, T – rkieku, M – vkf.od Hkkj  



 ;fn xSlksa ds vkaf'kd nkc leku ugha gSa] rc folj.k dh nj vkaf'kd nkc ds lekuqikrh gksrk gS rFkk eksyj 

Hkkj ds oxZ ewy ds O;qØekuqikrh gksrk gS    

  r  P   

  r  
1

M
 ; 1

2

r

r
 = 1

2

P

P
2

1

M

M
  

 

 p;ukRed folj.k %  

 ;fn ,d feJ.k ds ,d vFkok ,d ls vf/kd vo;oksa dks folfjr fd;k tkrk gS rFkk vU;ksa dks ugha fd;k tkrk gS] rks 

bls vo;o dk p;ukRed folj.k dgrs gSA  

   

 IysfVue dsoy H2 xSl dks izokfgr gksus nsrh gS 

 fulj.k % ¼cy iwoZd folj.k½ ,d xSl dks cká; nkc ds vuqiz;ksx }kjk ,d fNnz esa ls folfjr fd;k tkrk gSA 

fNnz

fulj.k
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Solved Example 
Example 1. ,d uyh ftldh yEckbZ 5 m gS blds foijhr nks fljkas ij nks lefer fNnz gSaA leku ifjfLFkfr;k sa ds 

vUrxZr foijhr fljksa ls uyh esa H2 rFkk O2 dks fulfjr fd;k tkrk gS rks og fcUnq Kkr dhft,] tgk¡ nksuksa 

xSls izFke ckj feyrh gSa \  

  
 

gy-  1

2

r

r
 = 

ax

dt
 × 

dt

dx
 = 2

1

m

m
 = 1

2

dx

dx
 = 

32

2
 

  1

2

dx

dx
 = 4  2

2

H

O

}kjk r; dh xb Z nwjh

}kjk r; dh xb Z nwjh
 = 4 

  
x

(5 x)
 = 4   x = (5 – x) 4   x = 20 – 4x 

  5x = 20  H2 dh vksj ls x = 4 
 

Example 2.  ;g ekudj fd vkids ikl gkbMªkstu xSl dk izkn'kZ gS tks fd H2, HD rFkk D2 ;qDr gS mlesa ls vkidks 

'kq) vo;oksa dks i`Fkd djuk gks] rc (H = 1H rFkk D = 2H) rks xzkge fu;e ds vuqlkj rhuksa v.kqvksa ds 

folj.k dh vkisf{kd nj D;k gksxh \ 

gy- pw¡fd D2 rhuksa v.kqvksa esa ls Hkkjh gS vr% bldk folj.k cgqr de gksrk gS rFkk ge bldh vkisf{kd nj 1.00 

ekudj ge HD rFkk H2 dh D2 ds lkFk rqyuk dj ldrs gSaA  

 HD dh D2, ds lkFk rqyuk djus ij gesa fuEu izkIr gksxkA  

  
2

HD

D

folj.k dh nj

folj.k dh nj
 = 2D

HD  

dk nzO; eku

dk nzO; eku
 = 

4.0 amu

3.0 amu
 = 1.15 

 H2 dh D2 ds lkFk rqyuk djus ij    

  2

2

H

D

folj.k dh nj

folj.k dh nj
 = 2

2

D

H

dk nzO; eku

dk nzO; eku
 = 

4.0 amu

2.0 amu
 = 1.41  

 bl rjg folj.k dh vkisf{kd nj Øe'k% H2(1.41) > HD (1.15) > D2(1.00) gSA  

 

6. [k.M (E) : xSlksa dh xfrd vo/kkj.kk  
Th8  

6.1. xSlks dk xfrt fl)kUr %  

 KTG dh ifjdYiuk,¡ :  
 xSl ds ,d NksVs xksyh; d.k dks xSlh; v.kq dgrs gS tks vkd̀fr ,oe~ vkdkj ¼nzO;eku½ esa leku gksrs gSaA 

 v.kqvksa }kjk ?ksjk x;k vk;ru] xSl ds dqy vk;ru dh rqyuk esa ux.; gksrk gSA ,d vkn'kZ xSl ds fy, vkn'kZ xSl 

v.kq dk vk;ru ~ 0 gSA 

 xSlh; v.kq ges'kk ;kǹfPNd xfr djrs gS rFkk nwljs xSlh; v.kqvksa ds lkFk rFkk ik=k dh nhokj ds lkFk Vdjkrs gSa 

rFkk ik=k dh nhokjksa ds lkFk bu v.kqvksa ds la?kV~B ¼VDdj½ gksus ds dkj.k xSl dk nkc gksrk gSaA   

 xSl dk nkc ik=k dh nhokjksa ds lkFk muds vkf.od la?kV~B ds dkj.k gSA  

 ;g la?kV~B izR;kLFk izd`fr ds gksrs gSA  

 vkf.od vkd"kZ.k cy ux.; gksrs gSaA okLro esa ,d vkn'kZ xSl ds fy, vkd"kZ.k vFkok izfrd"kZ.k cy 'kwU; gksrs gSA  

 xSlh; v.kq dh xfr ij xfr ds U;wVu fu;e ykxw gksrs gSaA  

 vkf.od xfr ij xq#Ro dk izHkko ux.; gksrk gSA  

 xSlh; v.kq ds fy, vkSlr xfrt ÅtkZ (K.E.), xSl ds ije rki ds lekuqikrh gksrh gSA  

 
1

2
M 2(u )    T  xSlh; voLFkk ds fy, xfrt lehdj.k ¼xSl ds nkc ds fy, O;atd½ 
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Der.1 m = ,d v.kq dk nzO;eku            

 u  = ux î  + uy ĵ  + uz k̂                                

H A

B
x

C

y

F

E

z

Uz

Ux
Uy

G
D

 

