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NEET Exam – Chemistry Study Material 

Exercise 3 (Taking It Together) 

1. A quantity of gas is confined in a chamber of constant volume. When he chamber is 

immersed in a bath of melting ice, the pressure of the gas 1000 Torr. Final temperature 

when the pressure manometer indicates an absolute pressure of 400 Torr, is 

(a) 109 K    (b) 273 K 

(c) 373 K    (d) 0 K 

2. At what temperature will both Celsius and Fahrenheit scales read the same value? 

(a) 100  (b)180       (c) 40   (d) -40  

3. At the top of the mountain the thermometer reads 0 C and the barometer reads 710 

mmHg. At the bottom of the mountain the temperature is 30 C and pressure is 760 

mmHg. Density of air at top with that at the bottom is 

(a) 1 : 1     (b) 1.04 : 1 

(c) 1 : 1.04    (d) 1 : 1.5 

4. A quantity of gas is collected in a graduated tube over the mercury. The volume of the gas 

at 20 C is 50.0 mL and the level of the mercury in the tube 100 mm above the outside 

mercury level. The barometer reads 750 mm. Volume at STP is 

(a) 39.8 mL    (b) 40 mL 

(c) 42 mL    (d) 60 mL 

5. A gas at a pressure of 5.0 atm is heated from 0  to 546 C and simultaneously compressed 

to one-third of its original volume. Hence, final pressure is 

(a) 10.0 atm     (b) 30.0 atm 

(c) 45.0 atm    (d) 5.0 atm 

6. Which of the following contains greatest number of N atoms? 

(a) 22.4 L nitrogen gas at STP 

(b) 500 mL of 2.00 M NH3 
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(c) 1.00 mol of NH4Cl 

(d) 6.02   1023 molecules of NO2 

7. What weight of hydrogen at STP could contained in a vessel that holds 4.8 g oxygen at 

STP? 

(a) 4.8 g    (b) 3.0 g 

(c) 0.6 g    (d) 0.3 g 

8. At low pressures, the van der Waals’ equation is written as 

      
 

          

The compressibility factor is then equal to 

(a)    
 

   
     (b)    

   

 
  

(c)    
 

   
     (d)    

   

 
  

9. Ideal gas equation in terms of KE per unit volume, E, is 

(a) 
 

 
        (b) 

 

 
    

(c)  
 

 
        (d) 

 

 
   

10. The compressibility factor of gas is less than unity at STP, therefore 

(a) Vm  (molar volume)    22.4 L 

(b) Vm  < 22.4 L 

(c) Vm = 22.4 L 

(d) Vm = 44.8 L 

11.  I, II, III are three isotherms respectively at T1, T2 and T3 Temperature will be in order 
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(a)T1 = T2 = T3    (b) T1 < T2 < T3 

(c)T1 > T2 > T3    (d) T1 > T2 = T3 

12. A quantity of hydrogen gas occupies a volume of 30.0 mL at a certain temperature and 

pressure. What volume would half this mass of hydrogen occupy at triple the absolute 

temperature if the pressure were one-ninth that of the original gas? 

(a) 270 mL    (b) 90 mL 

(c) 405 mL    (d) 135 mL 

13. NH3 gas is liquefied more easily than N2. Hence, 

(a)van der Waals’ constants a and b of NH3 > that of N2 

(b)van der Waals’ constant a and b of NH3 < that of N2 

(c)a (NH3) > a (N2) but b (NH3) < b (N2) 

(d) a (NH3) < a (N2) but b (NH3) > b (N2) 

14.  van der Waals’ equation for one mole of CO2 gas at low pressure will be 

(a)    
 

  
         (b)               

 

  
  

(c)   
  

   
     (d)    

  

   
 

 

  
  

15. In an auto engine with no pollution controls, about 5% of the fuel (C8H18) is unburned. 

Molar ration CO and C8H18 emitted in the exhaust gas is 

(a) 100     (b) 152 

(c) 50     (d) 5 
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16. If v is the volume of one molecule of a gas under given condition then van der Waals’ 

constant b is 

(a) 4v     (b) 
  

  
 

(c) 
  

  
      (d) 4v    

 

17. N2 + 3H2  →  2NH3. 1 mole N2 and 4 moles H2 are taken in 15 L flask at 27  C. After 

complete conversion of N2 into NH3, 5 L of H2O is added. Pressure set up in the flask is 

(a) 
            

  
       (b) 

            

  
     

(c) 
            

  
        (d) 

            

  
     

18.  Which has maximum value of mean free path? 

(a) CO2     (b) H2 

(c) O2     (d) N2 

19.  Spark plugs are not necessary in a diesel engine because 

(a) compression of the gases heats them above the ignition temperature of the fuel 

(b) diesel is more volatile than petrol 

(c) there is deposition of carbon in the spark plug which is difficult to remove 

(d) diesel is easily ignited 

20. A gas in an open container is heated from 27  C to 127   . The fraction of the original 

amount of the gas remaining in the 

(a) 3/4     (b)1/2 

(c) 1/4      (d) 1/8 

21.  Under critical states of a gas for one mole of a gas compressibility factor is 

(a) 3/8      (b) 8/3 

(c) 1     (d) 1/4 
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22. When an ideal gas undergoes unrestrained expansion no ending occurs because the   

molecules 

(a) are above the inversion temperature  

(b) exam no attractive force on the other  

(c) do work equal to the less in KE 

(d) collide without loss of energy 

23.  When CO2 under high pressure is released from a fire extinguisher, particles of solid CO2 

are formed, despite the law sublimation temperature (-77  C) of CO2 at 1.0 atm. It is due 

to 

(a) the gas does work pushing back the atmosphere using KE of molecules and thus 

lowering the temperature 

(b) volume of the gas is decreased rapidly hence, temperature is lowered 

(c) Both (a) and (b) 

