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| = §.214 JimoVK or 0.08208 kre alm/mol K, 1 alm Pressure 101325NM7, Density of
waler = 1giem?, 10 = 1000 Lives.

INSTRUCTIONS: ANSWER ALL THE QUESTIONS IN SECTION A AND ANY OTHER
TWO QUESTIONS IN SECTIONB

SECTION A-10 MARKS
QUESTION ONE
a) Explain ihe follpwing lerms as appled in thermodynamics
) [sothermal procesa
iy Molar heal capacty
i) Inteinal energy
iv) iv. Entropy (8 Marks)

b) The heat capacily 8l conslant prassuro Cp is ahways greater than e heal capacity
at constant voluma Cv. Explaln (3 Marks)

o e
c) Twe moles of an idaal ges 8t 273K and 1 atm .snranuri axpand Rﬁﬂ cm? to 1 kire
al Lhe same temperature. Delamina tha work dons. (3 Marks)

d) Ghing relevant examples where necessary, diferenlate betwee :
: n Lhe foliowing
terms d

N Intensivo and exion shve propories (3 Macks)
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(3 Marks)

i) lsochotic and Isobaric process (3 Marks)

i)  Sponlanecus and non-spontanBous

@) Molar heat capacity, C in ddferential form Is given by C = 5q/dT. Show lhal:h;'l':ﬂ:I
heat capacity at constant pressuro is given by tho following refationshmp Cp
{4 Marks)
f) An ideal gas initially at 200K and 4.0 x 10%Pa pressure occupies ﬂ.-i?h".’spar::a
Calculale the minimum amount of work required to campress the gas |sothermalh
and reversibly so that the final pressure ks 8.0 x 10°Pa? (3 Marks

SECTION B - 40 MARKS: ANSWER ANY TWO QUESTIONS IN THIS SECTION
EACH QUESTION CARRIES 20 MARKS.

=

QUESTION TWO |
2) iron matal can be produced by reducing lron |l oxide wilh hydrogen os shon
below

FezOxw + 3Hag — 2Feq) + 3H20( AH® = +98 8kd, AS® = +141.5JK
i} Is this reaction spontaneous at 255C7 ) (3 Marks)
iiy At what temperature will the reacticn become spontaneous?
. = ) {2 Maiks)
y) State the first law of thermodynamics (2 Marks)

c) Calculate the free encrgy change for ammonla synthosls al 25°C glvoen the follow),
sels of partial pressures:

] 1.0 atm Nz 3.0 atm H; and 0.020 atm NH) {4 Marks)
i) 0.010 atm Nz 0.030 aim Hz and 2.0 alm NH) {4 Marks)
Wug + 3Ham — 2ZNHg AGP = .33 (%J
d) 0.1 mola of an ideal gas ks expanded isolhermally ot 273 K from 3 dm? o 5 dm?
Determine the energy (q} absorbed from the surroundings. (3 Marks)
¢) Differenliate between closed and open systems (2 Marks)
QUESTION THREE
a) Classify the following variables as either intensive or extensive, (6 Marks)
N Viscosity
n) Heat capacily
i) Density
) Weight

v} Refractive index



vi) Voluma

b) I} Slote tho Hoss's low of conslond haal summaton. (2 Wlarks)
In Calcuialo tha enlhotpy of Iha foliowing reaction ot 298K from the dats ghren
CiHigs * Higy — CiHag {4 Marka)
CiHugp + I0xg =+ 2C0ny + 2H: 0w AH = 1295
CrHug * 7120200 = 2C0n0 * IH;0pn AH = - 15500)
Hiug * 1/20ng ~ HiDw AH = - 243}
) Show that for an adisbalic changs camied out reversbly P T2% = P;Ty ©% Grvan
that from the ficst low of tharmodynamics: dE = - dw (S Marks)
d) Calkculato the standord onlropy chango for Lhe foliowing reaction (3 Marks)
NiOugy — 2NOng
Givon thal:
Substance(F ommula) Molar anlrophas|S* in JXmal)
MN204 J0L 2
NO; 240.0

QUESTICN FOUR
8) To whot pressure musl o given volume of neon onginaty a1 57 *C and 1 atm.

prossura bo odiabaticaly compressed in order o raise ds temperalurn 10 2T3*C?
(4 Marks)

b) 1) Show thal for an Isothermal expansion of an ideal gas tha changs in entropy of
& sysiom |s given by Ihe loflowing oquolion ASt=-RLn(PyPi). {5 Marks)

lij One mols of an ideal monatomic gas at STP is heated al constant volume 1o 8
temperature of 323K. Determine the change In entropy for the process.
(3 Marks)

siar and Laploce and explain how it's based on Lhe first Law of

) Stala the law of Lavol
(3 Marks)

Ihomodynamics

piston contpins 2 mokes of helium at 100K and 2.00 atm.

) A cylindor fitled with a _
pressuro. Tho prossura s ncreased revorsibly to 6 atm. Pressure. Detenmane w, q
{5 Marks)