 ABCD Lks la?kV~B ij fopkj djksA 

  iP  = mux î    izkjEHk esa     

  fP  = – mux î    vUr esa      

 

 la?kV~B ds dkj.k laosx esa ifjorZu = 2 Ux m     
 

 Qyd ABCD ds lkFk nks Øekxr la?kV~B ds chp fy;k x;k le; = t = 
x

2


 

 

 la?kV~B ds fy, vko`fr = 
1

t
 = xU

2
 

 

 ,d lSd.M esa laosx esa ifjorZu = cy = 2 m x xU U

2


 

     Fx = 
2

x2mU
 

 lHkh v.kqvksa ds dkj.k cy = 
m

1 2 N

2 2 2

x x x{U U ........ U }     

 2

NU  dk vkSlr eku = 2

NU  = 2 N

2 2 2

1 x xUx U ...........U

N

 
 

  Fx = 
m 2

x{N U }   

 iw.kZ :i ls ;kǹfPNd xfr gksus ds dkj.k lHkh rhuksa fn'kk,a leku gSa] vr%  

   2

xU  = 2

yU  = 2

zU  

 2U  = 
2 2 2 2

1 2 3 NU U U ....... U

N

   
 = 2 2 2

x y zU U U   = 3 2

xU   

 F = 
m

.N
1

3

2U    

 nkc x

2

F
 = 

1

3 3

mN 2U   ik=k dk vk;ru 'V' = 3   tgk¡ 

    PV = 
1

3
mN 2U  ¼xSlks dh xfrt lehdj.k½ 

 tgk¡ 2U  ek/; oxZ osx gSaA  

 oxZ ek/; ewy osx = Urms = 2U  = 
2 2 2 2

1 2 3 NU U U ...... U

N
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Th9  

6.2. xfrt lehdj.k dk mi;ksx dj xSlh; fu;eksa dk lR;kiu %  

F8 ,d ifjdYiuk ds vuqlkj ; PV = 
1

3
mN 2U   

    
1

2
m 2U   T =  T  tgk¡ ’‘ lekuqikr fu;rkad gSa 

    PV = 22 1
mU

3 2

 
  

N ; PV =  
2

3
NT (N = Total number of molecules) 

 ckW;y&fu;e % N : fu;r  

   T : fu;r   PV = fu;r  

 pkYlZ fu;e % N : fu;r  

   P : fu;r   V  T  

 xSlh; v.kqvksa dh xfrt ÅtkZ (LFkkukUrj.k xfrt ÅtkZ½  

   dks ifjdfyr djus ds fy, gesa vkn'kZ xSl lehdj.k dke esa ysuh pkfg, ¼izk;ksfxd lehdj.k½  

   PV = nRT 

 xfrt lehdj.k PV =nRT = 
2

3
 NT = 

2

3
 (nNA)T 

 rqyuk djus ij  = 
3

2
 × 

A

R

N
 

    = 
3

2
K tgk¡ K = 

A

R

N
 = cksYV~teku fu;rkad 

F9 v.kq dh vkSlr xfrt ÅtkZ = 
1

2
m 2U  = T   ;   vkSlr xfrt ÅtkZ = 

3

2
KT  

 ¼dsoy rki ij fuHkZj djrs gSa xSl dh izd̀fr ij ugha½ 

F10 ,d eksy ds fy, vkSlr xfrt ÅtkZ = NA
21

mU
2

 
  

 = 
3

2
KNAT  = 

3

2
RT 

 oxZ ek/; ewy osx (Urms) 

   UoxZ ek/; ewy osx = 2U  = 
3kT

m
 = 

A

3RT

mN
  xSl dh izd̀fr ij fuHkZj djrk gSA 

 xSl dh izd̀fr ij fuHkZj djrh gS vFkkZr~ xSl ds nzO;eku ijA 

F11  UoxZ ek/; ewy osx = 
3RT

M
  m-,d v.kq dk nzO;eku 

  UoxZ ek/; ewy osx  = 
3RT

M
 eksyj nzO;eku kg/mol esa gksuk pkfg, ¼SI bdkbZ esa½A 

 vkSlr xfr (Uav) 

F12  Uav =  
N1 2 3U U U .........U

N

  
  ;   Uav =  

8RT

M
 = 

8KT

m
  K  cksYV~teku fu;rkad gSaA 

 lokZf/kd lEHko osx (Ump) : fn;s x;s rki ij vf/kdre v.kqvksa dh la[;k }kjk /kkj.k xfr dks crkrk gSA  

F13  Ump = 
2RT

M
 = 

2KT

m
 

  vf/kdre v.kqvksa dh la[;k }kjk xfr dks crk;k tkrk gSA  
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Solved Example  

Example 1. ,d yhVj {kerk okys ik=k esa izR;sd 10–22 gms nzO;eku ds fy, 1023  v.kq gksrs gSaA ;fn ewy ek/; oxZ xfr  