(d) None of the above 

24.  X mL of H2 gas effuse through a hole in a container in 5 s. The time taken for the effusion 

of the same volume of the gas specified below under ideal conditions is 

(a) 10 s : He    (b) 20 s : O2 

(c) 25 s : CO    (d) 55 s : CO2 

25.  The temperature at which a real gas obeys the ideal gas laws ever a fairly wide range of 

pressure is 

(a) critical temperature   (b) inversion temperature 

(c) Boyle’s temperature  (d) reduced temperature 

26.  The pressure of real gas is less than the pressure of an ideal gas because of 

(a) increase in collisions 

(b) increase in intermolecular forces 

(c) finite size of molecules 
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(d) statement is incorrect 

27.  O2 gas at STP contained in a flask was replaced by SO2 under same conditions. The 

weight of SO2 will be 

(a) equal to that of O2   (b) half that of O2 

(c) twice that of O2   (d) one-fourth of O2 

 

28.  At what temperature will hydrogen molecules have the same KE per mol as nitrogen 

molecules at 280 K? 

(a) 280 K    (b) 40 K 

(c) 400K    (d) 50 K 

29.  Which of the following is an intensive variable for in ideal gas? 

(a) V     (b) p 

(c) n     (d) T 

30.  See the figure 

    

The values 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 

31. The temperature to which a gas must be cooled before it can be liquefied by 

compression is called 

(a)Boyle’s temperature  (b) critical temperature 

(c) liquefaction temperature  (d) inversion temperature 
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32. Distribution of molecules with velocity is represented by the curve as shown: velocity at 

point A is 

    

(a)  
   

 
 

(b) 
   

 
 

(c) 
   

  
 

(d) 
  

 
 

33.  The volume of helium gas is 44.8 L at 

(a) 100 C and 1 atm   (b) 0 C and 1 atm 

(c) 0 C and 0.5 atm   (d) 100 C and 0.5 atm 

34.  Which gas shows a real behavior? 

(a) 8 g O2 at STP occupies 5.6 L 

(b) 1 g H2 in 0.5 L flask exerts a pressure of 24.63 atm at 300 K 

(c) 1 mol NH3 at 300 K and 1 atm occupies volume 22.4 L 

(d) 5.6 L of CO2 at STP is equal 11 g 

35.  For the non-zero volume of the molecules, real gas equation for n moles of the gas will 

be 

(a)     
 

          (b)               
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(c)               (d) (b) and (c) true 

36.  Actual graph for the given parameters in (Q 35) will be 

    

(a) I, III 

(b) I, II  

(c) III 

(d) I 

37.  A mixture of 50.0 mL of NH3 and 60.0 of O2 gas reacts as 

  4NH3 (g) + 502(g) → 4NO + 6H2O(g) 

If all the gases are at the same temperature and pressure and the reaction continues 

until one of the gases is completely consumed, what volume of water vapour is 

produced 

(a)48 mL    (b) 60.0 mL 

(c) 72 mL    (d) 75.0 mL 

38.  For the non-zero values of forces of attraction between gas molecules gas equation will 

be 

(a)        
   

 
    (b)             

(c)            (d)   
   

   
  

39.  A 0.20 mol sample of a hydrocarbon CxHy after complete combustion with excess O2 gas 

yields 0.80 mol CO2 and 1.0 mol of H2O. Hence, hydrocation is 

(a) C4H10    (b) C4H8 
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(c) C4H5    (d) C8H16 

40.  The rms velocity of hydrogen is    times the rms velocity of nitrogen. If T is the 

temperature of the gas then 

(a) T(H2) = T(N2)   (b) T(H2) > T(N2) 

(c) T(H2) < T(N2)   (d) T(H2) = T(N2) 

41.  The average molecular speed is greatest in which of the following gas samples? 

(a) 1.0 mol N2 at 560 K 

(b) 0.50 mol of Ne at 500 K 

(c) 0.20 mol CO2 at 440 K 

(d) 2.0 mol of He at 140 K 

42.  A gas in an open container is heated from 27 C to 127 C. The fraction of the original 

amount of gas escaped from the container will be 

(a) 3/4     (b) 1/2 

(c) 1/4     (d) 1/8  

43.  The density of neon will be minimum at 

(a) STP     (b) 0  . 2 atm 

(c) 273   . 1 atm   (d) 273   . 2 atm 

44.  The average velocity of an ideal gas molecule at 27    is 0.3 m s-1 The average velocity at 

927   will be  

(a) 0.6 m s-1    (b) 0.3 m s-1 

(c) 0.9 m s-1    (d) 3 m s-1 

45.  A balloon filled with ethyne is pricked with a sharp point and quickly dropped in a tank 

of H2 gas under identical conditions.  After a while the balloon will have 

(a) shrunk 

(b) enlarged 
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(c) completely collapsed 

(d) remained unchanged in size 

46.  A flask contains 12 g of a gas of relative molecular mass 120 at a pressure of 100 atm 

was evacuated by means of a pump until the pressure was 0.01 atm. Which of the 

following is the best estimate of the number of molecules left in the flask? (N0 = 6   1023 

mol -1) 

(a) 6   1018    (b) 6   1018 

(c) 6   1017    (d) 6   1013 

 

47.  Energy of sublimation of solid helium is much lower than that of ice because 

(a) large part of sublimation energy of ice is used to overcome hydrogen bonding 

(b) ice melts at much higher temperature 

(c) in solid helium, there is van der Waals’ force of attraction between helium atoms 

(d) All of the above statements are correct 

48. The van der Waals’ equation for n moles of real gas is    
   

 
             where 

a and be are van der Waals’ constants. Which of the following statements are true about 

a and b when the temperature of the state is too low? 

(a) Both remains same 

(b) a remains same, b varies 

(c) a varies, b remains same 

(d) Both varies 

 

49.  

