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PART - I : SUBJECTIVE QUESTIONS 

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 
 

Section (A) : Ideal gas equation & gas laws   

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

 Commit to memory : 
 Boyle’s law : P1V1 = P2V2    P1 & P2 are pressure of gas 

 Charles law :  1 2

1 2

V V

T T
    V1 & V2 are Volume of gas 

 Gay-lussac’s law : 1 2

1 2

P P

T T
   T1 & T2 are Temperature of gas 

 Ideal Gas Equation : PV = nRT  n = number of moles of gas 

 

  ;kn j[kus ;ksX; rF; % 

 ckW;y fu;e : P1V1 = P2V2    P1 o P2  xSl dk nkc gaS 

 pkYlZ fu;e :  1 2

1 2

V V

T T
    V1 o V2  xSl dk vk;ru gaS 

 xS&ywlkd fu;e :  1 2

1 2

P P

T T
    T1 o T2  xSl dk rki gaS  

 vkn'kZ xSl lehdj.k : PV = nRT  n = xSl ds eksyks dh la[;k 
 
A-1. A gas occupies 100.0 mL at 50°C and 1 atm pressure. The gas is cooled at constant pressure so that 

volume is reduced to 50.0 mL. What is the final temperature of the gas 

 50°C rki vkSj 1 atm nkc ij ,d xSl }kjk ?ksjk x;k vk;ru 100 mL gSA fu;r nkc ij xSl dks B.Mk fd;k tkrk 

gS ftlls mldk vk;ru de gksdj 50.0 mL gks tkrk gSA xSl dk vfUre rki Kkr dhft,A   

Ans. – 111.5°C 

Sol. Since P is constant, From Charles law, 
100

50
 = 

50 273

t 273




  t = –111.5°C.  

Sol. pwafd P fu;r, pkYlZ dk fu;e ls, 
100

50
 = 

50 273

t 273




   t = –111.5°C. 

 
A-2. A sample of gas at 27ºC and 1.00 atm pressure occupies 2.50 L. What temperature is required to 

adjust the pressure of that gas to 1.50 atm after it has been transferred to a 2.00 L container? 

 27ºC rki ij rFkk 1.00 atm nkc ij ,d xSl dk uewuk 2.50 yhVj vk;ru j[krk gSA ml uewus dks 2 yhVj ds 

ik=k esa djds 1.50 atm ds nkc dks O;ofLFkr djus ij ds fy, fdruk rkieku djuk gksxk \ 

Ans. Final temperature = 360, Increase in temperature is 60 K. 

Ans. vafre rkieku = 360 K rkieku esa o`f} = 60 K. 

Sol. Using equation of state, 
1 2.5

300


 = 

1.5 2.0

T


    T = 360 K 

Sol. voLFkk ds lehdj.k dks iz;qDr djus ij, 
1 2.5

300


 = 

1.5 2.0

T


   T = 360 K 

 

A-3. Assuming the same pressure in each case, calculate the mass of hydrogen required to inflate a balloon 
to a certain volume V at 127ºC if 8 g helium is required to inflate the balloon to half the volume, 0.50 V, 
at 27ºC. 

 izR;sd ifjfLFkfr esa leku nkc ekurs gq;s 127ºC rki ij ,d xqCckjs dks fuf'pr V vk;ru rd Hkjus ds fy, 

vko';d gkbMªkstu ds Hkkj dh x.kuk dhft;s] ;fn  27ºC rki ij xqCckjs ds vk/ks vk;ru 0.50 V dks Hkjus ds fy, 8 

xzke ghfy;e vko';d gSA 
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Ans. 6 g 

Sol. Using equation of state, 

w
R 400

2
V

 
 = 

8
R 300

4
0.5V

 

 = 6 g 

Sol. voLFkk lehdj.k dk mi;ksx djus ij, 

w
R 400

2
V

 
 = 

8
R 300

4
0.5V

 

 = 6 g 

 

A-4. A quantity of an ideal gas is collected in a graduated tube over the mercury in a barometer type 
arrangement. The volume of gas at 20ºC is 50 ml and the level of mercury is 100 mm above the outside 
of the mercury level. The atmospheric pressure is 750 mm. Volume of gas at STP is : (Take R = 0.083 
lt. atm/K/mole)  

 ,d v'kkafdr V~;wc esa nkc ekih izdkj dh O;oLFkk esa ,d vkn'kZ xSl dh ek=kk dks edZjh ds Åij fu{ksfir ¼,df=kr½ 

fd;k tkrk gSA 20ºC ij xSl dk vk;ru 50 ml gS rFkk edZjh dk Lrj ckâ; edZjh Lrj ls 100 mm Åij gksrk gSA 

ok;qe.Myh; nkc 750 mm gSa rks STP ij xSl dk vk;ru D;k gksxkA (R = 0.083 lt. atm/K/mole) 

Ans. 40.3 mL 

Sol. The number of moles of the gas = 

750 100 50

750 1000
1

(20 273)
12




 

 = 0.0018 mol.  

 Hence volume at STP = 22400 × .0018 = 40.3mL 

Sol. xSl ds eksyksa dh la[;k = 

750 100 50

750 1000
1

(20 273)
12




 

 = 0.0018 eksy  

 blfy, STP ij vk;ru = 22400 × .0018  = 40.3mL 
 

A-5. A quantity of hydrogen is confined in a chamber of constant volume. When the chamber is immersed in 
a bath of melting ice, the pressure of the gas is 1000 torr. (a) What is the Celsius temperature when the 
pressure manometer indicates an absolute pressure of 400 torr? (b) What pressure will be indicated 
when the chamber in brought to 100ºC ? 

 fuf'pr vk;ru ds ik=k esa gkbMªkstu dh fuf'pr ek=kk mifLFkr gSA tc ik=k dks xfyr cQZ okys rkieku lek;kstu 

ik=k] esa j[kk tkrk gS] rc xSl dk nkc 1000 Vksj gS] (a) og rki ºC esa D;k gksxk tc nkcekih 400 Vksj dk ijenkc 

n'kkZrk gS\  (b) tc ik=k ds rki dks 100ºC rd] ys tkrs gSa] rc fdruk nkc iznf'kZr gksxk ? 

Ans. (a) t = – 163.8ºC, (b) P = 1.37 × 103 torr   
Sol. (a) At ice point, the pressure is 1000 torr. 

Using Gay-Lussac's law, 
1000

400
 = 

273

t 273
  t = – 163.8ºC 

 (b) Similarly, 
1000

P
 = 

273

100 273
   P = 1.37 × 103 torr 

Sol. (a) xfyr cQZ rkieku (273 k) ij] nkc 1000 Vksj gSA 

xS&ywlkd fu;e ds vuqlkj, 
1000

400
 = 

273

t 273
  t = – 163.8ºC 

 (b) mlh rjg, 
1000

P
 = 

273

100 273
   P = 1.37 × 103 Vksj 

 

A-6. An open vessel at 27ºC is heated until (3/5)th of the air in it has been expelled. Assuming that the 
volume of the vessel remain s constant. Find out. 

 (a) The temperature at which vessel was heated. 
 (b) Volume of the air (measured at 300 K) escaped out if vessel is heated to 900 K. 
 (c) The temperature at which half of the air escapes out. 

 27ºC rki ij ,d [kqys ik=k dks rc rd xeZ fd;k tkrk gS] tc rd dh bldh ok;q dk  (3/5)oka Hkkx fu"dkflr u 

gks tk;s] ekuk dh ik=k dk vk;ru fu;r cuk jgrk gS] rc Kkr dhft;s& 

 (a) og rki ftl ij ik=k xeZ fd;k x;k 

 (b) ;fn ik=k dks 900 K rd xeZ fd;k tk,] ok;q (300 K ij ekfir) dk fdruk Hkkx fu"dkflr gks tk,xkA 
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 (c) og rkieku ftl ij] vk/kh ok;q fu"dkflr gks tkrh gSA 

Ans. (a) 477ºC, (b) 2/3, (c) 327ºC 
Sol. Since the vessel is open, the gas can escape out on heating. In this case we can imagine a imaginary 

boundary to trace the final volume of the gas. 
 (a) Now in the given situation, 3/5th of the gas (by amount) has escaped which means only 2/5th of the 

amount is occupying the complete volume of the open container. 

 And the Pressure is constant, 2

1

n

n
 = 1

2

T

T
  

2n / 5

n
 = 

2

300

T
    T2 = 750 K. 

 (b) Similarly, 2

1

n

n
 = 

300

900
  1/3rd of the gas remained in the container. Hence, 2/3rd of the gas 

escaped. 
 (c) Half of the gas will escape out by doubling the temperature. Hence, the final temperature = 600 K. 

Sol. pw¡fd ik=k [kqyk gS] blfy, xeZ djus ij xSl fu"dkflr gks tkrh gSA bl ifjfLFkfr esa xSl ds vfUre vk;ru dks 

crkus ds fy, ,d dkYifud ifjlhek ekuh tk ldrh gSA 

 (a) bl nh xbZ fLFkfr esa xSl dk 3/5th  Hkkx fu"dkflr gksrk gS] vkSj 2/5th  Hkkx ¼ek=kk esa ½ lkjk vk;ru ?ksjrk  gSA   

   nkc fu;r gS]  2

1

n

n
 = 1

2

T

T
  

2n / 5

n
 = 

2

300

T
    T2 = 750 K. 

 (b) blh rjg ls] 2

1

n

n
 = 

300

900
  1/3rd xSl ik=k ds vUnj gS blfy,, 2/3rd xSl fu"dkflr gks tkrh gSA 

 (c) rkieku nksxquk djus ij vk/kh xSl fu"dkflr gks tkrh gS] blfy, vafre rki = 600 K gSA 

 

A-7. A gas cylinder contains 320 g oxygen gas at 24.6 atm pressure and 27ºC. What mass of oxygen would 
escape if first the cylinder were heated to 133ºC and then the valve were held open until the gas 
pressure was 1.00 atm, the temperature being maintained at 133ºC ? (R = 0.0821 L. atm/K/mole)     

 27ºC rki rFkk 24.6 atm nkc ij ,d csyukdkj ik=k 320 xzke vkWDlhtu xSl j[krk gSA tc ik=k dks 133ºC rki 

rd xeZ fd;k tk,] rFkk okYc [kksyk tk;s tc rd dh xSl nkc 1.00 atm ugh gks tk,] rc bl ifjfLFkfr esa 

vkWDlhtu dk fdruk Hkkj fu"dkflr gks tk,xk\ rki 133ºC ij O;ofLFkr j[kk tkrk gSA (R = 0.0821 L. 

atm/K/mole) 

Ans. 310.4 g escaped. (310.4 xzke fu"dkflr) 

Sol.  1 1

1

n T

P
 = 2 2

2

n T

P
   

10 300

24.6


 = 2n 400

1


 

  n2 = 0.3 

  Mass of oxygen left = 0.3 × 32 = 9 g 

  Mass of oxygen escaped = 320 – 9.6 = 310.4 g. 

Sol.  1 1

1

n T

P
 = 2 2

2

n T

P
   

10 300

24.6


 = 2n 400

1


 

  n2 = 0.3 

  cpk gqvk vkWDlhtu dk Hkkj = 0.3 × 32 = 9 xzke 

  vkWDlhtu dk fu"dkflr Hkkj = 320 – 9.6 = 310.4 xzke. 

 

Section (B) : Daltons law of partial pressures 

[k.M (B) : MkYVu dk vkaf'kd nkc dk fu;e 

 Commit to memory : 

 Daltons law : PTotal = P1 + P2 + P3  = 1 2 3(n n n )RT

v

 
 

 P1 = 1n RT

v
;  P2 = 2n RT

v
; P2 = 3n RT

v
  P1, P2 & P3 are partial pressure of gases 

 PTotal = Total pressure of Gaseous mixture 

 

;kn j[kus ;ksX; rF; % 
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 MkWYVu dk fu;e : P
dqy

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

v

 
 

 P1 = 1n RT

v
;  P2 = 2n RT

v
; P2 = 3n RT

v
  P1, P2 o P3  xSlksa ds vkaf'kd nkc gaS 

 Pdqy = xSlh; feJ.k dk dqy nkc  

 
B-1. A mixture of gases at 760 torr contains 55.0% nitrogen, 25.0% oxygen and 20.0% carbon dioxide by 

mole. What is the partial pressure of each gas in torr ? 

 ,d xSl feJ.k 760 Vksj nkc ij eksy dk 55.0% ukbVªkstu, 25.0% vkWDlhtu] 20.0% dkcZu MkbvkWDlkbM j[krk gSA 

izzR;sd xSl dk Vksj esa vkaf'kd nkc D;k gS ? 

Ans. 
2NP  = 418 torr, 

2OP  = 190 torr,  
2COP  = 152 torr, total pressure = 760. 

Ans. 
2NP  = 418 Vksj, 

2OP  = 190 Vksj,  
2COP  = 152 Vksj, dqy nkc = 760. 

Sol. Let total moles of gas mixture be 100. 

 ekuk fd xSlh; feJ.k ds dqy eksy 100  gSA 

 
2NP  = 2N

T

n

n

 
  

 × PT = 
55

100
 × 760 = 418 torr. 

 
2OP  = 2O

T

n

n

 
  

 × PT = 
25

100
 × 760 = 190 torr. 

 
2COP  = (760 – 418 – 190) = 152 torr. 

 

B-2. What will be pressure exerted by a mixture of 3.2 g of methane and 4.4 g of carbon dioxide contained in 

a 9 dm3 flask at 27C ? 

 ;fn 27C ij 9 dm3 /kkfjrk okys ¶ykLd esa 3.2 xzke esFksu rFkk 4.4 xzke CO2 dk feJ.k gks rks bldk nkc D;k 

gksxk\ 

Ans. 8.32 × 104 Pa. 

Sol. Molar mass of methane (CH4) = 12 + 4  1 = 16 g mol–1 

 Mass of carbon dioxide (CO2) = 12 + 2  16 = 44 g mol–1 

 Moles of CH4 = 
3.2

16
 = 0.2 ; Moles of CO2 = 

4.4

44
 = 0.1 

 pCH4 = 
nRT

V
 = 

0.2 R T

V

 
 = 

3

0.2 8.314 300

9 10

 


 

  = 0.554  105 Nm–2 = 5.54 104 Pa 

 pCO2 = 
nRT

V
 = 

–1 –1

–3 3

0.1 mol 8.314 Jmol K 300K

9 10 m

 


 = 2.77  104 Pa 

 Total pressure of mixture = pCH4 + pCO2 = (5.54 + 2.77)104 + Pa = 8.32 × 104 Pa. 

Sol. esFksu ds eksyj nzO;eku (CH4) = 12 + 4  1 = 16 xzke eksy–1 

 dkcZu MkbZvkWDlkbM ds eksyj nzO;eku (CO2) = 12 + 2  16 = 44 xzke eksy–1 

 CH4 ds eksy = 
3.2

16
 = 0.2 ; CO2 ds eksy = 

4.4

44
 = 0.1 

 pCH4 = 
nRT

V
 = 

0.2 R T

V

 
 = 

3

0.2 8.314 300

9 10

 


 

  = 0.554  105 Nm–2 = 5.54 104 Pa 

 pCO2 = 
nRT

V
 = 

–1 –1

–3 3

0.1 mol 8.314 Jmol K 300K

9 10 m

 


 = 2.77  104 Pa 

 feJ.k dk dqy nkc = pCH4 + pCO2 = (5.54 + 2.77)104 + Pa = 8.32 × 104 Pa. 

 
B-3. Oxygen and cyclopropane at partial pressures of 570 torr and 170 torr respectively are mixed in a gas 

cylinder. What is the ratio of the number of moles of cyclopropane to the number of moles of oxygen? 

 vkWDlhtu rFkk lkbDyks izksisu dks vkaf'kd nkc Øe'k% 570 Vksj rFkk 170 Vksj ij ,d xSl flys.Mj esa fefJr fd;k 

tkrk gS] lkbDyks izksisu rFkk vkWDlhtu ds eksyksa dh la[;k dk vuqikr D;k gksxk \  
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Ans.  
170

570
 = 0.30 

Sol. 2O

cyclopropane

n

n
 = 2O

cyclopropane

P

P
 

 
B-4. At the top of a mountain the thermometer reads –23ºC and the barometer reads 700 mm Hg. At the 

bottom of the mountain the temperature is 27ºC and the pressure is 750 mm Hg. Compare the density 
of the air at the top with that at the bottom.       

 ,d igkM+ ds 'kh"kZ ij] rkiekih dk ikB~;kad –23ºC gS rFkk nkcekih dk ikB~;kad 700 mm Hg gSA igkM+ ds ry ij 

rki  27ºC rFkk nkc  750 mm Hg gSA igkM+ ds 'kh"kZ ij ok;q rFkk ry ij ok;q ds ?kuRo dh rqyuk dhft,A 

Ans. 1.12 : 1 

Sol. d = 
PM

RT
 

 
B-5. A container holds 22.4 litre of a gas at 1 atmospheric pressure and at 0ºC. The gas consists of a 

mixture of argon, oxygen and sulphur dioxide in which : 
 (a) Partial pressure of SO2 = (Partial pressure O2) + (Partial pressure of Ar) 
 (b) Partial pressure of O2 = 2 × partial pressure of Ar 
 Calculate the density of the gas mixture under these conditions.  

 0ºC rki o 1 ok;qe.Myh; nkc ij ,d ik=k 22.4 yhVj xSl j[krk gSA ik=k esa vkxZu] vkWDlhtu rFkk 

lQYjMkbvkWDlkbM xSlks dk feJ.k j[kk tkrk gSA ftlesa] 

 (a) SO2 dk vkaf'kd nkc = O2 dk vkaf'kd nkc + Ar dk vkaf'kd nkc  

 (b) O2 dk vkaf'kd nkc = 2 × Ar dk vkaf'kd nkc  

 bu ifjfLFkfr;ksa esa xSl feJ.k ds ?kuRo dh x.kuk dhft;s \ 

Ans. 2.201 g/L 
Sol. Let moles of Ar = x  
 Moles of O2 = y   
 Moles of SO2 = 1 – (x + y)  

 Total moles of mixture = 
1 22.4

0.08 273




 

 1 – (x + y) = y + x  1 = 2 x + 2y  

 y = 2  x   1 = 2x + 4x  

    x = 
1

6
 

    y = 
1

3
 

 Mmix = 

1 1 1
40 32 64

6 3 2
1 1 1

6 3 2

    

 

 = 49.33   

 f = mixM

RT


 = 

1 49.33

0.0821 273




 = 2.2 g/L  

gy. ekuk Ar ds eky = x  

 O2 ds eksy = y   

 SO2 ds eksy = 1 – (x + y)  

 dqy eksyksa dh la[;k = 
1 22.4

0.08 273




 

 1 – (x + y) = y + x     1 = 2 x + 2y  

 y = 2  x   1 = 2x + 4x  

    x = 
1

6
 

    y = 
1

3
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 Mmix = 

1 1 1
40 32 64

6 3 2
1 1 1

6 3 2

    

 

 = 49.33   

 f = mixM

RT


 = 

1 49.33

0.0821 273




 = 2.2 g/L  

 
B-6. A mixture of nitrogen and water vapours is admitted to a flask which contains a solid drying agent. 

Immediately after admission, the pressure of the flask is 760 mm. After some hours the pressure 
reached a steady value of 745 mm.      

 (a) Calculate the composition, in mol and per cent of original mixture. 
 (b) If the experiment is done at 20ºC and the drying agent increases in weight by 0.15 g, what is the 

volume of the flask ? (The volume occupied by the drying agent may be ignored) ?  

 ukbVªkstu rFkk ty ok"i dk ,d feJ.k] ,d ¶ykLd esa j[kk tkrk gS] ftlesa ,d Bksl futZyhdkjd inkFkZ j[kk gSA 

feJ.k ysus ds rqjUr i'pkr~ ¶ykLd dk nkc 760 mm gS] rFkk dqN ?k.Vksa i'pkr~ ¶ykLd dk nkc 745 mm igq¡p 

tkrk gSA  

 (a) eksy esa] rFkk izfr'kr esa] okLrfod feJ.k ds la?kBu dh x.kuk dhft;s \ 

 (b) ;fn iz;ksx 20ºC rki ij] fd;k tk, rFkk futZyhdkjd inkFkZ ds Hkkj esa 0.15 xzke dh o`f) dj gks tk;s rc] 

¶ykLd dk vk;ru D;k gS \ ¼futZyhdkjd inkFkZ ds }kjk xzg.k fd;k x;k vk;ru ux.; fy;k tkrk gS½A 

Ans. (a) 1.98%   (b) 10.156 litres 
Sol. (a) By Dalton's partial pressure 

  
2NP  + 

2H OP  = 760 mm 

 From given data 
2NP  = 745 mm 

 So 
2H OP  = 760 – 745 = 15 mm 

 % Mole of N2 = % of pressure of N2 = 
745

760
 × 100 = 98.02 

  Mole % of H2O = 100 – 98.02 = 1.98% Ans.  
 (b) Increase weight of drying agent due to absorption of water (H2O). 
  Hence,  Wt. of H2O = 0.15 g 

  Mole of H2O = 
0.15

18
 

  Pressure of H2O(
2NP ) = 15 mm = 

15

760
atm 

 From gas equation PV = nRT 

  
15

760
 × V = 

0.15

18
 × 0.0821 × (273 + 20) 

  V = 10.156 litres Ans.   

Sol. (a) MkYVu dk vkaf'kd nkc ds vuqlkj  

   
2NP  + 

2H OP  = 760 mm 

 fn;k x;k gS] 
2NP  = 745 mm 

 blfy, 
2H OP  = 760 – 745 = 15 mm 

 N2 dh eksy % = N2 dh nkc % = 
745

760
 × 100 = 98.02 

  H2O dh eksy % = 100 – 98.02 = 1.98% Ans.  

 (b)  futZyhdkjd dk otu ikuh dks vo'kksf"kr djus ds dkj.k c<rk gSA  

 blfy,, ty dk Hkkj H2O = 0.15 g 

  ty ds eksy H2O = 
0.15

18
 

  ty dk nkc (
2NP ) = 15 mm = 

15

760
atm 

 vkn'kZ xSl  lehdj.k ls PV = nRT 
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15

760
 × V = 

0.15

18
 × 0.0821 × (273 + 20) 

  V = 10.156 litres Ans.  
 

Section (C) : Mixing of Gases 

[k.M (C) : xSlksa dk feJ.k 

Commit to memory : 
 On mixing of gases nfinal = n1 + n2 + n3 + ............ 

 

;kn j[kus ;ksX; rF; % 

 xSlksa dks feykus ij nfinal = n1 + n2 + n3 + ............ 

 
C-1. A volume V of a gas at a temperature T1 and a pressure p is enclosed in a sphere. It is connected to 

another sphere of volume 
V

2
 by a tube and stopcock. The second sphere is initially evacuated and the 

stopcock is closed. If the stopcock is opened the temperature of the gas in the second sphere becomes 
T2. The first sphere is maintained at a temperature T1. What is the final pressure p1 within the 
apparatus? 

 ,d xksys esa rki T1 vkSj nkc P ij ,d xSl dk vk;ru V gSA ;g nwljs xksys ls ftldk esa vk;ru 
V

2
 gS] ,d 

ufydk vkSj LVksidkWd ds }kjk tqM+k gqvk gSA nwljk xksyk izkjEHk ls gh fuokZfrr gS vkSj LVkWidkWd ¼vojks/kd½ ls cUn 

gSA ;fn vojks/kd dks [kksyrs gS( nwljs xksys esa xSl dk rki T2 gks tkrk gSA igys xksys dks rki T1 ij j[kk tkrk gSA 

midj.k esa vfUre nkc p1 D;k gksxkA  

Ans. 2

2 1

2pT

2T T
  

Sol. 

V V/2

   

 Let the total number of molecules of the gas be n, of which n1 are in the larger sphere and n2 in the 
smaller sphere after the stopcock is opened 

  n = n1 + n2 and pV = nRT 

  
1

pV

RT
 = 

1

p V

RT


 + 

2

p V

2T R


 

  p = 2

2 1

2pT

2T T
 

Sol. 

V V/2

 

 ekuk dqy v.kqvksa dh la[;k n, gSA muesa ls n1 cMs xksys esa gS vkSj n2  NksVs xksys esa gS (LVkWidkWd [kksyus ds ckn) 

  n = n1 + n2 vkSj pV = nRT 

  
1

pV

RT
 = 

1

p V

RT


 + 

2

p V

2T R


 

  p = 2

2 1

2pT

2T T
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C-2. If a 2 litre flask of N2 at 20°C and 70 cm P is connected with a 3 litre of another flask of O2 at the same 
temperature and 100 cm P. What will be the final pressure after the gases have throughly mixed at the 
same temperature as before? Also calculate the mole % of each gas in the resulting mixture. The 
volume of stopcock may be neglected.     

 ;fn 20ºC o 70 cm P ij N2 ;qDr 2 yhVj {kerk dk ik=k leku rki o 100 cm P ij O2 ;qDr 3 yhVj {kerk ds 

vU; ik=k ls tqM+k gqvk gSA rc leku rki ij fefJr gksus ds i'pkr~ xSlksa dk vfUre nkc Kkr dhft,\ ifj.kkeh 

feJ.k esa çR;sd xSl dk eksy % Hkh Kkr dhft,\ LVkWidksd dk vk;ru ux.; ekurs gSA    

Ans. PT = 1.16 atm, 68.18% O2, 31.82% N2  
 
C-3. Two flask of equal volume have been joined by a narrow tube of negligible volume. Initially both flasks 

are at 300 K containing 0.60 mole of O2 gas at 0.5 atm pressure. One of the flask is then placed in a 
thermostat at 600 K. Calculate final pressure and the number of O2 gas in each flask.  

 cjkcj vk;ru ds nks ¶ykLd ux.; vk;ru dh ,d ladjh ufydk ls tqMs gq;s gSA 300 K o 0.5 atm nkc ij nksuksa 

¶ykLdksa esa O2 ds  0.60 eksy mifLFkr gSA ,d ¶ykWLd dks 600 K ij rkiLFkk;h ik=k (thermostat) esa j[krs gSA vfUre 

nkc rFkk çR;sd ¶ykWLd esa O2 xSl dh la[;k Kkr dhft,\       

Ans. 0.66 atm, 
2On = 0.4 (300 K), 

2On = 0.2 (600 K) 

 

Section (D) : Graham's  law of diffusion 

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

 Commit to memory : 

 1

2

r

r
 = 2

1

d

d
 = 2

1

M

M
 = 2

1

V.D

V.D
  V.D is vapour density   Rate  

P

TM
A 

 r = volume flow rate = outdV

dt
      P – Pressure, 

 r = moles flow rate = outdn

dt
       A – area of hole, 

 r = distance travelled by gaseous molecules per unit time = 
dx

dt
  T – Temp. , M – mol. wt. 

 r = pressure change rate = 
dp

dt
 

 

;kn j[kus ;ksX; rF; % 

 1

2

r

r
 = 2

1

d

d
 = 2

1

M

M
 = 2

1

V.D

V.D
 V.D ok"i ?kuRo gS    nj  

P

TM
A 

 r = vk;ru izokg nj = outdV

dt
      P – nkc, 

 r = eksy izokg nj = outdn

dt
        A – fNnz dk {ks=kQy, 

 r = izfr bdkbZ le; esa xSlh; v.kqvksa }kjk r; dh x;h nwjh = 
dx

dt
  T – rki , M – v.kqHkkj 

 r = nkc ifjorZu nj = 
dp

dt
 

 
D-1. The rates of diffusion of two gases A and B are in the ratio 1 : 4. If the ratio of their masses present in 

the mixture is 2 : 3. The ratio of their mole fraction is : (91/3 = 2.08) 

 nks xSl A rFkk B ds folj.k dh nj 1 : 4 gSA ;fn feJ.k esa buds Hkkj dk vuqikr 2 : 3 mifLFkr gS rks buds eksy 

fHkUu dk vuqikr D;k gksxk \ (91/3 = 2.08) 

Ans. 0.347 

Sol.  A

B

r

r
 = 

1

4
 = A

B

P

P
B

A

M

M
  = A

B

n

n
B

A

M

M
  

1

4
 = A

B

n

n
A B

A B

m m 3

m m 2
  . 
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  
1

4
 = A

B

n

n
A

B

n 3
.

n 2
    

3

A

B

n

n

 
  

 = 
1

24
  A

B

n

n
 = 

3

1

2 3
 = 

1/ 39

6
 = 0.347 Ans. 