105 cm/sec gS] rks xSl dk nkc ifjdfyr dhft,A 

gy- PV = 
1

3
mN 2

rmsU  

 P = ?   ; V = 10–3 m3  
 m = 10–25 kg  ; N = 1023  

 2U  = 105 cm/sec = 103 m/sec 

 2U  = 106 m2 /sec2  

 P × 10–3 = 
1

3
 × 10–25 × 1023 × 106  

 P = 
1

3
 × 10–2 × 106 × 103  ; P = 

1

3
 × 107 ikLdy  

 
Th10  

6.3. vkf.od xfr;ksa dk eSDlosy forj.k %  

 vkf.od xfr;ksa ds fy;s vfHk/kkj.kk,¡€ 

 ;g izkf;drk ds fl)kUr ij vk/kkfjr gSA 

 ;g xSl v.kqvksa ds iwjs laxzg dh xfr dk lkaf[;dh vkSlr nsrk gSA  

 eSDlosy ds vuqlkj xSlh; v.kqvksa dh xfr 0 ls rd ifjofrZr gks ldrh gSA eSDlosy ds xfr forj.k dk v.kqvksa ds 

va'k ds lkFk fuEu izdkj xzkQ cuk;k tk ldrk gSA      

   
 oØ ds vUrxZr {ks=kQy] v.kqvksa dk dqy izHkkt crkrk gS ftudh xfr 'kwU; ls vuUr rd gksrh gSaA  

 oØ ds vUrZxr dqy {ks=kQy fu;r jgrk gSaA lHkh rkieku ij bldk eku bdkbZ ds :i esa vkrk gSaA   

 'kwU; ls u1 ds chp oØ ds vUrZxr {ks=kQy v.kqvksa dk izHkkt nsrk gSa ftudh xfr 0 ls u1 rd gksrh gSA ;g izHkkt 

T1 ij vf/kd gSa rFkk T2 ij de gSa  

 oØ ds 'kh"kZ vf/kdre izkf;d osx ls lacf/kr gSA  

 mPp rki ij v.kqvksa dk va'k ftldk fuf'pr osx eku gksrk gS de gks tkrk gSA  

 fn;s x;s rki ij fofHkUu eksyj nzO;eku j[kus okyh xSlksa ds fy, fuEu vkjs[k fn;k tkrk gS  
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7. [k.M (F) % xSl vk;rufefr  

Th11  
7.1. xSl vk;rufefr % 

 xSlh; feJ.k dk fo'ys"k.k xSl vk;rufefr dgykrk gSA xSlksa dh igpku fof'k"V vfHkdeZdksa ds }kjk xSlksa dks 

vo'kksf"kr djds dh tkrh gSA   

 dqN lkekU; dkjd % 

 nzo rFkk foy;u] xSlksa dks vo'kksf"kr dj ldrs gSaA  

 ;fn ,d gkbMªksdkcZu dks tyk;k tkrk gS] rks eqDr gqbZ xSl CO2 rFkk H2O gksxhA [tyh; KOH }kjk CO2 dks 

vo'kksf"kr fd;k tkrk gS rFkk H2O dks BaMk djds i`Fkd fd;k tkrk gSA] 

 ;fn dkcZfud ;kSfxd S vFkok P ;qDr gksa] rks dkcZfud ;kSfxd dks tykdj budks SO2 rFkk P4O10 esa ifjofrZr fd;k 

tkrk gSA  

 ;fn ukbVªkstu mifLFkr gks] rks bls N2 esa ifjofrZr fd;k tkrk gSA   

[dsoy viokn % ;fn dkcZfud ;kSfxd – NO2 lewg ;qDr gksa rks NO2 eqDr gksrh gS] 

 ;fn feJ.k] N2 xSl ;qDr gks rFkk bls O2 xSl ds lkFk foLQksfVr fd;k tk,] rks tc rd fu/kkZfjr ugha fd;k tk, 

rc rd fdlh vkWDlkbM dk cuuk ugha ekuk tkrk gSA  

 vkstksu] VjisUVkbu vkW;y esa rFkk vkWDlhtu] {kkjh; ik;jksxSyksy esa vo'kksf"kr gksrh g SA 

Solved Example 

Example 1. dkcZu MkbvkWDlkbM (CO2) dh 1 yhVj ekfir ek=kk dks xeZ dksd (C) ls izokfgr fd;k tkrk gS] rks xSl dk 

dqy vk;ru 1.6 yhVj gks tkrk gSA CO2 dk dkcZu eksuksvkWDlkbM esa % ifjorZu Kkr dhft,A 

gy& CO2 + C   2CO    CO2   CO 

 1  0 t le; ij  1 – x  2x 

 izkjafHkd vk;ru = 1 yhVj 

 vfUre vk;ru = 1.6 yhVj  vfUre vk;ru = (1 + x) yhVj 

 1 + x = 1.6 
       x = 0.6  
       x = 0.6 

 
0.6

1
 × 10 = CO2 dk 60%, CO esa cny tkrk gSA 

 

Example 2. vkWDlhtu ds vkf/kD; ds lkFk gkbMªksdkcZu ds 100 ml dks fefJr fd;k tkrk gS rFkk foLQksfVr fd;k tkrk 

gSA feJ.k dks BaMk djus ij 250 ml dk ladqpu gks tkrk gS 'ks"k cph xSl dks tyh; KOH ds foy;u esa ls 

izokfgr fd;k tkrk gS] rks vkxs 300 ml dk fQj ladqpu n'kkZrk gSA gkbMªksdkcZu dk vkf.od lw=k Kkr 

dhft,A  

gy- Cx Hy + 
Y

x
4

 
  