 

The table indicates the value of van der Waals’ constant a. (in L2 atm mol-2). The gas 

which can most easily be liquefied is 

    Gas           O2          N2        NH3       CH3 

       a       1.360       1.390       41.70      2.253 
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(a)O2     (b) N2 

(c) NH3     (d) CH4 

50. It takes 26 s for 10 mL of H2 to effuse through a porous membrane. It takes 130 s for 10 

mL of an unknown gas to effuse through the same membrane when both gases are at the 

same temperature and pressure. Molecular weight of the unknown gas is 

(a) 100     (b) 80 

(c) 50     (d) 40 

 

51. Which of the following is are correct statements (s)? 

(a) van der Waals’ constant a is a measure of attractive force 

(b) van der Waals’ constant b is also called co-volume a excluded volume 

(c) b is expressed in L mol-1 

(d) All of the above 

52. At what temperature will the total KE of 0.3 mole of He be the same as the total KE of 

0.40 mole of Ar 400 K? 

(a) 533 K    (b) 400 K 

(c) 346 K    (d) 300 K 

53. At 47 C and 16.0 atm, the molar volume of NH3 gas is above 10% less than the molar 

volume of an ideal gas. This is due to 

(a) NH3 decomposes to N2 and H2 at 47   

(b) the force of attraction between NH3 molecules is significant at this temperature 

and pressure 

(c) the volume occupies by NH3 molecules themselves is a significant fraction of the 

volume of the container at this temperature and pressure 

(d) at 16 atm, NH3 molecules no longer move randomly 

54. We have column of Hg of 76cm high and 1.00 cm2 in cross-sectional area at 0  . In which 

case, pressure will change 
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(a) column height is changed 

(b) cross-sectional area is changed 

(c) in both cases 

(d) in none of the above cases 

55. Consider the following statements. 

I : Atmospheric pressure is less at the top of a mountain than at sea level 

II : Gases are much more compressible than solids or liquids. 

III : When the atmospheric pressure increases, the height of the mercury column rises. 

Select the correct statements(S). 

(a)I, II     (b) II, III 

(c) I, III     (d) I, II, III 

56. SI unit for pressure is 

(a) atm     (b) joule 

(c) pascal    (d) Torr 

57. Where is the pressure less than 1 atm? 

(a) At a place where water boils at 110   

(b) At a place where water boils at 90   

(c) At a place below sea level 

(d) At a place where water boils at 100   

58. Given J-tube has 2.4 mL of air at a pressure of 1 atm. On adding mercury, volume of air is 

reduced to 1.9 mL as shown Difference in the level of mercury in two columns is 
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(a)700 mm    (b) 200 mm 

(c) 900 mm    (d) 760 mm 

59. A 0.2 mole sample of hydrocarbon yields after complete combustion with excess O2 gas, 

0.80 of CO2 and 0.8 mole of H2O. The hydrocarbon is 

(a) C4H10    (b) C4H8 

(c) C4H5    (d) C8H10 

60. Which of the following is not the correct set of pressure and volume at constant 

temperature? 

         p      V 

(a)  1 atm   200 mL  

(b)  760 mm  0.2 L 

(c)  0.5 atm  100 L 

(d)  2 atm   100 mL 

61. Assume that for every increase in height of 1 m, pressure decrease by 10 mmHg. Initially 

an experimental air balloon of maximum 200 L capacity has 150 L air at 1 atm at sea-level 

At what height, the balloon is expected to burst? 

(a) 15 m above sea-level  (b) 19 m above sea-level 
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(c) 10 m above sea-level  (d) 20 m above sea-level 

62. A 10.0 cm column of air is trapped by a column of Hg 4.00 cm long in capillary tube of 

uniform bore when the tube is held horizontally in a room at 1 atm Length of the air 

column when the tube is held vertically with the open end up is 

 

(a) 9.50 cm    (b) 10.52 cm 

(c) 3.53 cm    (d) 4.61 cm 

63. The density of oxygen is 1.43 gL-1 at STP hence, density at 0    and 800 Torr is 

(a) 1.43 g L-1    (b) 1.51 g L-1 

(c) 1.72 g L-1     (d) 1.28 g L-1 

64. A sample of gas at 0   and 1.00 atm pressure occupies 3.00 L. What change in 

temperature is necessary to adjust the pressure of that gas to 1.5 atm after it has been 

transferred to a 2.00 L container? 

(a) 273     (b) 0  

(c) 5                                                          (d) 10  

65. Just below this temperature, gases would theoretically have a negative volume (which is 

however not possible) 

(a) absolute zero   (b) -100   

(c) 100      (d) 100 K 

66. Which must be the lowest temperature possible? 

(a) 0       (b) 100   

(c) 373      (d) -273.15   

67. Select the correct statements(S) 

(a) Absolute zero (0 K) is the temperature reached when all possible thermal energy has 

been removed from a substance. 
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(b) A substance cannot be cooled any further after all thermal energy has been 

removed. 

(c) Both (a) and (b) 

(d) None of the above 

68. 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. What is the 

temperature when the pressure is 400 Torr? 

(a) 109.2      (b) 109.2 K 

(c) 273 K    (d) 100 K 

69. Boyle’s law and Avogadro’s law the applicable under limiting condition. This limiting 

condition is 

(a) p → 0    (b) T → 0 

(c) V → 0    (d) p →   

70. By Avogadro’s law, 

   V = kn 

If volume occupied by 1 mole of a gas at STP is 22.4 L, the k is … if we take 0.5 mole of 

gas under same condition of temperature and pressure 

(a)22.4 L mol-1    (b) 11.2 L mol-1 

(c) 44.8 L mol-1   (d) 5.6 L mol-1 

71. If 1 L NH3 is formed at STP according to reaction, 

  N2 + 3H2 → 2NH3 

moles of H2 required under identical condition would be 

(a)3 mol    (b) 1.5 mol 

(c) 0.067 mol    (d) 0.134 mol 

72. Certain amount of gas occupies 1 L at LTP. In which case number of molecules will 

change? 
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(a) Temperature is changed  (b) Pressure is changed 

(c) Both (a) and (b)   (d) None of these 

73. Following is not the gas law 

(a) V    n at constant p and T 

(b) p    T at constant V 

(c) d    T-1     

(d) All the above represent gas laws 

74. If Xm, Xp and Xv represent mole fraction, pressure fraction and volume fraction 

respectively then 

(a)    =  p =       (b)    
 

  
 

 

  
 

(c)       
 

  
   (d) 

 

  
 

 

  
    

75. 1 L flask contains 32 g O2 gas at 27 C. What mass of O2 must be released to reduce the 

pressure in the flask to 12.315 atm? 