 
D-2. For 10 minute each, at 0ºC, from two identical holes nitrogen and an unknown gas are leaked into a 

common vessel of 4 litre capacity. The resulting pressure is 2.8 atm and the mixture contains 0.4 mole 
of nitrogen. What is the molar mass of unknown gas? (Use R = 0.082 L-atm/mol-K)  

 0ºC ij nks ,d leku fNnzksa ls ukbVªkstu o ,d vKkr xSl] 4 yhVj {kerk ds ,d gh ik=k esa izR;sd xSl 10 feuV 

ds fy, fu%lfjr gksrh gS] ifj.kkeh nkc 2.8 atm gS rFkk feJ.k es 0.4 eksy ukbVªkstu mifLFkr gSA vKkr xSl dk 

eksyj nzO;eku D;k gS ? (R = 0.082 L-atm/mol-K iz;ksx djsaA)      

Ans. 448 g mol–1 

Sol. 2N

x

n

n
 = 

2

x

N

m

M
 .........(i)   PT VT  = n T RT ........(ii)  

 Here   nT = 
2.8 4

0.0821 273




 = 0.5   and nx + 

2Nn  = 0.5   nx = 0.1  

 From (1)  
0.4

0.1
 = xM

28
   Mx = 448. 

Sol. 2N

x

n

n
 = 

2

x

N

m

M
 .........(i)   PT VT  = n T RT ........(ii)  

 ;gk¡  nT = 
2.8 4

0.0821 273




 = 0.5   rFkk nx + 

2Nn  = 0.5   nx = 0.1 

  (1)  ls   
0.4

0.1
 = xM

28
   Mx = 448. 

 
D-3. The pressure in a vessel that contained pure oxygen dropped from 2000 torr to 1500 torr in 40 min as 

the oxygen leaked through a small hole into a vacuum. When the same vessel was filled with another 
gas, the pressure dropped from 2000 torr to 1500 torr in 80 min. What is the molecular weight of the 
second gas ? 

 ,d ik=k esa Hkjh 'kq) vkDlhtu tc ,d fNnz }kjk fuokZr esa folfjr gksrh gS rc 40 feuV esa nkc  2000 Vksj ls 

1500 Vksj rd fxj tkrk gSA tc ;gh ik=k vU; xSl ls Hkjk tkrk gS rc 2000 Vksj ls 1500 Vksj rd nkc esa deh 

80 feuV es vkrh gS] rc nwljh xSl dk v.kqHkkj D;k gS \     

Ans. M = 128 g/mol 
Sol. Change in pressure = 2000-1500 = 500 torr; time-taken = 40 min 

 rate1 = 
500

40
torr/min; similarly rate2 = 

500

80
torr/min 

 1

2

rate

rate
 = 

M

32
 

Sol. nkc esa ifjorZu = 2000-1500 = 500 torr; time-taken  = 40 feuV o 80 feuV    

 nj1 = 
500

40
 Vksj/min; similarly nj2 = 

500

80
 Vksj/min ;   

 1

2

nj

nj
 = 

M

32
 

 
D-4. A gaseous mixture contains oxygen and another unknown gas in the molar ratio of 4 : 1 diffuses 

through a porous plug in 245 seconds. Under similar conditions same volume of oxygen takes 220 sec 
to diffuse. Find the molecular mass of the unknown gas.      

 ,d xSlh; feJ.k esa mifLFkr vkWDlhtu rFkk vKkr xSl dk eksyj vuqikr 4 : 1 gS tks fd ljU/kz dkdZ ls 245 

lSd.M esa folfjr gksrk gSA leku ifjfLFkfr;ksa esa leku vk;ru dh vkWDlhtu dks folfjr gksus esa 220 lSd.M le; 

yxrk gS] rks vKkr xSl dk vkf.od nzO;eku Kkr djksA  

Ans. 133 

Sol. 
2

mix

O

r

r
 = 

V

V
 × 

220

245
 = 2O

mix

M

M
  Mmix = 39.6 

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 
 

  
mix

1

M
 = gas

gas

X

M
 + 2

2

O

O

X

M
 . 

  
1

39.6
 = 

gas

1/ 5

M
 +  

4 / 5

32
. 

  Mgas = 133 
 

Section (E) : Kinetic theory of gases 

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

 Commit to memory : 

 PV = 
1

3
mN 2U  Kinetic equation of gases Urms = 

3RT

M
 M = molar mass  

 Uav = 
8RT

M
     UMPS = 

2RT

M
 T = Temperature 

 

;kn j[kus ;ksX; rF; % 

 PV = 
1

3
mN 2U   xSlksa dk xfrt lehdj.k  Urms = 

3RT

M
 M = eksyj Hkkj 

 Uav = 
8RT

M
     UMPS = 

2RT

M
 T = rki  

 
E-1. Suppose a gas sample in all have 6 × 1023 molecules. Each 1/3rd of the molecules have rms speed  

104 cm/sec, 2 × 104 cm/sec and 3 × 104 cm/sec. Calculate the rms speed of gas molecules in sample.  

 ekuk fd ,d xSl dk ,d izkn'kZ 6 × 1023 v.kq ;qDr gSA izR;sd 1/3 Hkkx v.kqvksa dh oxZ ek/;ewy xfr Øe'k% 104 

cm/sec, 2 × 104 cm/sec rFkk 3 × 104 cm/sec gSa] rc uewus esa xSl ds v.kq dh oxZ ek/;ewy xfr (rms) dh x.kuk 

dhft,A           

Ans. 2.16 × 104 cm/sec. 

Sol. urms = 
2

1 1n u

n




 = 

2 2 2

1 1 2 2 3 3

1 2 3

u n u n u n

n n n

    

 
 

  urms = 
23 4 2 23 4 2 23 4 2

23

2 10 (10 ) 2 10 (2 10 ) 2 10 (3 10 )
6

6 10

         


 = 2.16 × 104 cm/sec  

 

E-2. The root mean square speed of gas molecules at a temperature 27 K and pressure 1.5 bar is 1 × 104 
cm/sec. If both temperature and pressure are raised three times, calculate the new rms speed of gas 
molecules.           

 27 K rki vkSj 1.5 ckj nkc ij ,d xSlh; v.kq dh oxZ ek/; ewy xfr (rms) 1 × 104 cm/sec gSA ;fn rki vkSj 

nkc nksuksa dks 3 xquk c<+k fn;k tk;s rc xSlh; v.kq dh u;h oxZ ek/; ewy xfr (rms) dh x.kuk dhft,A   

Ans. 1.73 × 104 cm/sec 

Sol. PV = 
1

3
mnu2  

 u  PV  

 P, T are made 3 times; so u will becomes   3  × 104
 

gy- PV = 
1

3
mnu2  

 u  PV  

 nkc o rki frxqus dj fn, x, gS( blfy, u, 3  × 104 xquk gks tk,xkA  

 

E-3. At what temperature would the most probable speed of CO2 molecules be twice that at 127ºC. 

 fdl rki ij] CO2 v.kqvksa dk vf/kdre izkf;d osx 127ºC rki ij vf/kdre izkf;d osx dk nqxuk gks tk,xkA 

Ans. 1327ºC 
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Sol. MPSU T    MPS 2

MPS 1

(U )

(U )
 = 2

1

T

T
   

2

1
 = 2T

400
 

 T2 = 1600 K = 1327ºC. 
 

E-4. At what temperature will hydrogen molecules have the same root mean square speed as nitrogen 
molecules have at 35ºC ?        

 fdl rki ij] gkbMªkstu ds v.kqvksa dk oxZ ek/; ewy osx] 35ºC ij ukbVªkstu ds v.kqvksa ds oxZ ek/; ewy osx ds 

leku gksxk \ 

Ans. T = 22.0 K 

Sol. Urms = 
1

3RT

T
   

3R 308

28


 = 

3RT

2
  T = 22 K. 

 

Section (F) : Eudiometry 

[k.M (F) : xSl vk;rufefr 

Commit to memory : 
Some Common Facts :  
 If a hydrocarbon is burnt, gases liberated will be CO2 & H2O. [H2O is seperated out by cooling the 

mixture & CO2 by absorption by aqueous KOH] 
 If organic compound contains S or P, then these are converted into SO2 & P4O10 by burning the organic 

compound. 
 If nitrogen is present, then it is converted into N2.  
 [The only exception: if organic compound contains – NO2 group then NO2 is liberated] 
 If mixture contains N2 gas & this is exploded with O2 gas, do not assume any oxide formation unless 

specified. 
 Ozone is absorbed in turpentine oil and oxygen in alkaline pyragallol. 

 

;kn j[kus ;ksX; rF; % 

dqN lekU; rF; :

 ;fn ,d gkbMªksdkcZu dk ngu gksrk gS] rks CO2 o H2O curs gSA [H2O dks feJ.k dks B.Mk djds rFkk CO2 dks 

tyh; KOH }kjk vo'kksf"kr djds gVkrs gS] 

 ;fn dkcZfud ;kSfxd esa S ;k P gksrs gS] rks ngu ls ;s SO2 o P4O10 esa ifjofrZr gks tkrs gSA  

 ;fn ukbVªkstu mifLFkr gS rks N2 esa cnyrh gSA  

 [,d ek=k viokn: ;fn dkcZfud ;kSfxd esa – NO2 lewg mifLFkr gS rks NO2 mRlftZr gksrh gS] 

 ;fn feJ.k esa N2 xSl mifLFkr gS rFkk feJ.k dk O2 ds lkFk ngu djrs gS rks fdlh vkWDlkbM ds cuus dks u 

ekus tc rd fd ç'u esa u fn;k gksA  

 vkstksu rkjihu ds rsy esa rFkk vkWDlhtu {kkjh; ik;jsxsyksy esa vo'kksf"kr gksrh gSA 

 
F-1. 1 litre of a mixture of CO and CO2 is taken. This mixture is passed through a tube containing red hot 

charcoal. The volume now becomes 1.6 litres. The volumes are measured under the same conditions. 
Find the composition of the mixture by volume.      

 CO RkFkk CO2  ds ,d feJ.k dk 1 yhVj fy;k x;kA bl feJ.k dks yky r`Ir pkjdksy dh mifLFkfr esa ,d ufydk 

ls xqtkjk tkrk gS] vc vk;ru 1.6 yhVj gksrk gSA ;fn vk;ru leku ifjfLFkfr;ksa esa ekik tk,] rc vk;ru ls 

feJ.k dk laxBu Kkr djksA 

Ans. CO2 = 0.6 lt, CO = 0.4 lt 

Sol.  CO2 + C  2CO  
 At t = 0   x L        (1 – x) L  
 At = t     0       2x L  
 1 – x + 2x = 1.6  
 1 + x = 1.6  
 x = 0.6 L  
 1 – x = 0.4 L 
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F-2. 40 ml of ammonia gas, taken in an eudiometer tube, was subjected to sparks till the volume did not 
further change. The volume was found to increase by 40 ml. 40 ml of oxygen gas then mixed and the 
mixture was further exploded. The gases remained were 30 ml. Deduce the formula of ammonia. 
(Ammonia contain N and H only).      

 ,d xSl vuqekiu ufydk esa veksfu;k ds 40 ml fy;s x;s rFkk blesa fo|qr vkdZ rc rd yxk;k x;k tc rd fd 

vk;ru esa vkxs ifjorZu u gks] vUrr% ifj.kkeh vk;ru 40 ml vf/kd ik;k x;k fQj blesa 40 ml vkWDlhtu xSl 

feykdj feJ.k dks iqu% foLQksfVr fd;k x;k rc 'ks"k cph xSlksa dk vk;ru 30 ml ik;k x;k rc veksfu;k ds lw=k dk 

ifjdyu dhft,A (veksfu;k esa dsoy N rFkk H gSaA). 

Ans. NH3     
 

F-3. When 100 ml of a O2 – O3 mixture was passed through turpentine, there was reduction of volume by 20 
ml. If 100 ml of such a mixture is heated, what will be the increase in volume? [Hint: O3 is absorbed by 
turpentine] 

 tc O2 rFkk O3 ds 100mL feJ.k dks VjisUVkbu ls xqtkjk tkrk gS] rc vk;ru esa 20 ml dh deh gksrh gSA ;fn 

blh feJ.k ds 100 ml dks xeZ fd;k tk,] rc vk;ru esa fdruh o`f) gksxh ? (ladsr % VjisUVkbu }kjk O3 vo'kksf"kr 

dj yh tkrh gSa)          

Ans. 10 ml  
Sol. In the mix., volume of O3 = 20 ml, Volume of O2 = 80 ml 

 on heating 2O3  3O2  

 20 ml O3 will give 
3

2
 × 20 = 30 ml O2 

 total volume = 80 + 30 = 110 ml 
 Increase in volume = 110 – 100 = 10 ml.  

gy- feJ.k esa O3dk vk;ru  = 20 ml, O2 dk vk;ru  = 80 ml 

 xeZ djus ij 2O3  3O2  

 20 ml O3 nsxk = 
3

2
 × 20 = 30 ml O2 

 dqy vk;ru  = 80 + 30 = 110 ml 

 vk;ru esa o`f) = 110 – 100 = 10 ml.  
 

F-4.  60 ml of a mixture of nitrous oxide (N2O) and nitric oxide (NO) was exploded with excess of hydrogen. If 
38 ml of N2 was formed, calculate the volume of each gas in the mixture.   

 ukbVªl vkWDlkbM (N2O) rFkk ukbfVªd vkWDlkbM (NO) ds 60 ml feJ.k dks gkbMªkstu ds vkf/kD; eas foLQksfVr fd;k 

tkrk gSA ;fn 38 ml N2curh gSA rc] feJ.k esa izR;sd xSl dk vk;ru ifjdfyr dhft, \ 

Ans. NO = 44 ml ; N2O = 16 ml 
Sol. Let the volume of NO and N2O be a and b ml respectively 

 ekuk fd NO rFkk N2O ds vk;ru Øe'k% a rFkk b ml gSA 

 N2O   +  NO + H2  N2  
  b   a   
 a + b    = 60   ....... (i) 
 a/2 + b = 38  ....... (ii) 
 a = 44 ml.     
 b = 16 ml.  
 

F-5.  A mixture of formic acid and oxalic acid is heated with concentrated H2SO4. The gases produced are 
collected and on its treatment with KOH solution the volume of the gas decreased by one-sixth. 
Calculate the molar ratio of the two acids in the original mixture. [Hint : H2SO4 is a dehydrating agent. 
HCOOH produces H2O and CO; H2C2O4 produces H2O, CO2 and CO]   

 QkWfeZd vEy rFkk vkWDtsfyd vEy ds ,d feJ.k dks lkanz H2SO4 ds lkFk xeZ fd;k tkrk gaSA mRiUu xSl dks 

,df=kr fd;k tkrk gS rFkk KOH foy;u ds lkFk mipkfjr djkus ij xSl dk vk;ru 1/6th Hkkx ls de gks tkrk gSA 

okLrfod feJ.k es nksuks vEyks ds eksyj vuqikr dh x.kuk fdft;s\ [ladsr % H2SO4 ,d futZyhdkjd gS] HCOOH, 

H2O rFkk CO mRiUu djrk gS rFkk H2C2O4, H2O, CO2 rFkk CO mRiUu djrk gS] 

Ans. 4 : 1 

Sol. HCOOH    H2O  + CO 
 a mole  0 0 
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   a a 

 H2C2O4   H2O  + CO  +   CO2 
 b mole  0 0 0 
   b b b 
 H2O absorb by H2SO4 and CO2 absorbed by KOH  
 volume of CO2 / total volume = b/a + 2b = 1/6 
 a/b = 4/1  
 the molar ratio of HCOOH and H2C2O4 is 4 : 1. 

gy- HCOOH  H2O  + CO 

 a mole  0 0 
   a a 

 H2C2O4    H2O  + CO  +   CO2 
 b mole  0 0 0 
   b b b 

 H2O, H2SO4 }kjk rFkk CO2, KOH }kjk vo'kksf"kr gksrk gSA 

 CO2 dk vk;ru /dqy vk;ru = b/a + 2b = 1/6 

 a/b = 4/1  

 HCOOH rFkk H2C2O4 dk eksyj vuqikr 4 : 1 gSaA 
 

F-6. A sample of a gaseous hydrocarbon occupying 1.12 litres at NTP when completely burnt in air 
produced 2.2 g of CO2 and 1.8 g of H2O. Calculate the weight of the compound taken and the volume of 
O2 at NTP required for its burning. Find the molecular formula of the hydrocarbon. 

 NTP ij ,d xSlh; gkbMªksdkcZu dk uewuk 1.12 yhVj LFkku xzg.k djrk gS tc bls ok;q esa iw.kZr% tykrs gSa rks ;g 

CO2 ds 2.2 xzke vkSj H2O ds 1.8 xzke dk mRiknu djrk gSA fy;s x;s ;kSfxd ds Hkkj dh x.kuk djks vkSj NTP ij 

bls tykus ds fy;s vko';d O2 ds vk;ru dh x.kuk djksA gkbMªksdkcZu dk v.kqlw=k Kkr djksA  

Ans. 0.8 g, O2 = 2.24 Ltr, CH4. 

Sol. Balanced chemical equation:  CxHy + (x + y/4)O2  xCO2 + y/2 H2O 
 22.4 Lt of CxHy gives = 44a gram CO2  
 1.12 Lt of CxHy gives = 44a × 1.12 / 22.4 gram CO2  

 44 a × 1.12 / 22.4 = 2.2    a = 1 
 22.4 Lt of CxHy gives = 18 × b/2 gram H2O  
 1.8 Lt of CxHy gives = 18 × b/2 × 1.12 / 22.4 gram H2O  

 18 b/2 × 1.12 / 22.4 = 1.8  b = 4 

   Hydrocarbon is CH4  
  wt of 1.12 Lt CH4 at NTP = 16 × 1.12 / 22.4 = 0.8 gram  
  mole of O2 used in the 22.4 Lt. hydrocarbon combustion = a + b/4 = 2 mole 
  mole of O2 used in the 1.12 Lt. hydrocarbon combustion = 2 × 1.12 / 22.4 = 0.1 
  volume of O2 used in the 1.12 Lt. hydrocarbon combustion = 0.1 × 22.4 = 2.24 Lt. 

gy- larqfyr jklk;fud vfHkfØ;k :  CxHy + (x + y/4)O2  xCO2 + y/2 H2O 

 22.4 yhVj CxHy nsrk gS = 44a xzke CO2  

 1.12 yhVj CxHy nsrk gS = 44a × 1.12 / 22.4 xzke CO2  

 44 a × 1.12 / 22.4 = 2.2    a = 1 

 22.4 yhVj CxHy nsrk gS = 18 × b/2 xzke H2O  

 1.8 yhVj CxHy nsrk gS = 18 × b/2 × 1.12 / 22.4 xzke H2O  

 18 b/2 × 1.12 / 22.4 = 1.8  b = 4 

   vr% gkbMªksdkcZu CH4 gSA  

  Wt. of 1.12 Lt CH4 at NTP = 16 × 1.12 / 22.4 = 0.8 xzke 

  22.4 yhVj gkbMªksdkcZu ds ngu esa ç;qDr O2 ds eksy = a + b/4 = 2 eksy 

  1.12 yhVj gkbMªksdkcZu ds ngu esa ç;qDr O2 ds eksy = 2 × 1.12 / 22.4 = 0.1 

  1.12 yhVj gkbMªksdkcZu ds ngu esa ç;qDr O2 dk vk;ru = 0.1 × 22.4 = 2.24 Lt. 
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PART - II : ONLY ONE OPTION CORRECT TYPE 

Hkkx - II : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

Section (A) : Ideal gas equation & gas laws   

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

Commit to memory : 
 Boyle’s law : P1V1 = P2V2    P1 & P2 are pressure of gas 

 Charles law :  1 2

1 2

V V

T T
    V1 & V2 are Volume of gas 

 Gay-lussac’s law : 1 2

1 2

P P

T T
   T1 & T2 are Temperature of gas 

 Ideal Gas Equation : PV = nRT  n = number of moles of gas 

 

;kn j[kus ;ksX; rF; % 

 ckW;y fu;e : P1V1 = P2V2    P1 o P2  xSl dk nkc gaS 

 pkYlZ fu;e :  1 2

1 2

V V

T T
    V1 o V2  xSl dk vk;ru gaS 

 xS&ywlkd fu;e :  1 2

1 2

P P

T T
    T1 o T2  xSl dk rki gaS  

 vkn'kZ xSl lehdj.k : PV = nRT  n = xSl ds eksyks dh la[;k 
 
A-1. Which of the following curve does not represent Boyle’s law?  

 fuEu esa ls dkSu lk oØ okW;y ds fu;e dks n'kkZrk gSA 

 (A) (B)  (C*)  (D)  

Sol. At constant temperature p  1/v. 

Sol. fu;r rki ij] p  1/v. 

 
A-2. The density of liquid gallium at 30ºC is 6.095 g/mL. Because of its wide liquid range (30 to 2400ºC), 

gallium could be used as a barometer fluid at high temperature. What height (in cm) of gallium will be 
supported on a day when the mercury barometer reads 740 torr? (The density of mercury is 13.6 g/mL). 

 30ºC ij nzo xSyh;e dk ?kuRo 6.095 g/mL gS D;ksafd bldh foLr`r nzo lhek (30 ls 2400ºC) gS, xSyh;e dk 

mi;ksx mPp rki ij czkseksehVj esa fd;k tk lork  gSA xSyh;e LrEHk dh yEckbZ D;k gksxh (cm esa) tc ikjk ;qDr 

csjksehVj ds LrEHk dh  yEckbZ 740 cm gS ? (ikjk dk ?kuRo = 13.6 g/mL)   

 (A) 322   (B) 285   (C*) 165   (D) 210 

Sol. For barometer ¼csjksehVj ds fy,½ 

 11 = 22 

 2 = 
13.6 740

6.095


 = 1651 mm  165 cm 
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A-3. Pressure of the gas in column (1) is :    

(1)

20 cm,  = 6.8 g/ml of liquid x60°

Hg P  = 75 of Hgatm

20 cm Hg

 
 (A*) 60 cm of Hg (B) 55 cm of Hg  (C) 50 cm of Hg  (D) 45 cm of Hg 

 dkWye (1) esa xSl dk nkc fuEu gSa %        

(1)

20 cm,  = 6.8 g/ml nzo x dk 60°

Hg P  = 75  Hgatm dk

20 cm Hg

 
 (A*) Hg dk 60 cm (B) Hg dk 55 cm (C) Hg dk 50 cm (D)  Hg dk 45 cm 

Sol. Pgas = 75 – 
101

2
 – 

20 6.8

13.6


 × 

1

2
 = 60 cm of Hg 

 
A-4. A manometer attached to a flask contains with ammonia gas have no difference in mercury level initially 

as shown in diagram. After sparking into the flask, ammonia is partially dissociated as 2NH3(g)  
N2(g) + 3H2(g) now it have difference of 6 cm in mercury level in two columns, what is partial pressure 
of H2(g) at equilibrium?     

 
 (A*) 9 cm Hg  (B) 18 cm Hg  (C) 27 cm Hg  (D) None of these  

 fp=k esa n'kkZ;s vuqlkj veksfu;k xSl ;qDr ¶ykLd ls tqMs gq, esuksehVj esa izkjEHk esa edZjh Lrj esa dksbZ vUrj ugh gS 

¶ykLd esaa fpaxkjh ds i'pkr veksfu;k fuEu izdkj ls vkaf'kd :i ls fo;ksftr gksrh gS] 2NH3(g)  N2(g) + 

3H2(g)  vc nksuks LrEHkksa esa ikjs ds Lrj dk vUrj 6 cm  gSA lkE; voLFkk ij H2(g) dk vkaf'kd nkc D;k gksxk ? 

 
 (A*) 9 cm Hg  (B) 18 cm Hg  (C) 27 cm Hg  (D) buesa ls dksbZ ugha 

Sol.    2NH3(g)  N2(g) + 3H2(g) 
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 Before sparking      76              0            0 
 After sparking at eqm 76 – 2x              x            3x 

 Increase in pressure 2x = 18; x = 9 cm Hg 
 Partial pressure of H2 = 3 × 3 = 9 cm Hg 

Sol.    2NH3(g)  N2(g) + 3H2(g) 

 fpaxkjh ls igys      76              0            0 

 lkE; ij fpaxkjh ds i'pkr~ 76 – 2x              x            3x 

 nkc esa o`f)  2x = 18; x = 9 cm Hg 

   H2 dk vkaf'kd nkc = 3 × 3 = 9 cm Hg 

 
A-5. A gas is heated from 0°C to 100°C at 1.0 atm pressure. If the initial volume of the gas is 10.0 L, its final 

volume would be :        

 1.0 atm nkc ij 0°C ls 100°C rd ,d xSl dks xeZ fd;k tkrk gSA ;fn xSl dk izkjfEHkd vk;ru 10.0 L, gks rks 

bldk vfUre vk;ru fuEu gksxk % 

 (A) 7.32 L  (B) 10.00 L  (C*) 13.66 L  (D) 20.00 L 

Sol. 
2

10

V
 = 

273

373
 

 
A-6. If the pressure of a gas contained in a closed vessel is increased by 0.4% when heated by 1ºC its initial 

temperature must be :          

 tc ,d cUn ik=k esa mifLFkr xSl dks 1ºC ls xeZ fd;k tkrk gS rks xSl dk nkc 0.4% ls c<+ tkrk gS rks bldk 

izkjafHkd rkieku fuEu gksuk pkfg,A 

 (A*) 250 K  (B) 250ºC  (C) 25ºC  (D) 25 K 

Sol. 
100

100.4
 = 

T

T 1
 

 

A-7. A thin balloon filled with air at 47ºC has a volume of 3 litre. If on placing it in a cooled room its volume 
becomes 2.7 litre, the temperature of room is :       

 47ºC ij ok;q ls Hkjs ,d irys xqCckjs dk vk;ru 3 yhVj gSaA ;fn bls ,d BaMs dejs esa j[kk tkrk gSa bldk vk;ru 

2.7 yhVj gks tkrk gS] dejs dk rki fuEu gS % 

 (A) 42ºC  (B) 100ºC  (C*) 15ºC  (D) 200ºC 

Sol. 1

2

V

V
 = 1

2

T

T
 

 
A-8. A balloon weighing 50 kg is filled with 685 kg of helium at 1 atm pressure and 25°C. What will be its pay 

load if it displaced 5108 kg of air ?        
 (A*) 4373 kg  (B) 4423 kg  (C) 5793 kg  (D) none of these  

 50 kg  Hkkj dk xqCckjs esa 1 atm nkc ,oa 25°C rki ij 685 kg ghfy;e xSl Hkjh gqbZ gSA ;fn xqCckjk 5108 kg ok;q 

dks foLFkkfir djrk gS rc isyksM D;k gksxk ?        

