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Jmol' K'  2.303 5} =0.0591 V Faraday constant (F) = 96500 Cmol”

107 Js, Velocity of light(C) = 3x10° ms™, Mass of electron=9.1 x10°"' kg,
1602x107C, 1eV=1.6X10" 7

g terms.

ties i) Adiabatic process

(10 marks)

al expression for the first and second laws of thermodynamics.

gas (C, = 2.5 R) is maintained in a volume of 11.2 dm’ at 273 K.
gas is raised to 373 K. Calcplate w, AU, q , and AH at constant

one for an isothermal reversible expansion of 3 moles of
e 2 dm’ to 100 dm® ét 273 K, which obeys to the equation of
ere P is a constant and its value is 0.015 dm’.

(50 marks)

Contd.



¢)i) Using the first and second laws of thermodynamics show that the entropy ch
on heating of ‘n’ moles of substance reversibly from temperature T; to T,

volume is,

T,
AS =C, In (T_1)

Assume that C,, is independent of temperature.

ii) Calculate the entropy change (AS) of 2 moles of an ideal gas (C,, =2.5R)
heatedto 127°C

d) Show that the following auxiliary relations for a reversible process.

i) dA =-5dT - PdV

ii) dH = TdS + VdP

2) a) i)Byusing 4 =4 (V,1), derive the Maxwell relation

(65 ) = <6P)
Wiy~ Xarl,
iii) Using the above Maxwell relation, derive the thermodynamic equation of

(au) —T(ap) B . fHintdl = Tds- Pdi
av/),~ " \at/, bl dll s s ROl

iii) Show that for an ideal gas (%)T =0

b) The following redox reaction occurs in a cell:

Mg(s) + S’ (ag) — Mg’ (ag) + Sn(s)
1) Write the half-cell reactions.
iii) Represent the electrochemical cell
iv) Calculate the standard electrode potential ES,;; for this cell at 298 K.
v) Calculate the change in standard Gibb’s free energy (AG®) at 298 K.
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