O2     x CO2    +     
y

2
H2O 

 100 ml         x 100  
y

2
100. 

 feJ.k CO2, H2O rFkk vkf/kD; O2 ;qDr gksrk gSA  

 BaMk djus ij] H2O i`Fkd~ gks tkrk gS] vr% H2O dk vk;ru = 250 ml 

  
y

2
 × 100 = 250 ;   y = 5,  

 KOH, CO2 dks vo'kksf"kr djrk gSA vr% CO2 dk 300 ml ladqpu tks vo'kksf"kr gks tkrk gSA  

 CO2 dk vk;ru = 100 x   = 300  

      x  = 3 

 ewykuqikrh lw=k = C3 H5 ;  v.kqlw=k = C6 H10   

uksV :  ;fn ty dk igys la?kuu gks pqdk gks rks vfHkfØ;k feJ.k esa dqy ladqpu = {vfHkdkjd dk vk;ru} –– –

{mRikn dk vk;ru + H2O ds vk;ru dks NksM+dj viz;qDr vfHkdkjd dk vk;ru} 
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Example 3. vkWDlhtu ds vfk/kD; esa gkbMªksdkcZu ds 100 ml dks tyk;k tkrk gS] rks ty la?kfur gksdj ckgj vk tkrk 

gS rFkk vfHkfØ;k feJ.k esa dqy ladqpu 250 ml ik;k x;k tc vfHkfØ;k feJ.k dks tyh; KOH esa 

foLQksfVr fd;k x;k rks 300 ml dk vkSj ladqpu izsf{kr gqvk] rks gkbMªksdkcZu dk v.kq lw=k Kkr dhft,A  

gy- Cx Hy     +      O2        CO2     +     H2O 

 100 ml        vkf/kD;     300 ml   

 dkcZu ijek.kq ij 'POAC' }kjk 

  x × 100 = 300 

  x = 3 

 H-ijek.kq ij 'POAC' }kjk  

  y × 100 = 2 × VH2O 

 O ijek.kq ij 'POAC' }kjk   

 2 × V  = 2 × 300 + 1 × H2O  (V = iz;qDr O2 dk vk;ru) 

 2 × V = 600 + 50 y 

 V = 
600 50y

2


 ¼iz;qDr fd, x;s O2 dk vk;ru½ 

 vk;ru ladqpu dqy 250 ml gSA  

 vr% 100 + V – 300 = 250 

  – 200 + V = 250  

  V = 450 ml 

  2 × 450 – 600 = 50 y 

  
300

50
 = y = 6  

 gkbMªksdkcZu C3 H6 gksxk  

 oSdfYid %  

 larqfyr jklk;fud lehdj.k dk mi;ksx dj  

  Cx Hy     +  
x y

4

 
  

O2    xCO2       +    
y

2
H2O 

 t = 0 100 ml         V   0        0  

 t 0 V – 100
y

x
4

 
  

        100 x ml       
100 y

2
 

  cpk gqvk vk;ru fudkyus ds fy, 

 V–100
y

x
4

 
  

  + 100x + 50y 

 –100 – V = 250 
 –25y + 50y = 150 
 25y = 150 ;  y = 6  
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8. lkjk'ka  

 xSl] ijek.kqvksa vkSj v.kqvksa dk ,slk lewg gS tks fdlh vk;ru esa Lora=k :i ls xfr djrs gSa rFkk ;g vk;ru 

vf/kdrj fjDr LFkku gksrk gSA ;knf̀PNd :i ls xfr dj jgs d.k ik=k dh nhokj ls Vdjkdj bdkbZ {ks=k esa cy 

yxkrs gSa] ftls ge nkc dgrs gSaA nkc dh SI bdkbZ ikLdy gS] ysfdu ok;qe.Myh; nkc vkSj Hg ds mm ds :i esa 

vf/kdrj mi;ksx fy;k tkrk gSA xSl dh HkkSfrd voLFkk 4 inksa }kjk ifjHkkf"kr dh tkrh gSA nkc (P), rki (T), 

vk;ru (V) rFkk eksyj ek=kk (n) bu inksa ds e/; fuf'pr lEcU/k xSlh; fu;e dgykrs gSa &  

  ckW;y dk fu;e  :  xSl dk vk;ru blds nkc ds O;qRØekuqikrh gksrk gSA  V  1/P ;k 

     PV = k  ¼fu;r n rFkk T ij½ 

  pkYlZ dk fu;e  :  xSl dk vk;ru blds rki ¼dsfYou½ ds lekuqikrh gksrk gSA   

     V  T ;k V/T = k ¼fu;r n rFkk P ij½ 

  vkokxknzks fu;e  :  xSl dk vk;ru bldh eksyj ek=kk ds lekuqikrh gksrk gSA V  n ;k 

     V/n = k fu;r ¼fu;r T rFkk P ij½ 

 bu rhuksa xSl fu;eksa dks feykdj vkn'kZ xSl lehdj.k PV = nRT cukbZ tkrh gSA ;fn pkj esa rhu in Kkr gks rks 

pkSFkk pj (variable) Kkr dj ldrs gSaA lehdj.k esa fu;rkad R xSl fu;rkad gS tks lHkh xSlksa ds fy;s leku gSA 