 (A*) 4373 kg  (B) 4423 kg  (C) 5793 kg  (D) buesa ls dksbZ ugha 

Sol. Mass of the filled balloon = 50 + 685 = 735 kg  
 Pay load = Mass of displaced air – Mass of balloon = 5108 – 735 = 4373 kg  

 Hkjs gq, xqCckjs dk nzO;eku  = 50 + 685 = 735 kg  

 isyksM = foLFkkfir ok;q dk nzO;eku – xqCckjs dk nzO;eku = 5108 – 735 = 4373 kg  

 
A-9. If a mixture containing 3 moles of hydrogen and 1 mole of nitrogen is converted completely into 

ammonia, the ratio of initial and final volume under the same temperature and pressure would be : 

 ;fn ,d feJ.k esa gkbMªkstu ds 3 eksy rFkk ukbVªkstu ds 1 eksy dks iw.kZ :i  ls veksfu;k esa cny fn;k tkrk gS] 

rks leku rki rFkk nkc ij izkjafHkd rFkk vfUre vk;ru dk vuqikr fuEu gksxk % 

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

Sol. Initial  N2    +   3H2  2NH3  
  1 3 
 final – –        2 

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 - 17 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

 ratio = 
4

2
 = 

2

1
. 

gy % izkjfEHkd N2    +   3H2  2NH3  

  1 3 

 vfUre – –        2 

 vuqikr = 
4

2
 = 

2

1
. 

 

A-10. SO2 at STP contained in a flask was replaced by O2 under identical conditions of pressure, temperature 
and volume. Then the weight of O2 will be _______ of SO2.     

 (A*) half  (B) one fourth  (C) twice  (D) four times.  

 nkc] rki rFkk vk;ru dh leku ifjfLFkfr;ksa ij STP ij ¶ykLd esa j[ks SO2 dks O2 }kjk foLFkkfir fd;k tkrk gSA 

vkWDlhtu dk Hkkj] SO2 dk _______ gSA 

 (A*) vk/kk  (B) ,d pkSFkkbZ   (C) nqxquk  (D) pkj xquk  

Sol. n1 = n2   
 

A-11. Under what conditions will a pure sample of an ideal gas not only exhibit a pressure of 1 atm but also a 

concentration of 1 mol litre 1. [R = 0.082 litre atm mol1 K1]  
 (A) at S.T.P.     (B) when V = 22.42 L 
 (C*) when T = 12 K    (D) impossible under any condition   

 fdu ifjfLFkfr;ksa ij ,d vkn'kZ xSl dk 'kq) uewuk u dsoy 1 atm dk nkc iznf'kZr djrk gS cfYd 1 mol litre 1 dh 

lkUnzrk Hkh iznf'kZr djrk gSA [ R = 0.082 litre atm mol1 K1 ] 

 (A) S.T.P. ij   (B) tc V = 22.42 L (C*) tc T = 12 K (D) fdlh Hkh ifjfLFkrh ij vlaHko  

Sol. P = CRT ; T = 
P

RC
 = 

1 12

1 1




 = 12 K. 

 

A-12. An amount of 1.00 g of a gaseous compound of boron and hydrogen occupies 0.820 liter at 1.00 atm 
and at 3ºC. The compound is (R = 0.0820 liter atm mole–1 K–1; at. wt: H = 1.0, B = 10.8) 

 1 atm rFkk 3ºC ij cksjksu rFkk gkbMªkstu ds xSlh; ;kSfxd ds 1.00 xzke dh ek=kk 0.820 yhVj vk;ru dks ?ksjrh 

gSaA ;kSfxd fuEu gSa& (R = 0.0820 liter atm mole–1 K–1; ijek.kq Hkkj H = 1.0, B = 10.8)   

 (A) BH3   (B) B4H10  (C*) B2H6  (D) B3H12 
Sol. PV = nRT  

 PV = 
1

M
RT   

 

A-13. A 0.5 dm3 flask contains gas A and 1 dm3 flask contains gas B at the same temperature. If density of A 
= 3 g/dm3 and that of B = 1.5 g/dm3 and the molar mass of A = 1/2 of B, the ratio of pressure exerted by 
gases is :  

 leku rki ij 0.5 dm3 ¶ykLd tks] xSl A ;qDr gS rFkk 1 dm3 ¶ykLd] xSl B ;qDr gSA ;fn A  dk ?kuRo 3 g/dm3 

rFkk B dk ?kuRo 1.5 g/dm3 gS rFkk A dk eksyj nzO;eku] B dk 1/2 gksrk gSA xSlksa ds }kjk yxk;s x;s nkc dk 

vuqikr fuEu gS% 

 (A) A

B

P

P
 = 2  (B) A

B

P

P
 = 1  (C*) A

B

P

P
 = 4  (D) A

B

P

P
 = 3 

Sol. PA = 
A

3RT

M
 ; PB = 

B

1.5 RT

M
 

 A

B

P

P
 = B

A

2M

M
 = A

A

2 2M

M


 = 4. 

 

A-14. A and B are two identical vessels. A contains 15 g ethane at 1atm and 298 K. The vessel B contains 75 
g of a gas X2 at same temperature and pressure. The vapour density of X2 is :   

 A rFkk B  nks ekud ik=k gSaA 1 atm rFkk 298 K ij A, 15 xzke ,sFksu ls ;qDr gSA leku rki rFkk nkc ij ik=k B 

xSl X2 ds 75 xzke ls ;qDr gSaA X2 dk ok"i ?kuRo fuEu gSa % 

 (A*) 75   (B) 150   (C) 37.5  (D) 45 

Sol. 
15

30
 = 

B

75

M
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 MB = 150. (V.D.)B = 
150

2
 = 75. 

 

A-15.  The density of neon will be highest at :      

 fu;kWu dk ?kuRo fuEu ij mPpre gksxk % 

 (A) STP   (B*) 0°C, 2 atm   (C) 273°C. 1 atm  (D) 273°C. 2 atm 

Sol.  
P

T
. 

 
A-16. A small bubble rises from the bottom of a lake, where the temperature and pressure are 8°C and 6.0 

atm,to  the water’s surface,where the temperature is 25°C and pressure is 1.0 atm. Calculate the final 
volume of the bubble if its initial volume was 2 mL.  

 rkykc ds ry ls tgk¡ dk rki ,oa nkc 8°C o 6.0 atm gS ls ,d NksVk cqycqyk mRiUu gksdj] rkykc ds i`"B dh 

vksj  mBrk gS tgk¡ rki ,oa nkc 25°C o 1.0 atm gSA  ;fn cqycqys dk izkjEfHkd vk;ru 2 mL gS rks mldk vfUre 

vk;ru Kkr dhft,A 

 (A) 14 mL  (B*) 12.72 mL   (C) 11.31 mL  (D) 15 mL  
Sol. The moles of the gas in the bubble remains constant, so that n1 = n2. To calculate the final volume, V2, 

 
6 2

281


 = 21 V

298


  V2 = 12.72 mL.  

 cqycqys esa xSl ds eksyksa dh la[;k leku jgrh gSA blfy, n1 = n2  vfUre vk;ru V2 Kkr djus ds fy, 

 
6 2

281


 = 21 V

298


  V2 = 12.72 mL.  

 

Section (B) : Daltons law of partial pressures 

[k.M (B) : MkYVu dk vkaf'kd nkc dk fu;e 

 Commit to memory : 

 Daltons law : PTotal = P1 + P2 + P3  = 1 2 3(n n n )RT

v

 
 

 P1 = 1n RT

v
;  P2 = 2n RT

v
; P2 = 3n RT

v
  P1, P2 & P3 are partial pressure of gases 

 PTotal = Total pressure of Gaseous mixture 

 

;kn j[kus ;ksX; rF; % 

 MkWYVu dk fu;e : Pdqy = P1 + P2 + P3 = 1 2 3(n n n )RT

v

 
 

 P1 = 1n RT

v
;  P2 = 2n RT

v
; P2 = 3n RT

v
  P1, P2 o P3  xSlksa ds vkaf'kd nkc gaS 

 Pdqy = xSlh; feJ.k dk dqy nkc  

 
B-1. Equal weights of ethane & hydrogen are mixed in an empty container at 25ºC, the fraction of the total 

pressure exerted by hydrogen is:    

 25ºC ij ,d [kkyh ik=k esa ,sFksu rFkk gkbMªkstu ds leku Hkkj dks fefJr fd;k tkrk gS] gkbMªkstu }kjk yxk;s x;s 

dqy nkc dk fHkUu ¼va'k½ fuEu gS % 

 (A) 1: 2    (B) 1: 1    (C) 1: 16   (D*) 15: 16 

Sol. 2

2 6

H

C H

p

p
 = 2

2 6

H

C H

n

n
 = 

30

2
 = 

15

1
. 

 

B-2. A mixture of hydrogen and oxygen at one bar pressure contains 20% by weight of hydrogen. Partial 
pressure of hydrogen will be  

 1 ckj (bar) nkc ij gkbMªkstu vkSj vkWDlhtu dk feJ.k gkbMªkstu ds Hkkj dk 20% ;qDr gS rc gkbMªkstu dk 

vkaf'kd nkc D;k gksxk % 

 (A) 0.2 bar  (B) 0.4 bar  (C) 0.6 bar  (D*) 0.8 bar 
Sol. (D) Weight of H2 = 20 g in 100 g mixture; Weight of O2 = 80 g 
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   Moles of H2 = 
20

2
 = 10 ;   Moles of O2 = 

80

32
 = 

5

2
 

   Total moles = 10 + 
5

2
 = 

25

2
 

  
2

'

HP  = PT × mole fraction of H2 = 1 × 
10

25 / 2
  = 0.8 bar 

Sol. (D) H2 dk Hkkj = 20 xzke (100 xzke feJ.k esa½   O2 dk Hkkj = 80 g 

   H2 dk eksy = 
20

2
 = 10 ;   O2  ds eksy = 

80

32
 = 

5

2
 

   dqy eksy  = 10 + 
5

2
 = 

25

2
 

  
2

'

HP  = PT × H2 dk eksy fHkUu = 1 × 
10

25 / 2
 = 0.8 bar 

 

B-3. A compound exists in the gaseous phase both as monomer (A) and dimer (A2). The atomic mass of A is 
48 and molecular mass of A2 is 96. In an experiment 96 g of the compound was confined in a vessel of 
volume 33.6 litre and heated to 273ºC. The pressure developed if the compound exists as dimer to the 
extent of 50% by weight under these conditions will be : 

 xSlh; voLFkk esa ,d ;kSfxd ,dyd (A) rFkk f}yd (A2) nksuksa :i esa gksrk gSA A dk ijek.oh; nzO;eku 48 gS rFkk 

A2 dk vkf.od nzO;eku 96 gSA ,d iz;ksx esa ;kSfxd ds 96 xzke dks 33.6 yhVj vk;ru ds ,d ik=k esa j[kk tkrk gS 

rFkk 273ºC rd xeZ fd;k tkrk gSA ;fn bu ifjfLFkfr;ksa ij fdlh ;kSfxd ds fy, Hkkj dk 50 % f}yd ds :i esa 

vfLrRo j[krk gS rc fodflr u;k nkc gksxk % 

 (A) 1 atm  (B*) 2 atm   (C) 1.5 atm  (D) 4 atm 
Sol. Since A and A2 are two states in gaseous phase having their wt ratio 50% i.e. 1 : 1 

 moles of A = 
96

2
 × 

1

48
 = 1 ; Moles of A2 = 

96

2
 × 

1

96
 = 

1

2
 

 Total mole = 3/2  
 P = nRT/V. 

gy- pwafd A rFkk A2 xSlh; voLFkk esa nks voLFkk,sa gSa] ftudk Hkkj vuqikr  50% vFkkZr~ 1 : 1 gSA 

 A ds eksy = 
96

2
 × 

1

48
 = 1  ; A2 ds eksy = 

96

2
 × 

1

96
 = 

1

2
  

 dqy eksy = 3/2  

 P = nRT/V. 
 
B-4. The total pressure of a mixture of oxygen and hydrogen is 1.0 atm. The mixture is ignited and the water 

is removed. The remaining gas is pure hydrogen and exerts a pressure of 0.40 atm when measured at 
the same values of T and V as the original mixture. What was the composition of the original mixture in 
mole percent ?      

 vkWDlhtu ,oa gkbMªkstu ds feJ.k dk dqy  nkc 1.0 atm gSA feJ.k dks izTTofyr djus ds i'pkr~ mleas ls ty 

vyx dj fy;k tkrk gS vc ek=k 'kq} gkbMªkstu xSl 'ks"k jg tkrh gS tks fd leku T o V ij  0.40 atm dk nkc 

vkjksfir djrh gSA okLrfod feJ.k dk la?kVu ¼eksy izfr'kr esa½ D;k Fkk\ 

 (A*) 
2Ox  = 0.2; 

2Hx  = 0.8   (B) 
2Ox  = 0.4; 

2Hx  = 0.6 

 (C) 
2Ox  = 0.6; 

2Hx  = 0.4    (D) 
2Ox  = 0.8; 

2Hx  = 0.2  

Sol. Let, Pressure of H2 = 
2HP  

 Pressure of O2 = 
2OP  

 given     
2HP  + 

2OP    = 1 atm  ......(1) 

   H2       +      
1

2
O2       H2O 

 initially   
2HP       

2OP     0 

 final  
2HP  – 2

2OP   0    – 

 Now  
2HP  – 2

2OP  = 0.4 atm ......(2)    
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 From eq.(1) & (2)      

  
2HP  = 0.8 atm   &   

2OP  = 0.2 atm 

gy. ekuk fd H2  dk nkc = 
2HP  

  O2  dk nkc = 
2OP  

 fn;k gS    
2HP  + 

2OP    = 1 atm  ......(1) 

   H2       +      
1

2
O2       H2O 

 izkjEHk esa   
2HP       

2OP     0 

 vUr esa  
2HP  – 2

2OP   0    – 

 vc  
2HP  – 2

2OP  = 0.4 atm ......(2)    

 eq.(1) o (2) ls      

  
2HP  = 0.8 atm   &   

2OP  = 0.2 atm 

 

Section (C) : Mixing of Gases 

[k.M (C) : xSlksa dk feJ.k 

Commit to memory : 
 On mixing of gases nfinal = n1 + n2 + n3 + ............ 

 

;kn j[kus ;ksX; rF; % 

 xSlksa dks feykus ij nfinal = n1 + n2 + n3 + ............ 

 
C-1. Two glass bulbs A and B are connected by a very small tube having a stop cock. Bulb A has a volume 

of 100 cm3 and contained the gas, while bulb B was empty. On opening the stop cock, the pressure fell 
down to 40 %. The volume of the bulb B must be : 

 nks dk¡p ds cYcks A rFkk B dks ,d iryh uyh] ftlesa LVkWi dWkdZ gS] }kjk tksMk x;k gSA cYc 'A' dk vk;ru 100 

cm3 rFkk blesa xSl Hkjh gqbZ gS] tcfd cYc 'B' fjDr gSA LVkWi dkWdZ dks [kksyus ij nkc fxjdj 40 % gks tkrk gSA 

cYc 'B' dk vk;ru gksuk pkfg,A 

 (A) 75 cm3  (B) 125 cm3  (C*) 150 cm3  (D) 250 cm3 

Sol.  PiVi = PfVf 

  P × 100 = 0.4 P (100 + V) 

  V = 150 ml 
 

C-2. Two glass bulbs A (of 100 mL capacity), and B (of 150 mL capacity) containing same gas are 
connected by a small tube of negligible volume. At particular temperature the pressure in A was found 
to be 20 times more than that in bulb B. The stopcock is opened without changing the temperature. The 
pressure in A will :          

 (A) drop by 75% (B*) drop 57%  (C) drop by 25% (D) will remain same 

 nks dk¡p ds cYc ('A', 100 mL {kerk) rFkk ('B', 150 mL {kerk) dks ux.; vk;ru okyh ,d iryh uyh }kjk tksM+k 

tkrk gSA nksuks esa leku xSl mifLFkr gksus ij fdlh fn;s x;s rki ij 'A' dk nkc 'B' ds nkc ls 20 xquk vfèkd gSA 

fu;r rki ij nksuks ufy;ks ds eè; LVkWi dkWdZ [kksyk tkrk gS] rc 'A' esa nkc dk eku gksxk %  

 (A) 75% dh deh  (B*) 57% dh deh (C) 25% dh deh  (D) leku jgsxkA 

 

C-3. A 100 ml vessel containing O2(g)  at 1.0 atm and 400 K is connected to a 300 ml vessel containing 
NO(g)  at 1.5 atm and 400 K by means of a narrow tube of negligible volume where gases react to form 
NO2 . Final pressure of mixture will be – 

 100 ml  okys ,d ik=k dks ftlesa 1.0 atm rFkk 400 K  ij O2(g) gS dks ux.; vk;ru okyh ,d ufydk }kjk 300 

ml okys ,d ik=k ftlesa 1.5 atm rFkk 400 K  ij  NO(g) gS] ds lkFk tksMus ij xSlksa dh vfHkfØ;k ls  NO2(g)  

curh gSA feJ.k dk ifj.kkeh nkc gksxk % 

 (A*) 1.125 atm  (B) 0.125 atm   (C) 1 atm  (D) 1.5 atm 
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Sol. In combined system volume of all gases is 400 ml 
  Before any reaction occurs 

 partial pressure of O2 = 
1

4
 = 0.25 atm 

 partial pressure of  NO = 1.5 × 
3

4
 = 1.125 atm 

  2NO(g)   +  O2(g)    2NO2 (g)   

initial p 1.125       0.25       – 
final p 0.625         –       0.5   

 PT = 0.625 +0.5 = 1.125 atm 

gy iw.kZ ladk; esa xSlksa dk vk;ru 400 ml 

 vfHkfØ;k ds iwoZ  

 vkaf'kd nkc O2 = 
1

4
 = 0.25 atm 

 vkaf'kd nkc  NO = 1.5 × 
3

4
 = 1.125 atm 

   2NO(g)     +  O2(g)    2NO2 (g)   

izkjEHk esa p 1.125       0.25       – 

vUr esa p  0.625         –       0.5   

 PT = 0.625 +0.5 = 1.125 atm 

 

Section (D) : Graham's  law of diffusion 

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

Commit to memory : 

 1

2

r

r
 = 2

1

d

d
 = 2

1

M

M
 = 2

1

V.D

V.D
  V.D is vapour density   Rate  

P

TM
A 

 r = volume flow rate = outdV

dt
      P – Pressure, 

 r = moles flow rate = outdn

dt
       A – area of hole, 

 r = distance travelled by gaseous molecules per unit time = 
dx

dt
  T – Temp. , M – mol. wt. 

 r = pressure change rate = 
dp

dt
 

 

;kn j[kus ;ksX; rF; % 

 1

2

r

r
 = 2

1

d

d
 = 2

1

M

M
 = 2

1

V.D

V.D
 V.D ok"i ?kuRo gS    nj  

P

TM
A 

 r = vk;ru izokg nj = outdV

dt
      P – nkc, 

 r = eksy izokg nj = outdn

dt
        A – fNnz dk {ks=kQy, 

 r = izfr bdkbZ le; esa xSlh; v.kqvksa }kjk r; dh x;h nwjh = 
dx

dt
  T – rki , M – v.kqHkkj 

 r = nkc ifjorZu nj = 
dp

dt
 

 

 
D-1. The rates of diffusion of SO3, CO2, PCl3 and SO2 are in the following order :   

 SO3, CO2, PCl3 rFkk SO2 ds folj.k dh nj fuEu gS % 

 (A) PCl3 > SO3 > SO2 > CO2   (B) CO2 > SO2 > PCl3 > SO3 
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 (C) SO2 > SO3 > PCl3 > CO2   (D*) CO2 > SO2 > SO3 > PCl3  

Sol. r  
1

M
  

 

D-2. 20  of SO2 diffuses through a porous partition in 60 seconds. Volume of O2 diffuse under similar 
conditions in 30 seconds will be :     

 (A) 12.14    (B*) 14.14    (C) 18.14    (D) 28.14  
 SO2 ds 20 yhVj dks 60 lSd.M esa ,d ljU/kz foHkktu esa ls folfjr fd;k tkrk gS] 30 lSd.M esa leku ifjfLFkfr;ksa 

esa folfjr fd, x;s O2 dk vk;ru fuEu gksxk % 

 (A) 12.14 yhVj  (B*) 14.14 yhVj (C) 18.14 yhVj  (D) 28.14 yhVj

Sol. 
20

60
 × 

30

V
 = 

32

64
. 

 

D-3. See the figure-1 :    

 The valves of X and Y are opened simultaneously. The white fumes of NH4Cl will first form at:  
 (A) A   (B) B   (C*) C   (D) A, B and C simultaneously  

 vkd`fr-1 dks nsf[k, %  

 X rFkk Y dk okYo ,d lkFk [kksyk tkrk gSaA NH4Cl ds 'osr /kwez loZizFke fuEu esa ls fdl fcUnq ij cusaxs % 

 (A) A   (B) B   (C*) C   (D) A, B rFkk C ij ,d lkFk 

Sol. r  
1

M
  So, NH3 diffuses with faster rate.  

gy % r  
1

M
  vr%] NH3 dk folj.k rhoz xfr ls gksrk gSA  

 

D-4.  X ml of H2 gas effuses through a hole in a container in 5 sec. The time taken for the effusion of the 
same volume of the gas specified below under identical conditions is : 

 ,d ik=k esa ,d fNnz esa ls H2  xSl ds X ml dks 5 sec esa fulfjr fd;k tkrk gSA vkn'kZ ifjfLFkfr;ksa ds vUrxZr 

fu/kkZfjr xSl ds leku vk;ru ds fulj.k ds fy, fy;k x;k le; fuEu gS % 

 (A) 10 sec. He   (B*) 20 sec. O2   (C) 25 sec. CO2  (D) 55 sec. CO2  

Sol. 1

2

r

r
 = 2t

5
 = 2M

2
 

 

D-5. Three identical footballs are respectively filled with nitrogen, hydrogen and helium at same pressure. If 
the leaking of the gas occurs with time from the filling hole, then the ratio of the rate of leaking of gases  

2 2N H He( r : r : r )  from three footballs under identical conditions (in equal time interval) is :   

 rhu leku QqVckyksa esa Øe'k% ukbVªkstu] gkbMªkstu rFkk ghfy;e dks leku nkc ds lkFk Hkjk tkrk gSA ;fn xSlksa dk 

fjlko ,d lkFk leku ifjLFkfr;ksa esa gksrk gS] rks rhuksa QqVckyksa ¼leku le; vUrjky esa½ ls xSlks a 
2 2N H He( r : r : r )  

ds fjlko dh nj dk vuqikr fuEu gSa % 

 (A*)  1: 14 : 7  (B)  14 : 7 :1  (C)  7 :1 : 14   (D)  1: 7 : 14  

Sol. r  
1

M
. 

 

Section (E) : Kinetic theory of gases 

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

 Commit to memory : 

 PV = 
1

3
mN 2U  Kinetic equation of gases Urms = 

3RT

M
 M = molar mass  
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 Uav = 
8RT

M
     UMPS = 

2RT

M
 T = Temperature 

 

  ;kn j[kus ;ksX; rF; % 

 PV = 
1

3
mN 2U   xSlksa dk xfrt lehdj.k  Urms = 

3RT

M
 M = eksyj Hkkj 

 Uav = 
8RT

M
     UMPS = 

2RT

M
 T = rki  

 
E-1. Temperature at which r.m.s. speed of O2 is equal to that of neon at 300 K is :  

 og rkieku] ftl ij O2 dk r.m.s. osx] 300 K  ij fu;kWu ds r.m.s. osx ds cjkcj gksxk % 

 (A)  280  K  (B*)  480  K  (C)  680  K  (D)  180  K 

Sol. 1

2

u

u
 = 1 2

2 1

T M

T M


 

 

E-2.      The R.M.S. speed of the molecules of a gas of density 4 kg m–3 and pressure 1.2  105 N m–2 is :  

 ,d xSl dk ?kuRo 4 kg m–3 rFkk nkc 1.2  105 N m–2  gS rks xSl ds v.kqvksa dk R.M.S. osx D;k gSA  

 (A) 120 m s–1  (B*) 300 m s–1   (C) 600 m s–1   (D) 900 m s–1 

Sol. V = 
3P

d
 

 

E-3. The mass of molecule A is twice that of molecule B. The root mean square velocity of molecule A is 
twice that of molecule B. If two containers of equal volume have same number of molecules, the ratio of 
pressure PA/PB will be :  

 v.kq A dk nzO;eku] v.kq B ds nzO;eku dk nqxquk gSA v.kq A dk oxZ ek/;ewy osx] v.kq B dh vis{kk nqxquk gSA ;fn 

leku vk;ru ds nks ik=kksa esa v.kqvksa dh la[;k leku gks rks nkc PA/PB dk vuqikr fuEu gksxk % 

 (A*) 8 : 1  (B) 1 : 8   (C) 4 : 1   (D) 1 : 4 
Sol. mA = 2 mB 

 uA = 2 uB 

 nA = nB 

 vA = vB 

 
A A

B B

P V

P V
 = 

2

A A A

2

B B B

1
m n u

3
1

m n u
3

 

 

E-4. The kinetic energy of N molecules of O2 is x joule at 123ºC. Another sample of O2 at 27ºC has a 
kinetic energy of 2 x. The latter sample contains _______ molecules of O2.  

 123ºC ij O2 ds N v.kqvksa dh xfrt ÅtkZ x  twy gSA 27ºC ij O2 ds vU; uewus ds fy, xfrt ÅtkZ 2 x gSA ckn 

okys izkn'kZ esa mifLFkr O2 ds uewus esa v.kqvksa dh la[;k _______ gSA 

 (A*)  N   (B) N/2   (C) 2 N   (D) 3 N 

Sol. 
2OK.E.  = 

3 N
R 150

2 32
3 N'

R 300
2 32

  

  

 = 
x

2x
   

2OK.E.  = 
N 1

N' 2




 = 

1

2
 

 N N'  Therefore, (A) option is correct. 

 

E-5. The average kinetic energy (in joules of) molecules in 8.0 g of methane at 27º C is : 

 27ºC ij esFksu ds 8.0 xzke esa v.kqvksa dh ¼twy esa½ vkSlr xfrt ÅtkZ fuEu gksxh %   

 (A) 6.21 × 10–20 J/molecule   (B*) 6.21 × 10–21 J/molecule 
 (C) 6.21 × 10–22 J/molecule   (D) 3.1 × 10–22 J/molecule 

Sol. Average KE = 
3

2
 × 

23

8.314 300

6.023 10




 = 6.21 × 10–21 J/molecule. 
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E-6.  According to kinetic theory of gases, for a diatomic molecule :    
 (A) The pressure exerted by the gas is proportional to the mean velocity of the molecule. 
  (B) The pressure exerted by the gas is proportional to the r.m.s. velocity of the molecule. 
 (C) The r.m.s. velocity of the molecule is inversely proportional to the temperature. 
 (D*) The mean translational K.E. of the molecule is proportional to the absolute temperature. 