(a) 8 g     (b) 16 g 

(c) 24 g     (d) 0 g 

76. The density of phosphorus vapour at STP is 5.54 gL-1. Hence, molecular formula of 

phosphorus is 

(a) P2     (b) P3 

(c) P4     (d) P8 

77. A 100 mL flask contained H2 at 200 Torr, and a 200 mL flask contained He at 100 Torr. 

The two flask were then connected so that each gas filled their combined volume. 

Assuming no change in temperature, total pressure is 

(a) 300 Torr    (b) 66.66 Torr 

(c) 150 Torr    (d) 133.33 Torr 

78. If 300 mL of a gas weighs 0.368 g at STP, molar mass of the gas is 
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(a) 27.48 g mol-1   (b) 110.4 g mol-1 

(c) 54.98 g mol-1   (d) 55.2 g mol-1 

79. 1 g H2 AND x g O2 gas exert a total pressure of 5 atm. At a given temperature partial 

pressure of O2 gas is 4 atm, O2 in the mixture is 

(a)1 mol    (b) 2 mol 

(c) 3 mol    (d) 4 mol 

80. 1 mole of O2 and x mole of Ne in a 10 L flask constant temperature exert a pressure of 10 

atm. If partial pressure of O2 atm, moles of Ne in the mixture is 

(a) 1     (b) 2 

(c) 3     (d) 4 

81. Mole fraction of water vapour in the water saturated air is 0.02. If total pressure is 1.2 

atm, partial pressure of dry air is 

(a) 1.18 atm    (b) 1.22 atm 

(c) 1.176 atm    (d) 1.224 atm 

82. In the following reaction, we start with 2 moles of N2 and 5 moles of H2 exerting a total 

pressure of 7 atm a given temperature in a closed vessel. When 50% of N2 is converted   

into NH3 

   N2 + 3H2 → 2NH3 

Partial pressure of NH3 is 

(a)2.8 atm    (b) 2 atm 

(c) 3.2 atm    (d) 4 atm 

83. A 3.00 L oxygen gas in collected over water at 27   when the barometric pressure is 787 

Torr. If vapour pressure of water is 27 Torr at 27  , moles of O2 gas will be 

(a) 0.122    (b) 0.126 

(c) 0.004    (d) 0.152 

84. Consider the following pairs of gases A and B. 
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Relative rates of effusion of gases A and B is in the order 

(a)I = II < V < IV < III   (b) I = II < III < IV < V 

(c) I = II < IV < III < V   (d) I < II < III < IV < V 

85. A large cylinder of helium filled at 1000 pascal had a small thin orfice through which 

helium escaped into an evacuated space at the rate of 6.4 mmol/h. How long will it take 

for 10 mmol SO2 to leak through a similar orfice if the SO2 were confined at the same 

pressure? 

(a) 6.25 h    (b) 0.39 h 

(c) 4.42 h    (d) 1.00 h 

86. Rate of effusion of LPG (a mixture of n-butane and propane) is 1.25 times that of SO3. 

Hence, mass fraction of n-butane in LPG is 

(a) 0.75    (b) 0.25 

(c) 0.50    (d) 0.67 

87. 100 mL of H2 gas diffuses in 10 s. X mL of O2 gas diffuses in t s. X and t cannot be 

(a) 100 mL, 40 s   (b) 25 mL, 10 S 

(c) 100 mL, 10 s   (d) 5 mL, 2 s 

88. 100 mL of O2 gas diffuses in 10 s. 100 mL of gas X diffuses in t s. Gas X and time t can be 

(a) H2, 2.5 s    (b) SO2, 16 s 

(c) CO, 10 s    (d) He, 4 s 
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89. A mixture of C3h8 and CH4 exerts a pressure 320 mm Hg at temperature T K in a V litre 

flask. On complete combustion, gaseous mixture contains CO2 only and exerts a pressure 

of 448 mmHg under identical conditions. Hence, mole fraction of C3H8 in the mixture is 

(a) 0.2  (b) 0.8  (c) 0.25 (d) 0.75 

90. Average volume available to a molecule in a sample of ideal gas at STP is 

(a) 3.72 X 10-20 cm3   (b) 3.72 X 1019 cm3 

(c) 22400 cm3     (d) 22400 X 6.02 X 1023 cm3  

91. Consider the following equations. 

A : pV = nRT    B :       
   

 
 

C : 
  

  
  

  

  
    D : KE = 

 

 
 mu2 

Which of the above equations involve only microscope properties? 

(a)A, B, C    (b) B, C, D 

(c) B, D     (d) B 

 

92. Ratio of the rate of diffusion of He to H2 at 0   is same to the case 

(a) when temperature is changed to 100   

(b) when O2 and CH4 are taken instead of He H2 

(c) when volume of the flask is doubled 

(d) All the above are correct 

93. A 1 L sample of CO initially at STP is heated to 546   and its volume is increased to 2L. 

Which of the following is affected to a maximum extent? 

(a) RMS velocity   (b KE 

(c) Ideal behavior    (d) None is affected 

94. If excluded volume is taken zero, compressibility factor Z is 
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(a)    
 

   
      (b)    

  

  
  

(c) 
  

  
     (d) 

  

  
 

95. Compressibility factor for H2 behaving as real gas is 

(a) 1     (b)    
 

   
  

(c)    
  

  
      (d) 

   

     
 

96. If    is the observed molar volume of real gas and    

      

 is the molar volume of an ideal gas 

then Z is 

(a)      

    

 
  

    (b)  
 
  

   

     

(c)  
   

    

 
       (d) 

  
   

    
 

97.  Select the correct statements. 

(a) Gases tent to behave no-ideally at low temperatures and high pressures. 

