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1. The total marks of the questions are 25.

2. Candidates may attempt for all 25 marks.
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State 1st law of thermodynamics and derive the internal energy function from it.

5 mole of an ideal gas at 300 K and 10 bar expands isothermally against a constant
pressure of 1 bar. Find out the values of W, Q, AU and AH.

What would be the values of W and AH if same state change occurs isothermally and
reversibly?

Show that Joule-Thomson experiment is an isoenthalpic process.
For the reaction
1
H0 () ———=H, (8) + 70, (9)
AH" =242 kJ/mol at 290 K. Find AH™ at 310 K.
Assume Cp values remains constant over the temperature range and are given by Cp
(H20, g) = 35.5; Cp (H,, g) = 28.8 and Cp (O, g) = 29.1 all in units of J/K/mol

Show that a cyclic process must consist of isothermal and adiabatic processes to produce
net work in the surrounding.
Calculate the entropy change of 5 mol of water for the following changes

H,0 (lig, 110 °Cy———= H,0 (vapor, 110 °C)

(Given, Cp,iiq = 75.291 J/K/mol, Cp, vap = 33.57 J/K/mol and heat of vaporization is 40.69
kJ/mol)

What is Clausius inequality and proves it.
Proves that,

d(AG/T)|__ AH
daT T2

p

Isothermal free expansion of an ideal gas must be adiabatic- Justify or criticize.
ds o
Prove that V), = 5 Where ais the coefficient of expansion and 8 is the coefficient of

compressibility.
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