 ,d f}ijek.oh; v.kq ds fy, xSlksa ds xfrt fl)kUr ds vuqlkj % 

 (A) xSl ds }kjk yxk;k x;k nkc] v.kq ds ek/; osx ds lekuqikrh gksrk gSA  

  (B) xSl ds }kjk yxk;k x;k nkc] v.kq ds r.m.s. osx ds lekuqikrh gksrk gSA  

 (C) v.kq dk r.m.s. osx] rkieku ds O;qR+Øekuqikrh gksrk gSA  

 (D*) v.kq ds fy, ek/; LFkkukUrfjr xfrt ÅtkZ] ije rki ds lekuqikrh gksrh gSA 

Sol. K.E. = 
3

2
nRT 

 

E-7. The temperature of an ideal gas is increased from 120 K to 480 K. If at 120 K the root-mean-square 
velocity of the gas molecules is v, at 480 K it becomes :     

 ,d vkn'kZ xSl dk rkieku 120 K ls 480 K rd c<+k;k tkrk gSA ;fn 120 K ij xSl v.kq dk oxZ ek/; ewy osx v 

gks rks 480 K ij ;g D;k gksxkA 

 (A) 4v   (B*) 2v   (C) v/2   (D) v/4 

Sol. v  T  
 

E-8.  The ratio between the r.m.s. velocity of H2 at 50 K and that of O2 at 800 K is:    

 50 K ij H2 rFkk 800 K ij O2 ds r.m.s. osxksa ds chp vuqikr fuEu gS % 

 (A) 4    (B) 2    (C*) 1   (D) 1/4  

Sol. rms 1

rms 2

(V )

(V )
 = 1 2

1 2

TM

M T
  

 

E-9. Which of the following expression correctly represents the relationship between the average kinetic 
energy of CO and N2 molecules at the same temperature.  

 (A) E (CO) > E (N2) (B) E (CO) < E (N2) (C*) E (CO) = E (N2)   
 (D) Cannot be predicted unless volumes of the gases are given 

 leku rkieku ij CO rFkk N2 v.kq ds chp vkSlr xfrt ÅtkZ ds lEcU/k dks fuEu esa ls fdl izdkj] lgh rjg ls 

iznf'kZr fd;k tkrk gSA  

 (A) E (CO) > E (N2) (B) E (CO) < E (N2) (C*) E (CO) = E (N2)   

 (D) crk;k ugha tk ldrk gS, tc rd fd xSl dk vk;ru u fn;k x;k gksA 

Sol. It is factual question. (;g rF; vk/kkfjr iz'u gSA) 
 

E-10. Helium atom is two times heavier than a hydrogen molecule. At 298 K, the average kinetic energy of a 
helium atom is  

 (A) two times that of a hydrogen molecules (B*) same as that of a hydrogen molecules 
 (C) four times that of a hydrogen molecules (D) half that of a hydrogen molecules  

 ghfy;e ijek.kq] ,d gkbMªkstu ijek.kq dh vis{kk nks xquk Hkkjh gSaA 298 K ij] ghfy;e ijek.kq ds fy, vkSlr xfrt 

ÅtkZ gS % 

 (A) gkbMªkstu v.kq dh vis{kk nqxquh   (B*) gkbMªkstu v.kq ds leku 

 (C) gkbMªkstu v.kq dh vis{kk pkj xquh  (D) gkbMªkstu v.kq dh vis{kk vk/kh 

Sol. It is factual question 

 ;g rF; vk/kkfjr iz'u gSA  
 

Section (F) : Eudiometry 

[k.M (F) : xSl vk;rufefr 

Commit to memory : 
Some Common Facts :  
 If a hydrocarbon is burnt, gases liberated will be CO2 & H2O. [H2O is seperated out by cooling the 

mixture & CO2 by absorption by aqueous KOH] 
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 If organic compound contains S or P, then these are converted into SO2 & P4O10 by burning the organic 
compound. 

 If nitrogen is present, then it is converted into N2.  
 [The only exception : if organic compound contains –NO2 group then NO2 is liberated] 
 If mixture contains N2 gas & this is exploded with O2 gas, do not assume any oxide formation unless 

specified. 
 Ozone is absorbed in turpentine oil and oxygen in alkaline pyragallol. 

 

;kn j[kus ;ksX; rF; % 

dqN lekU; rF; :

 ;fn ,d gkbMªksdkcZu dk ngu gksrk gS] rks CO2 o H2O curs gSA [H2O dks feJ.k dks B.Mk djds rFkk CO2 dks 

tyh; KOH }kjk vo'kksf"kr djds gVkrs gS] 

 ;fn dkcZfud ;kSfxd esa S ;k P gksrs gS] rks ngu ls ;s SO2 o P4O10 esa ifjofrZr gks tkrs gSA  

 ;fn ukbVªkstu mifLFkr gS rks N2 esa cnyrh gSA  

 [,d ek=k viokn : ;fn dkcZfud ;kSfxd esa –NO2 lewg mifLFkr gS rks NO2 mRlftZr gksrh gS] 

 ;fn feJ.k esa N2 xSl mifLFkr gS rFkk feJ.k dk O2 ds lkFk ngu djrs gS rks fdlh vkWDlkbM ds cuus dks u 

ekus tc rd fd ç'u esa u fn;k gksA  

 vkstksu rkjihu ds rsy esa rFkk vkWDlhtu {kkjh; ik;jsxsyksy esa vo'kksf"kr gksrh gSA 

 
F-1. The volume of CO2 produced by the combustion of 40 ml of gaseous acetone in excess of oxygen is :  

 vkWDlhtu ds vkf/kD; esa xSlh; ,lhVksu ds 40 ml ds ngu ls mRiUu CO2 dk vk;ru gSa %      

 (A) 40 ml  (B) 80 ml  (C) 60 ml  (D*) 120 ml 

Sol. C3H6O  CO2 

 3  nC3H6O  = nCO2     
 

F-2. 500 ml of a hydrocarbon gas burnt in excess of oxygen yields 2500 ml of CO2 and 3 lts of water 
vapours. All volume being measured at the same temperature and pressure. The formula of the 
hydrocarbon is :          

 ,d gkbMªksdkcZu xSl ds 500 ml dks vkWDlhtu ds vkf/kD; esa tykus ij CO2 dk 2500 ml rFkk tyok"i nkc dk 3 

yhVj mRiUu gksrk gSaA lHkh vk;ru leku rki o nkc ij ekis x;s gS rks gkbMªksdkcZu dk lw=k gSaA    

 (A) C5H10   (B*) C5H12   (C) C4H10   (D) C4H8 

Sol. CxHy + O2  CO2 + H2O 

 x  Cx yn H  = 
2COn   (POAC on C) (C ij POAC) 

 x  500 = 2500   (x = 5)  

 y  nCx Hy  = 2  
2H On   (POAC on H)  (H ij POAC)  

 y  500 = 2  3000  y = 12   
 Formula = C5H12  
 

F-3. 15 ml of a gaseous hydrocarbon was required for complete combustion in 357ml of air (21% of oxygen 
by volume) and the gaseous products occupied 327 ml (all volumes being measured at NTP). What is 
the formula of the hydrocarbon ?         

 ok;q ¼vk;ru dk 21% vkWDlhtu½  ds 357 ml esa iw.kZ ngu ds fy, ,d xSlh; gkbMªksdkcZu ds 15 ml vko';d gSa 

rFkk mRiUu xSlh; mRikn 327 ml (lHkh dk vk;ru NTP ij ekfir gS) vk;ru ?ksjrs gSaA gkbMªksdkcZu dk lw=k D;k gSa % 

 (A*) C3H8    (B) C4H8   (C) C5H10   (D) C4H10 

Sol. CxHy    +    O2  
2COx  + 

y

2
 + H2O  

 15 ml       
357 21

100


ml   

        75 ml  

 
y

x
4

 
  

  15 = 75    x + 
y

4
 = 

75

15
 

 x + 
y

4
 = 5     x + 

y

4
 = 5  
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 3 + 
y

4
 = 5     15x + 282 = 327  

 y = 8      x = 3  
 Formula = C3H8 
 

F-4. 7.5 ml of a gaseous hydrocarbon was exploded with 36 ml of oxygen. The volume of gases on cooling 
was found to be 28.5 ml, 15 ml of which was absorbed by KOH and the rest was absorbed in a solution 
of alkaline pyrogallol. If all volumes are measured under same conditions, the formula of hydrocarbon is  

 ,d xSlh; gkbMªksdkcZu ds 7.5 ml dks vkWDlhtu ds 36 ml ds lkFk foLQksfVr fd;k x;kA B.Mk djus ij  

xSl dk vk;ru 28.5 ml ik;k x;k] ftlesa ls 15 ml dks KOH ds }kjk vo'kksf"kr fd;k x;k rFkk cps gq, vk;ru dks 

{kkjh; ik;jksxSyksy ds foy;u esa vo'kksf"kr fd;k x;kA ;fn lHkh vk;ru leku ifjfLFkfr ij ekis x;s rks 

gkbMªksdkcZu dk lw=k gS\ 

 (A) C3H4   (B*) C2H4   (C) C2H6  (D) C3H6  

Sol. CxHy + 
y

x
4

 
  

O2   xCO2 + 
y

2
H2O 

 7.5 ml  36 ml  

 36 – 7.5
y

x
4

 
  

 + 7.5 x = 28.5  

 36 – 7.5
y

15
4

 
  

 + 7.5 x = 28.5  

 y = 4 ; x = 2 
 So formula = C2H4      
 

F-5. A gaseous alkane is exploded with oxygen. The volume of O2 for complete combustion to CO2 formed 
is in the ratio 7/4. The molecular formula of alkane is :     

 ,d xSlh; ,Ydsu dks vkWDlhtu ds lkFk foLQksV fd;k tkrk gSA iw.kZ ngu ds fy;s vko';d O2 rFkk mRiUu CO2 ds 

vk;ruks dk vuqikr 7/4 gS rks ,Ydsu dk v.kqlw=k fuEu gSa % 

 (A) C2H4     (B*) C2H6     (C) CH4     (D) C4H12 

Sol. CxHy + 
y

x
4

 
  

O2  xCO2 + 
y

2
H2O  

 

y
x

4
x


 = 

7

4
     

 
y

4x
 = 

3

4
  

y

x
 = 

3

1
 

 

F-6. LPG is a mixture of n-butane & iso-butane. The volume of oxygen needed to burn 1 kg of LPG at NTP 
would be : 

 (A) 2240 Lt.  (B*) 2510 Lt.  (C) 1000 Lt.  (D)  500 Lt. 

 n-C;wVsu rFkk vkblks&C;wVsu dk feJ.k LPG gSaA NTP ij LPG ds 1 kg ds ngu ds fy, vko';d vkWDlhtu dk 

vk;ru gksxk % 

 (A)  2240 yhVj  (B*) 2510 yhVj  (C) 1000 yhVj  (D) 500 yhVj 

Sol. C4H10 + 
13

2
O2  4CO2 + 5H2O  

 x ml  n-butane  
 y ml isobutane  

 Volume of O2 = x  
13

2
 + y  

13

2
 

 

F-7. If in an experiment 100 ml of ozonised oxygen was reduced in volume to 40 ml (at the same 
temperature and pressure) when treated with turpentine, what would be the increase in volume if the 
original sample was heated until no further change occurred and then brought back to the same 
temerature and pressure ?   
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 ;fn ,d iz;ksx esa 100 ml vkstksfuÑr vkWDlhtu dks tc rkjihu ds lkFk fØ;k djkrs gS rks bldk vk;ru 40 ml  

jg tkrk gS (leku rki o nkc ij½,  vk;ru esa D;k o`f} gksxh ;fn okLrfod izkn'kZ dks rc rd  xeZ fd;k tkrk gS 

tc rd mlesa  dksbZ ifjorZu ugha gksrk gS rFkk iqu% izkjEfHkd rki ij yk;k tkrk gSA   

 (A) 20 ml   (B*) 30 ml  (C) 40 ml   (D) 10 ml  
Sol. at constant   T & P 

 n  v 

  n = av (a = constant) 
 given   vi = 100 ml VF= 40 ml 

  nT = 100 a  ( turpentine oil absorbs O3) 

 
2On  = 40 a 

 
3On  = 60 a 

   O3 


  
3

2
O2 

 initial moles  60a            0 
 final moles   0             90a  
 n'T= 90 a + 40 a = 130 a 

  v'f = 130 ml &   v = 130 – 100 = 30 ml  

gy. fu'fpr   T o P  ij 

 n  v 
  n = av (a = constant) 
 given   vi = 100 ml VF = 40 ml 

  nT = 100 a  ( rkjfiu O3  dks vo'kksf"kr djrk gS) 

 
2On  = 40 a 

 
3On  = 60 a 

   O3 


  
3

2
O2 

 izkjEHk esa   60a           0 

 vUr esa    0             90a  

 n'T= 90 a + 40 a = 130 a 
  v'f = 130 ml &   v = 130 – 100 = 30 ml  
 

F-8. A mixture of methane and carbon monoxide requires 1.7 times its volume of oxygen for complete 
combustion. What is the ratio of CH4 : CO by volume in the mixture ? [All volume are measured at the 
same temperature and pressure] 

 ;fn CH4 ,oa CO ds xSlh; feJ.k ds iw.kZ ngu ds fy, feJ.k ds vk;ru ls 1.7 xquk vkWDlhtu ds vk;ru dh 

vko';drk gksrh gSA rc feJ.k esa CH4  ,oa CO ds vk;ruksa dk vuqikr D;k gksxkA [lHkh vk;ru leku rki ,oa nkc 

ij ekis x;s gS] 

 (A) 1 : 1   (B) 1 : 2   (C) 2 : 1   (D*) 4 : 1 
Sol. Let  nT = 1 

  
4CHn  = x 

 nCO = 1–x 

  
2On  = 1.7 

 CH4 + 2O2  CO2 + 2H2O 
    x      2x 

 CO   +   
1

2
O2  CO2  

 (1–x) 
1

2
(1–x) 

 Now   2x + 
1

2
(1–x) = 1.7 

  x = 0.8 

   
4CHV  : VCO =   x  :  (1–x) = 4 : 1  
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PART - III : MATCH THE COLUMN 

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN) 
 

1. For a fixed amount of the gas match the two column : 

 xSl dh fuf'pr ek=kk ds fy;s fuEu nks LrEHkksa dks feykvks % 

  
Column – I 

dkWye – I 
 

Column – II 

dkWye - II 

(A) 

 

(p) T1 > T2 > T3 

(B) 

 

(q) P1 > P2 > P3 

(C) 

  

(r) V1 > V2 > V3 

(D) 

 

(s) d1 > d2 > d3 

Ans. (A - s) ; (B - q, s) ; (C - r) ; (D - p, r)  
Sol. (A) PV = nRT 
  At constant temperature 
  PV = K (T = constant) 
  Higher the value of PV, higher the temperature. 
  So, T3 > T2 > T1 
  Since, P1 = P2 = P3 

  So, V  T  V3 > V2 > V1 

  d = 
PM

RT
 

  Since, P1 = P2 = P3 

  d  
1

T
   d1 > d2 > d3 

 (B) From Graph,  
  V3 > V2 > V1 and T1 = T2 = T3 
  Higher the volume, lesser the pressure because temperature is same for all. 
  P1 > P2 > P3 

  d = 
PM

RT
 

  Since, T1 = T2 = T3 

  So, d  P   d1 > d2 > d3  
 (C) From the graph, 
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   P3 > P2 > P1 and T1 = T2 = T3 
  Higher the pressure, lesser the volume because temperature is same for all. 
  V1 > V2 > V3 

  d = 
PM

RT
 

  Since, T1 = T2 = T3 

  So, d  P   d3 > d2 > d1 
 (D)  From the graph, 
   d3 > d2 > d1 and P1 = P2 = P3 

   d = 
PM

RT
  d  

1

T
 

  So, T1> T2 > T3 
   PV = nRT 
  Since, P1 = P2 = P3 

   V  T 
  So, V1 > V2 > V3 

gy- (A) PV = nRT 

  fu;r rki ij  

  PV = K (T = fu;r) 

  PV ftruk vf/kd gksxk] mruk gh rki vf/kd gksxkA  

  vr%, T3 > T2 > T1 

  pwafd, P1 = P2 = P3 

  vr%, V  T  V3 > V2 > V1 

  d = 
PM

RT
 

  pwafd, P1 = P2 = P3 

  d  
1

T
   d1 > d2 > d3 

 (B) xzkQ ls]  

  V3 > V2 > V1 rFkk T1 = T2 = T3 

  ftruk vf/kd vk;ru gksxk] mruk de nkc gksxk D;ksafd rki lHkh ds fy, leku gSA  

  P1 > P2 > P3 

  d = 
PM

RT
 

  pwafd, T1 = T2 = T3 

  vr%, d  P   d1 > d2 > d3  

 (C) xzkQ ls] P3 > P2 > P1 rFkk T1 = T2 = T3 

  ftruk vf/kd nkc gksxk] mruk de vk;ru gksxk D;ksafd rki lHkh ds fy, leku gSA  

  V1 > V2 > V3 

  d = 
PM

RT
 

  pwafd, T1 = T2 = T3 

  vr%, d  P   d3 > d2 > d1 

 (D)  xzkQ ls] d3 > d2 > d1 rFkk P1 = P2 = P3 

   d = 
PM

RT
  d  

1

T
 

  vr%] T1> T2 > T3 

   PV = nRT 

  pwafd, P1 = P2 = P3 

   V  T 

  vr%] V1 > V2 > V3 
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2. Single option match maxtix : 

 Column – I  Column - II 

(A) P1V1 = P2V2 = P3V3 = .............. (p) Kinetic equation of ideal gases. 

(B) 
1

1

V

T
 = 2

2

V

T
 = 3

3

V

T
 = .... at constant pressure. (q) Boyle’s law 

(C) r  
1

d
 (r) 

Dalton’s law of partial pressures at 
constant temperature 

(D) P = P1 + P2 + P3 +............ (s) Graham’s law 

(E) PV = 
1

3
mnc2 (t) Charles’ law 

 dkWye-I o dkWye-II esa ,d fodYih; feyku dhft,A 

 dkWye – I  dkWye - II 

(A) P1V1 = P2V2 = P3V3 = .............. (p) vkn'kZ xSl dh xfrd lehdj.k 

(B) 
1

1

V

T
 = 2

2

V

T
 = 3

3

V

T
 = .... fu;r nkc ij. (q) ckW;y&fu;e 

(C) r  
1

d
 (r) fu;r rki ij MkWYVu dk vkaf'kd nkc fu;e 

(D) P = P1 + P2 + P3 +............ (s) xzkge~ fu;e 

(E) PV = 
1

3
mnc2 (t) pkYlZ fu;e 

Ans. (A - q) ; (B - t) ; (C - s) ;  (D - r) ; (E - p) 
Sol. (A) PV = K (Boyle's law) 
  P1V1 = P2V2 = P3V3 
 (B) From charle's law 

  V  T     
V

T
 = K   1

1

V

T
 = 2

2

V

T
 

 (C) From Graham's law 

  r  
1

M
  and d = 

PM

RT
   d  M. 

 So, r  
1

d
. 

 (D) From Dalton's law of partial pressure at constant temperature. 
  P = P1 + P2 + ....... 

gy- (A) PV = K (ckW;y fu;e) 

  P1V1 = P2V2 = P3V3 

 (B) pkYlZ fu;e ds vuqlkj  

  V  T     
V

T
 = K   1

1

V

T
 = 2

2

V

T
 

 (C) xzkge fu;e ds vuqlkj  

  r  
1

M
  rFkk d = 

PM

RT
   d  M. 

 vr%, r  
1

d
. 

 (D) fu;r rki ij MkWYVu ds vkaf'kd nkc fu;e ds vuqlkj] P = P1 + P2 + ....... 
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

 Marked questions are recommended for Revision. 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

PART - I : ONLY ONE OPTION CORRECT TYPE  

Hkkx - I : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

Section (A) : Ideal gas equation & gas laws   

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

1. I, II, III are three isotherms respectively at T1, T2 and T3 as shown in graph. Temperature will be in 
order: 

 I, II rFkk III Øe'k% T1, T2 rFkk T3 rki ij rhu lerkih; oØ gS] tSls vkjs[k esa iznf'kZr fd;k x;k gSA rkieku dk 

Øe fuEu gksxk %          

 
 (A) T1 = T2 = T3   (B) T1 < T2 < T3  (C*) T1 > T2 > T3  (D) T1 > T2 = T3 
Sol. PV  T 
 

2. A 40 ml of a mixture of H2 and O2 at 18ºC and 1 atm pressure was sparked so that the formation of  

water  was  complete. The remaining pure gas had a volume of 10 ml at 18ºC and 1 atm pressure. If  

the remaining gas was H2, the mole fraction of H2 in the 40 ml mixture is : 

 18ºC rFkk 1 atm nkc ij H2 rFkk O2 ds 40 ml feJ.k ij fo|qr vkdZ yxk;k tkrk gS, ftlls fd ty dk fuekZ.k 

iw.kZ gks tk,A 18ºC  rFkk 1 atm ij 'ks"k cph 'kq) xSl dk vk;ru 10 ml gSA ;fn 'ks"k cph xSl H2 gks rks 40 ml 

feJ.k esa H2 dk eksy fuEu gksxk % 

       (A*) 0.75       (B) 0.5   (C) 0.65   (D) 0.85 

Sol. H2 +1/2O2 H2O(l)  
 a b 0 
 a–2b 0 b 
 Reaction is studied at constant P &T.  
 a+b = 40  a–2b = 10 
 a = 30 ml  b = 10ml 
 mole fraction of H2 =  volume fraction of H2 =30/40 = 0.75. 

gy- H2 +1/2O2 H2O(l)  

 a b 0 
 a–2b 0 b 

 fu;r P rFkk T  ij vfHkfØ;k çsf{kr dh tkrh gSaA 

 a+b = 40  a–2b = 10 
 a = 30 ml  b = 10ml 

 H2 ds eksy fHkUu = H2 dk vk;ru fHkUu =30/40 = 0.75. 
 

3. On the surface of the earth at 1 atm pressure, a balloon filled with H2 gas occupies 500 mL. This 
volume is 5/6 of its maximum capacity. The balloon is left in air. It starts rising. The height above which 
the balloon will burst if temperature of the atmosphere remains constant and the pressure decreases 1 
mm for every 100 cm rise of height is       

 1 atm nkc ij iF̀oh dh lrg ij] ,d xqCckjs dks H2 xSl ds lkFk Hkjk tkrk gS ftldk vk;ru 500 mL gSA ;g 

vk;ru blds vf/kdre lkeF;Z dk 5/6 gksrk gSA ok;q esa xqCckjk NksM+us ij ;g Åij mBuk izkjEHk djrk gSA og 

Å¡pkbZ Kkr djks ftl ij xqCckjk QV tk;sxk\ ;fn rki fu;r jgs rFkk izR;sd 100 cm Å¡pkbZ tkus ij nkc 1 mm 

de gks tkrk gSA 

 (A) 120 m  (B) 136.67 m  (C*) 126.67 m  (D) 100 m 
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Sol. Max capacity of balloon = 600 ml  
  P1V1 = P2V2  

  500  1 = 600  P2 

  P2 = 
5

6
  760 mm = 633 mm  

 Height above which balloon will burst = (760 – 633)  100 cm = 127  100 cm = 127 m  

Sol. xqCckjs dk vf/kdre laHko vk;ru = 600 ml  

  P1V1 = P2V2  

  500  1 = 600  P2 

  P2 = 
5

6
  760 mm = 633 mm  

 ftl ÅpkbZ ij xqCckjk QV tk;sxk = (760 – 633)  100 cm = 127  100 cm = 127 m  

 

Section (B) : Daltons law of partial pressures 

[k.M (B) : MkYVu dk vkaf'kd nkc dk fu;e 

4. A vessel of volume 5 litre contains 1.4 g of nitrogen at a temperature 1800 K. The pressure of the gas if 
30% of its molecules are dissociated into atoms at this temperature is :   

 1800 K rkieku ij 5 yhVj dk ik=k] ukbVªkstu ds 1.4 xzke ls ;qDr gSA ;fn bl rki ij blds v.kqvksa dk 30% 

ijek.kqvksa esa fo;ksftr gks tkrk gks rks xSl dk nkc fuEu gksxk % 

 (A)  4.05 atm  (B) 2.025 atm  (C) 3.84 atm   (D*) 1.92 atm 

Sol.          N2    2N 

 at t = 0  
1.4

28
 = 

1

20
    0 

 at t = tf  
1

20
 – x    2x 

 but, x = 30% of 
1

20
 = 

3

200
 

 Final number of mole = 
1

20
 – x + 2x = 

1

20
 + x = 

1

20
 + 

3

200
 = 

13

200
 

  P = 
13

200
 × 

0.0821 1800

5


 = 1.92 atm. 

 
5. Two closed vessel A and B of equal volume containing air at pressure P1 and temperature T1 are 

connected to each other through a narrow open tube. If the temperature of one is now maintained at T1 
and other at T2 (where T1 > T2) then that what will be the final pressure?  

 ,d xSl ls Hkjs gq, rki T1] nkc P1 ,oa leku vk;ru okys ik=k A rFkk B ,d iryh uyh }kjk tqMs+ gq, gSA ;fn vc 

fdlh ,d ik=k dk rki T1 rFkk nwljs dk T2 dj fn;k tkrk gS (tgk¡ T1 > T2) rc vafre nkc D;k gksxk % 

 (A) i

1 2

T

2PT
  (B*) 1 2

1 2

2PT

T T
  (C) 1 1

1 2

2PT

T T
  (D) 1

1 2

2P

T T
 

Sol. Let T1 > T2; final pressure will be same, Let x mole transfer from to A to B vessel. 

  PAV = (n – x) RT and  PAV = (n + x) RT2 

  x = 1 2

1 2

n(T T )

T T




 

 finally P1 × 2V = 2nRT1 ; V = 
1

nRT

P
 

  1 1 2
A 1

1 1 2

nRT n(T T )
P n RT

P (T T )

 
    

 

Sol. ekuk T1 > T2 ; vafre nkc leku gksxk] ekuk fd x eksy xSl A ls B esa LFkkUrkfjr gksrh gS 

  PAV = (n – x) RT vkSj  PAV = (n + x) RT2 

  x = 1 2

1 2

n(T T )

T T




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 var esa  P1 × 2V = 2nRT1 ; V = 
1

nRT

P
 

  1 1 2
A 1

1 1 2

nRT n(T T )
P n RT

P (T T )

 
    

 

 

Section (C) : Mixing of Gases 

[k.M (C) : xSlksa dk feJ.k 

6. Two flasks of equal volume are connected by a narrow tube (of negligible volume) all at 27ºC and 
contain 0.70 mole of H2 at 0.5 atm. One of the flask is then immersed into a bath kept at 127ºC, while 
the other remains at 27ºC. The final pressure in each flask is :    

 (A*) Final pressure = 0.5714 atm  (B) Final pressure = 1.5714 atm  
 (C) Final pressure = 0.5824 atm   (D) None of these  

 leku vk;ru ds nks ik=kksa dks 27ºC ij ,d ladjh ufydk ¼ux.; vk;ru okyhs½ ds }kjk tksM+k tkrk gS rFkk ;g 

0.5 atm ij H2 ds 0.70 eksy ;qDr gSA buesa ls ,d ik=k dks 127ºC rki ij LFkk;h ik=k ¼ckFk½ esa j[kk tkrk gS 

tcfd nwljs dks 27ºC ij gh j[kk tkrk gS rks izR;sd ik=k esa vfUre nkc fuEu gksxk % 

 (A*) vfUre nkc = 0.5714 atm   (B) vfUre nkc = 1.5714 atm  

 (C) vfUre nkc = 0.5824 atm   (D) buesa ls dksbZ ugha 

Sol. Two flask initally at 27ºC and 0.5 atm, have same volume and 0.7 mole thus each flask has 0.35 mole 
 Let n mole of gas are diffuse from II to I on heating the flask at 127ºC 
 Mole in I flask = 0.35 + n, Mole in II flask = 0.35 – n 
 If new pressure of flask is P then  
 for I flask P × V = (0.35 + n) × R × 300 ;  for II flask P × V = (0.35 – n) × R × 400  
  n = 0.5      
 mole in I flask = 0.40    mole in II flask = 0.30  
 0.5 × 2V = 0.7 × 0.0821 × 300 (initially)  V = 17.24 Lt. 
 P × 17.24 = 0.30 × 0.0821 × 400 (finally)  P = 0.57 atm.  

gy- 27ºC rFkk 0.5 atm ij nks ¶ykLd çkjEHk esa leku vk;ru ij gSa rFkk  0.7 eksy esa ls çR;sd ds ikl  0.35 eksy gSaA 

 ekuk 127ºC ij ¶ykLd dks xeZ djus ij II ls I esa xSl ds n eksy folfjr gks tkrs gSaA 

 I ¶ykLd esa eksy = 0.35 + n,   II ¶ykLd esa eksy = 0.35 – n 

 ;fn ¶ykLd dk u;k nkc P gks rks 

 ¶ykLd I ds fy, P × V = (0.35 + n) × R × 300 ; ¶ykLd II ds fy, P × V = (0.35 – n) × R × 400  

  n = 0.5      

 ¶ykLd I esa eksy = 0.40    ¶ykLd I esa eksy = 0.30  

 0.5 × 2V = 0.7 × 0.0821 × 300 ¼çkajHk esa½  V = 17.24 Lt. 