(b) Gases tend to behave ideally at high temperatures and low pressures. 

(c) The extent to which Z deviates from 1 is a measure of the non-ideality of a gas. 

(d) All of the above are correct statements. 

98.  Volume of a molecule is related to van der Waals’ constant and N0 by equation 

(a)   
 

  
    (b) V = 4bN0 

(c)   
  

  
      (d)   

 

   
 

99. N2 (Tc = 126 K) is to be called ………… at 100 K. 

(a) gas     (b) vapour 

(c) liquid    (d) metastable 

100. NH2 (Tc = 132.2  ) is to be called ……… at a temperature at which water boils (at 1 atmospheric 

pressure) 
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(a) vapour     (b) gas 

(c) liquid     (d) super gas 

101. For critical constants, compression factor Z is 

(a) 1     (b)  >  1 

(c)  < 1     (d)  > 1 

102. Consider the following statements. 

A: Gaseous substances whose critical temperature are above room temperatures can be 

liquefied by supplying sufficient pressure to the gas. 

B: Gaseous substances whose critical temperature are below room temperature can be liquefied 

by the application of pressure and lowering of temperature below Tc 

Select the correct alternate. 

(a)A     (b) B 

(c) Both (a) and (b)   (d) None of these 

103. Select the correct statements (S). 

(a) We can condense vapour simply by applying pressure. 

(b) Top liquefy a gas one must lower the temperature below Tc and also apply pressure. 

(c) At Tc there is no distinction between liquid and vapour state, hence density of the liquid is 

nearly equal to density of the vapour. 

(d) All of the above statements are correct statements. 

104.  Select the correct alternate. 

(a) T1 > Tb    (b) Tb > T1 

(c) Tc > T1    (d) Tc = T1 

105.  Arrange Tv, Tb and Tc in increasing order 

(a) T1 <  Tc < Tb    (b) Tb <  Tc < T1 

(c) T1 <  Tb < T1    (d) T1 <  Tb < Tc 

106.  For a given gas Tc = 40 K hence, Ti is 

(a) 40 K     (b) 270 K 
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(c) 135 K    (d) 540 K 

107.  Boyle’s temperature of various gases are given below. 

 

Which can be liquefied most easily? 

(a)H2     (b) He 

(c) CH4     (d) O2 

108.  Which has least value? 

(a) 
  

  
       (b) 

  

  
 

(c) 
  

  
         (d) 

  

  
 

 

109. Mean free path is largest for the gas 

(a) H2     (b) Cl2 

(c) N2     (d) O2 

110. In which case mean free path is not affected? 

(a) H2 gas at 100    and 1 atm is transferred into a vessel at 50    and 0.5 atm 

(b) O2 gas at 200 K and 2 atm is transferred into a vessel at 400 K and 1 atm 

(c) O2 gas is replaced by H2 gas keeping other variables constant 

(d) Medium is made more viscous 

111.  Collision diameter is least in case of 

(a) H2     (b) He 

(c) CO2     (d) N2 
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112. Mean free path increases if 

(a) H2 is replaced by He 

(b) He is replaced by H2 

(c) He is replaced by O2 

(d) O2 is replaced by CO2 

113. Out of H2, CO, N2 and CO2, the gas which has least mean free path 

(a) has maximum value of a (van der Waals’ constant) 

(b) is easily liquefied 

(c) has maximum value of Tb (Boyle’s temperature) 

(d) for all the above cases 

114. One litre of gas A at two atmospheric pressure and two litres of gas  B at three atmosphere 

pressure are mixed in a four litre flask to form an ideal gas mixture. What will be the final 

pressure of the gaseous mixture if the gases initially and finally were at the same temperature? 

(a) 1.0 atm    (b) 1.5 atm 

(c) 2.0 atm    (d) 2.5 atm 

115. A mixture of nitrogen and oxygen has a density of 1.00 g L-1 and the average molecular weight of 

31.2 g mol-1 at 27    and 600 mmHg pressure. The mole fraction of nitrogen, assuming ideal gas 

behavior, is 

(a) 0.78     (b) 0.60 

(c) 0.40     (d) 0.22 

116. At what temperature will oxygen molecules (molar mass : 32 g mol-1) have the same average 

kinetic energy as helium atoms (atomic mass : 4 g mol-1) at 320 K? 

(a) 40 K     (b) 40 K 

(c) 320 K    (d) 640 K 

117.  A  gas obeys the equation of state p(V – b) = RT where b is constant. The slope for an isochore 

will be 

(a) negative    (b) zero 

(c)   
 

   
     (d) 
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118. If the mean free path of gaseous molecules is 60 cm at a pressure of 1   10-4 mm Hg, what will 

be its mean free-path when the pressure is increased by 100 at constant temperature? 

(a) 6.0   10-1    (b) 6.0 cm 

(c) 6.0   10-1     (d) 6.0   10-2 cm 

119. The van der Waals’ constants (a and b) of two gases A and B are 

       a/dm6 atm mol -2              b/dm3 mol -1 

A :        1.360      0.318 

B :        3.592      0.0426 

The critical parameters pc, Vc  and Tc are related as 

(1)pc (A) < pc (B) 

(2) Vc (A) < Vc (B)  

(3) Tc (A) < Tc (B) 

Select the correct answer using the codes given below. 

(a)1 alone    (b) 2 and 3 

(c) 1 and 2    (d) 1 and 3 

120.  An open-ended mercury manometer is used to measure the pressure exerted by a trapped gas 

as shown in the figure Atmosphere pressure is 749 mm Hg What is the pressure of the trapped 

gas? 

 

(a)292 mmHg    (b) 457 mmHg 

(c) 749 mmHg    (d) 1041 mmHg 
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121. Which gas will have the greatest density at 25    and 1 atm pressure? 

