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1, Define the "equation of state". What is its importance in thermodynamic study?
5%

- 2, pPeople always predicts a chemical reaction by using G (Gibbs energy) whether it
will take place or take place spontaneously. Explain why G is more commonly used
than other thermodynamic units such as A. U. S. H. etc.? Also explain G is a '
function of pressure and temperature. 5%

3. One mole of a perfect gas is expanded isothermally and reversibly at 0°¢c from
1 to 1/10 bar. Calculate (a) W, gb) a, (¢) m, gd) G, and (e) S for the gas.
One mole of a perfect gas in 22,81,°is allowed to expand irreversibly into an
evacuated vessel such that the final total volume is 228L. Calculate (£) w,
(e) ¢ (b) mH, (i) @, and (j) S for the gas. 109%

4, carbon has two allotropes, graphite and diamond. At 25°c and 1,013 bar pressure-
graphite is the stable form, Calculate the pressure which must be applied to
graphite at 25 C in order to bring about its trensformation to ' diamond,

Givens _
H298(graphite) - H298(diamond) = ~1900j/mole

S298 (graphite)= O+ 73i/K mole
S298(diamond) = 2.43§/K mole

The density of graphite at 25%°C is 2.22g/cmg
The density of diamond at 25 C is 3.515g/cm

8%
56

The work done by a nonideal gas which obeys the equation of state

PV =RT( 1 + BP )"
in a reversible, isothermal expansion from P1 to P2 is same as that done when an
ideal gas is reversibly and isothermally expanded from P1 to P2, but the work
done by the nonideal gas in a reversible expansion from V1 to V2 is greater than
that done when an ideal gas is reversibly and isothermally expended from V1 to
Vye Prove it and explain why this so. 12%

6. Show that the process H20(1’ _500) = H20(cr° -5°C) is a spontanecous process in an

- isolated system containing in addition to tge water a thermostate at —5°C.
The heat of fusion of water is 333.5j/¢ at 0°C, and the specific heats for water
and ice may be taken as 4.2j/¥ g and 2.1j/K g, respectively, 16%
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Crystoltine Phoses

Nototion Oxide Formula
Tocnme} 502
Protoenstolite Mg0 510,
Forsterile 2Mg0- 510,
Periclose Mq0
Spinel MgO- AL0,
Corundum A0y
Mullite 3A1,04 25i0,
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