 P × 17.24 = 0.30 × 0.0821 × 400 ¼vUr esa½  P = 0.57 atm.  
 

7. Two flasks of equal volume are connected by a narrow tube (of negligible volume) all at 27ºC and 
contain 0.70 moles of H2 at 0.5 atm. One of the flask is then immersed into a bath kept at 127ºC, while 
the other remains at 27ºC. The number of moles of H2 in flask 1 and flask 2 are :  

 (A*) Moles in flask 1 = 0.4, Moles in flask 2 = 0.3 (B) Moles in flask 1 = 0.2, Moles in flask 2 = 0.3 
 (C) Moles in flask 1 = 0.3, Moles in flask 2 = 0.2 (D) Moles in flask 1 = 0.4, Moles in flask 2 = 0.2 

 leku vk;ru ds nks ik=kksa dks 27ºC ij ,d ladjs V~;wc ¼ux.; vk;ru ds½ ds }kjk tksM+k tkrk gS rFkk ;g 0.5 

atm ij H2 ds 0.70 eksy ls ;qDr gSaA buesa ls ,d ik=k dks 127ºC ij ckFk esa j[kk tkrk gS] tcfd nwljs dks 27ºC  

ij j[kk tkrk gS rks ik=k ,d rFkk ik=k nks esa H2 ds eksyksa dh la[;k gksxh % 

 (A*) ik=k 1 ds eksy = 0.4, ik=k 2 ds eksy = 0.3 (B) ik=k 1 ds eksy = 0.2, ik=k 2 ds eksy = 0.3 

 (C) ik=k 1 ds eksy  = 0.3, ik=k 2 ds eksy = 0.2 (D) ik=k 1 ds eksy = 0.4, ik=k 2 ds eksy = 0.2  

Sol. Let vol. of each flask is 'V' L, Initially 
  0.5 × 2V = 0.7 × 0.0821 × 300 
  V = 17.24 L 
 Let T is final temperature of flask when pressure in each flask becomes equal, it happens. When 
  nTotal = n1 + n2 
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P (2V)

R T




 = 

PV

R 400
 + 

PV

R 300
    

2

T
 = 

1

400
 + 

1

300
 = 

3 4

1200


 = 

7

1200
 

  T = 
2400

7
 = 342.85 K 

  P × 2 × 17.24 = n1 × 0.0821 × 400   n1 = 0.3 

  0.5714 × 17.24 = n2 × 0.0821 × 300   n2 = 0.4 
 

Section (D) : Graham's  law of diffusion 

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

8. One litre of a gaseous mixture of two gases effuses in 311 seconds while 2 litres of oxygen takes 20 
minutes. The vapour density of gaseous mixture containing CH4 and H2 is :  

 nks xSlksa ds ,d xSlh; feJ.k ds 1 yhVj dks folfjr gksus esa 311 lsd.M yxrs gS tcfd vkWDlhtu dk 2 yhVj 20 

feuV dk le; ysrk gS rks xSlh; feJ.k tks CH4 rFkk H2 ls ;qDr gS, dk ok"i ?kuRo D;k gksxkA  

 (A) 4    (B*) 4.3   (C) 3.4    (D) 5 

Sol. 
2

mixture

O

r

r
 = 

32

M
 = 

20 60

311


 

 M = 8.59 
 V.D.  = 4.32   
 

9. Pure O2 diffuses through an aperture in 224 second, whereas mixture of O2 and another gas containing 
80% O2 diffuses from the same in 234 second. The molecular mass of gas will be:  

 'kq) O2 ,d fNnz esa ls 224 lSd.M esa folfjr gksrh gS] tcfd O2 rFkk vU; xSl feJ.k tks 80% O2 ;qDr gS] ds 

leku folj.k ds fy, 234 lSd.M yxrs gSa, xSl dk vkf.od nzO;eku fuEu gksxk % 

 (A*) 51.5  (B) 48.6   (C) 55   (D) 46.6 

Sol.  
2

mix

O

t

t
 = 2O

mix

r

r
 = mixM

32
 

  
234

224
 = mixM

32
 

  Mmix = 34.92 

  
mix

1

M
 = gas

gas

X

M
 + 2

2

O

O

X

M
 . 

  
1

34.92
 = 

gas

0.2

M
 + 

0.8

32
  

  Mgas = 51.5 
 
10. A straight glass tube as shown, has 2 inlets X & Y at the two ends of 200 cm long tube. HCl gas 

through inlet X and NH3 gas through inlet Y are allowed to enter in the tube at the same time and under 
the identical conditions. At a point P inside the tube both the gases meet first. The distance of point P 
from X is :  

 X rFkk Y fljs okyh lh/kh dk¡p dh ufydk dh yEckbZ 200 cm gSA fuosf'kdk X esa ls HCl xSl rFkk fuosf'kdk Y esa ls 

NH3 xSl dks ufydk ds vUnj ¼leku le; rFkk nkc ij½ Hkstk tkrk gSA nksuksa xSlsa izFke ckj fcUnq P ij feyrh gSaA 

X ls fcUnq P dh nwjh fuEu gS %        

 (A) 118.9 cm  (B*) 81.1 cm  (C) 91.1 cm  (D) 108.9 cm 

Sol.  

 
3

HCl

NH

r

r
 = 

17

36.5
  

x

200 x
 = 

17

36.5
  x = 81.13 cm 

 

11. A teacher enters a classroom from front door while a student from back door. There are 13 equidistant 
rows of benches in the classroom. The teacher releases N2O, the laughing gas, from the first bench 
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while the student releases the weeping gas (C6H11OBr) from the last bench. At which row will the 
students starts laughing and weeping simultaneously.     

 ,d d{kk ds dejs esa v/;kid vkxs ds njokts ls rFkk ,d fo|kFkhZ ihNs ds njokts ls vkrk gS, d{kk ds dejs esa csapks 

dh 13 iafDr;k¡ leku nwjh ij gSaA izFke csap ls v/;kid N2O, g¡lkus okyh xSl NksM+rk gS] tcfd vfUre csap ls 

fo|kFkhZ jksus okyh xSl (C6H11OBr) NksM+rk gSA fdl iafDr ij fo|kFkhZ ,d lkFk jksuk rFkk g¡luk vkjEHk djsxsaA  

 (A) 7   (B) 10   (C*) 9   (D) 8 
Sol. Let both gases meet at nth row  

 ekuk nksuksa xSlsa nth ifDra ij feyrh gSaA 

 

  2

6 10

NO

C H Br

r

r
 = 

x

12 x
 = 

179

44
 = 2      

  x = 24 – 2x  
  3x = 24  
  x = 8 = n – 1  
  n = 9th Row    
 
12. A certain volume of argon gas (Mol. Wt. = 40) requires 45 s to effuse through a hole at a certain 

pressure and temperature. The same volume of another gas of unknown molecular weight requires 60 
s to pass through the same hole under the same conditions of temperature and pressure. The 
molecular weight of the gas is : 

,d fuf'pr rki rFkk nkc ij vkxZu xSl ¼v.kqHkkj = 40) ds fuf'pr vk;ru dks fNnz esa ls fulfjr djus ds fy, 45 

s vko';d gSaA leku rki rFkk nkc dh ifjfLFkfr;ksa ij vKkr v.kqHkkj dh vU; xSl ds fy, leku vk;ru ds fNnz 

esa ls izokfgr djus ds fy,  60 s vko';d gSA xSl dk v.kq Hkkj gS %    

 (A) 53   (B) 35   (C*) 71   (D) 120 

Sol. r  
1

M
 

 

Section (E) : Kinetic theory of gases 

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

13. A sample of an ideal gas was heated from 30ºC to 60ºC at constant pressure. Which of the following 
statement(s) is/are true.         

 (A) Kinetic energy of the gas is doubled  (B) Boyle’s law will apply 
 (C) Volume of the gas will be doubled  (D*) None of the above  

 fu;r nkc ij ,d vkn'kZ xSl ds ,d izkn'kZ dks 30ºC ls 60ºC rd xeZ fd;k tkrk gSA fuEu esa ls dkSulk dFku 

lR; gS& 

 (A) xSl dh xfrt ÅtkZ nqxquh gks tkrh gS  (B) ckW;y fu;e ykxw gksxk 

 (C) xSl dk vk;ru nqxquk gks tk;sxk   (D*) mijksDr esa ls dksbZ ugha 

Sol. Charles law is applicable   . 

 pkYlZ dk fu;e ykxw gksrk gSA  
 

Section (F) : Eudiometry 

[k.M (F) : xSl vk;rufefr 

14. 10 ml of a gaseous hydrocarbon was exploded with excess of O2. On cooling the reaction mixture 
volume was reduced by 10 ml while on adding KOH volume was reduced by 20 ml. Molecular formula 
of hydrocarbon is : 

 10 ml xSlh; gkbMªksdkcZu dk vkWDlhtu dh mifLFkfr esa ngu fd;k tkrk gS vc BaMk djus ij 'ks"k xSlksa dk vk;ru 

10 ml ?kV tkrk gSA rFkk KOH feykus ij vk;ru 20 ml ?kV tkrk gS vr% gkbMªksdkcZu dk v.kq lw=k gksxk % 

 (A) CH4   (B) C4H6  (C) C2H4  (D*) C2H2 

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 - 36 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

Sol. CxHy + 
y

x
4

 
  

O2     xCO2 + 
y

2
H2O 

 10 ml       10 x   
10y

2
 

 10x = 20 
10y

2
 = 10 

 x = 2   y = 2 
 
15. A mixture of methane, propane and carbon monoxide contain 36.5% propane by volume. If its 200 ml 

are burnt in excess of O2, the volume of CO2 formed is : 

 feFksu] izksisu ,oa dkcZueksuksvkWDlkbM dk ,d feJ.k ftlesa 36.5% izksisu ¼vk;ru ds vuqlkj½ mifLFkr gS ;fn 200 

ml feJ.k dks vkWDlhtu dh vf/kdrk esa tyk;k tkrk gS rks izkIr CO2 dk vk;ru gksxk % 

 (A) 173 ml  (B*) 346 ml  (C) 200 ml  (D) 519 ml 

Sol. 
3 8C HV  = 200 × 0.465 = 73 

 
4CHV  + CCO = 200 – 73 = 127 

 
2COV  = 3

3 8C HV  + 
4CHV  + CCO = 3 × 73 + 127 = 346 ml 

 

PART - II : NUMERICAL VALUE QUESTIONS  

Hkkx - II : la[;kRed eku iz'u ¼NUMERICAL VALUE QUESTIONS½ 

 
Section (A) : Ideal gas equation & gas laws   

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

1. From the graph of 
d

p
 vs p at a constant tempreture of 300 K calculate molar mass of gas.  

 fLFkj rkieku 300 K ij fn;s x;s 
d

p
 vs p ds vkjs[k }kjk xSl dk eksyj nzO;eku Kkr dhft,A  

        

Ans. 4 

Sol. Pv = nRT = 
molar

Totalweight

M
 × RT 

  P = 
Mass

V
 × 

molar

RT

M
    P= d

 
d

p
 = 

M

RT
 = 

8

49.26
 (from graph)  

  M = 
8 0.0821 300

49.26

 
 = 4 

Sol. Pv = nRT = 
M

eksyj

dqy Hkkj
 × RT 

  P = 
V

nzO;eku
 × 

RT

M
eksyj

    P= d

 
d

p
 = 

M

RT
 = 

8

49.26
 (vkjs[k ls)   M = 

8 0.0821 300

49.26

 
 = 4  
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2. 10 moles of an ideal gas is subjected to an isochoric process (volume const.) and a graph of log (p) v/s 
log (T) is plotted where p is in (atm) & T is in kelvin. If volume of the container is 82.1 ml then calculate 
the sume of a, b & c where a = slope of graph, b = x intercept of graph, c = y intercept of graph. 

 ,d vkn'kZ xSl ds 10 eksy dks levk;rfud izØe ls xqtkjrs gS ,oa mldk log (p) v/s log (T) vkjs[k cukrs gS tgk¡  

nkc atm eas ,oa rki K esa gSA ;fn ik=k dk vk;ru 82.1 ml gS] rc a, b rFkk c dk ;ksx Kkr dhft, tgk¡ a = vkjs[k 

dh <+ky] b = x v{k ij oØ }kjk dkVk x;k var% [k.M c = y v{k ij vkjs[k }kjk dkVk x;k vUr% [k.MA 

Ans. 1 
Sol. Pv = nRT 

 P = 
nR

V
T        

 log10 P = log10
nR

V

 
  

 + log10 T = log10
10 0.0821

82.1

 
  

 + log10 T   

 log10 P = – 2 + log10 T (On comparing with y= mx +c)  (y= mx +c ds lkFk rqyuk djus ij ) 

 
  a = m = 1 
  b = 2 
  c = – 2 
  (a + b + c = 1) 
 
3. A tube of length 45 cm is containing a gas in two sections separated by a mercury column of length 5 

cm as shown in figure. The open end of tube is just inside the Hg surface in container find pressure 
differance of gases in two sections. [Assume atmospheric pressure = 75 cm of Hg column]  

 
 ,d 45 cm yEch ufydk esa ,d xSl nks Hkkxksa esa mifLFkr gS] tks fd 5 cm yEckbZ ds ikjs ds LrEHk }kjk i`Fkd gSA 

tSlk dh fp=k esa n'kkZ;k x;k gSA ufydk dk [kqyk fljk ik=k esa ikjs dh lrg ls FkksM+k lk vUnj fLFkr gSA nksuksa Hkkxksa 

dh xSlks ds nkc dk vUrj Kkr dhft;s ¼ekukfd ok;qe.Myh; nkc = 75 cm ¼ikjs ds LrEHk dk½ 

 
Ans. 5 
Sol. Pressure in lower half of gas = P0 = 75 cm of Hg column  
 Pressure in upper half of gas = 70 cm    
 Pressure differance of gases in upper and lower half of column = (75 – 70) = 5 cm of Hg. 

Sol. xSl ds fuEu v)ZZ esa nkc = P0 = 75 cm Hg LrEHk  

 xSl ds mPp v)Z esa nkc = 70 cm    

 LrEHk ds mPp o fuEu esa xSlksa dk nkc vUrj = (75 – 70) = 5 cm Hg.  
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4. The closed cylinder shown in figure has a freely moving piston separating chambers 1 and 2. Chamber 
1 contains 280 mg of N2 gas, and chamber 2 contains 200 mg of helium gas. When equilibrium is 
established, what will be the ratio L2/L1 ? (Molecular weights of N2 and He are 28 and 4). 

 
 cUn flysUMj tks fd fuEu fp=k esa fn[kk;k x;k gS] mlesa eqDr pyk;eku fiLVu gS tks psEcj 1 vkSj 2 dks vyx 

djrk gSA psEcj 1,  280 mg  N2 xSl j[krk gS rFkk psEcj 2, 200 mg He xSl j[krk gSA lkE;oLFkk LFkkfir gksus ij 

L2/L1  dk vuqikr D;k gksxk \ (N2  vkSj He  dk vkf.od Hkkj Øe'k% 28 vkSj 4 gS). 

 
Ans. 5 
Sol. At equilibrium pressure in each chamber is the same 

 n1 = 
-3280  10

28


 = 10-2 ; n2 = 

-3200  10

4


 = 5 × 10-2 

 Let A = area of cross section of cylinder. 

 P = 1

1

n RT

AL
 = 2

2

n RT

AL
    2

1

L

L
 = 2

1

n

n
 = 5 Ans.  

gy % lkE; voLFkk ij izR;sd psEcj dk nkc cjkcj gSA  

 n1 = 
-3280  10

28


 = 10-2 ; n2 = 

-3200  10

4


 = 5 × 10-2 

 ekukfd A = flys.Mj dk vuqizLFk dkV dk {ks=kQy gSA   

 P = 1

1

n RT

AL
 = 2

2

n RT

AL
    2

1

L

L
 = 2

1

n

n
 = 5 Ans.  

 
5. A spherical balloon of 21 cm diameter is to be filled up with hydrogen at NTP, from a cylinder containing 

the gas at 20 atm at 27°C. If the cylinder can hold 2.82 litre of water, calculate the number of balloons 
that can be filled up.         

 ,d flys.Mj] tks 27°C rFkk 20 atm  nkc ij xSl ;qDr gS] blls NTP ij  21 lseh O;kl okys xksyh; xqCckjs dks 

gkbMªkstu ds }kjk Hkjk tkrk gSA ;fn flys.Mj] ty ds 2.82 yhVj j[krk gks] rks xqCckjs dh og la[;k tks Hkjh tk 

ldrh gS mls ifjdfyr dhft,A 

Ans. 10 

Sol. 1 1

1 Inside cylinder

P V

T

 
  

 = 2 2

2 Outside cylinder

P V

T

 
  

 

 
20 2.82

300


 = 21 V

273


 

 V2 = 51.324 L 
 Volume of gas at STP in cylinder = 51.324 L 
 Volume of gas left inside cylinder = 2.82 L 
 Volume of gas available to be filled in balloon = 48.504 L 
 Let n balloons are filled 

 
4

3
 × 

3
21

2

 
  

 × 
n

1000
 = 48.504    n = 10 
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gy. 1 1

1 Inside cylinder

P V

T

 
  

 = 2 2

2 Outside cylinder

P V

T

 
  

 

 
20 2.82

300


 = 21 V

273


 

 V2 = 51.324 L 

 flysUMj esa STP ij xSl dk vk;ru = 51.324 L 

 flysUMj esa 'ks"k xSl dk vk;ru = 2.82 L 

 xqCckjs esa Hkjh tkus okyh xSl dk vk;ru = 48.504 L 

 ekuk n xqCckjs Hkjs tkrs gS % 

 
4

3
 × 

3
21

2

 
  

 × 
n

1000
 = 48.504  n = 10 

 

6. A closed container of volume 0.02 m3 contains a mixture of neon and argon gases, at a temperature of 
27°C and pressure of 1 × 105 Nm–2. The total mass of the mixture is 28 g. If the gram molecular weights 
of neon and argon are 20 and 40 respectively. Find the masses of the individual gases x and y in the 
container, assuming them to be ideal. (Universal gas constant R = 8.314 J/mole K) Give your answer 
as x + y.        

 27ºC rFkk 1 × 105 Nm–2  nkc ij 0.02 m3 vk;ru dk ,d cUn ik=k] fu;kWu rFkk vkxZu xSl ds feJ.k ls ;qDr gSA 

feJ.k dk dqy nzO;eku 28 xzke gSA ;fn fu;kWu rFkk vkWxZu dk xzke vkf.od Hkkj Øe'k% 20 rFkk 40 gks rks xSlksa dks 

vkn'kZ xSl ekurs gq,] ik=k esa izR;sd xSl dk nzO;eku x rFkk y Kkr dhft, (lkoZf=kd xSl fu;rkad R = 8.314 

J/mole K) viuk mÙkj x + y esa nhft,A        

Ans. 28 (mAr = 24 + mNe = 4) 
Sol. PV = nTotal RT 
 105 × 0.02 = nTotal

 
× 8.314 × 300 

 nTotal
 
= 0.8 

 Arm

40
 + Nem

20
 = 0.8 

 mAr + mNe = 28 
 mAr = 24 ;   mNe = 4 

Sol. PV = ndqy RT 

 105 × 0.02 = ndqy 
× 8.314 × 300 

 ndqy 
= 0.8 

 Arm

40
 + Nem

20
 = 0.8 

 mAr + mNe = 28 
 mAr = 24 ;   mNe = 4 
 
7. A column of Hg of 100 mm in length is contained in the middle of a narrow tube 1 m long which is 

closed at both ends. Both the halves of the tube contained air at a pressure of 760 mm of Hg. By what 
distance (in mm) will the column of Hg lie displaced if the tube is held vertical. Assume decrease in 
length of mercury column to be negligible, also take the process at constant temperature. (Isothermal 
process).  

 ,d ladjh 1 m yEch V~;wc ds e/; esa 100 mm dh yEckbZ dk Hg dkWye j[kk tkrk gSA V~;wc dks nksuksa fljksa ij 

cUn fd;k gqvk gSA V~;wc ds nksukas vk/ks Hkkxksa esa Hg ds 760 mm nkc ij ok;q Hkjh gq;h gSA fdl nwjh rd (mm esa)  

Hg dk dkWye foLFkkfir gksxk] ;fn V~;wc Å/okZ/kj voLFkk esa tk;sA ¼;g ekudj fd edZjh dkWye dh yEckbZ esa ux.; 

:i ls deh vkrh gS] lkFk gh fu;r rkieku ij ¼lerkih; izØe½ fd;k tkrk gSA½    

Ans. 30 mm 

Sol. 
P  = 76 cm0 P  = 76 cm0

45 cm 45 cm10cm
 

 Initially : (A) 76 × 45 × A = 76 × 45 × A (B) 
   A = Area of cross section. 
 When tube is made vertical, let Hg column gets displaced by x cm towards A.    
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 For A side : P1 × (45 – x) × A = 76 × 45 × A 
 For B side : P2 × (45 + x) × A = 76 × 45 × A   
 also P2 = P1 + 10 

 
76 45

(45 x)




 = 

76 45

(45 x)




 + 10    76 × 45

1 1

(45 x) (45 x)

 
 

  
 = 10 

       76 × 45
45 x 4s x

(45 x) (45 x)

   
 

  
 = 10 

Sol. 
P  = 76 cm0 P  = 76 cm0

45 cm 45 cm10cm
 

 izkjEHk esa : (A) 76 × 45 × A = 76 × 45 × A (B) 

   A = vuqizLFk dkV dk {ks=kQy  

 tc ufydk Å/okZ/kj gksrh gS rc ekuk Hg LrEHk A dh rjQ x cm }kjk foLFkkfir gksrk gSA        

 
 A dh rjQ : P1 × (45 – x) × A = 76 × 45 × A 

 B dh rjQ : P2 × (45 + x) × A = 76 × 45 × A   

 P2 = P1 + 10 

 
76 45

(45 x)




 = 

76 45

(45 x)




 + 10    76 × 45

1 1

(45 x) (45 x)

 
 

  
 = 10 

       76 × 45
45 x 4s x

(45 x) (45 x)

   
 

  
 = 10 

 
Section (B) : Daltons law of partial pressures 

[k.M (B) : MkYVu dk vkaf'kd nkc dk fu;e 

8. Consider the arrangment of bulbs shown below.      

  1.0L
    N

300 mm

 

2

   1.0 L
    N

240 mm
2

   0.5 L
   H

 440 mm
2

 
 If the pressure of the system when all the stopcocks are opened is x (in atm) then find 100 x ?  
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 (760 mm = 1 atm)  
  

  1.0L
    N

300 mm

 

2

   1.0 L
    N

240 mm
2

   0.5 L
   H

 440 mm
2

 
 mijksDr fn, x;s ladk; dk dqy nkc tc lHkh okYo [kksy fn;s tkrs gS x atm gksxk rc 100 x dk eku crkb;s ?  

 (760 mm = 1 atm)  
Ans. 40 atm  

Sol. Total number of moles = 
300

760
 × 

1

RT
 + 

240

760
 × 

1

RT
 + 

440

760
 × 

.5

RT
 

 Let the pressure of the gases be P atm when all the stopcocks are open. 
 Applying ideal gas equation, 

 P(1 + 1 +.5) = 
300 1 240 1 440 .5

760 RT 760 RT 760 RT

 
      

RT ; P = 0.4 atm. 

 x = 0.4 
 Therefore, 10 x= 4 

gy % dqy eksyksa dh la[;k = 
300

760
 × 

1

RT
 + 

240

760
 × 

1

RT
 + 

440

760
 × 

.5

RT
 

 tc lkjs LVkWi dkWdksa dks [kksy fn;k x;k rc ekuk fd xSl dk nkc P atm gSA  

 vkn'kZ xSl lehdj.k iz;qDr djukA  

 P(1 + 1 +.5) = 
300 1 240 1 440 .5

760 RT 760 RT 760 RT

 
      

RT ; P = 0.4 atm.  

 
Section (C) : Mixing of Gases 

[k.M (C) : xSlksa dk feJ.k 

9. Two vessels whose volumes are in the ratio 2 : 1 contain nitrogen and oxygen at 2500 mm and 1000 
mm pressures respectively when they are connected together what will be the pressure of the resulting 
mixture (in meters) ? 

 nks ik=k ftuesa ukbVªkstu ,oa vkDlhtu dk nkc 2500 mm ,oa 1000 mm Øe'k gSA nksuksa ik=kksa dk vk;ru dk 

vuqikr 2 : 1 gSA tc nksuksa ik=kks dks tksM+k tkrk gS] rks crk;s ifj.kkeh feJ.k dk nkc D;k gksxk ¼ehVj esa½A 

Ans. 2 m 

Sol.        

 PA × 2V = Pfinal
 
× (3V)   PB × V = Pfinal

 
× 3V 

 
2

3
 × 2500 = Pfinal   

1000

3
 = Pfinal 

 Ptotal
 
= 

5000

3
 + 

1000

3
 = 2000 mm or  = 2 m  

Sol.        

 PA × 2V = PvfUre 
× (3V)   PB × V = PvfUre 

× 3V 
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2

3
 × 2500 = PvfUre   

1000

3
 = PvfUre 

 Pdqy 
= 

5000

3
 + 

1000

3
 = 2000 mm or  = 2 m  

 

Section (D) : Graham's  law of diffusion 

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

10. At 20ºC, two balloons of equal volume and porosity are filled to a pressure of 2 atm, one with 14 kg N2 
and other with 1 kg of H2. The N2 balloon leaks to a pressure of 1/2 atm in 1 hr. How long will it take for 
H2 balloon to reach a pressure of 1/2 atm ?      

