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1. Derive the thermadynamic equation of slate
(GHIEPR=Y% — (BT (105

2. Two moles of an ideal gas expand isothermally from an initial volume of 1T, o a final 2 Loat 25, What are the values of AG (in
Joulesy and aH {in Joules) for this process, the maesinue work (W,  in Joules) done in this process.fIn2=0.693, [nS=1.609, R:@§314
Thmol, K3 {10

1, Evaluate AG (in Joulesh and A8 {in ) when | mole ench of an ideal gos A and I are mixed isathermally and isobarically at 257 anid 1
atne. [In2=0,603, InS=1 609, R 8314 I'mol. K) [ 10%)

4, Dievelop an cxpression for (21}, 85 4 function of only £, », T and Cp, {10%5)

5. 1 kp of water at 25°C and | st is mixed adiabatically with 2 kg of waler al 30 °C and 1 atm, What is the final temperatore of the 3 kg
o wenler? Assuie that the speeific heat keeps constant in e mixing process, (10%0)

6. The first-order gas reaction S0:Cl; — S0, + Cly has k=2.20x107 5" a1 393 K. What percent of' a gas sample of S0,Cly would be
decampased by heating at 393 K for 2,00 h? [ 10%)

7. The reaction A + B — C takes place in bwo steps by the mechanisim 24 «—5— D followed by B+ 3 —fs A+ C. The first siep
comes 1o a rapid equilibrivm (constant £,). Derive an expression for the rate of Gormation of C in terms of £, &, [4], [B]
[10%:)

8. The second-order rale constant Tor a gag reaction is 1x10* liters mol™ &7 at 25 °C. Caleulate the value of the rate sonstanl welien Lhe rate
equation s wrilten in lerms of pressure in almospleres. {1055)

Y1 For the decomposition of oeene ¢ 205 3 300y
The rale law is — Hihs k EJ!
et (N

Dierive g mechaniam Lo exolain this rels law, (1054)

L0, Peove thal in o first-oeder reaction, where dadlt = ke, the average life, that is, the average life expectoney of the molzcules, is equal to

ik LA