(a) O3     (b) SiH4 

(c) PH3     (d) C3H8 

122. By what ratio will the average velocity of the molecules in a gas change when the temperature is 

raised from 50    to 200   ? 

(a) 1.21/1          (b) 1.46/1 

(c) 2/1     (d) 4/1 

123. The pressure on a sample of water at its triple point is reduced while the temperature is held 

constant. Which phase changes are favoured? 

I : Fusion; II : Sublimation;  III : Vaporisation 

(a)I only    (b) II and III only 

(c) I and II only    (d) II and III only 

 

124. The triple point of CO2 occurs at 5.1 atm and -56   . Its critical temperature is 31    is more 

dense than liquid CO2. Under which suitable condition is liquid CO2 stable at equilibrium? 

(a) 10 atm,  -25        (b) 5.1 atm,  -25    

(c) 10 atm,  33      (d) 5.1 atm,  -100    

125. One mole N2O4 (g) at 300 K is kept in a closed container under one atmosphere. It is heated to 

600 K when 20% of N2O4 (g) decomposes to NO2 (g). The resultant pressure is 

(a) 1.2 atm    (b) 2.4 atm 

(c) 2.0 atm    (d) 1.0 atm 

126. The critical temperature of water is higher than that of because the H2O molecule has 

(a) fewer electron than O2  (b) two covalent bonds 

(c) V-shape    (d) dipole moment 

127. Equal weights of HF, HCl, and HI at 87        750 mm Hg pressure are taken. The correct 

sequence of these gases in the increasing order of their volume is 

(a) HF  <  HCI  <  HBr  <  HI  (b) HI  <  HBr  <  HCl  <  HF 
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(c) HBr  <  HI  <  HF  <  HCI  (d) HCI  <  HBr  <  HI  <  HF 

128. Which process is endothermic? 

(a) Water condenses on the outside of a cold soda can 

(b) The melted wax hardens after a candle is extinguished  

(c) Water vapour forms ice crystals in upper atmosphere 

(d) Gasoline spilled on the ground evaporates very quickly 

129. Which of the assumptions of the kinetic-molecular theory best explains the observation that gas 

can be compressed? 

(a) Gas molecules move at random with no attractive forces between them 

(b) The velocity of gas molecules is proportional to their Kelvin temperature 

(c) The amount of space occupied by a gas is much greater than the space occupied by the 

actual gas molecules  

(d) In collisions with the walls of the container or with other molecules, energy is conserved 

130. Which assumption of kinetic molecular theory is not followed when a real gas shows non-ideal 

behavior? 

(a) Gas molecules move at random with no attractive forces between them 

(b) The velocity of gas molecules is proportional to their kelvin temperature 

(c) The amount of space occupied by a gas is much greater than the space occupied by the 

actual gas molecules 

(d) In collisions with the walls of the container or with other molecules, energy is conserved 

131. Under isobaric condition, volume becomes 1.5 times when temperature changes from 

(a) 40    to 60        (b) 273             

(c) Both (a) and (b)   (d) None of these 

132. Consider a sample of helium and a sample of neon, both at 30    and 1.5 atm. Both samples 

have a volume of 5.0 L. 

(a) Each sample contains the same number of atoms of gas 

(b) Each sample weighs the same amount 
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(c) Each sample contains the same number of moles of gas 

(d) The density of the neon is greater than the density of the helium 

133. When the volume of a gas is plotted versus the Celsius temperature with pressure and number 

of moles held constant , the X-intercept is at what temperature? 

(a) 0    

(b) -273    

(c) The boiling point of the gas 

(d) The melting point of the gas 

134. Which pair of molecules has the strongest dipole-dipole interactions? 

(a) NH3 and CH4    (b) NH3 and NH3 

(c) CH4 and CH4    (d) CO2 and CO2 

 

135. Which combination of characteristics is most likely to be associated with molecules having 

strong dipole-dipole interactions? 

I. Polar bond 

II. Asymmetric shape 

III. Relatively low boiling point 

IV. Large surface area 

136. At a high altitude water boils at 95    as at sea level because 

(a) the atmospheric pressure is greater 

(b) the atmospheric pressure is less 

(c) the climate is cooler 

(d) the vapour pressure of water is greater 

137.  Collision  frequency of a gas at 1 atm pressure is Z; its value at 0.5 atm will be 

(a) 0.25Z    (b) 2Z 

(c) 0.50 Z    (d) Z 
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138. Under isothermal and isochronic conditions, the rates of diffusion r1 and r2 of gases (1) and (2) 

having densities d1 and d2 are related by the expression 

(a)       
    

  
     (b)       

    

  
 

(c)         
  

  
    (d)        

  

  
 

139.  The volume of 0.0168 mole of O2 obtained by thermal decomposition of KCIO3 and collected by 

displacement of water is 428 mL at a pressure of 754 mmHg at 25   . The pressure of water 

vapour at 25   is 

(a) 18 mmHg    (b) 20 mmHg 

(c) 24 mmHg    (d) 30 mmHg 

140. The ratio between the root mean square velocity of H2 at 50 K and that of O2 at 800 K is 

(a) 4     (b) 2 

(c) 1     (d) 0.25 

141. Which of the following exhibits the weakest intermolecular forces? 

(a) NH3     (b) HCl 

(c) He     (d) H2O 

142.  At the same temperature and pressure which of the following gases will have the highest 

kinetic energy per mol? 