 20ºC rki ij] nks leku vk;ru ds rFkk leku fNfnzr xqCckjs 2 atm nkc ij Hkjs tkrs gSaA buesa ls ,d xqCckjk 14 kg 

N2 ls rFkk nwljk xqCckjk 1 kg H2 ls Hkjk gSA N2 okyk xqCckjk 1 ?kaVs es 1/2 atm rd nkc de djrk gS] rc crkb;s fd 

H2 okyk xqCckjk 1/2 atm nkc rd igq¡pus esa fdruk le; ysxk ? 

Ans. 16 Minutes 

Sol. At constant volume and temperature P  W (here, volume of balloon is assumed to be constant) 
 Thus, for N2 : P1  = 2 atm  P2 = 1/2 atm at t = 1 hr 

 1 1

2 2

P w

P w
  or  w2 = 2

1

P

P
 × w1   or w2 = 

½

2
 × 14 = 

14

4
 

  wt of N2  diffused = 14 – 
14

4
 =  

21

2
kg 

 For H2 : P1 = 2 atm  P2 = ½ atm at t = t hr 
  w1 = 1 kg w2 = ?      

  w2 = 2

1

P

P
 × w1 = ¼ kg 

 Hence wt of H2 diffused = 1 – ¼ = ¾ kg 
 Now, we are to conclude one point as  

  A B

B A

r

r





, as per Graham law 

  

A

A

B

B

V

t

V

t

 = B

A




 or  A B B

B A A

V t

V t


 


 or A B B A

B A A B

V t

V t

 
 

 
 

    or A B B A

B B A B

V t

V t

 


 
  or A B A

B A B

w t

w t


 


 

 For our problem we can write, 

  2 2 2

2 2 2

H N H

N H N

w t M

w t M





  or 

21
2

¾ 1 2 1

/ t 28 14


 


 or 

6 1 1

21 4 t 14
 


 

 or 
1 1

14t 14
   or t =  

14 1

14 14
  hr  =  

60

14
 

60

3.741
 mins  =  mins = 16 mins 

  for H2, 16 mins are required   Ans. 

Sol. fu;r rkieku o vk;ru ij] P  W (;gkW xqCckjs dk vk;ru fu;r ekuk gSA) 

 blfy, N2 : P1  = 2 ds fy,  P2 = 1/2 atm t = 1 ij  

 1 1

2 2

P w

P w
  ;k w2 = 2

1

P

P
 × w1   ;k w2 = 

½

2
 × 14 = 

14

4
 

  folfjr N2 dk Hkkj = 14 – 
14

4
 =  

21

2
kg 

 H2 ds fy, :   P1 = 2 atm  P2 = ½ atm at t = t ij  

  w1 = 1 kg w2 = ?      

  w2 = 2

1

P

P
 × w1 = ¼ kg 
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 blfy, folfjr H2 dk Hkkj = 1 – ¼ = ¾ kg 

  A B

B A

r

r





, xzkge fu;e ds vuqlkj  

  

A

A

B

B

V

t

V

t

 = B

A




 ;k A B B

B A A

V t

V t


 


 ;k A B B A

B A A B

V t

V t

 
 

 
 

    ;k A B B A

B B A B

V t

V t

 


 
 ;k A B A

B A B

w t

w t


 


 

 bl iz'u ds fy,] 

  2 2 2

2 2 2

H N H

N H N

w t M

w t M





  ;k 

21
2

¾ 1 2 1

/ t 28 14


 


 ;k 

6 1 1

21 4 t 14
 


 

 ;k 
1 1

14t 14
   ;k t =  

14 1

14 14
  hr  =  

60

14
 

60

3.741
 mins  =  mins = 16 mins 

 

  H2
 
ds fy,, 16 min dh vko';drk   Ans. 

 

Section (E) : Kinetic theory of gases 

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

11. Two flask A & B have capacity of 1 litre and 2 litre respectively. Each of them contain 1 mole of a gas. 
The temperature of the flask are so adjusted that average speed of molecules in “A” is twice that in “B” 
& pressure in flask “A” is x times of that in “B”. Then value of x is -  

 nks ik=k A rFkk B ftudh {kerk Øe'k% ,d yhVj rFkk nks yhVj gSA nksuks esa ,d xSl dk ,d eksy gSA rki dks bl 

izdkj lek;ksftr fd;k tkrh gS fd “B” dh rqyuk esa “A” esa v.kqvksa dh vkSlr pky nks xquh gS rFkk ik=k “A” esa nkc 

“B” dh rqyuk esa x xquk gSA rks x dk eku gksxk % 

Ans.  8  
Sol. PAVA = nARTA   nA = nB = 1 

 PBVB = nBRTB   A

B

V

V
 = 

1

2
  (Vavg)A = 2(Vavg)B 

 A A

B B

P V

P V
 = A A

B B

n T
.

n T
    V  T  

 A

B

P 1

P 2

 
  

 = 
1 4

1 1

   
      

   TA = 4TB  

 PA = 8PB 

 Value of “x” will be 8.  

 “x” dk eku 8 gksxkA  
 

Section (F) : Eudiometry 

[k.M (F) : xSl vk;rufefr 

12. 50 ml of gaseous mixture of acetylene and ethylene is taken in a ratio of a : b requires 700 ml of air 
containing 20% by volume O2 for complete combusion. Calculate the volume of air required for 
complete combution of a mixture (50 ml) having ratio b : a. (Report your answer divide by 25). 

 ,d 50 ml  ,lhfVyhu o ,fFkyhu dk feJ.k ftlesa os a : b ds vuqikr esa mifLFkr gS ds iw.kZ ngu ds fy, 700 ml 

ok;q ftlesa 20% O2 ¼vk;ru ds vuqlkj½ mifLFkr gS fd vko';drk gksrh gSA rc ml ok;q dk vk;ru Kkr dhft, 

tks feJ.k (50 ml) ftlesa ,lhfVyhu o ,fFkyhu b : a ds vuqikr esa mifLFkr gS ds iw.kZ ngu ds fy, vko';d gSA 

¼viuk mÙkj 25 ls Hkkx dj ns½ .          

Ans. 27 

Sol. Let volume of C2H2 = x ml (since gases are assume ideal, therefore moles  volume) 

  volue of C2H4 = 50 – x 
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  C2H2 + 
5

2
O2   2CO2 + H2O 

     x 
5

2
x 

  C2H4  +  3O2   2CO2 + 2H2O 
  50 – x     3(50 – x) 

 Total volume of O2 = 
5

2
 x + 3(50 – x) = 700 × 

20

100
 

  x = 20 ml 

  volume of C2H2 = 20 ml 

  volume of C2H4 = 30 ml 
 In new conditions 

  volume of C2H2 = 30 ml 

  volume of C2H4 = 20 ml 

  C2H2 + 
5

2
O2   2CO2 + H2O 

     30 
5

30
2


 
  

x 

  C2H4  +  3O2   2CO2 + 2H2O 
      20     3(20) ml 

 Total volume of O2 = 
5

30
2

 
  

 + 3(20) = 135 

  Total volume of air = 
135

0.2
 = 675 ml 

 V = 675/25 = 27 

gy. ekuk fd  C2H2 dk vk;ru = x ml ( xSlksa dks vkn'kZ ekuk x;k gS  eksy    vk;ru) 

  C2H4 dk vk;ru = 50 – x 

  C2H2 + 
5

2
O2   2CO2 + H2O 

     x 
5

2
x 

  C2H4  +  3O2   2CO2 + 2H2O 
  50 – x     3(50 – x) 

 dqy vk;ru  O2 = 
5

2
x + 3(50 – x) = 700 × 

20

100
 

  x = 20 ml 

  vk;ru  C2H2 = 20 ml 

  vk;ru  C2H4 = 30 ml 

 vc ubZ ifjfLFkfr esa In new conditions 

  vk;ru  C2H2 = 30 ml 

  vk;ru  C2H4 = 20 ml 

  C2H2 + 
5

2
O2   2CO2 + H2O 

     30 
5

30
2


 
  

x 

  C2H4  +  3O2   2CO2 + 2H2O 
      20     3(20) ml 

 O2  dk dqy vk;ru = 
5

30
2

 
  

 + 3(20) = 135 

 ok;q dk dqy vk;ru = 
135

0.2
 = 675 ml 

 V = 675/25 = 27 
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13. 10 ml of a mixture of CH4, C2H4 and CO2 was exploded with excess of air. After explosion there was a 
contraction of 17 ml and after treatment with KOH, there was further reduction of 14ml. Find volume of 
CO2 in 20 mL of original mixture (in mL).  

 CH4, C2H4 rFkk CO2 ds 10 ml feJ.k dks ok;q dh vf/kdrk esa foLQksfVr djk;k tkrk gSA foLQksV ds i'pkr~ vk;ru 

esa 17 ml dh deh vkrh gS rFkk KOH ls mipkfjr djus ds i'pkr~ iqu% 14 ml dh deh gksrh gSA 20 mL izkjfEHkd 

feJ.k esa  CO2 ds vk;ru dk eku mL esa Kkr djksA      

Ans. 3 
Sol Volume of H2O produced = 17 mL; Volume of CO2 produced = 14 mL 
 Total volume of CO2 = volume of CO2 initially + volume of CO2 produced = 14 ml 
 suppose volume of CH4 and C2H4 in the mixture x and y ml respectively 
 volume of CO2 produced on explosion = 14 – (10 – x – y) = (4 + x + y) ml   
 POAC for C, H and O  
 for C, 1 × mole of CH4 + 2 × mole of C2H4 = 1 × mole of CO2  
  x + 2y = 4 + x + y   y = 4 
 for H, 4x + 4y = 2 × mole of H2O   ......... (i) 
 for O, 2 × mole of O2 =  2 × (4 + x + y) + mole of H2O  ......... (ii) 
 for equation (i) and (ii)  
 mole of O2 = (4 + 2x + 2y) (use in explosion) 
 in explosion reaction 
 volume of reactant – volume of product = 17 ml 
 (x + y) + (4 + 2x + 2y) – (4 + x + y) = 17    
 2x + 2y = 17        ......... (iii) 
 from equation (i) and (iii)  
 volume of CH4 = 4.5, volume of C2H4 = 4 ml, volume of CO2 = 1.5 ml  

gy- mRiUu H2O dk vk;ru = 17 mL; mRiUu CO2 dk vk;ru  = 14 mL 

 CO2 dk dqy vk;ru = çkjEHk esa CO2 dk vk;ru + mRiUu CO2 dk vk;ru = 14 ml 

 ekuk dh feJ.k esa CH4 rFkk C2H4 dk vk;ru Øe'k% x rFkk y ml gSA 

 foLQksV djus ij mRiUu CO2 dk vk;ru = 14 – (10 – x – y) = (4 + x + y) ml   

 C, H rFkk O ds fy, POAC, 

 C ds fy,, 1 × mole of CH4 + 2 × mole of C2H4 = 1 × mole of CO2  

  x + 2y = 4 + x + y   y = 4 

 H ds fy,, 4x + 4y = 2 × mole of H2O   ......... (i) 

 O ds fy,, 2 × mole of O2 =  2 × (4 + x + y) + mole of H2O  ......... (ii) 

 lehdj.k (i) rFkk (ii) ls 

 O2 ds eksy = (4 + 2x + 2y) (foLQksV esa ç;qDr) 

 foLQksVu vfHkfØ;k esa  

 fØ;kdkjdksa dk vk;ru – mRikn dk vk;ru = 17 ml 

 (x + y) + (4 + 2x + 2y) – (4 + x + y) = 17    
 2x + 2y = 17        ......... (iii) 

 lehdj.k (i) rFkk (iii) ls 

 CH4 dk vk;ru = 4.5, C2H4 dk vk;ru = 4 ml, CO2 dk vk;ru = 1.5 ml  

 

PART - III : ONE OR MORE THAN ONE OPTION CORRECT TYPE 

Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi çdkj 
 
Section (A) : Ideal gas equation & gas laws   

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

1. A gas cylinder containing cooking gas can withstand a pressure of 14.9 atmosphere. The pressure 
guaze of cylinder indicates 12 atmosphere at 27ºC. Due to sudden fire in the building temperature 
starts rising. The temperature at which cylinder will explode is :     
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 [kkuk idkus okyh xSl dk flys.Mj 14.9 ok;qe.My dk nkc lgu dj ldrk gSA 27ºC ij flys.Mj dk nkc xSt  

¼nkcekih½ 12 ok;qe.My bafxr djrk gS, fcfYMax esa vpkud vkx yxus ls rkieku c<+ tkrk gS, og rki Kkr djsa 

ftl ij flys.Mj QV tk;sxk % 

 (A*) 372.5 K   (B*) 99.5 ºC  (C) 199 ºC  (D) 472.5 k   
Sol. Suppose the cylinder will burst at T2K 

  T2 = 2 1

1

P T

P
(V1 = V2) = 

14.9 300

12


 = 372.5 K 

gy- ekuk fd flys.Mj T2K rki ij QV tkrk gSA 

  T2 = 2 1

1

P T

P
(V1 = V2) = 

14.9 300

12


 = 372.5 K 

 
2. What conculsion would you draw from the following graphs for an ideal gas ? 

 
 (A) As the temperature is reduced, the volume as well as the pressure increase 
 (B) As the temperature is reduced, the volume becomes zero and the pressure reaches infinity 
 (C*) As the temperature is reduced, the pressure derease 
 (D*) A point is reached where, theoretically, the volume become zero 

 fuEu vkjs[kksa ls vki D;k fu"d"kZ fudkyrs gS \ 

 
 (A) tSls tSls rkieku de gksrk gS oSls oSls vk;ru ,oa nkc esa o`f} gksrh gSA 

 (B) tc rkieku de gksrk gS rc vk;ru 'kwU; gks tkrk gS ,oa nkc vuUr gks tkrk gSA 

 (C*) tSls tSls rkieku de gksrk gS oSls oSls nkc ?kVrk gSA 

 (D*) fdlh ,d fcUnq ij vk;ru fl)kfUrd :i ls 'kwU; gks tkrk gSA 

 
3. A open ended mercury manometer is used to measure the pressure exerted by a trapped gas as shown 

in the figure. Initially manometer shows no difference in mercury level in both columns as shown in 
diagram.        

 
 After sparking 'A' dissociates according to following reaction   

  A(g)   B(g) + 3C(g) 

 If pressure of Gas “A” decrease to 0.9 atm. Then : 
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 (Assume temperature to be constant and is 300 K) 
 (A*) total pressure increased to 1.3 atm  (B*) total pressure increased by 0.3 atm 
 (C) total pressure increased by 22.3 cm fo Hg (D*) difference in mercury level is 228 mm. 

 ,d [kqys fljs okys ikjk ;qDr esuksehVj dk mi;ksx ik=k esa ca/k xSl }kjk vkjksfir nkc dks ekius esa fd;k tkrk gS 

tSlk fd fp=k esa fn[kk;k x;k gSA izkjHka esa esuksehVj esa ikjs ds nksuksa LrEHk esa dksbZ varj ugh gSA 

 fpaxkjh yxkus ds i'pkr xSl 'A' fuEu izdkj ls fo;ksftr gksrh gSA    

  A(g)   B(g) + 3C(g) 

 ;fn xSl “A” dk nkc ?kV dj  0.9 atm  gks tkrk gSA 

 (ekuk fd rki 300 K ij fLFkj gS½ rc & 

 (A*) dqy nkc c<+ dj 1.3 atm gks tkrk gSA   (B*) dqy nkc 0.3 atm c<+ tkrk gSA 

 (C)  dqy nkc 22.3 cm Hg c<+ tkrk gSA    (D*) ikjs ds fLFkj dk vUrj 228 mm gks tkrk gSA  

Sol. PT = 1 + 3 × 0.1 = 1.3 atm 

 P = 0.2 atm or ;k 76 × 0.3 cm of Hg   or   760 × 0.3 mm of Hg 

 
4. Which of the following is/are correct ?    
 (A) At constant volume, for a definite quantity of an ideal gas graph of PT v/s T2 will be parabolic  
 (B*) At constant pressure, for a definite quantity of an ideal gas graph of VT v/s T will be parabolic  
 (C*) In going from A to B for definite quantity of an ideal gas pressure increase 

  

 
V 

T 

A 
B 

 

 (D*) At constant volume, for a definite quantity of an ideal gas graph of 
p

T
 v/s T2 will be straight line. 

 fuEu esa ls dkSulk@dkSuls lgh gS@gSaA 

 (A) fLFkj vk;ru ij] vkn'kZ xSl dh fuf'pr ek=kk ds fy, PT v/s T2  dk vkjs[k ijoy;dkj gksrk gSA  

 (B*) fLFkj nkc ij] vkn'kZ xSl dh fuf’pr ek=kk ds fy, VT v/s T dk vkjs[k ijoy;dkj gksxkA  

 (C*) ,d vkn'kZ xSl dh fuf'pr ek=kk ds fy, A ls B rd tkus ij nkc c<+rk gSA 

  

 
V 

T 

A 
B 

 

 (D*) fLFkj vk;ur ij] vkn'kZ xSl dh fuf'pr ek=kk ds fy, 
p

T
 v/s T2  dk vkjs[k ljy js[kk izkIRk gksrk gSA  

Sol. At constant V, n 

  PT = KT2  y = kx Straight line  
 At constant P, n 

  VT = KT2  y = kx2  Parabola  

  

 
V 

T 

A 
B 

I II 

 
 Slope of line () > Slope of line ()  

  
I

nR

P

 
  

 > 
II

nR

P

 
  

 

  PB > PA  
 At constant V & n 
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  P = KT 

  
P

T
 = K 

  
P

T
 v/s T2 will be straight line.  

gy- fLFkj V, n ij 

  PT = KT2  y = kx ljy js[kk 

 fLFkj P, n ij 

  VT = KT2  y = kx2  ijoy; 

 

 
V 

T 

A 
B 

I II 


 js[kk () dh <ky > js[kk () dh <ky 

  
I

nR

P

 
  

 > 
II

nR

P

 
  

 

  PB > PA  

 fLFkj V, n ij 

  P = KT 

  
P

T
 = K 

  
P

T
 v/s T2 ljy js[kk gksxkA  

 

5. For gaseous state at constant temperature which of the following plot is correct ? 

 fLFkj rki ij xSlh; voLFkk ds fy, fuEu esa ls dkSuls vkjs[k lgh gS \ 

 (A*)    (B*)  

 (C*)     (D)    

 

Section (B) : Daltons law of partial pressures 

[k.M (B) : MkYVu dk vkaf'kd nkc dk fu;e 

6. In a closed rigid container, 3 mol of gas A and 1 mol of gas B are mixed at constant temperature. If 
1mol of another gas C at same temperature is introduced and all gases are considered to be non 
reacting, then           

 (A*) Partial pressure of gases A and B remain unaffected due to introduction of gas C.  

 (B) Ratio of total pressure before and after mixing of gas 'C' is 
3

5
. 

 (C*) If the total pressure of gas mixture before introducing gas 'C' is 20atm, then the total gas pressure 
after mixing 'C' will be 25 atm. 

 (D*) If data of option'C' are used, then partial pressure of gas 'C' will be 5 atm. 
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 ,d can <`<+ ik=k esa] fu;r rki ij] xSl A ds  3 eksy rFkk xSl B ds 1 eksy dks fefJr fd;k tkrk gSA ;fn leku 

rki ij] ,d vU; xSl C ds 1 eksy dks ik=k esa feyk;k tkrk gS] rFkk] lHkh xSlksa dks ijLij vfØ;k'khy ekuk tkrk 

gSA rc  

 (A*) xSl C dks feykus ij xSl A rFkk B ds vkaf'kd nkc] vçHkkfor cus jgrs gSaA  

 (B) xSl 'C' dks feykus ds iwoZ rFkk i'pkr~ dqy nkc dk vuqikr 
3

5
 gSA 

 (C*) ;fn xSl 'C' dks feykus ls iwoZ xSlh; feJ.k dk dqy nkc 20 atm gSA rc] xSl 'C' dks feykus ds i'pkr~ dqy xSl 

nkc 25 atm gksxkA 

 (D*) ;fn fodYi 'C'  ds vkdM+s (data) ç;qDr fd;s tk,¡ rc] xSl 'C' dk vkaf'kd nkc 5 atm gksxkA 

Sol. nA = 3, nB = 1, nC = 1 

  (PT)i = 
(3 1)RT

V


   (PT)f = 

5RT

V
   T i

T f

(P )

(P )
 = 

4

5
. 

 Partial pressure of C = XC × PT = 
1

5
 × 25 = 5 atm. (C dk vkaf'kd nkc = XC × PT = 

1

5
 × 25 = 5 atm.) 

 

Section (C) : Mixing of Gases 

[k.M (C) : xSlksa dk feJ.k 

7. Carbon mono oxide (CO) and oxygen O2 react according to :    

  2CO(g) + O2(g)  2CO2(g) 
 Assuming that the reaction takes place and goes to completion, after the valve is opened in the 

apparatus represented in the accompanying figure. Also assume that the temperature is fixed at 300 K. 
(Take R = 0.08 atm L/mole K)  

 
 (A*) Partial Pressure of O2 = 6 atm.  (B*) Number of moles of CO2 formed = 2  
 (C*) Number of moles of O2 left = 1   (D) Partial Pressure of O2 = 3 atm. 

 dkcZu eksuks vkWDlkbM (CO) vkSj vkDlhtu O2 dh vfHkfØ;k fuEu gksrh gSA  

  2CO(g) + O2(g)  2CO2(g) 

 ;g ekudj vfHkfØ;k iw.kZr;k :i ls gksrh gS] fn;s x;s fp=k esa okYo [kksyus ds ckn D;k gksxkA ekuk rkieku 300 K 

ij fu;r gSA (yhft,] R = 0.08 atm L/mole K)  

 
 (A*) O2 dk vkaf'kd nkc = 6 atm.   (B*) CO2 ds cuus okys eksyksa dh la[;k = 2  

 (C*) O2 ds 'ks"k cps eksyksa dh la[;k = 1   (D) O2 dk vkaf'kd nkc = 3 atm. 

Sol. nCO = 
PV

RT
 = 

16 3

0.08 300




 = 2  ; 

2On  = 
PV

RT
 = 

48 1

0.08 300




 = 2  

  2CO + O2   2CO2 (g)  

  CO is limiting Reagent so no. of moles of CO2 formed = 2  

  CO is limiting Reagent so no. of moles of O2 left = 1  

  Partial Pressure O2 = 
nRT

v
 = 

1 0.08 300

4

 
 = 6 atm.  

Sol. nCO = 
PV

RT
 = 

16 3

0.08 300




 = 2  ; 

2On  = 
PV

RT
 = 

48 1

0.08 300




 = 2  

  2CO + O2   2CO2 (g) 

  CO lhekUr vfHkdeZd gS blfy, fufeZr CO2 ds eksy = 2  
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  CO lhekUr vfHkdeZd gS blfy, 'ks"k O2 ds eksy = 1  

  vkaf'kd nkc O2 = 
nRT

v
 = 

1 0.08 300

4

 
 = 6 atm. 

 

Section (D) : Graham's  law of diffusion 

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

8. Which of the following statements are correct ?     
 (A) Helium diffuses at a rate 8.65 times as much as CO does. 
 (B*) Helium escapes at a rate 2.65 times as fast as CO does. 
 (C) Helium escapes at a rate 4 times as fast as CO2 does. 
 (D*) Helium escapes at a rate 4 times as fast as SO2 does.  

 fuEu esa ls dkSuls dFku lgh gS \ 

 (A) CO dh rqyuk esa ghfy;e 8.65 xquk vf/kd nj ij folfjr gksrh gSA  

 (B*) CO dh rqyuk esa ghfy;e 2.65 xquk vf/kd 'kh?kzrk ls iyk;u djrh gSA  

 (C) CO2 dh rqyuk esa ghfy;e 4 xquk vf/kd 'kh?kzrk ls iyk;u djrh gSA  

 (D*) SO2 dh rqyuk esa ghfy;e 4 xquk vf/kd 'kh?kzrk ls iyk;u djrh gSA  

Sol. r  
1

M
    

 

9.  The rate of diffusion of 2 gases ‘A’ and ‘B’ are in the ratio 16: 3. If the ratio of their masses present in 
the mixture is 2 : 3. Then         

 (A) The ratio of their molar masses is 16 : 1   
 (B*) The ratio of their molar masses is 1 : 4 
 (C) The ratio of their moles present inside the container is 1 : 24   
 (D*) The ratio of their moles present inside the container is 8 : 3  

 nks xSlksa ‘A’ rFkk ‘B’ ds folj.k dh nj dk vuqikr 16 : 3 gSA ;fn feJ.k esa mifLFkr buds Hkkjksa ds vuqikr 2 : 3 gSA  

 (A) blds eksyj Hkkjksa dk vuqikr 16 : 1 gksxkA      

 (B*) blds eksyj Hkkjksa dk vuqikr 1 : 4 gksxkA 

 (C) ik=k ds vUnj mifLFkr blds eksy dk vuqikr 1 : 24 gksxkA 

 (D*) ik=k ds vUnj mifLFkr blds eksy dk vuqikr 8 : 3 gksxkA 

Sol. Given fn;k x;k gS  A

B

r

r
 = 

16

3
; A

B

w

w
 = 

2

3
 

 we have  ge j[krs gS   A

B

r

r
 = A

B

n

n
B

A

M

M
 

 
16

3
 = A B

A B

w M

M w
B

A

M

M
  

 
16

3
 = 

2

3

3 / 2

B

A

M

M

 
  

   

3 / 2

B

A

M

M

 
  

 = 8   B

A

M

M
 = 4 

  mole ratio eksy vuqikr  = 8 : 3 

 

Section (E) : Kinetic theory of gases 

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

10. If a gas is allowed to expand at constant tempeature then which of the following does not hold true : 
 (A*) the kinetic energy of the gas molecules decreases 
 (B*) the kinetic energy of the gas molecules increases 
 (C) the kinetic energy of the gas molecules remains the same 
 (D*) Can not be predicted  

 ;fn ,d xSl fuf'pr rki ij foLrkfjr gksrh gS rc fuEu esa ls dkSulk lR; ugha gSA  

 (A*) xSl ds v.kqvksa dh xfrt ÅtkZ de gksrh gSA  (B*) xSl ds v.kqvksa dh xfrt ÅtkZ c<+rh gSA  

 (C) xSl ds v.kqvksa dh xfrt ÅtkZ leku jgrh gSA  (D*) dqN dgk ugha tk ldrkA   

Sol. K.E. is a function of temperature. If temperature is constant, K.E. will be constant.  

 xfrt ÅtkZ rkieku ij fuHkZj djrh gSA tc rd rki fu;r gSA xfrt ÅtkZ dk eku fu;r jgsxk A  
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11. Precisely 1 mol of helium and 1 mol of neon are placed in a container. Indicate the correct statements 
about the system.          

 (A) Molecules of the two gases strike the wall of the container with same frequency. 
 (B*) Molecules of helium strike the wall more frequently. 
 (C*) Molecules of helium have greater average molecular speed. 
 (D) Helium exerts larger pressure. 

 fdlh ,d ik=k esa ,d eksy ghfy;e o ,d eksy fuvkWu mifLFkr gS rc fuEu esa dkSuls  dFku lgh gSA 

 (A)  nksuks xSlksa ds v.kq leku vkof̀Ùk ls ik=k dh nhokjksa ls Vdjkrs gSA 

 (B*) ghfy;e ds v.kq T;knk vko`fÙk ls ik=k dh nhokjksa ls Vdjkrs gSA 

 (C*) ghfy;e ds v.kqvksa dh vkSlr vkf.od xfr vf/kd gSA 

 (D) ghfy;e xSl vf/kd nkc vkjksfir djrh gSA 

Sol. Helium gas has lower molecular mass and hence it moves faster than neon and strikes the wall more 
frequently. 

