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CH 102 Thcrmodynamics and Introduction to Electrochemistry
proper and Repear

all question
Time Allowed: Olre hour

R= 8.314 J moti K'r, F = 964s5 C rnJ,i

a) Define P-V work done for expansion ofa gas.

(05 marks)

b) A sample of4.5 g ofmethane occupies l2.7Lat310K. Calculate
w, q, AU, arLd LH rrhen

it lhe gas erpand: isorhermalll agajnst a con{lant extemalpressure
0.25 atm until its volume has increased bv 3.3 L.

(25 marks)

ii) the same expansion in (i) occurred reversibly.
(25 rnarks)

c) Starting with rhe flrst lawof the Dodynamics and the definitions ofco and c,,
Show that

. _- _t_, rdd 11ay,,cp- cu = lp 
+ \n),lln), 

,,

d) use the above result and rhe expres(i^" . . /au\ - . ,r", . 
t]ll*ot'

sronp + ltlr = r(;J?rofitrd

.cp - c2 for a gas obeying the equation of st ate p(V * nb) = nRI, where b
ls a constant.

(25 marks)
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2. a) Dedve the Maxwel relatic,n ffi" = (u93)u
.r "e,rve rne Maxwel reratic,n (fr)" = (u93)u j

' :ilH':;lTJ ;::::.TX""g*:? t 5T::i.,;""; 
j

^r=r,,ff\.fr(i,t) i
,:S*J

b) i) W te rhe Nemst equation and explain rhe terms involved in it. Iiir I or rhe ce reaclion 
I

2Al (s) + 3pbr+ (aq) -, 2AI3+ (aq) + 3pb(s) |
I) Write the half_cell ft

unoO" unO *t,i.t onil"ntions 
andindrcate whi"t on" o""o in|r 

[:J:I[ffi;li1f"finff:::*T",, u"nou,ou,o{

III) Catcuiale rhe initial
0",".,.,., u, 

",, 
i ;,'i,;lTTtrl';i;"1#";ff l"f i[,l..:tri

[uX"-,, = -7.662 v; Efoz+,,0 = -0.726 v:r.,0, g = o.ororrul-l
i'

I


