PHYSICS DEPARTMENT - KFUPMOSB
Review: Chapter 20. The Kinetic Theory of Gases.
Q1.  A helium storage tank has a capacity of 0.05 m3.  If the gas pressure is 100 atm at 27oC, determine the mass of He in the tank. The molecular mass of helium is 4 grams/mole. (Ans: 812g)

Q2.  How many molecules are there in 1 liter of an ideal gas at 0oC and 1 atm?       (Ans: 2.7x1022)

Q3.  Five moles of an ideal gas undergoes an isothermal compression at 100oC in which the final volume is one half the initial volume.  What is the work done on the gas for this process? 



        




     
   (Ans: 10.75x103 J)

Q4.  An ideal gas initially at 0oC and 1 atm pressure is compressed isothermally from an initial volume of 6x104 cm 3 to a final volume of 2x104 cm3.  What is the heat flow from the gas during the process ? (1 atm pressure = 1. 01x105  N/m2). 

          

           (Ans. 1590 cal)

Q5.  A gas is compressed at constant pressure of 0. 2 atm from a volume of 10 liters to a volume of 4 liters.  In this process, 500 J of heat flow out of the gas.  What is the change in the internal of the gas?








           (Ans: -380 J)
       



 


    
   

Q6.  In a period of 5.0 s,  3.5*10**23 nitrogen molecules strike a wall of area 12 cm **2.  The molecules move with a speed of 450 m/s and strike the wall at an angle of 32 degrees to the normal to the wall.  Assuming elastic collisions, what is pressure exerted on the wall? (The mass of a nitrogen molecule is 4.68*10**(-26)  kg).


 (ANS: 1.2*10**5 N/m**2)

Q7.  What is the ratio of the rms speed of oxygen  molecules in air to the rms speed of nitrogen molecules in air at 1 atm  pressure and 0 deg C? ( Molecular mass of oxygen = 32 g/mole; molecular mass of nitrogen = 28 g/mole)




          (ANS: 0.94)



    

Q8.  A 7-liter vessel contains three moles of nitrogen at a pressure of 10 atm.  What is the average translational kinetic energy of a nitrogen molecule under these conditions? 

      (ANS: 5.87*10**(-21) J/molecule)

Q9.  An ideal gas initially at 27 deg C is expanded adiabatically until its volume is doubled.  Find the final temperature of the gas.  





   (ANS: - 84.4 deg C) 

Q10.  Calculate the difference between the heats required to raise the temperature of 5 moles of an ideal monatomic gas through 10 deg C at (a) constant pressure and (b) at constant volume. 










        (ANS:  99.3 cal ) 

Q11.  One mole of an ideal gas is carried around the cycle shown in Fig. 1 The path BC is adiabatic.  Find the net work done in one complete cycle.  Molar heat capacity of the gas at constant volume = 20.76 J/mole.K  .




        (ANS: 1722 J)
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