ekud rki vkSj nkc ij (STP ; 1 atm vkSj 0°C) ij ,d vkn'kZ xSl dk eksyj vk;ru 22.414 L gksrk gSA 

 xSl fu;e xSlksa ds feJ.k vkSj 'kq) xSl nksuksa ij yxk;s tk ldrs gSA MkYVu ds vkaf'kd nkc ds fu;e ds vuqlkj 

xSl ds feJ.k }kjk ik=k ij yxk;k x;k dqy nkc] izR;sd xSl ds d.kksa }kjk yxk;s x;s O;fDrxr nkc ds ;ksx ds 

cjkcj gksrk gSA  

 xSlksa ds O;ogkj dks ,d ekWMy] ftls v.kq xfrd fl)kUr dgrs gSa] dk mi;ksx dj le>krs gSa ;s ik¡p vuqiz;ksxks dk 

lewg gSAA  

Problem 1. xSl esa vR;Ur lw{e d.k gksrs gSa] tks vfu;fer xfr djrs gSaA  

Problem 2. xSl ds dqy vk;ru dh rqyuk esa xSl ds ,d d.k dk vk;ru ux.; gSA  

Problem 3. bu d.kksa ds e/; u rks vkd"kZ.k] u gh dksbZ izfrd"kZ.k dk cy gksrk gSA  

Problem 4. xSl ds d.kksa esa izR;kLFk VDdj gksrh gSA 

Problem 5. xSl ds d.kksa dh vkSlr xfrt ÅtkZ mlds ijerki ds lekuqikrh gksrh gSA  

 

 v.kq xfrt fl)kUr }kjk rki vkSj xfrt ÅtkZ ds e/; lEcU/k izkIr gksrk gS ftlls xSl ds fdlh d.k dk fdlh rki 

ij vkSlr xfr dh x.kuk djuk laHko gS A blh Øe esa mi;qZDr lacf/kr egRoiw.kZ xzkge fu;e gS ftlds vuqlkj xSl 

dh ,d f>Yyh ds ,d lw{e fNnz ls Lor% izokfgr gksus dh nj vFkok fu%Lj.k dh nj xSl ds nzO;eku ds oxZ ewy ds 

O;qRØekuqikrh gksrh gSA fo'ks"kr% mPp nkc ij okLrfod xSl vkn'kZ O;ogkj ls fHkUu O;ogkj n'kkZrh gS] tks fd vkn'kZ 

xSl fu;e }kjk vuqekfur fd;k tkrk gS] tgk¡ ij xSl ds d.k vkd"kZ.k cy }kjk lehd`r gSa rFkk buds e/; 

vUrkZf.od cy izHkkoh gksrk gSA      
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Miscellaneous Solved Problems (MSPs) 
 

Problem 1 >hy dh lrg ij 1 cqycqys dk O;kl 4 mm gS rFkk ry ij 1 mm gSA ;fn ok;qe.Myh; nkc 1 atm gS] 

>hy dk rFkk okrkoj.k dk rki leku gS rks >hy dh xgjkbZ crkb;s \ (ty rFkk edZjh dk ?kuRo Øe'k% 1 

g/ml rFkk 13.6 g/ml gSA ì"B ruko ds dkj.k yxus okys nkc dks ux.; ekuk tkrk gSA)  

Solution:  P1V1 = P2V2  

 (760 mm × 13.6 × g) 
4

3
 (4 mm/2)3 = (760 mm × 13.6 × g + h × 1 × g) 

4

3
 (1 mm/2)3 

 760 × 13.6 × 64 = (760 × 13.6 + h) 

 h = 64 × 760 × 13.6 – 760 × 13.6  

 h = 63 × 760 × 13.6 mm 

 h = 
63 760 13.6

1000 1000

 


km = 0.6511 km = 651.1 m Ans. 

 

Problem 2 ,d xSl izkjEHk esa 1 atm ij gS bl xSl dks izkjfEHkd vk;ru ds 1/4 vk;ru rd lEihfMr djus ds fy;s 

vko';d nkc D;k gksxk ?  

Solution: P1 = 1 atm V1 = V 
 P2 = ?  V2 =  
 P1V1 = P1V2  at const. T & n 

 P2 = 1 1

2

PV

V
 = 

1 atm V

V / 4


 = 4 atm Ans. 

 

Problem 3 ,d xSl dkWye dks V~;wc ds cUn fljs rFkk yEckbZ (h) ds edZjh dkWye ds chp j[kk tkrk gSA tc blds Åijh [kqys 

fljs dks Åij j[kdj uyh dks j[kk tkrk gS] rks xSl dkWye dh yEckbZ (1) gS rFkk xSl dkWye dh yEckbZ (2) gksxh 

tc uyh dk [kqyk fljk uhps dh vksj j[kk tkrk gSA Hg dkWye dh Å¡pkbZ ds inksa esa ok;q.Myh; nkc Kkr dhft,A  

   

Hg h

P0

fLFkfr 

P1

1

  

Hg h

P0

fLFkfr 

P22

 
 

Solution: xSl ds fy, P1 = (PO + h)  P2 = (PO – h)  

   V1 = r21  V2 = r22    

 at const T. and moles. 

 P1V1 = P2V2 ; (PO + h) r21  = (PO – h) r22 

 PO2 + h1    = PO2 – h2  

 PO2 – Po1   = h, + h2 

 P0 = 1 2

2 1

h ( )

( )




 cm of Hg column Ans.  

