KING FHAD UNIVERSITY OF PETROLEUM & MINERALS
DEPARTMENT OF PHYSICS

PHYSICS 102 (992)
SOLUTION (CHAPTER 21)

Q.1 (a) What is the number of molecules per cubic meter in air at 20 °(C and
at a pressure of 1.0 atm, (=1.10 x 10° Pa)? (b) What is the mass of thislm’ of
air? Assume that 75 % of the molecules are nitrogen (N,) and 25 % are

oxygen ().
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Q.2 Air that occupies 0.14 m’ at 1.03x10° Pa gauge pressure is expanded
isothermally to atmospheric pressure and then cooled at constant pressurc
until it reaches its initial volume. Compute the work done by the air.
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(0.3 The mass I, molecule is 3.3x10% g, If 107 H, molecules per second
strike 2.0 em’ of wall at an angle of 55° with the normal when moving with a
speed of 1.0x10° cm/s, what pressure do they exert on the wall?
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Q.4 Let 20.9 T of heat be added to a particular ideal gas. As a result, its
volume changes from 50.0 em’ to 100 cm’ while the pressure remains
constant at 1.00 atm. (a) By how much did the internal energy of the gas
change? If the quantity of gas present is 2.00x10° mol, find the molar
speeific heat at (b) constant pressure and (c) constant volume.
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0.5 One mole of an ideal monalomic gas traverses the cycle shown in Figure
21.5. Process 1 —»> 2 takes place at constant volume, process 2 — 3 Is
adiabatic, and process 3 — 1 takes place at constant pressure. (a} Compute
the heat Q, the change in internal energy AU, and the work done W, for each
of the three processes and for the cycle as a whole. (b) If the initial pressure
at point 1 is 1.00 atm, find the pressure and the volume at points 2 and 3.
Use 1.00 atm = 1.013x10° Pa and R = 8314 J/molK.
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b) P\ =nRT
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