Chemistry 231 Assignment #3 (due Tuesday, 01 October, in class)
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Use df = (23)dx — (2x**)dy to decide if the function f{x,y) exists. [2]
Use dVm = (R/p)dT — (RT/p*)dp to decide if the function Vin(7T,p) exists. [2]

a) The following equations for C, — Cy are both correct.
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But which equation [(1) or (2)] is more convenient for calculating C, — Cy? Explain.

b) Prove C,— Cy = R for an ideal gas.

For the reversible adiabatic expansion or compression of an ideal gas with constant heat capacity,
we proved p;iVi? = psVyY. Use this result to show

p:—y 77 = plf—r Tfr

4

Hint: pVv = p'=vprvv = pl=v(pV)¥

1.00 mole of N> (assumed to be an ideal gas with Cym = SR/2) initially at 300 K and 140 bar
expands adiabatically to a final pressure of 1.00 bar.

a) Calculate Tfinal, g, w, AU and AH if the expansion is reversible (pextemal = p).

b) Calculate Thinal, ¢, w, AU and AH if the expansion is irreversible with pextemal = 1.00 bar.

Adiabatic expansions are widely used to liquefy gases. Will the adiabatic expansions described
in Question 5 produce any liquid N»? Justify your answer.

Data: the boiling point of liquid N> at 1.00 bar is 77 K.
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