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1)

R= g.314 J mol'l K'1, 2.303 RT/F = 0.5091 V

(a)what do you mean by extensive and intensive properties and give
three examples for each.

[L0 marksJ

(b) (i) write the mathematical expression for the first and second laws of
thermodyramics.

[10 marks]
(i4 A piston filled $d& 0.04 mole of an ideal gas expand reversibly

from 50.0 ml to 375.0 ml at a constant temperature of 32.0 0c.

During the process it absorbs 208 J of heat. Calculate q, w, AU and
AH.

[30 marks]

(c) (i) using the cornbination of first and second laws of thermodynamics
show that the entropy change (AS) on heating of the ,n, moles of
substance reversibly from temperature Tr to Tzat constant volume is

as = ."'" (t)
(Assume C, is independent of temperature)

[1.5 marksJ
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(ii)The heat capacify of oxygen at constant volume is given by theempirical equation

Cu.=&+BT*yT2

wherea, F and r are constants. show that the entropy change (as) of
oxygen is heated from Tr to Tz is

AS = qlnk + F(Tz- rr) + !{r? _ rrt)

(iii) Determine entropy change (A^S) -when
300 K to 500 K. Where a = 25.503 J K-l
moF and y *42.553x10-zJ K-3 mol-l.

[20 marksJ i
the oxygen is heated from
mol-1, I =13.612x10-3 I K-z

[15 marks]

2) (a) (i) Show that the Maxweti reration 
", (#)" = (#),

[15 marksJ
(ii) For a gas fonows a van der waals equation of state show that

/as\ nR
\ailr= G;

[L5 marks](b) Assume the foflowing reaction occurs in an erectrochemical cel
Cd (s) * Qtz+ ---+ Cd2* + Cu (s)

(i) What is the ceII representation for the cell
(ii) what is stand.ard electrode potential (Elat)of the celr at 25 0c
(iiil Determine standard change in Gibb,s free energy(aca ) and

equilibrium constant K of the cell at ZS 0C

[40 marks]

(c) Calculate the electrode potential (E*rr) of the following cen by using the
Nemst equation

Zn{s) /Zn2*(A.004M') //Cu}(0.Ogg M}/Cu (s)

[30 marks]

lifur*,ru= 0.3394 V,Eta"*,ca = -0.4A224V, Eln *,7n = -0,76LBVl


