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1. A reversible engine operating between a reservoir at 600K and the ambient atmosphere at 300K drives
a refrigerator operating between 240K and the ambient atmosphere. Determine the ratio of energy
rejected by both the devices to the ambient atmosphere to the energy absorbed by the engine from
the reservoir at 600K. [16]

2. (a) Name the two conditions, which every equation of state should satisfy

(b) What are the units of the Vanderwaals constant a and b. [8+8]

3. A particular thermodynamic system has the following the equations of state. %
obtain the third equation of state of the system. [16]

4. (a) Discuss the importance of fugacity in thermodynamics. O
(b) Discuss fugacity and fugacity coefficient for pure species. . [16]
5. (a) What are the equilibrium criteria for LLE? Compare than wi or liquid species in equilil-

sets of conditions listed below. Calculat of steam reacted in each case. Assume the
mixture behaves as an ideal gas.

.
(a) the reactants consists o &2 apour and 1 mol of CO. The temperature is 1100 K and
the pressure is 1bar. Th ilnfim constant K=1.0 (6)

nium, show that z{{* = xz’g’yf (1=1,2,———=N)

(b) Discuss LLE by giving suitable examples. [8+8]

6. The water gas show it reaction,CO (g) + H0 M‘i 9) + Ho (g)is carried out under the different
e fracti

(b) Same as (a) exce t pressure is 10 bar. (5)
(c) Same as (a) 2‘m01 of is included in the reactants. (5)
7. Explain the ip between EMP pathway and Arginine Amino acid. [16]
8. Discu the heat evolved per equivalent of available electrons transferred to oxygen. [16]
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