 Uav = 
8RT

M
 

 Uav  
1/ 2

1

M

 
  

 

 Hence, He has higher speed than neon. 

gy- pwafd ghfy;e ds v.kq dk Hkkj de gS vr% os vf/kd xfr ls ik=k dh nhokjksa ls Vdjkrs gS o muds Vdjkus dh vko`fÙk 

vfèkd gksrh gSA Uav = 
8RT

M
 

 Uav  
1/ 2

1

M

 
  

 

 
12. Indicate the correct statement for equal volumes of N2(g) and CO2(g) at 25ºC and 1 atm. 
 (A*) The average translational KE per molecule is the same for N2 and CO2 
 (B) The rms speed remains same for both N2 and CO2 
 (C*) The density of N2 is less than that of CO2 
 (D*) The total translational KE of both N2 and CO2 is the same 

 N2(g) o CO2(g) ds  25ºC o 1 atm ij feJ.k ds ckjs esa fuEu esa ls dkSuls dFku lR; gSA  

 (A*) N2 o CO2 dh vkSlr LFkkukarj.k xfrt ÅtkZ leku gSA 

 (B)  N2 o CO2 dh rms xfr leku gS 

 (C*)  N2 dk ?kuRo CO2 ls de gSA 

 (D*) N2 o CO2 nksukas dh dqy LFkkukarj.k xfrt ÅtkZ leku gSA 

Sol. 
2Nn  = 

2COn  p, V, T = constant mass of N2 < mass of CO2. 

 
2Nn  = 

2COn  p, V, T = fu;r   N2 dk nzO;eku < CO2 dk nzO;eku . 
 

Section (F) : Eudiometry 

[k.M (F) : xSl vk;rufefr 

13. A hypothetical gaseous element having molecular formula Mx is completely changed to another 
gaseous allotrope having molecular formula My at 310 K. In this act volume of the gas is contracted by 
12 ml to a volume of 8 ml. The simplest possible molecular formulae of the two allotropes are 

 ,d dkYifud xSlh; rRo ftldk v.kqlw=k Mx gS vius nwljs vij:i ftldk v.kqlw=k My gS esa 310 K rki ij iw.kZr% 

gks tkrk gS bl vfHkfØ;k esa xSl dk vk;ru 12 ml ls ?kVdj 8 ml gks tkrk gSA rc mu vij:iksa dk ljyre 

v.kqlw=k gksxkA  

 (A*) M2   (B) M3   (C) M4   (D*) M5 

Sol. yMx  xMy 

 20 ml 

 
20x

y
 = 8 

 
x

y
 = 

2

5
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14. A 100 ml mixture of CO and CO2 is passed through a tube containing red hot charcoal. The volume 
now becomes 160 ml. The volumes are measured under the same conditions of temperature and 
pressure. Amongst the following, select the correct statement(s) : 

 (A*) Mole percent of CO2 in the mixture is 60. (B*) Mole fraction of CO in the mixture is 0.40 
 (C) The mixture contains 40 ml of CO2  (D*) The mixture contains 40 ml of CO 

 100 ml CO ,oa CO2 dk feJ.k ,d uyh ftlesa jDr rIr pkjdksy mifLFkr gS ls izokfgr fd;k tkrk gS feJ.k dk 

vk;ru vc 160 ml  gks tkrk gSA lHkh vk;ru leku T ,oa P ij ekis x;s gSA vr% fuEu esa ls lgh dFku gS@gSa : 

 (A*) feJ.k esa CO2 dk eksy izfr'kr 60 gS  (B*) feJ.k esa CO dk eksy izHkkt 0.4 gS 

 (C) feJ.k esa 40ml  CO2 mifLFkr gS   (D*) feJ.k esa 40 ml CO mifLFkr gS  

Sol. Let CO is (100 – x) ml and CO2 is x ml. 

 ekuk CO, (100 – x) ml gS rFkk CO2 , x ml gS 

  CO2 + C   2CO 
    x  100 – x 
    -  100 – x + 2x 

    -  100 + x = 160 

 

PART - IV : COMPREHENSION 

Hkkx - IV : vuqPNsn (COMPREHENSION) 
 

Read the following passage carefully and answer the questions.  

fuEu vuqPNsn dks /;kuiwoZd if<+;s rFkk iz'uksa ds mÙkj nhft,A 
 

Comprehension # 1 
 MEASUREMENT OF PRESSURE  
  Barometer: A barometer is an instrument that is used for the measurement of pressure. The 

construction of the barometer is as follows 

  

Hg is filled upto brim

Thin
nairow
glass
tube  

P0

P0

P0

P = P0 atm

Hg

Perfect Vaccum

 

P A0

Mg

at equilibrium
P A = mg.

= (Ah)g.

0



 
          Cross sectional view of the capillary column 
 

 A thin narrow calibrated capillary tube is filled to the brim, with a liquid such as mercury, and is inverted 
into a trough filled with the same fluid. Now depending on the external atmospheric pressure, the level 
of the mercury inside the tube will adjust itself, the reading of which can be monitored. When the 
mercury column inside the capillary comes to rest, then the net forces on the column should be 
balanced. 

 Applying force balance, we get, 
  Patm × A= m×g  (‘A’ is the cross-sectional area of the capillary tube) 

 If ‘’ is the density of the fluid, then m = × g × h (‘h’ is the height to which mercury has risen in the 
capillary) 

 Hence,  Patm × A = (× g × h) × A or,  Patm = gh 
 Faulty Barometer: An ideal barometer will show a correct reading only if the space above the mercury 

column is vacuum, but in case if some gas column is trapped in the space above the mercury column, 
then the barometer is classified as a faulty barometer. The reading of such a barometer will be less 
than the true pressure. 

 For such a faulty barometer 
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mg

P  × Aatm

P  × Agas

 

   P0A = mg + Pgas A 

  P0 = gh + Pgas   or  gh = P0 – Pgas 

 

vuqPNsn # 1 

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 gSA 

  

Hg iw.kZ :i ls Hkjk jgrk gSa

iryk

ladjk

Xykl

V~;wc   

P A0

Mg

lkE; ij

P A = mg.

= (Ah)g.

0



 
          (dksf'kdk LrEHk dh vuqizLFk dkV dk n`';) 
 

 ,d iryh ladjh va'kkafdr dsf'kdk uyh dks iw.kZ:i ls (tgk¡ nzo fudyus okyk gks ogka rd½ edZjh tSls nzo ds lkFk 

Hkjdj] leku nzo ls Hkjh gqbZ vk;rkdkj ukan esa bls mYVk j[kk tkrk gSA vc ckâ; 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 ifjek.kh 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 gSa) 

 ;fn ‘’ rjy dk ?kuRo gS rks m= × g × h  (‘h’ og Å¡pkbZ gS ftl ij dsf'kdkuyh esa edZjh dk Lrj c<+rk gS) 

 vr%,  Patm  × A = (× g  × h) × A vFkok,  Patm  = gh 


 =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 gSa] rks csjksehVj  dks '=kqfV ;qDr csjksehVj' 

ds :i esa oxhZd`r fd;k tkrk gSaA bl izdkj ds csjksehVj dk okLrfod nkc ls de ikB~;kad gksrk gSaA 

 bl izdkj ds =kqfV ;qDr csjksehVj ds fy, 

  

mg

P  × Aatm

P  × Agas

 

   P0A = mg + PxSlA 

  P0 = gh + PxSl   ;k  gh = P0 – PxSl 

 
1. A tube closed at one end is dipped in mercury as shown in figure-3 such that the closed surface 

coincides with the mercury level in the container. By how much length of the tube should be extended 
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such that the level of Hg in the tube is 5 cm below the mercury level inside the container. (Assume 
temperature remains constant)  

 ,d fljs ij cUn uyh dks edZjh esa bl izdkj Mqcks;k tkrk gS] tSlk fd fp=k-3 esa n'kkZ;k x;k gS] fd uyh dh cUn 

lrg] ik=k  esa j[ks edZjh ry ds cjkcj gksrh gS, uyh dks fdruk Åij mBk;k tk;s fd uyh esa Hg dk ry] ik=k esa 

j[ks edZjh ds ry ls 5 cm uhps gks ¼ekuk fd rki fLFkj cuk jgrk gS½ ok;qe.Myh; nkc = 70 ls-eh- (ikjk) 

 
 (A) 18 cm  (B*) 19 cm  (C) 24 cm  (D) 30 cm 
Sol. P1 = 70 + 20 = 90 cm of Hg,  

 P2 = (70 + 5) cm of Hg   90 × 20 = 75 × (5 + x)  x = 19 cm. 
 

2. P  = 75 cmatm

10cm
of Hg

10cm,  = 20.4 gm/ml

24 cm

 

 If above tube is placed vertically with the open end upward then the length of the air column will be 
(assume temperature remains constant) 

 P  = 75 cmatm

10cm
of Hg

10cm,  = 20.4 gm/ml

24 cm

 

 ;fn Åij dh vksj [kqys fljs ds lkFk mijksDr uyh dks m/okZèkj j[kk tkrk gks rks ok;q dkWye dh yEckbZ fuEu gksxh 

 (ekuk fd rki fu;r gS): 

 (A) 20 cm  (B) 36 cm  (C*) 18 cm  (D) 15 cm 
Sol. P1 = 75 cm of Hg, V1 = 24 × A 

 P2 = 75 + 10 + 
0.4 10

13.6

 
 = 100 cm of Hg   

Patm

P2

 
  75 × 24 = 100 × x 
  x = 18 cm  
 
3. A gas column is trapped between closed end of a tube and a mercury column of length (h) when this 

tube is placed with its open end upwards the length of gas column is (1) the length of gas column 

becomes (2) when open end of tube is held downwards (as shown in fig.). Find atmospheric pressure 
in terms of height of Hg column. (Assume temperature remains constant)     
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Hg h

P0

case 

P1

1

  

Hg h

P0

case 

P22

 
 ,d xSl LrEHk dks V~;wc ds can fljs vkSj h yEckbZ ds ikjs ds LrEHk ds chp j[krs gSA tc V~;wc dk [kqyk fljk Åij 

gS rc xSl ds LrEHk dh yEckbZ (1) gS vkSj tc V~;wc ds [kqys fljs dks uhps dj nsrs gSa ¼tSlk fd fp=k esa n'kkZ;k x;k 

gS½ rc xSl ds LrEHk dh yEckbZ (2) gks tkrh gSA Hg LrEHk dh ÅapkbZ ds inksa esa ok;qe.Myh; nkc Kkr djksA 

   

 (A*) 1 2

2 1

h( )

( )




  (B) 2 1

1 2

h( )

( )




  (C) 1 2

2 1

( )

h( )




  (D) (h11 + h22) 

Sol. Case    Case  
 P1 = (P0 + h)  P2 = (P0 – h) 
 P1V1 = P2V2  

Now in both the cases, the gas is the same and temperature is also constant, hence Boyles law can be 
applied. 

 1 A (P0 + h) = 2 A (P0 – h) 

 P0 = 1 2

2 1

h( )

( )




 cm of Hg column. 

Sol. ifjfLFkfr   ifjfLFkfr   

 P1 = (P0 + h)  P2 = (P0 – h) 
 P1V1 = P2V2  

 nksuksa fLFkfr;ksa esa xSl leku gS vkSj rkieku fu;r gS blfy, ckW;y dk fu;e yxk;k tk ldrk gSA  

 1 A (P0 + h) = 2 A (P0 – h) 

 P0 = 1 2

2 1

h( )

( )




 cm of Hg column. 

 
Comprehension # 2 
 Dalton's Law: Suppose a mixture of two ideal gases, A and B, is contained in a volume V at a 

temperature T. Then, since each gas is ideal, we can write 

   PA = nA
RT

V
,  PB = nB

RT

V
 

 That is, in the mixture each gas exerts a pressure that is the same as it would exert if it were present 
alone, and this pressure is proportional to the number of moles of the gas present. The quantities PA 
and PB are called the partial pressures of A and B respectively. According to Dalton's law of partial 
pressures, the total pressure, Pt, exerted on the walls of the vessel is the sum of the partial pressures of 
the two gases : 

   Pt = PA + PB = (nA + nB)
RT

V

 
  

. 

 The expression can be generalised so as to apply to a mixture of any number of gases. The result is  

   Pt = i

i

P  = i

i

RT
n

V
 ,   ...(1) 
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 where 'i' is an index that identifies each component in the mixture and the symbol i stands for the 
operation of adding all the indexed quantities together. Another useful expression of the law of partial 
pressures is obtained by writing 

  PA = nA
RT

V
, Pt = i

i

RT
n

V
 ,  A

t

P

P
 = A

i
i

n

n
,  PA = Pt

A

i
i

n

n

 
 
 

 .....(2) 

 The quantity A

i
i

n

n
, is called the mole fraction of component A, and equation (2) says that the partial 

pressure of any component, such as component A, is the total pressure of the mixture multiplied by 

A

i
i

n

n
, the fraction of the total moles which are component A. 

 

vuqPNsn # 2 

 MkWYVu fu;e % ekuk fd nks vkn'kZ xSlksa A rFkk B, ds feJ.k dks rkieku T ij rFkk vk;ru V esa j[kk tkrk gSa] pwafd 

izR;sd xSl vkn'kZ gSa] ge fy[k ldrs gSa fd  

   PA = nA
RT

V
 ,  PB = nB

RT

V
 

 blfy,] feJ.k esa izR;sd xSl ,d nkc yxkrh gSa tks fd mlds vdsys mifLFkr gksus ij Hkh yxrk gSa rFkk ;g nkc 

mifLFkr xSl ds eksyksa dh la[;k ds lekuqikrh gksrk gSaA PA rFkk PB jkf'k;ksa dks Øe'k% A rFkk B dk vkaf'kd nkc dgrs 

gSaA vkaf'kd nkc ds MkWYVu fu;e ds vuqlkj ik=k dh nhokjksa ij yxus okyk dqy nkc Pt ,  nks xSlksa ds vkaf'kd nkc 

dk ;ksx gksrk gSaA  

   Pt = PA + PB = (nA + nB)
RT

V

 
  

. 

 xSlksa dh fdlh la[;k ds feJ.k esa] bl O;atd dks iz;qDr dj bldk lkekU;dj.k fd;k tkrk gSaA ifj.kke fuEu gSa % 

   Pt = i

i

P  = i

i

RT
n

V
 ,   ...(1) 

 tgk¡ ' i ' lkj.kh gSa tks fd feJ.k esa izR;sd vo;o dh igpku djrh gSa rFkk lkj.kh dh lHkh jkf'k;ksa dks ,d lkFk 

tksM+dj i ls O;Dr djrs gSA fuEu fy[ks gq, vkaf'kd nkc fu;e ds O;tad }kjk Hkh bl O;atd dks ,d vU; :i esa 

ç;qDr fd;k tk ldrk gSaA 

  PA = nA
RT

V
, Pt = i

i

RT
n

V
 ,  A

t

P

P
 = A

i
i

n

n
,  PA = Pt

A

i
i

n

n

 
 
 

 .....(2) 

 jkf'k A

i
i

n

n
, dks ,d vo;o A dk eksy fHkUu (izHkkt) dgrs gSa rFkk leh- (2) crkrh gSa fd fdlh vo;o ds vkaf'kd 

nkc] ds fy, (tSls fd ;kSfxd (A) ds fy,) feJ.k dk dqy nkc dks A

i
i

n

n
 ¼;g vo;o A ds dqy eksy dk fHkUu 

(izHkkt) gSa½ ls xq.kk fd;k tkrk gSA  
 

4. A closed container of volume 30 litre contains a mixture of nitrogen and oxygen gases, at a temperature 
of 27°C and pressure of 4 atm. The total mass of the mixture is 148 gm. The moles of individual gases 
in the container are (Take R = 0.08 litre atm/moleK)  

 (A) 
2Nn  = 2 moles, 

2On  = 3 mole  (B*) 
2Nn  = 3 mole, 

2On  = 2 mole 

 (C) 
2Nn  = 4 mole, 

2On  = 1 mole  (D) 
2Nn  = 2.5 mole, 

2On  = 2.5 mole 

 27°C rki ij rFkk 4 atm nkc ij ,d 30 yhVj vk;ru ds cUn ik=k esa ukbVªkstu rFkk vkWDlhtu xSl ds feJ.k dks 

fy;k tkrk gSaA feJ.k dk dqy Hkkj 148 xzke gSA ik=k esa izR;sd xSl ds eksyksa dh la[;k fuEu gS& (yhth, R = 0.08 

yhVj atm/moleK) 

 (A) 
2Nn  = 2 eksy, 

2On  = 3 eksy  (B*) 
2Nn  = 3 eksy, 

2On  = 2 eksy 

 (C) 
2Nn  = 4 eksy, 

2On  = 1 eksy  (D) 
2Nn  = 2.5 eksy, 

2On  = 2.5 eksy 

Sol. P × V = (
2Nn  + 

2On )RT 
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2Nn  + 

2On  = 
PV

RT
 = 

4 30

0.08 300




 = 5  ...(1) 

 
2Nn  × 28 + 

2On  × 32 = 148   ...(2) 

 4
2Nn  = 12 

 
2Nn  = 3 mole 

 
2On  = 2 mole 

 

5. If the whole mixture (of above problem) is transferred to a 5 litre vessel at same temperature, then 
choose the correct one :          

 (A) Total pressure in the container remains same. 

 (B) Mole fraction of gases will change by 
1

2
unit. 

 (C*) Partial pressure of each gases will be 6 times. 
 (D) Total pressure in the container becomes half of the initial pressure. 

 ;fn (mijksDr leL;k esa) iw.kZ feJ.k dks leku rki ij 5 yhVj ik=k esa LFkkukUrfjr fd;k tkrk gS] rks buesa ls fdlh 

,d lgh dFku dk pquko dhft;s& 

 (A) ik=k esa dqy nkc leku jgrk gSaA   (B) xSlksa dk eksy çHkkt 
1

2
 bdkbZ ls ifjofrZr gksxkA 

 (C*) izR;sd xSl dk vkaf'kd nkc N% xquk gks tk;sxkA (D) ik=k esa dqy nkc] izkjafHkd nkc dk vk/kk gks tkrk gSaA 
 

6. If the original mixture (as in Q.No. 4) is allowed to react at this temperature to form NO gas, then the 
total pressure in the container after the reaction is :   

 (A) 2 atm   (B) 8 atm  (C*) 4 atm  (D) None of these 

 ;fn okLrfod feJ.k (iz'u la[;k 4 ds vuqlkj) dks bl rki ij] NO xSl cukus ds fy, fØ;k djk;h tkrh gS rks 

vfHkfØ;k ds i'pkr~ ik=k esa dqy nkc fuEu gSa% 

 (A) 2 atm   (B) 8 atm  (C*) 4 atm  (D) buesa ls dksbZ ugha 

Sol.   N2 (g)  +   O2 (g)    2NO(g) 

 before reaction 3 mole   2 mole    0  
 after reaction  1 mole      0  4 mole 
 after reaction there is still 5 mole in to the container and total pressure depends on only number of 

moles of the gases. 

Sol.   N2 (g)  +   O2 (g)    2NO(g) 

 vfHkfØ;k ds igys 3 eksy   2 eksy    0  

 vfHkfØ;k ds ckn  1 eksy      0  4 eksy 

 vfHkfØ;k ds ckn Hkh ik=k esa 5 eksy jgsaxs rFkk xSl dk dqy nkc xSl ds eksyksa dh la[;k ij fuHkZj djrk gSA 

 
Comprehension # 3 
 Answer Q.7, Q.8 and Q.9 by appropriately matching the information given in the three columns 

of the following table. 

In following questions : 
MA & MB = Molar masses of ideal gases A & B, P = Pressure of gas, A = Area of hole of container  
TA & TB

 = Temp of gases A & B in kelvin, nA & nB = Moles of gases A & B in container 
rA & rB = rate of effusion of gas A & B 

Column-1 Column-2 Column-3 

(I) 
A

B

M 1

M 4
  (i) Under similar conditions of P, A, T (P) 

A

B

r 1

r 3
  

(II) 
A

B

M 4

M 1
  (ii) Under similar conditions of T & P A

B

A 20

A 10
  (Q) 

A

B

r 4

r 3
  

(III) 
A

B

M 4

M 9
  (iii) Under similar conditions of A & T A

B

n 2

n 3
  (R) 

A

B

r 2

r 1
  

(IV) 
A

B

M 9

M 4
  (iv) Under similar conditions of P & A A

B

T 800

T 200
  (S) 

A

B

r 3

r 4
  
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vuqPNsn # 3 

uhps nh x;h Vscy ds rhu dk¡yeksa esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa Q.7, Q.8 vkSj Q.9 ds mÙkj 

nhft;sA 

fn;s x;s iz'uksa esa : 

MA rFkk MB = vkn'kZ xSlksa A rFkk B ds eksyj æO;eku] P = xSl dk nkc] 

A = ik=k ds fNæ dk vuqizLFk dkV {ks=kQy] TA rFkk TB
 = A rFkk B xSlksa dk dsfYou esa rki] 

nA rFkk nB = ik=k esa A rFkk B xSlksa ds eksyksa dh la[;k] rA rFkk rB = A rFkk B xSlksa ds folj.k dh nj 

dkWye-1 dkWye-2 dkWye-3 

(I) 
A

B

M 1

M 4
  (i) P, A, T dh leku ifjfLFkfr;ksa esa (P) 

A

B

r 1

r 3
  

(II) 
A

B

M 4

M 1
  (ii) T rFkk P dh leku ifjfLFkfr;ksa esa A

B

A 20

A 10
  (Q) 

A

B

r 4

r 3
  

(III) 
A

B

M 4

M 9
  (iii) A rFkk T dh leku ifjfLFkfr;ksa esa A

B

n 2

n 3
  (R) 

A

B

r 2

r 1
  

(IV) 
A

B

M 9

M 4
  (iv) P rFkk A dh leku ifjfLFkfr;ksa esa A

B

T 800

T 200
  (S) 

A

B

r 3

r 4
  

 

7._ Select correct combination. 

 lgh la;kstu gS& 

 (A) I (iv) R  (B*) I (iii) Q  (C) II (ii) Q  (D) IV (iii) S 
 

8._ Select incorrect combination. 

 xyr la;kstu gS& 

 (A) I (i) R  (B) iii (iv) S  (C) IV (iv) P  (D*) III (iii) P  
 

9._ Select correct combination. 

 lgh la;kstu gS& 

 (A*) II (iii) P  (B) I (ii) Q  (C) III (ii) S  (D) iv (iii) P 

Sol. (7-9) r  
PA

MT
 

 Correct combinations are (lgh la;kstu gS%)  

 I (i) R,  I (iii) Q,  II (iii) P,  III (iv) S, IV (ii) Q, IV (iv) P 
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PART - I : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 
 

* Marked Questions may have more than one correct option. 

* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS -   
 

1. The average velocity of gas molecules is 400 m/sec calculate its r.m.s. velocity at the same 
temperature.         [JEE-2003(M), 2/60] 

 xSl v.kq dk vkSlr osx 400 m/sec gSA leku rki ij bldk r.m.s. osx ifjdfyr dhft,A [JEE-2003(M), 2/60] 

Ans. 434 m/s 

Sol. Uav = 
8RT

M
 and   Urms = 

3RT

M
 

  av

rms

U

U
 = 

8RT

M
 = 

M

3RT
 = 0.9216 

 or  ;k Uav = 0.9216 × Urms  

 Given, fn;k x;k gS]    Uav = 400 m/s   

 or  ;k Urms = 
400

0.9216
 = 434.02 m/s  

 

2. For one mole of gas the average kinetic energy is given as E. The Urms of gas is : [JEE-2004(S), 3/84] 

 xSl ds 1 eksy ds fy,] vkSlr xfrt ÅtkZ E ls nh tkrh gSaA xSl dk Urms fuEu gSa % [JEE-2004(S), 3/84] 

 (A*) 
2E

M
  (B) 

3E

M
  (C) 

2E

3M
  (D) 

3E

2M
 

Sol. urms = 
3RT

M
 

 E = 
3

2
RT  RT = 

2E

3
  urms = 

2E

M
 

 
3. Ratio of rates of diffusion of He and CH4 (under identical conditions).  [JEE-2005(S), 3/84] 

 He rFkk CH4 ds folj.k dh nj dk vuqikr (,d leku ifjfLFkfr;ksa ds vUrZxr) fuEu gSA [JEE-2005(S), 3/84] 

 (A) 
1

2
   (B) 3   (C) 

1

3
   (D*) 2 

Sol. 2

1

rate of diffusion

rate of diffusion
 = 1

2

M

M
   

4

He

CH

r

r
 = 

16

4
  = 2  

gy. 2

1

( )

( )

folj.k dh nj

folj.k dh nj
 = 1

2

M

M
    

4

He

CH

r

r
 = 

16

4
  = 2 

 
4. At 400 K, the root mean square (rms) speed of a gas X (molecular weight = 40) is equal to the most 

probable speed of gas Y at 60 K. The molecular weight of the gas Y is.  [JEE-2009, 4/160] 

 400 K ij xSl X (v.kqHkkj = 40) ds oxZek/;ewy pky (rms speed) dk eku xSl Y ds 60 K ij fLFkr izkf;drk pky 

(most probable speed) ds cjkcj gSA xSl Y dk v.kqHkkj gSA    [JEE-2009, 4/160] 

Ans. MY = 4. 
Sol. Vrms = Vmp 

 

X

3RT

M
 = 

Y

2RT

M
  

3R 400

40


 = 

Y

2R 60

M


 

 MY = 4. 
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5. To an evacuated vessel with movable piston under external pressure of 1 atm., 0.1 mol of He and 1.0 
mol of an unknown compound (vapour pressure 0.68 atm. at 0ºC) are introduced. Considering the ideal 
gas behaviour, the total volume (in litre) of the gases at 0°C is close to 

 ,d py&fiLVj yxs fuokZfrr flfy.Mj esa 1 atm ckâ; ncko ij 0.1 mol He rFkk 1.0 mol ,d vKkr ;kSfxd ¼ok"i 

nkc 0ºC ij 0.68 atm½ izosf'kr fd;k x;kA vkn'kZ xSl LoHkko dks ekurs gq, 0°C xSlksa dk dqy vk;ru ¼yhVj esa½ 

yxHkx gSA         [JEE 2011, 4/180]  

Ans. 7  
Sol. P

He
 = 1 – 0.68 = 0.32 atm  

 V = ?  
 n = 0.1  

 V = 
P

nRT
 = 

32.0

2730821.01.0 
 = 7  

 
6.* According to kinetic theory gases      [JEE-2011, 4/180] 
 (A*) collisions are always elastic    [Answer Correction by JMR Sir (16-08-19)] 
 (B) heavier molecules transfer more momentum to the wall of the container  
 (C*) only a small number of molecules have very high velocity 
 (D*) between collisions, the molecules move in straight lines with constant velocities. 

 xSl&v.kqxfr fl)kUr ds vuqlkj       [JEE-2011, 4/180] 

 (A*) la?kV~Vu loZnk çR;kLFk gksrs gSaA 

 (B) xq:rj v.kq ik=k dh nhokj ij vf/kd laosx varfjr djrs gSaA 

 (C*) ek=k dqN v.kq gh vR;f/kd osx j[krs gSaA 

 (D*) la?kV~Vuksa ds e/; v.kq ,d leku xfr ls lh/kh js[kkvksa esa pyrs gSaA 

Sol. (A) Fact     (B) P = MV = M
3RT

M
 = 3MRT  

 (C) Max well distribution   (D) Fact  

Sol. (A) rF;     (B) P = MV = M
3RT

M
 = 3MRT  

 (C) eSDloSy forj.k fu;e    (D) rF; 

 

7. The atomic masses of He and Ne are 4 and 20 a.m.u., respectively. The value of the de Broglie 
wavelength of He gas at –73ºC is "M" times that of the de Broglie wavelength of Ne at 727ºC. M is  

                    [JEE(ADVANCED)-2013, 4/120] 

 He vkSj Ne ds ijek.kq nzO;eku Øe'k% 4 vkSj 20 a.m.u. gSA He xSl dh –73ºC ij ns czkWXyh rjax yEckbZ Ne dh 

727ºC ij ns czkWXyh rjax yEckbZ ls "M" xquk gSA  M dk eku gS %      [JEE(ADVANCED)-2013, 4/120] 

Ans. 5 

Sol.  = 
h

2m(KE)
  KE  T 

 He

Ne




 = 

Ne Ne

He He

m KE

m KE
 = 

20 1000

4 200




 = 5. 

