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Instructions:

1. All questions are compulsory.

2. Figuresto the right indicate full marks.

3. Make suitable assumptions wherever necessary.
4. Start new question on new page.

Q.1 Objective Type Questions - (All are compulsory) (Each of one mark) (15)
1. In maximum boiling azeotropes, the solution exhibits......... deviation from ideality.

2. The activity coefficient (yj) in asolution is related to the chemical potential as pE=...
3. For an ideal solution, enthalpy changes of mixingare ...........
4. As pressure approaches zero, fugacity coefficient value tends to ............
5.For achemically reacting system at equilibrium at constant temperature and pressure, the Gibbs
freeenergyis..........
6.Compressibility factor (Z ) of agasis
A. Theratio of fugacity in the given state to fugacity in the standard state
B. Theratio of actual volume to the volume of the gasif it wereideal
C. The change in volume with temperature at constant pressure
D. The difference between actual volume and ided gas volume
7.Chemical potential is
A. An extensive property
B. Anintensive property
C. A path property
D. A reference property
8. Real gasesbehaveidedly @t ....... Pressuresand......... temperatures.
9. The change in Gibbs free energy for vaporisation of a pure substanceis........
10.The extent of reaction is
A. different for reactants and products
B. dimensionless
C. dependent on the stoichiometric coefficients
D. al of the above
11.The change in free energy when areal gas undergoes an isothermal changein stateis
A. AG =RT In (V2/V4)
B.AG=RTIn (Pz/P]_)
C. AG =RT In (fo/fy)
D. AG=RT In (U2/H1)

12.The number of degrees of freedom for an azeotropic mixture in atwo component vapour-liquid
equilibriais/are
A. 2
B. 1
C. 0
D. 3
13. Henry’s law becomes identical to Raoult’s law, when the Henry’s law constant is equal to ...........
14. For positive deviation from ideality, total pressure of the system at equilibrium is ...... than the
ideal value.
15.Vapour pressure of a40% gasin asystem with 0.4 mm Hg of partial pressure ..........
Q.2 Answer thefollowing questions. (Attempt any three) (15)
A) Explain azeotrope. Give any two examples.
B) Definefugacity and fugacity coefficient.
C) Explain Excess Properties. Derive expression for excess chemical potential (1) of component with
activity coefficient of that component.
D) Derive an expression for the fugacity coefficient of a gas obeying the equation of state P(V — b) =
RT and estimate the fugacity of anmoniaat 10 bar and 298 K, given that b = 3.707 x 10> m*/moal.
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Q.3 A) State Raoult’s Law. A mixture of A and B conforms closely to Raoult’s law. The pure component (07)
vapour pressures P,:f and P§ inkPaat TK are given by;

% 2945

In P{ =14.27 — ———
T — 49

& 2973

In P§ =14.20 — —
T — 64

If the bubble point of a certain mixture of A and B is 349 K at a total pressure of 80 kPa, find the
composition of the first vapour that forms.
B) Define activity coefficient. Derive expressions for effect of temperature and pressure on activity (08)
coefficient.
OR
B) Prove that if Henry’s law is obeyed by component 1 in a binary solution overcertain concentration (08)
range, Lewis-Randall rule (Raoult’s law) will be obeyed by component 2 over the same concentration
range.
Q.4A) '?‘he Two suffix- Margules equation is the simplest expression for excess Gibbs free energy that is (07)
obeyed by chemically similar materials.

GE:AX 1X2

where A is an empirical constant independent of composition. Derive the expressions for the activity
coefficients that result from this expression.
OR
A) Define maximum and minimum boiling azeotropes. Draw neat diagram of temperature and pressure  (07)
with mole fractions of component (T-x-y & P-x-y) for maximum and minimum boiling azeotropes.
B) Explainbubble point and dew point temperatures with neat diagram of temperature with mole (08)
fractions of component (T-x-y) and also effect of increasing pressure on T-x-y diagram.
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