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t (1s%: (a)8%+(b)7%)

(a) What is the ideal gas law? (b) And explain its equation representation rn different procedures

2. (20%: (a)1s%+(b)s%)

(a) A detailed explanation of the four laws of thermodynamics? (b) Entropy balance and equivalent

equations expressed in terms of rate?

3 (ts%: (a)7%+@)8%)

In a closed system, a:tr at I bar and 298 15 K is compressed to 3 bar and 2gB.15 K using two different

mechanical-1y reversible procedures. (a) cooling at constant pressure followed by heating at constant

volume; (b) heati:ig at constant volume followed by cooling at constarrt pressure. Calculate the heat

and work done for each path, as well as the AU and AH of the air. Assume that the heat capacity of

air is independent oftemperature: Cv: 20 18 ard Cp :29.L J.mol-l.K-1. Also assume that air remains

a gas with a constant PV/T regardless of the changes. At 2gB 15 K and 1 bar, the molar volume of air

is 0 0248 m3 mol-t.
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4 (s%)

Please describe what the Raout's law is and how to obtain it.

s (20% = (a)10%+(b)r0%)

Ihe binary systerq compound (1) and compound (2), obeys the Raoult's law. Aad, the Artoine

equations can provide vapor pressures.

lnP,"o' : 14.27 - j",t 
tr=, 

lnpr"" = 14.20 - 
2972'6

T-49.rs' T-64.15
where T is in Kelvils and the vapor pressure are in KPa.

(a) Prepare a graph showing P vs xr and P vs yl for a temperature of 80oC. And, please label bubble

line and dew line on the g:aph, respectively.

(b) Prepare a graph showing T vs xr and T vs yl for a pressure of 60 kPa, A-nd, please label bubble

line and dew line on the gaph, respectively.

6, (1s%: (a)10%+(b)s%)

For thermodynamic property M in brnary solutions, one has obtailed a plot of M vs. Xr (mole

fraction of solution 1) (a) Please describe how to obtain the partial molar properties M, , and M,

from the plot and (b) explairi your reason.

7 (10%: (a)s%+S)s%)

(a)What is the excess Gbbs energ-y and partial excess Gbbs energy, respectively? Please explain

their difference. (b)Please show how to obtaia the relationship between the partial excess

Gibbs-energy and activity coeffi cient.