 

Paragraph for Questions 8 to 9 
 A fixed mass 'm' of a gas is subjected to transormation of states from K to L to M to N and back to K as 

shown in the figure        
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iz'u 8 ,oa 9 ds fy;s vuqPNsn 

 ,d xSl ds fuf'pr nzO;eku 'm' dh voLFkk ifjorZu K ls L ls M ls N rFkk okil K esa fp=k }kjk fn[kkbZ xbZ gS 

 
 

8. The succeeding operations that enable this transformation of states are : 
  [JEE(Advanced)-2013, 3/120] 

 (A) Heating, cooling, heating, cooling  (B) Cooling, heating, cooling, heating 
 (C*) Heating, cooling, cooling, heating  (D) Cooling, heating, heating, cooling  

 Øfed ifjpkyu tks bu voLFkk ifjorZuksa esa lgk;d gSa] og gS  [JEE(Advanced)-2013, 3/120] 

 (A) xeZ] BaMk, xeZ, BaMk djus ij    (B) BaMk, xeZ] BaMk xeZ djus ij 

 (C*) xeZ] BaMk, BaMk] xeZ djus ij    (D) BaMk, xeZ] xeZ] BaMk djus ij  

Sol.  

K  L  V at constant P, Hence T(Heating)      

 L  M  P at constant V, Hence T(Cooling) 

 M  N  V at constant P, Hence T(Cooling) 

 N  K  P at constant V, Hence T(Heating) 

Sol.  

K  L  fu;r P ij V,  vr% T(xeZ)      
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 L  M  fu;r V ij P, vr% T(BaMk)   

 M  N  fu;r P ij V, vr% T(BaMk)   

 N  K  fu;r V ij P , vr% T(xeZ)   

 
9. The pair of isochoric processes among the transormation of states is:[JEE(Advanced)-2013, 3/120] 
 (A) K to L and L to M (B*) L to M and N to K (C) L to M and M to N (D) M to N and N to K 

 voLFkk ifjorZuksa dh fLFkfr;ksa esa levk;rfud izØe ;qXe gS       [JEE(Advanced)-2013, 3/120] 

 (A) K ls L vkSj L ls M (B*) L ls M vkSj N ls K (C) L ls M vkSj M ls N (D) M ls N vkSj N ls K 

Sol. L  M 

 M  K  
 Both are having constant volume therefore these processes are isochoric.  

 nksuksa izØe fu;r vk;ru ij gks jgs gSa vr% ;g izØe levk;rfud izØe gSA  

 
10. If the value of Avogadro number is 6.023 × 1023 mol–1 and the value of Boltzmann constant is  

1.380 × 10–23 J K–1, then the number of significant digits in the calculated value of the universal gas 
constant is               [JEE(Advanced)-2014, 4/120]  

 ;fn vkoksxknzks la[;k dk eku 6.023 × 1023 mol–1 gS rFkk cksYV~Wleku fLFkjkad dk eku 1.380 × 10–23 J K–1 gS] rc 

ifjdfyr lkoZf=kd xSl fLFkjkad (universal gas constant) esa lkFkZd vadksa (significant digits) dh la[;k gS % 

Ans. 4 

Sol. K = 
A

R

N
  R = k.N

A
  

    = 6.023 × 1023 × 1.380 × 10–23 J.mol–1.k–1  

 There are 4 significant figures in each term.  (;gkW izR;sd in esa 4 lkFkZd vad gSA) 

 Hence, these be 4 significant figure in R.  (vr% R esa pkj lkFkZd vad gksxsA)  

 

Paragraph for questions 11 and 12  
 X and Y are two volatile liquids with molar weights of 10 g mol–1 and 40 g mol–1 respectively. Two cotton 

plugs, one soaked in X and the other soaked in Y, are simultaneously placed at the ends of a tube of 
length L = 24 cm, as shown in the figure. The tube is filled with an inert gas at 1 atmosphere pressure 
and a temperature of 300 K. Vapours of X and Y react to form a product which is first observed at a 
distance d cm from the plug soaked in X. Take X and Y to have equal molecular diameters and assume 
ideal behaviour for the inert gas and the two vapours. 

 = 24 cmL

d
Cotton wool
soaked in X

Cotton wool
soaked in Y

Initial formation of
the product  

iz'u la[;k 11 vkSj 12 ds fy, vuqPNsn 

 X vkSj Y, Øe'k% 10 xzke eksy–1 ,oa 40 xzke eksy–1 ds ok"i'khy nzo gSaA nks :bZ ds Iyx] ,d X esa fHkxks;s gq, rFkk 

nwljk Y esa fHkxks;s gq,] fp=k esa n'kkZ;s vuqlkj 24 cm yEch ,d V~;wc ds nksuksa Nksjksa ij ;qXiFk yxs gSaA V~;wc esa ,d 

vfØ; xSl  1 ok;qe.Myh; ncko (atmosphere pressure) rFkk 300 K ds rkiØe ij Hkjh gSA X vkSj Y dh ok"i 

vfHkd`r gksdj ,d mRikn cukrh gS tks X esa Hkhxs Iyx ls d cm dh nwjh ij igys fn[krh gSA X vkSj Y ds vkf.od 

O;kl (molecular diameters) leku yhft, rFkk vfØ; xSl ,oa nksuksa ok"iksa dk vkn'kZ vkpj.k (ideal behaviour) 

ekfu,A 
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X esa fHkxks;s gq,

igyk izsf{kr mRikn

Y esa fHkxks;s gq,

 = 24 cmL

d

 
 
11. The value of d in cm (shown in the figure), as estimated from Graham’s law, is : 
         [JEE(Advanced)-2014, 3/120]  

 xzkge ds fu;e ls vk¡dfyr d dk eku ¼fn[kk;s fp=k esa½ cm esa gS  [JEE(Advanced)-2014, 3/120]  

 (A) 8   (B) 12   (C*) 16   (D) 20 
Sol. According to Grham’s law, if all conditions are identical, 

 r  
1

M
  

 As in this question, all conditions are identical for X and Y, it will be followed 

 Hence, x

y

r

r
 = y

x

M

M
 

 
d

24 – d
 = 

40

10
 

 
d

24 – d
 = 2 

 d = 48 – 2d 
 3d = 48  

 d = 16 cm.
gy% xzkge fu;ekuqlkj] ;fn lHkh ifjfLFkr;k¡ leku gksrh gSa] 

 r  
1

M
  

 iz'u esa X o Y ds fy, lHkh ifjfLFkfr;k¡ leku gksrh gSa] ;g fuEu dk ikyu djrk gS 

 vr% x

y

r

r
 = 

y

x

M

M
 

 
d

24 – d
 = 

40

10
 

 
d

24 – d
 = 2 

 d = 48 – 2d 
 3d = 48  

 d = 16 cm.
 
12. The experimental value of d is found to be smaller than the estimate obtained using Graham’s law. This 

is due to                    [JEE(Advanced)-2014, 3/120]  
 (A) larger mean free path for X as compared to that of Y. 
 (B) larger mean free path for Y as compared to that of X. 
 (C) increased collision frequency of Y with the inert gas as compared to that of X with the inert gas. 
 (D*) increased collision frequency of X with the inert gas as compared to that of Y with the inert gas. 

 xzkge ds fu;e dks yxkus ls feys vk¡dyu (extimate) dh vis{kk d dk izk;ksfxd eku de ik;k x;kA bldk dkj.k 

gS %                     [JEE(Advanced)-2014, 3/120]  

 (A) Y dh vis{kk X dk vf/kd ek/; eqDr iFk (mean free path)A 

 (B) X dh vis{kk Y dk vf/kd ek/; eqDr iFk (mean free path)A 

 (C) X dh vis{kk Y dh vfØ; xSl ds lkFk c<+h la?kêu vko`fÙk (collision frequency)A 

 (D*) Y dh vis{kk X dh vfØ; xSl ds lkFk c<+h la?kêu vko`fÙk (collision frequency)A 

Sol. The general formula of mean free path () is 
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   = 
2

A

RT

2 d N P
  (d = diameter of molecule, p = pressure inside the vessel). 

  d & p are same for both gases, ideally their  are same. Hence it must be the higher drift speed of X 
due to which it is seeing more collisions per second, with the inert gas in comparison to gas Y. So X 
see comparably more resistance from noble gas than Y and hence covers lesser distance than that 
predicted by Graham's Law.   

gy- ek/; eqDr iFk () dk lkekU; lw=k  

   = 
2

A

RT

2 d N P
 (d = v.kq dk O;kl] p = ik=k ds vUnj nkc ).  

  nksuksa xSlksa ds fy, d o p leku gksrs gSa] blfy,  leku gksrk gSA 

 vr% X ds fy, mPp viokgh osx gksuk pkfg, ftlds dkj.k Y dh vis{kk vfØ; xSl ds lkFk izfr lSd.M vf/kd 

VDdj ns[kus dks feyrh gSA blfy, ;gk¡ X esa Y dh rqyuk esa mRd`"V xSl ls vf/kd izfrjks/k n'kkZrk gS o blfy, 

xzkge  fu;e }kjk crk;h x;h nwjh dh rqyuk esa de nwjh rd tkrk gSA 

 

13. A closed vessel with rigid walls contains 1 mol of 238
92U  and 1 mol of air at 298 K. Considering complete 

decay of 238
92U  to 206

82Pb , the ratio of the final pressure to the initial pressure of the system at 298 K is 

,d n`<+ nhokjksa okys ca/k ik=k esa 298 K ij 1 eksy 
238
92U  rFkk 1 eksy ok;q varfoZ"V gSaA ;fn 

238
92U  dk 

206
82Pb  esa 

iw.kZ {k; gks] rc 298 K ij fudk; ds vfUre nkc rFkk izkjafHkd nkc dk vuqikr gS % 

                [JEE(Advanced)-2015, 4/168]  
Ans. 9 
Sol. Initial moles of gases = 1 

     
238 206 4

92 82 2 1U Pb 8 He 6 e   
 

 Inital moles   1 moles 
Moles after decompostion      8 mole 

 Total gaseous moles after decompostion = 8 + 1 = 9 moles 

 Ratio of pressures 
f f

i i

P n
9

P n
   

Sol. xSlksa ds izkjfEHkd eksy = 1 

    
238 206 4

92 82 2 1U Pb 8 He 6 e   
 

 izkjfEHkd eksy  1 eksy 

fo?kVu ds i'pkr eksy        8 eksy 

 fo?kVu ds i'pkr dqy xSlh; eksy = 8 + 1 = 9  eksy 

 nkc dk vuqikr  
f f

i i

P n
9

P n
   

 

14. The diffusion coefficient of an ideal gas is proportional to its mean free path and mean speed. The 
absolute temperature of an ideal gas is increased 4 times and its pressure is increased 2 times. As a 
result, the diffusion coefficient of this gas increases x times. The value of x is    
        [JEE(Advanced)-2016, 3/124]  

 ,d vkn'’kZ xSl dk folj.k xq.kkad (diffussion coefficient) blds ek/; eqDr iFk (mean free path) rFkk ek/; pky 

(mean speed) ds lekuqikfrd gSA ,d vkn'’kZ xSl dk ije rkieku 4 xquk c<+k;k tkrk gS vkSj bldk nkc 2 xquk 

c<+k;k tkrk gSA ifj.kkeLo:i] bl xSl dk folj.k xq.kkad x xquk c<+ tkrk gSA x dk eku gSA 

                     [JEE(Advanced)-2016, 3/124] 
Ans. (4)  

Sol. Diffusion coefficient  (folj.k&xq.kkad½  

 D  ( × mean)  

 D  
T T

×
P M

 
 
 
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 D  
T T

P M
 ; i

f

D

D
 = 

T T

P

4T 4T

2P

 = 
1

4 2

2


 = 

1

4
  

 f

i

D

D
 = 

4

1
.  

 
15. A closed tank has two compartments A and B, both filled with oxygen (assumed to be ideal gas). The 

partition separating the two compartments is fixed and is a perfect heat insulator (Figure 1). If the old 
partition is replaced by a new partition which can slide and conduct heat but does NOT allow the gas to 
leak across (Figure 2), the volume (in m3) of the compartment A after the system attains equilibrium is 
____.                    [JEE(Advanced)-2018, 3/120]  

,d can Vadh ds A vkSj B nks d{k gSa] nksuksa vkWDlhtu ¼vkn'kZ xSl ekuk x;k gS½ ls Hkjs gSaA nksuksa d{kksa dks vyx 

djus okyk foHkktd fLFkj gS vkSj og ifjiw.kZ Å"ekjks/kh (perfect heat insulator) gS (Figure 1)A ;fn iqjkus foHkktd 

dks u, foHkktd ls izfrLFkkfir fd;k tk;s] tks fQly ldrk gS rFkk Å"ekokgd gS] ijUrq xSl dks vkj&ikj fjlus 

ugha nsrk (Figure 2), rks fudk; ds lkE;koLFkk esa igq¡pus ij d{k A dk vk;ru (m3 esa)……… gSA 

                    [JEE(Advanced)-2018, 3/120] 

   
 

1 m
3
, 5 bar, 

400 K 

A 

3 m
3
, 1 bar, 300 K 

B 

Figure 1 
 

   
 

A B 

Figure 2 
 

Sol. 

 

 

Finally (vUr esa), PA = PB   also (lkFk gh) TA = TB  

So A A

B B

n V

n V
   

A

B

5

V400R

3 V

300R

   

A

B

V 5

V 4
   

VA = 
5

9
 × 4 = 

20

9
 = 2.22   

 
16. Which of the following statement(s) is(are) correct regarding the root mean square speed (Urms) and 

average translational kinetic energy (av) of a molecule in a gas at equilibrium ?  (GST-KTG(P)-E) 

[JEE(Advanced)-2019, 4/124] 

(1) Urms is inversely proportional to the square root of its molecular mass      

(2) av is doubled when its temperature is increased four times.     
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(3) Urms is doubled when its temperature is increased four times.      

(4) av at a given temperature does not depend on its molecular mass.    

 lkE;koLFkk esa] ,d xSl v.kq dh oxZ ekY; ewy xfr (root mean square speed, Urms) vkSj vkSlr LFkkukarj.k ÅtkZ 

(average translational kinetic energy, av) ds lanHkZ esa] fuEu dFkuksa esa ls lgh dFku dkSu lk ¼ls½ gS ¼gS½\ � 

 (1) vkf.od æO;eku ds oxZewy ij Urms O;wRØekuqikrh (inversely proportional) gSA    

(2) tc rki pkSxquk fd;k tkrk gS] rc av nqxquh gks tkrh gSA 

(3) tc rki pkSxquk fd;k tkrk gS] rc Urms nqxquh gks tkrh gSA    

(4) fdlh fn;s x;s rki ij] av vkf.od æO;eku ij fuHkZj ugha gSA  

Ans. (1, 3 & 4)  

Sol.  av = RT
2

3
   Urms=

M

RT3
  &  

M

1
Urms   

 av doesn't depend on its molecular mass  av blds vkf.od nzO;eku ij fuHkZj ugha djrh gSA  

 

PART - II : JEE (MAIN) ONLINE PROBLEMS  (PREVIOUS YEARS) 

Hkkx - II : JEE (MAIN) ONLINE ¼fiNys o"kksZ½ ds iz'u 

 

1. The temperature at which oxygen molecules have the same root mean square speed as helium atoms 
have at 300 K is : (Atomic masses : He = 4 u, O = 16 u)    [JEE(Main) 2014 Online (09-04-14), 4/120]  

 rki] ftl ij vkWDlhtu v.kqvksa dh oxZ ek/;ewy LihM dk eku ogh gksrk gS tks ghfy;e ijek.kqvksa dk 300 K ij 

gksrk gS& (ijek.kq nzO;eku : He = 4 ek=kd, O = 16 ek=kd) gksxk%   [JEE(Main) 2014 Online (09-04-14), 4/120]  

 (1) 300 K   (2) 600 K   (3) 1200 K  (4*) 2400 K  
 

2. The initial volume of a gas cylinder is 750.0 mL. If the pressure of gas inside the cylinder changes from 
840.0 mm Hg to 360.0 mm Hg, the final volume the gas will be : 

 ,d xSl ds flfyUMJ dk izkjfEHkd vk;ru 750.0 mL gSA ;fn flfyUMj ds chp dh xSl dk nkc 840.0 mm Hg esaa 

cny dj 360.0 mm Hg gks tkrk gS rks xSl dk vfUre vk;ru gksxk% 

    [JEE(Main) 2014 Online (11-04-14), 4/120] 
 (1*) 1.750 L  (2) 3.60 L  (3) 4.032 L  (4) 7.50 L 
 
3. Sulphur dioxide and oxygen were allowed to diffuse through a porpus partition. 20 dm3 of SO

2
 diffuses 

through the porous partition is 60 seconds. The volume of O
2
 in dm3 which diffuses under the similar 

condition in 30 seconds will be (atomic mass of sulphur = 32 u) : 
            [JEE(Main) 2014 Online (19-04-14), 4/120] 

 ,d laj/kz ijns ls lYQj MkbvkWDlkbM vkSj vkWDlhd`r dks folfjr gksus fn;k x;k gSA bl laj/kz ijns ls 20 dm3 

SO
2
 ds folfjr gksus dk le; 60 lSd.M gksrk gSA ,slh gh voLFkk esa folfjr gksus okyh O

2
 dk vk;ru dm3 esa 30 

lSd.M ds fy;s gksxkA (lYQj ds ijek.kq dk nzO;eku = 32 u) :     [JEE(Main) 2014 Online (19-04-14), 4/120] 

 (1) 7.09   (2*) 14.1   (3) 10.0   (4) 28.2 
 
4. Which of the following is not an assumption of the kinetic theory of gases ? 
         [JEE(Main) 2015 Online (10-04-15), 4/120] 
 (1) Gas particles have negligible volume   
 (2) A gas consists of many identical particels which are in continual motion 
 (3*) At high pressure, gas particles are difficult to compress 
 (4) Collisions of gas particles are perfectly elastic 

 fuEu esa ls dkSulk xSlksa ds xfrd fl)kUr dk ,d iqokZuqeku ugha gS\ 

[JEE(Main) 2015 Online (10-04-15), 4/120] 

 (1) xSl d.k ux.; vk;ru j[krs gSaA 

 (2) ,d xSl vusd le:i d.k j[krh gS tks vfojr ¼continual½ xfr esa gksrs gSA 

 (3*) mPp nkc ij] xSl d.kksa dks lEihfM+r djuk dfBu gksrk gSA 
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 (4) xSl d.kksa dh VDdj iw.kZr% izR;kLFk gksrh gSA 

Sol. No such assumption is made by KTG. 

Sol. bl izdkj dk dksbZ Hkh iqokZuqeku KTG }kjk ugha fn;k tkrk gSA 
 

5. Initially, the root mean square (rms) velocity of N
2
 molecules at certain temperature is u. If this 

temperature is doubled and all the nitrogen molecules dissociate into nitrogen atoms, then the new rms 
velocity will be :      [JEE(Main) 2016 Online (10-04-16), 4/120] 

 izkjEHk esa] ,d fuf'pr rki ij N
2
 v.kqvksa dk oxZ ek/; ewy osx (rms) u gSA ;fn bl rki dks nqxquk fd;k tkrk gS 

rFkk leLr ukbVªkstu v.kq ukbVªkstu ijek.kqvksa esa fo;ksftr gksrs gS] rks u;k rms osx gksxk %   

        [JEE(Main) 2016 Online (10-04-16), 4/120] 
 (1*) 2 u   (2) 14 u   (3) u / 2   (4) 4 u 

Sol. rms (N2) = 

2NM

RT3
 = 

28

RT3
 = U   …(1) 

 After dissociation  

 rms (N) = 
NM

)T2(R3
 = 

14

)T2(R3
 = 2u 

 

6. At 300 K, the density of a certain gaseous molecule at 2 bar is double to that of dinitrogen (N2) at 4 bar. 
The molar mass of gaseous molecule is :  [JEE(Main) 2017 Online (09-04-17), 4/120] 

 300 K ij 2 ckj ,d fuf'pr xSlh; v.kq dk ?kuRo 4 ckj ij MkbZukbVªkstu (N2) ls nqxquk gksrk gSA xSlh; v.kq dk 

eksyj nzO;eku gS -      [JEE(Main) 2017 Online (09-04-17), 4/120] 

 (1) 56 g mol–1  (2*) 112 g mol–1  (3) 224 g mol–1  (4) 28 g mol–1  
 

Sol. d = 
PM

RT
   1 2

1 1 2 2

d d

PM P M
   

1

2d d

2 M 4 28


 
 

  M1 = 112 
 
7. Assuming ideal gas behaviour, the ratio of density of ammonia to that of hydrogen chlroide at same 

temperature and pressure is : (Atomic wt. of Cl 35.5 u)  [JEE(Main) 2018 Online (16-04-18), 4/120] 

xSlksa dk vkn'kZ O;ogkj ekurs gq,s leku rki rFkk nkc ij veksfu;k rFkk HCl ds ?kuRo dk vuqikr Kkr djksA  

(Cl dk ijek.kq Hkkj 35.5 u)     [JEE(Main) 2018 Online (16-04-18), 4/120] 

 (1) 1.46   (2) 1.64   (3*) 0.46   (4) 0.64 

Sol. d = 
P(M.w.)

RT
 

 3NH

HCl

d

d
 = 3NH

HCl

(M.w.)

(M.w.)
 = 

17

36.5
 = 0.46  

 
8. 0.5 moles of gas A and x moles of gas B exert a pressure of 200 Pa in a container of volume 10 m3 at 

1000 K. Given R is the gas constant in JK–1 mol–1, x is :   [JEE(Main) 2019 Online (09-01-19), 4/120] 

 1000 K ij 10 m3 vk;ru ds ,d ik=k esa 0.5 eksy xSl A rFkk x eksy xSl B, 200 Pa dk nkc cukrs gSaA ;fn R xSl 

fLFkjkad (JK–1 mol–1 esa) gks rks x gS %     [JEE(Main) 2019 Online (09-01-19), 4/120] 

 (1*) 
R2

R–4
  (2) 

2R

4 R
  (3) 

2R

4 R
  (4) 

4 R

2R


 

Sol. PV = nRT  
 200 × 10 = (0.5 + x) R × 1000  

 0.5 + x = 
R

2
  

x = 
R2

R–4
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9. An open vessel at 27°C is heated until two fifth of the air (assumed as an ideal gas) in it has escaped 
from the vessel. Assuming that the volume of the vessel remains constant, the temperature at which the 
vessel has been heated is:      [JEE(Main) 2019 Online (12-01-19), 4/120] 

 27°C ij fLFkr ,d [kqys ik=k dks rc rd xeZ fd;k tkrk gS tc rd blesa mifLFkr ok;q (vkn'kZ xSl ekurs gq,) ds 

nks ik¡posa Hkkx (2/5) ik=k ls fudy ugha tkrkA ;g ekudj fd ik=k dk vk;ru fLFkj gS] rki ftl ij ik=k dks xeZ 

fd;k x;k gS] og gS %      [JEE(Main) 2019 Online (12-01-19), 4/120] 

 (1)  750 K  (2) 750°C    (3) 500 ºC  (4*) 500 K 
Sol.  n1T1 = n2T2 

  n × 300 = 








5

n2
–n T2 

  300 = 
5

3
T2  

  T2 = 500 K  
 
10. Points I, II and III in the following plot respectively correspond to (Vmp : most probable velcocity)  

  

 

D
is

tr
ib

u
ti
o
n
 f

u
n
c
ti
o
n
 f
(

) 

Speed  
I II III 

 
    

[JEE(Main) 2019 Online (10-04-19)S2, 4/120]  
 (1) Vmp of H2 (300 K) ; Vmp of N2 (300 K) ; Vmp of O2 (400 K)  

(2) Vmp of O2 (400 K) ; Vmp of N2 (300 K) ; Vmp of H2 (300 K)  
(3) Vmp of N2 (300 K) ; Vmp of H2 (300 K) ; Vmp of O2 (400 K)   
(4) Vmp of N2 (300 K) ; Vmp of O2 (400 K) ; Vmp of H2 (300 K) 

 vkys[k esa fcUnq I, II rFkk III Øe'k% buls lEcfU/kr gSa] (Vmp : izkf;drk osx)  

  

 

fo
r
j
.k
 
Q
y
d
 
 f
(

) 

osx  
I II III 

 
 

[JEE(Main) 2019 Online (10-04-19)S2, 4/120] 

 (1) H2 dk Vmp (300 K) ; N2 dk Vmp (300 K) ; O2 dk Vmp (400 K)  

(2) O2 dk Vmp (400 K) ; N2 dk Vmp (300 K) ; H2 dk Vmp (300 K)  

(3) N2 dk Vmp (300 K) ; H2 dk Vmp (300 K) ; O2 dk Vmp (400 K)   

(4) N2 dk Vmp (300 K) ; O2 dk Vmp (400 K) ; H2 dk Vmp (300 K) 

Ans. (4)  

Sol. umps = 2RT

M
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 umps  T

M
 

 For N2 at 300 K, umps  T

M  

 300

28
  

 For O2 at 400 K, umps  T

M  

 400

32  

 

For H2 at 300 K, umps  T

M  

 300

2
= 150

  

Sol. umps = 2RT

M
 

 umps  T

M
 

 300 K ij N2 ds fy,, umps  T

M  

 300

28
  

 400 K ij O2 ds fy,, umps  T

M  

 400

32  

300 K ij H2 ds fy,, umps  T

M  

 300

2
= 150   

 
11. Identify the correct labels of A, B and C in the following graph from the options given below :    
 Root mean square speed (Vrms) ; most probable speed (Vmp); Average speed (Vav)     
        [JEE(Main) 2020 Online (07-01-20)S2, 4/120]  

 

Speed 
 

No. of 
Molecules 

 

 

A 
 

B 
 C 

 

  

 
 uhps fn;s x;s fodYiksa esa ls fuEufyf[kr vkys[k esa A, B rFkk C ds lgh yscy dks igpkfu, :     

 
A 
 

pky 

v.kqvksa dh  

la[;k 

 

 

B 
 C 

 

  

 
 oxZ ek/; ewy pky (Vrms) ; izkf;dre pky (Vmp); vkSlr pky (Vav) :   

[JEE(Main) 2020 Online (07-01-20)S2, 4/120] 

 (1) mp rms avA – V ;B – V ;C – V  

 (2) rms mp avA – V ;B – V ;C – V  

 (3) av rms mpA – V ;B – V ;C – V  

 (4*) mp av rmsA – V ;B – V ;C – V     

Sol. CRMS > CAvg > CMPS  
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