
1 .  Find exp~.essions Tor ( a S/ a V),, (a U/ a P),, and (a 111 3 for a 
gas wllose bellavior car1 be described by the equatio~i 

1' (V -- I I ~ )  = n IZ T. 
where S is tlle entropy, IJ is the irllerrlal energy, 11 is tlie entllalpy, 

V is the volume, P is thA p'kssure, T is the absol~lle temperature, 
It is the gas conslant, n is the number o r  moles, and b is a 
collstanl. 

2. Cons~der a steady-flow heat exchanger which operates cocunently. 
lleat is transferred frorll a hot stream, flowing from left to right, 
to a cold stream flowing in the sarne direction. The heat 
exchanger accepts hot stream at 400 K and 1 ~nolls, and 
discl~arges at 350 I<. The cold stream enters at 300 I<. The 
n l i ~ ~ i m u ~ n  temperature difference between the llowing streams 
is I0 K. Assume that both streams are ideal gases with CP=3.5R. 
'I'he sr~sroundings temperature is 300 I<. Find the lost work. 
(Assunie negligible Itinetic- and polential-energy changes.) 

3. 'l'he saturation vapor pressure of pure liquid refrigerant R-12 at 40 
"C is 9.48 atm. The virial equation terminated at the second 
tern1 is an adequate representation of the true volurnelric 
behavior of this subslance. Calculate thc fugacily of liquid JZ-12 
at 40 OC under a pressurc of 100 a t ~ n  nitrogen. ('The density of 
liquid R- 12 at these conditions averages 1.25 g16111~ and its 
nlolar Inass is 120.875 g. The second vi~ial  coefficient is 
- 436.9 cln7/n101 al 9.48 at111 and 40 "C.) 