Problem 4 ;fn ty dks edZjh ds LFkku ij dke esa ysrs gSa] rks lkekU; ok;qe.Myh; nkc dks ekius ds fy, csjkehVj 

ufydk dh U;wure yEckbZ D;k gksuh pkfg, \  

Solution: 
gHP  = 

2H OP  = Patm.  

 0.76 m × 13.6 × g = 
2H Oh  × 1 × g ;  

 
2H Oh  = 0.76 × 13.6 = 10.336 m Ans. 
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Problem 5  

 

 

Solution: 

Hg ds 75 cm nkc ij 50 cm yEckbZ dh ,d ufydk izkjEHk esa [kqys ok;qe.My 

esa j[kh gSA vc bl uyh dks Hg ik=k esa bldh yEckbZ dh vk/kh yEckbZ rd 

Mqcks;k tkrk gSA uyh ds vUnj edZjh dkWye dk Lrj Kkr dhft,A 

uyh dks Mqckus ij  

ekuk] ok;q dkWye dh yEckbZ x cm, ¼tSlk fd fp=k esa fn[kk;k x;k gSA½ 

Pi Vi = Pf Vf    iz;ksx djds 

75 cm Hg × A = Pf × x × A  ....... (1)   ( = 50 cm)            

Pf = 75 cm Hg + (x – 
2

)  ....... (2) 

 
 

 (2) & (1)  [75 + (x – 25)] × x = 75 × 50 

   x2 + 50 x – 3750 = 0 

    x = 41.14 ;k  – 91.14 

 ysfdu] x cm  dk eku _.kkRekd ugha gks ldrk vr% x = 41.14 

 uyh ds vUnj edZjh  dkWye = (50 – 41.14) cm = 8.86 cm Ans. 
 

Problem 6. rkieku 27ºC vFkok 300 K ij vk;ru V dk ,d [kqyk ik=k] ok;q ;qDr gSA ik=k dks fdl rki ij bl 

izdkj xeZ fd;k tk, fd ftlls fudyh xSl dh ek=kk 

 (a) ik=k esa izkjEHk esa mifLFkr xSl dh ek=kk dh 2/3 Hkkx gksA 

 (b) ik=k esa] vUr esa cph xbZ xSl dh ek=kk dk 2/3 Hkkx gksA 

Solution: (a) ;gk¡, P rFkk V fu;r gS tc dh n ;k  T  cny jgk gSA  

 ekuk izkjEHk esa xSl dh n ek=kk 27ºC rki ij mifLFkr gSA vUr esa mifLFkr xSl = n – 
2

3
n = 

1
n

3

 
  

 rFkk 

vfUre  rki T gSA vr% n1T1 = n2T2   

  n × 300 = 
n

3
 × T2 = T2 = 900K 

 vfUre rkieku = 900K  

 (b) ekuk x ek=kk  xSl dh ik=k esa jg tkrh gS rFkk x  = 
2

3
 ckgj fudy tkrh gSA 

  (
2

3
x + x) = n  

5x

3
 = n   x = 

3n

5
  Using n1 T1 = n2 T2  n × 300 K = 

3n

5
 × T2  

  T2 = 500 K   vr% vfUre rkieku = 500 K  
 

Problem 7. 25°C rki rFkk 730 mm ij He ls Hkjs 100 yhVj vk;ru ds xqCckjs dh Hkkj mBkus dh {kerk Kkr djksA  

 (ok;q dk ?kuRo = 1.25 g/L). 

Solution:   PV = nRT   

  PV = 
W

M
RT  W = 

PVM

RT
 = 

730

760
 × 

100 4

0.082 298




 xzke 

 vFkkZr~ He  dk nzO;eku = 15.72 xzke 

 gVk gqvk ok;q dk Hkkj = 100 × 125 g/L = 125 xzke 

  xqCckjs dk Hkkj mBkus dh {kerk = 125 xzke – 15.72 xzke = 109.28 xzke Ans. 
 

Problem 8. ,d ekSleh xqCckjk gkbMªkstu ls 1 atm rFkk 300 K ij Hkjk tkrk gS ftldk vk;ru 12000 yhVj gS] 

bldks mM+kus ij ;g ml LFkku ij igq¡prk gS tgk¡ rki 250 K rFkk nkc 0.5 atm gS xqCckjs dk vk;ru gSA  

 (A) 24000 yhVj  (B) 20000 yhVj  (C) 10000 yhVj  (D) 12000 yhVj 

Solution: Using  1 1

1

PV

T
 = 2 2

2

P V

T
; 

1 atm  12000 L

300 K


 = 20.5 atm  V

250 K


 

  V2 = 20,000 yhVj vr% Ans. (B)  
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Problem 9. ,d yhVj ds pkj ìFkd ¶ykLd dks Øe'k% O2, F2, CH4 rFkk CO2 dh leku ifjLFkfr;ksa esa Hkjk tkrk gS bu 

xSlksa esa v.kqvksa dh la[;k dk vuqikr gSA  

 (A) 2 : 2 : 4 : 3  (B) 1 : 1 : 1 : 1  (C) 1 : 2 : 3 : 4  (D) 2 : 2 : 3 : 4 

Solution: vkokWxknzks ifjdYiuk ds vuqlkj  

 lHkh QykLd esa v.kqvks dh la[;k leku gSA 

  v.kq dk vuqikr O2, F2, CH4 & CO2   = 1 : 1 : 1 : 1  Ans (B)  
 