(a) H2     (b) O2 

(c) CH4     (d) All have the equal value 

143.  The vapour pressure of water at 300 K in a closed container is 0.4  atm If the volume of the 

container is doubled, its vapour pressure at 300 K will be 

(a) 0.8 atm    (b) 0.2 atm 

(c) 0.4 atm    (d) 0.6 atm 

144.  The density of air at STP is 0.00130 g/mL Thus, vapour density of air will be 

(a) 14.56    (b) 0.0013 

(c) 0.0026    (d) 7.69 
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145. Densities of CO and N2 are in the ratio of 1 : 2 and their temperatures are in the ratio of 2 : 1, 

thus the ratio of their pressure is 

(a) 1 : 1     (b) 1 : 2 

(c) 2 : 1     (d) 4 : 1 

146. If the four tubes of a care are filled to the same pressure with N2, O2, H2 and Ne separately, then 

which one will be filled first? 

(a) N2     (b) O2 

(c) Ne     (d) H2 

147.  Air at sea level is found to be dense. This is in accordance with 

(a) Boyle’s law    (b) Charles’ law 

(c) Dalton’s law    (d) Avogadro’s law 

148. Root mean velocity of a gas is x m s-1 at pressure p atm and temperature T K. If pressure is made 

2p under isothermal condition, root mean square speed becomes 

(a) 2x     (b) 4x 

(c) 
 

 
         (d) x 

149. A vessel contains 0.5 mol each of SO2, H2 and CH4. Its outlet was made open and close after 

sometime. Thus order of partial pressure will be 

(a)      
>     

 >       (b)    >     
 >      

 

(c)    >      
 >     

   (d)    >      
>     

 

150. The root mean square velocity of a monoatomic gas (molar mass m g mol-1) is u. Its kinetic 

energy per mol (E) is related to u by equation 

(a)      
  

 
      (b)      

  

  
 

(c)      
  

 
     (d)      

 

  
 

151. Molar volume of CO2 is maximum at 

(a) STP     (b) 400 K and 1 atm 

(c) 273 K and 2 atm   (d) 546 K and 2 atm 
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152. Which of the following statements is not true about the effect of an increase in temperature on 

the distribution of molecular velocities in a gas? 

(a) The most probable velocity increases 

(b) The fraction of the molecules with the most probable speed increases 

(c) The distribution becomes broader 

(d) The area under the curve remains unaffected 

153. Boyle’s law is represented by the equation 

(a) 
   

  
  

 

  
    (b) 

  

  
  

 

 
 

(c) 
   

  
 

 

  
    (d) 

  

  
   

 

 
 

154. The compressibility factor of a gas is less than unity at STP. Therefore, molar volume (Vm) 

(a) Vm > 22.4 L    (b) Vm = 22.4 L 

(c) Vm < 22.4 L    (d) Vm = 44.8 L 

 

 

155. Consider the following equations 

I.  
  

  
 
    

   
 

  
   II  

  

  
 
     

    
  

   

III.  
  

  
 
   

  
  

 
   IV.     

 

 
 

Boyle’s law is represented by 

(a)II, IV     (b) II, III 

(c) I, II     (d) I, III, IV 

156. Select the correct statements. 

(a)  
  

  
 
 

     for Charles’ law 

(b)  
  

  
 
    

  
  

   for Boyle’s law 

(c) 
  

  
  

 

 
  for Boyle’s law 
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(d) All the above are correct statements 

157. One way of writing the equation of state for real gas is 

       
 

 
      

where B is in terms of van der  Waals’ constant a and b is 

(a)    
 

  
     (b)    

 

  
  

(c)    
 

  
     (d)    

 

  
  

158. 0.24 g of a volatile substance on vaporization gave 45 mL vapours at NTP. Thus, vapour density 

of substance is (VD of H2 = 1) 

(a) 119.5    (b) 11.95 

(c) 59.75     (d) 5.975 

 

159. A gas cylinder containing cooling gas can withstand a pressure of 14.9 atm. The pressure gauge 

of cylinder indicates 12 atm at 27   . Cylinder will explode at a temperature 

(a) 87.5       (b) 99.5    

(c)115.5       (d) 135.5    

160. Consider the following statements 

I. A boundary is diathermic if a change of state is observed when two object at different 

temperatures are brought into contact 

II. A boundary is adiabatic if no change occurs even though the two objects have different 

temperatures 

III. Thermal equilibrium is established if no change of state occurs when two objects A and B are 

in contact through a diathermic boundary 

Select the correct statements 

(a)I, II     (b) II, III 

(c) I, III     (d) I, II, III 

161. Consider the following statements 

I. Repulsive forces are significant when the molecules are close together on average 
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II. Attractive intermolecular forces are important when the molecules are fairly close together 

but not necessarily touching 

III. Attractive forces are ineffective when the molecules are far apart 

Select the correct statements 

(a)I, II, III    (b) I, II 

(c) I, III     (d) II, III 

162. A vessel is filled with a mixture of oxygen and nitrogen. At what ratio of the partial pressures 

will the masses of the gases be identical? 

(a)    
 =     

    (b)    
 = 0.875     

 

(c)    
 = 1.14     

   (d)    
 = 2     

 

 

163. The partial pressure of oxygen in air is 22 kPa. What is the oxygen content in per cent volume? 

(a) 42%     (b) 21.7% 

(c) 11%     (d) 5.5% 

164. Hydrogen was collected in one case over water, and in another over mercury in the same 

conditions. In both cases, the volume of the gas was the same. Amounts of hydrogen collected 

over 

(a) both liquids were identical 

(b) the water was greater 

(c) the mercury was greater 

(d) nothing can be predicated from the given data 

165. Mass of 1 L N2 gas and that of unknown (CH2)n gas at STP was found to be same. Thus, unknown 

gas is 

(a) C3H8     (b) CH2 

(c) C4H8     (d) C2H4 

166. A 350 mL sample of ammonia at 1.00 bar and 27    is absorbed by water to form 500 mL of 

solution at that temperature and pressure. Molar concentration of ammonia is 
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(a) 0.28 M    (b) 0.028 M 

(c) 2.8 M    (d) 0.014 M 

167. Compressibility factor for CO2 at 400 K and 71.0 bars is 0.8697. Molar volume of CO2 under 

these conditions is 

(a) 22.4 L    (b) 2.24 L 

(c) 0.41 L    (d) 19.5 L 

168. Potassium hydroxide solutions are used to absorb CO2. How many litres of CO2 at 1.00 atm 22    

would be absorbed by an aqueous solution containing 15.0 g of KOH? 

