2.1

An monatomic ideal gas at 300 K has a volume of 15 liters at a pressure of
15 atm. Calculate

a.

The final volume of the system

b. The work done by the system
c.
d
€

The heat entering or leaving the system

. The change in the internal energy
. The change in the enthalpy when the gas undergoes

i. A reversible isothermal expansion to a pressure of 10 atm

ii. A reversible adiabatic expansion to a pressure of 10 atm

The constant-volume molar heat capacity of the gas, c¢,, has the value 1.5 R.
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2.3  The initial state of a quantity of monatomic ideal gas is P = 1 atm, V =1 liter,
and 7 = 373 K. The gas is isothermally expanded to a volume of 2 liters and is
then cooled at constant pressure to the volume V. This volume is such that a
reversible adiabatic compression to a pressure of 1 atm returns the system to its

initial state. All of the changes of state are conducted reversibly. Calculate the
value of V and the total work done on or by the gas.
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2.5 One mole of N, gas is contained at 273 K and a pressure of 1 atm. The addition
of 3000 J of heat to the gas at constant pressure causes 832 J of work to be done
during the expansion. Calculate

a. The final state of the gas

b. The values of AU and AH for the change of state

c. The values of ¢, and ¢, for N,

Assume that nitrogen behaves as an ideal gas, and that the change of state is
conducted reversibly.
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3.1 The initial state of 1 mole of a monatomic ideal gas is P = 10 atm and 7= 300 K.

Calculate the change in the entropy of the gas for

a. An isothermal decrease in the pressure to 5 atm

b. A reversible adiabatic expansion to a pressure of 5 atm
c. A constant-volume decrease in the pressure to 5 atm
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3.2 One mole of a monatomic ideal gas is subjected to the following sequence of

steps:

a. Starting at 300 K and 10 atm, the gas expands freely into a vacuum to triple
its volume.
The gas is next heated reversibly to 400 K at constant volume.

c. The gas is reversibly expanded at constant temperature until its volume is
again tripled.

d. The gas is finally reversibly cooled to 300 K at constant pressure.

Calculate the values of ¢ and w and the changes in U, H, and S.
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3.3  One mole of a monatomic ideal gas undergoes a reversible expansion at constant
pressure, during which the entropy of the gas increases by 14.41 J/K and the gas
absorbs 6236 J of thermal energy. Calculate the initial and final temperatures
of the gas. One mole of a second monatomic ideal gas undergoes a reversible
isothermal expansion, during which it doubles its volume, performs 1729 J of
work, and increases its entropy by 5.763 J/K. Calculate the temperature at which
the expansion was conducted.
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