Problem 10. tyh; xSl ds uewus dk la?kVu 50% H2, 45% CO rFkk 5% CO2  vk;ru ls gksrk gSA STP ij tyh; xSl 

dk vk;ru Kkr djks ftldks fd Hkki ds vkf/kD; ls mipkfjr djus ij 5 yhVj H2 mRikfnr gksrh gS 

vfHkfØ;k ds fy, lehdj.k fuUu gS% CO + H2O CO2 + H2 

Solution: vxj x yhVj CO pkfg;s] rks ty xSl esa H2 dk vk;ru = 
x

50%
0.45

 
  

yhVj = 
x 1

0.45 2

 
  

yhVj = 

x

0.9
yhVj 

 ijUrq lehdj.k ls CO + H2O  CO2 + H2  

 xSY;wlkd (Gay Lussac) fu;e ls H2 dk cuus okyk   

 vk;ru = CO  dk fy;k x;k vk;ru  

  vfHkfØ;k esa fy;k x;k H2  dk vk;ru = x yhVj 

  H2 dk dqy vk;ru = 
x

x
0.9

 
  

yhVj = 5 yhVj 

  
1.9x

0.9
 = 5 yhVj 

   x = 
0.9 5

1.9


 

   ty xSl dk vk;ru = 
x

0.45
yhVj = 

0.9 5

1.9 0.45




yhVj = 5.263 yhVj  Ans. 

Problem 11 gkbMªkstu ds 2 xzke rFkk lYQjMkbZvkWDlkbM ds 32 xzke ;qDr ¶ykLd esa gkbMªkstu dk vkaf'kd nkc gS % 

 (A) dqy nkc dk 1/16 Hkkx    (B) dqy nkc dk 1/9 Hkkx  

 (C) dqy nkc  2/3 Hkkx     (D) dqy nkc dk 1/8 Hkkx  

Solution:  
2Hn  = 

2g

2g/mol
 = 1 mol. ; 

2SOn  = 
32g

64g/mol
 = 0.5 mol 

  
2HP  = 

 
2

2 2

H

H SO

n

n n
 × PT = 

1

(1 0.5)
 × PT = 

2

3
PT. Hence, Ans. (C) 

 

Problem 12 nks xSlksa dk leku vk;ru] tks fd i`Fkd ik=k esa ,d lkFk vfHkfØ;k ugha djrh] muds nkc Øe'k% 10 mm 

rFkk 400 mm gSa] ;fn nks ik=kksa dks ,d lkFk tksM fn;k tk, rc ifj.kkeh feJ.k dk nkc D;k gksxkA ¼rki 

dks fu;r ekurs gq,½ 

 (A) 120 mm  (B) 500 mm  (C) 1000 mm  (D) 205 mm 

Solution: ekuk fd] ik=k dk vk;ru V rFkk rkieku T  gS  

 P1 = 10mm  P2 = 400mm 

  n1 = 1P V

RT
 & n2 = 2P V

RT
 

  n1 + n2 = 1 2(P P ) V

RT

 
 

 nksuksa ik=k feykus ij vfUre vk;ru = (V+V) = 2V(xSl ds fy,) 

  Pfinal = 
 1 2

final

n n RT

V


 = 1 2(P P ) V

RT

 
 × 

RT

2V
 = 

 1 2P P

2


 = 

 10 400 mm

2


 = 205 mm. Ans.  (D) 
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Problem 13 ,d fNnz ls 1 lS- esa H2 xSl dk 5 ml folfjr fd;k tkrk gSA ml O2 dk vk;ru Kkr dhft, tks 2 lS- esa 

leku ifjfLFkfr;ksa ds vUrxZr leku fNnz ls folfjr fd;k tkrk gks A 

Solution: H2 ds folj.k dh nj = 5ml

1 sec
 = 5 ml/s = 

2Hr  (say) 

   
2Or  = 

2Hr  × 
1

4
 = 5ml/s × 

1

4
  

  2 lSd.M esa O2 dk folfjr vk;ru = 5

4
 × 2 ml = 2.5 ml. 

Problem 14 ,d ik=k esa mifLFkr H2 rFkk O2 dk eksyj vuqikr Øe'k% 8 : 1 gSA xSl ds bl feJ.k dks fNnz esa ls 

folfjr fd;k tkrk gS] fNnz esa ls ckgj fudkys x;s feJ.k dk la?kVu Kkr dhft,A  

Solution:  Here, 
2Hn  : 

2On  = 8 : 1 & 2

2

H

O

r

r
 = 2

2

H

O

r

r
2

2

O

H

M

M
 

  2

2

H

O

r

r
 = 

8

1
 × 

32

2
 = 

32

1
   2

2

H

O

d s fudyu s oky s eksyk s dh la[;k

d s fudyu s oky s eksyk s dh la[;k
 = 

32

1
 

 H2 : O2 dk fudyus okyk la?kVu = 32 : 1 
 

Problem 15 rki TA rFkk TB ij nks xSlksa ds fy, vkf.od Hkkj MA rFkk MB gS TAMB = TBMA, dkSulk xq.k/keZ nksuksa xSlksa 

ds fy, leku ifjek.k j[krk gSA  

 (A) ?kuRo   (B) nkc    (C) xfrt ÅtkZ 1 eksy   (D) RMS xfr  

Solution: fn;k gS  TA MB = TB MA   A

A

T

M
 = B

B

T

M
 

 ijUrq r.m.s. = 3RT

M
  r.m.sA = A

A

3RT

M
 & r.m.sB = B

B

3RT

M
 

  r.m.sA = r.m.sB   Ans. (D)  
 

