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Answer All Questions.
he figures in the right hand margin indicate Marks. Symbols carry usual medning

Ql. Answer all Questions. [2 = 3]
a) A 1 mole piece of copper at 400 K is brought in contact with another | mole picce of - €0y
copper at 300 K and allowed to reach thermal equilibrium. The entropy change for
this process is how much? Given: Specific heat capacity, C,, (between 250 - 500 K) is
22.6 J/K/mol.

b) At equilibrium, maximum number of phases in a 3-component system at 1 atm -CO2
: ap as av as
oressure 18 how much? (—) = (—) (_) = — (—)
I ch? Prove that at)y = v Tand 1), 27 )+

¢) State and express third law of thermodynamics. Write the metallurgical consequences - CO3
of third law of thermodynamics.
(8]

yrove that the entropy of mixing for an ideal solution is ASPx = -COl

—R[X,InX; + XpInX;].
(b) Calculate the standard enthalpy change for the following reaction at 1523 K.
CuzS (s) +2 Cuz20 (s) =6 Cu (1) + SO2 (g).
Given the values of standard enthalpy changes of formation at 1523 K as follows:
CuzS (s) | Cu20 (s) [ Cu (1) | SO, (g) }

;AHf‘{m;k//moz -86.7 | -1764 | 0 -278.4\

OR
(a) Find out the increase in molar entropy change of Cu, when it heated from 127°C  -CO1

to 927°C. The molar sp. heat of Cu is given by Cp = 6.2+0.0017 T.
(b) Calculate the standard free energy change of the reaction:
Ni(s) + 72 02 {g) = NiO (s)
At 327°C from the following data:
Ao niogs) = —240.58K]/mol S ey = =29.792 fmol
. ] ( _ J
Coniis) = 25.23 + 43.68 x 107°T2 — 10.46 x 1073T J/K/mol
Cro2(g) = 29.96 + 4.18 X 107°T — 1.67 x 10°T~2 J/K/mol

CP,N[U(_S) = 5401 J/K/mOl.
8]

Q3.
-CO2

0
1) Prove that fl—(—A—l'T/ﬂJ o li‘!’f’]
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