  2KOH + CO2 → K2CO3 + H2O 

(a)3.24 L    (b) 1.62 L 

(c) 6.48 L    (d) 0.324 L 

169. If the intermolecular forces vanish away, what is the volume occupied by molecules contained 

in 4.5 kg of water at NTP? 

(a) 5.6 m3    (b) 4.5 3 m3 

(c) 11.2 m3    (d) 11.2 L 

170. Consider the following statements. 

I : At the limit of vanishing pressure, where all gases behave ideally, the volume tends to infinity 

and intermolecular distances become enormously large 

II : Gases with weak intermolecular forces obey the ideal gas law at relatively high pressures. 

III : Gases with strong intermolecular forces obey the ideal gas law at relatively low pressures. 

Select the correct statements(S). 

(a)I only    (b) II only 

(c) I and II    (d) I, II and III 

171. The volume of gas increases by a factor of 2 while the pressure decreases by a factor of 3. Given 

that the number of moles is unaffected, the factor by which the temperature changes is 

(a) 3/2     (b) 3   2 

(c) 2/3     (d) 1/6    
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172.  The number of molecules instead soap bubble 1.0 cm in diameter at atmospheric pressure and 

25    is 

(a) 1.29   1022    (b) 1.29   1019 

(c) 1.03   1023    (d) 1.03   1020 

173. 50 mL of hydrogen diffuses out through a small hole of a vessel, in 20 min. The time taken by 40 

mL of oxygen to diffuse out is 

(a) 8min    (b) 12 min 

(c) 32 min    (d) 64 min 

174. The temperature of gas is raised from 27   to 297   root mean square speed of the gas 

(a) gets halved    (b) gets doubled 

(c) remains same   (d) gets         

175. 0.24 g of volatile gas upon vaporization give 45 mL vapour at NTP. What will be the vapour 

density of the substances? 

(a) 95.39    (b) 5.973 

(c) 95.93    (d) 59.73 

176. A gas cylinder containing cooling gas can withstand a pressure of 14.9 atm. The pressure gauge 

of cylinder indicates 12 atm at 27  . Due to sudden fire in the building the temperature starts 

rising. The temperature at which cylinder explode is 

(a) 87.5      (b) 99.5   

(c) 115.5      (d) 135.5   

177. At a constant volume the specific heat of a gas is 0.075 cal/g and its molecular weight  is 40. The 

gas is 

(a) monoatomic    (b) diatomic 

(c) triatomic    (d) None of these 

178. 8 L of H2 react with 6 L of Cl2. The final volume of reaction mixture is [when p and T are 

constants] 

(a) 12     (b) 14 

(c) 2     (d) 8 
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179. Root mean square velocity of a molecule is 1000 m/s. The average velocity of the molecule is 

(a) 455.55 m/s    (b) 675.55 m/s 

(c) 921.58 m/s    (d) 1221.58 m/s 

180.  van der Waals’ equation for one mol of CO2 gas at low pressure will be 

(a) p(V-b) = RT - 
 

     (b)    
  

   
 

 

    

(c)    
  

   
     (d)     

 

        

181.  Which is not the correct value of R (gas constant)? 

(a) 8.314 dm3 K-1 mol-1 

(b) 8.314  dm-3 kPa K-1 mol-1 

(c) 62.364 dm3 Torr  K-1 mol-1 

(d) 1.987 cal K-1 mol-1 

182. Select the values corresponding to SATP 

          Pressure              Temperature      Volume 

(a)      1 atm  273.15K  22.4 dm3 mol-1 

(b)         1 bar    298.15 K  22.4 dm3 mol-1 

(c)         1 bar    298.15 K  22.79dm3 mol-1 

(d)       100 kPa    273.15 K  22.4 dm-3 mol-1 

183. Mixture of A and B will have total pressure of pressure of A=100 bar and pressure B=50 bar. 

   

(a)66.67 bar    (b) 75 bar 

(c) 150 bar    (d) 50 bar 

184. Which will decrease mean free path? 

(a) Increase in temperature 
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(b) Increase in pressure 

(c) N2 gas instead of H2SO4 

(d) Changing the unit of R 

185. The dense fluid obtained by compressing a gas when its temperature is higher than its Tc is 

called 

(a) super cooled fluid   (b) super critical fluid 

(c) super cooled solid   (d) super cooled gas 

186. The term that corrects for the attractive forces present in a real gas in the van der Waals’ 

equation is 

(a) nb     (b) 
   

   

(c)   
   

       (d) –nb 

187. 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 (g mol-1) of the gas Y is 

(a) 8     (b) 12 

(c) 16     (d) 4 

188. A gas described by van der Waals’ equation 

(a) behaves similar to an ideal gas in the limit of large molar volumes 

(b) behaves similar to an ideal gas in the limit of large pressure 

(c) is characterized by van der Waals’ coefficients that are dependent on the identity of gas 

but are independent of the temperature 

(d) has the pressure that is lower the pressure exerted by the same gas behaving ideally 

189. The given graph represent the variations of compressibility factor (Z) = 
  

   
 versus p, for three 

real gases A, B and C Identity the only incorrect statement. 
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(a)For the gas A, a = 0 and its dependence on p is linear at all pressure. 

(b)For the gas B, b = 0 and its dependence on p is linear at all pressure. 

(c)For the gas C, which is typical real gas for which neither a nor p = 0. By knowing the minima 

and point of the intersection, with Z = 1, a and b can be calculated. 

 (d)At high pressure, the slope is positive for all real gases. 

  

190. Equal masses of methane and oxygen are mixed in an empty container at 25  . The fraction of 

the total pressure exerted by oxygen is 

(a) 
 

 
     (b) 

 

 
  

   

   
 

(c) 
 

 
     (d) 
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