Problem 16 ;g ekuk x;k gS fd i`Foh ds fuekZ.k ds le; H2 xSl miyC/k FkhA ijUrq ìFoh dh vf/kd Å"ek ds dkj.k ;s 

ckgj pyh xbZ i`Foh ds fuekZ.k ds le; bldk rki D;k FkkA  

 (ckgj fudyus dk osx 1.1 x 106 cm/s) 

Solution: H2 ds ckgj fudyus dk osx mlds vkSlr osx ds leku gSA 

 H2 dh vkSlr osx = 1.1 × 106 cm/s = 1.1 × 104 m/s 

 ijUrq vkSlr osx = 8RT

M
  1.1 × 104 = 

–3

8 8.314 T

2 10

 

  
  

2

–3

HM 2g 2 10 kg    

  T = 
 

2
4 –31.1 10 2 10

8 8.314

    


K = 11430.5 K = 11157.5oC Ans. 

 

Problem 17 ,d xSlh; feJ.k ftlesa xSl CO, esFksu CH4 rFkk N2 mifLFkr gSa dk vk;ru 40 ml gSa] bl feJ.k dks vkWDlhtu ds 

vkf/kD; ds lkFk foLQksfVr fd;k tkrk gSaA BaMk djus ij bl feJ.k esa 30 ml dk ladqpu izsf{kr gksrk gS rFkk tc bl 

feJ.k dks tyh; KOH esa foLQksfVr fd;k tkrk gSa rks 30 ml dk fQj ladqpu gksrk gSA feJ.k dk laxBu Kkr dhft,A  

Solution: ekuk]  CO dk vk;ru = x mL, CH4 dk vk;ru = y mL , N2 dk vk;ru = z mL  

 vkWDlhtu ds vkf/kD; ds lkFk vfHkfØ;k gksus ij  

 xSY;wlkd (Gay Lussac) dk vk;ru l;kstu fu;e ds vuqlkj  

 CO(g) + 
1

2
O2(g)  CO2 (g) 

 x mL   x mL 
 CH4(g) + 2O2(g)  CO2(g) + 2H2O(g) 
 y mL       y mL      2 ymL 
 N2 vfHkfØ;k esa Hkkx ugha ysrh gS 

 H2O (g) dks nzohd̀r djus ij vk;ru esa 30 mL ?kV tkrk gS 

  2y = 30    y = 15 
 CO2 dk vk;ru izkIr gksxk = (x + y) mL 

 ;g KOH esa vo'kksf"kr gks tkrk gS rFkk vk;ru esa deh 30 mL izsf{kr dh x;hA  

  x + y = 30     x = 30 – y = (30 – 15) = 15 
  x + y + z = 40     z = 40 – x – y = 40 – 15 – 15 = 10 
 feJ.k dk laxBu gS  

 CO dk vk;ru = 15 mL, CH4 dk vk;ru = 15 mL ,N2 dk vk;ru = 10 mL  

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Gaseous State 
 

 
 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)– 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVGST - 24  

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

CHECK LIST 
 

Theories (Th) 
 

Th-1: ckW;y&fu;e ,oe~ nkc dk ekiu   

Th-2: nkc dk ekiu  

Th-3: is; yksM (Pay load) dk ifjdyu  

Th-4: voLFkk dk lehdj.k  

Th-5: vkaf'kd nkc dk MkWYVu fu;e  

Th-6: xSlh; feJ.k dk fo'ys"k.k  

Th-7: folj.k@fulj.k dk xzkge~ fu;e  

Th-8: xSlks dk xfrt fl)kUr  

Th-9: xfrt lehdj.k dk mi;ksx dj xSlh; fu;eksa dk 

lR;kiu  

Th-10: vkf.od xfr;ksa dk eSDlosy forj.k  

Th-11: xSl vk;rufefr  

 

Definitions (D)  

D-1.  dFku    

D-2. pkYlZ&fu;e   

D-3. xSY;wlkd fu;e   

D-4. vkokxknzks ifjdYiuk   

D-5. MkWYVu fu;e   

D-6. ok"i&?kuRo   

D-7. folj.k    

 

 

 

Formulae (F)  

F-1.  P1V1 = P2V2   

F-2. Patm = gh 

 

F-3. 1 2

1 2

P P

T T
   ije Ldsy ds rki ij  

F-4. Pdqy = P1 + P2 + P3  

F-5. MxSl = 2 × ok"i ?kuRo  

F-6. 1

2

r

r
 = 

2

1

d

d
 = 

2

1

M

M
 = 2

1

V.D

V.D
  

F-7. nj  
P

TM
A  

F-8. PV = 
1

3
mN 2U   

F-9. v.kq dh vkSlr xfrt ÅtkZ = 
3

2
K T  

F-10. NA 21
m U

2

 
  

  = 
3

2
K NA T  =  

3

2
RT  

F-11. Urms = 
3RT

M
  

F-12. Uav = 
8RT

M
 = 

8KT

m
   

F-13. UMPS = 
2RT

M
 = 

2KT

m
 

 

Table (Tab.) 

Tab-1.  V, P & T dh bdkbZ;k¡ 

 

Derivation (Deri.)  

Deri-1.  xfrt lehdj.k dh  ifjdYiuk,¡
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