Chemistry 231 Assignment #2 (due Tuesday, 26 September, in class)

1. Two moles of an ideal gas expand isothermally from 5.00 L to 75.0 L at 350 K.

a) Calculate AU, AH, w and g if the expansion is reversible (Pextemal = p).
[8]
b} Calculate AU, AH, w and g if the expansion is irreversible with pexiemal = Piinal.
¢) Use the results from a and b to illustrate that the change in internal energy and the change in

enthalpy (both state functions) depend only on the initial and final states of a system, but work
and heat depend on the path taken in the process connecting the initial and final states.

2. One mole of gas is reversibly compressed from 25.0 L to 1.00 L at 300 K. Calculate the work w

a) if the gas is ideal

[7]
b) if the gas obeys the equation
_ P _ ., B
RT v,

with B(T) = —0.116 L mol~.

¢) Use the results from & and b to show that attractive intermolecular forces make it “easier”
(less work required) to compress a gas. Does this make sense? Comment briefly,

K The heat capacity of propane at 1.00 bar is accurately represented by the quadratic equation

Cm(T) = A1 + AT + AsT

[5]
with constants A1=0.5600 J K~ mol!

Az = 0.2756 J K2 mol™
A3 =-0.0001036 J K= mol~".

Ten moles of propane (assumed to be an ideal gas) is reversibly cooled from 400 K to
300 K at 1.00 bar. Calculate g, w, AU and AH.
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