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PART-A
Q.1
(a) Explain the applications of Raoult’s Law. [CO-1][L-]2
(b) State and explain the Zeroth law of thermodynamics. [CO-1][L-]2
(c) Differentiate between the State function and the Path function with suitable examples. [CO-1] [L-] 2
(d) Distinguish between intensive and extensive variables in thermodynamics. [CO-1][L-]2
(e) Define entropy and explain its significance in the second law of thermodynamics. [CO-1][L-]2
(f) How is bond energy different from bond dissociation energy? Provide a brief explanation. [CO-1]
[L-]12
(g) Define residual entropy and give an example of where it occurs. [CO-1][L-]2
2x5
PART-B
Q.2 (i) Derive the Gibbs-Helmholtz equation
(i1) Calculate the work done by the gas in the state diagram shown [CO-2] [L-] 10
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OR

(1) Derive an expression for the Joule-Thomson coefficient for Vander Waal gas.



(ii) The bond energy of F,and Cl, are 36.6 and 580 kcal mol™ respectively. Heat liberated in the reaction

F,+Cl, - - 2FClis 26.6 kcal. Find the bond energy of F-CI bond.

[CO-2] [L-] 10

Q.3 (i) The enthalpy changes of the following reactions at 27°C are [CO-4][L-4]5

1) Na(s) + %2 Clx(g) — NaCl (s); ArH=-411kJ/mol
2) Ha(g) + S(s) + 20,(g) — H2SO4 (1); ArH =-811kJ/mol
3) 2Na(s) +S(s) + 20(g) — Na, SO (s); ArH = -1382kJ/mol

4) % Hy(g) + ¥ Cly(g) — HCI (); AcH = -92 kJ/mol

From the above data, the heat change of reaction at constant volume (in kJ/mol) at 27°C for the
process

2NaCl(s) + H,SO; (I) — Na,SO; (s) + 2HCI (g) is:

(i) Discuss the effect of temperature, pressure, and volume on enthalpy of reactions and Derive

Q4

(i)

(1)

(i)

Kirchhoff’s equation. [CO-3][L-] 10

OR

What is the standard enthalpy of reaction for the reduction of iron (II) oxide by carbon
monoxide?

FeO (s) + CO(g) ---> Fe(s) + COx(g)
given the following information:

3Fe,05(s) + CO(g) > 2Fe;04(s) + COx(g) AH = —48.26 kJ
Fe,05(s) + 3CO(g) ---> 2Fe(s) + 3COx(g) AH=-23.44 k]
Fe;04(s) + CO(g) ---> 3Fe0(s) + COx(g) AH=+21.79 kJ

[CO-3][L-]10
Derive the Gibbs-Duhem equation and explain its importance in understanding the relationship
between chemical potential and composition in a mixture.

Describe the process of calculating the absolute entropy of a molecule from statistical

thermodynamics. Outline the key steps involved. [CO-4] [L-]10

OR

One mole of an ideal gas expands isothermally and reversibly from 1 litre to 100 liters at 27°C.
Calculate W, q, AE, A H and AS.

1 mole of steam is condensed at 100 °C and water is cooled to 0°C and frozen to ice. Calculate the
entropy change for the process. Latent heat of fusion and evaporation of ice and water are 80 and
540 cal/g respectively.

[CO-4][L-]10



Q.5 What are Maxwell’s relations? Derive any two Maxwell Equations? [CO-5] [L-]110

OR
Write a short note on the following:
(1) Osmotic Pressure
(ii) relative lowering of vapor pressure [CO- 5] [L-] 10



