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Question 1: Compulsory |25 Marks]

a) Write Short notes on the following;

i.  Extensive property [2]
ii.  The system, surroundings and the boundary as defined in thermodynamics

[5]

iii.  Adiabatic processes [3]

b) The formation of FeCl, and H; from the reaction of Fe and HCI takes place in an open
beaker at 29°C, assuming perfect gas behaviour. Calculate the expansion work done
given that you start with 39g of HCI. [8]

¢) Calculate the work done when 26 g of iron reacts with HCI to produce FeCl, and H,

in two conditions;

i.  Closed volume of fixed volume, [3]

ii.  An open beaker at 28°C - [4]

Question 2 [25 Marks]

a) Write short notes on the following,

i.  Compressibility factor [3]
ii.  Entropy [2]
fii.  Helmholtz Function [3]

b) Explain what is meant by adiabatic expansion, draw an adiabat and an isotherm on a P
versus V graph and compare them. [7]
¢) The compressibility factor, X, for a real gas is given by
v
nRT

i.  Use the following data to plot Z versus P for O, at 273 K

P (atm)

100

200

300

500

700

900

Va (Lmol™

22.41

0.2077

0.1024

0.0719

0.0518

0.0444

0.0403

if,  Using the data in (a), compare and contrast real gases and ideal gases [10]




Question 3

a) Calculate the standard enthalpies of formation of:

i.  KCIOs from the enthalpy of formation of KCl [4]

ii.  NOCI from the enthalpy of formation of NO; given the attached table and the
following information; [4]
2KCl05 = 2KCl(s) + 30,(9) AcH® = —89.4 k] /mol
2NOCI(g) = 2N0(g) + Cl,(9) AsH? = +765 k] /mol

b) Write short notes on the heat capacity and show how it links with AH as well as q.
[10]
¢) Write short notes on the following;
i.  Nernst heat theorem [3]
ii.  Standard molar entropy [4]

Question 4 [25 Marks]|

a) 1.00 mol of perfect gas at 27°C is expanded isothermally from an initial pressure of
3.00 atm to a final pressure of 1.00 atm. Calculate g, W, ,ASgys, ,ASsr and ,AS,, if the

expansion is done:

i.  reversibly, and [51
ii.  against a constant external pressure of 1.00 atm. [5]
iii. adiabatically against a constant pressure of 1.00 atm., [5]

b) Show graphically, the differences between an endothermic system and an exothermic
system [5]

¢) If 50g water at 80°C is poured into 100g water at 10°C in an insulated vessel given

that Cp,m=75.5 JK 'mol : Calculate:
i.  final temperature of the mixture 3]

ii.  the entropy change [2]




Question 5 [25 marks]

a) Two empirical equations of state are the Dieterici and the van der Waals equations.

Derive the critical constants for both equations of state [15]

b) Write notes on surface tension, include diagrams and examples where necessary
[10]

Question 6 |25 marks]

a) Many gases show nearly ideal behaviour at room temperature and low pressures.
Using a sketch of either an isotherm or the compressibility factor 'z' for a real gas and
that of an ideal gas, briefly explain how they compare at high pressure, moderate

pressure, and at low pressure. [15]
b) Write short notes on the following;
i.  Hess’s law of thermodynamics [5]

ii.  Kirchoff’s law of thermodynamics [5]

The End
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