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INSTRUCTIONS: Answer guestion one and any other two questions.

QUESTION ONE (30 MARKS)

a) Explain the Zeroth law (3 Marks)
b) Definethe following terms
(i) Internal energy (2 Marks)
(ii) Enthalpy (2 Marks)
(iii)Compressibility factor (2 Marks)
c) Statethefirst law of thermodynamics (2 Marks)

d) TheAHp for the reaction below
A(g) +B(g) —> AB(o)
IsAH? = 571.6/mol~* at 25 °C. Calculate AHY,,, for the above reaction at 100 °C. Given that;

(5 Marks)
Compound  ¢-? values (6/mol~1k™1)
A 29.4
B 38.2
AB 75.3

e) Distinguish diathermal from adiabatic walls
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f)

9)

Carbon (1V) oxide gas expands in volume from 6.0 litresto 10.0 litres at 400 K. calculate the
work done (in joules) by the gasif its expands,
(i) Against avacuum (2 Marks)
(ii) Against a constant external pressure of 1.2 bar.

(Giventhat R =8.314/k~1Jmol™1).
The compressibility factor, Z for CO. at 273K and 100 atm pressure is 0.2007. Calculate the
volume occupied by 0.1 mole of the gas at 100 atm and 273K by the ideal gas equation and
also by using the compressibility factor. (5 Mark)

QUESTION TWO (20 MARKS)

a)

b)
c)

d)

Calculate the work done during the expansion of 3.2g of oxygen gas from 10.0.L to 20.0L in
an isothermal process at 127 °C. Assumeideal gas behavior (given that O=16 and

R=8.314Jk1Mol™1). (6 Marks)
Explain two causes of deviation of real gases from idedlity. (4 Marks)
Distinguish between
i. Isolated from open system (2 Marks)
ii. Adiabatic from isothermal system (2 Marks)
iii. Intensive and extensive properties (2 Marks)

Considering agasin aglass cylinder fitted with aweightless, frictionless, movable piston at a
certain temperature, pressure (P) and volume (V), show that work (W) done during the
expansion of the gas can be expressed as,

W =PAV (4 Marks)

QUESTION THREE (20 MARKYS)

a)

b)

c)

Show that from the first law of thermodynamics, work done during the expansion of an ideal
gasinisothermal processis

W = 2.303nRTLog (“;—j) (10 Marks)
The critical temperature and the critical pressure of a gas are 393K and 50 atmospheres
respectively. Calculate the Van der Waal constants? (6 Marks)
Distinguish between

I Opposing and consecutive reaction. (2 Marks)
ii. Bimolecular and Unimolecular reaction. (2 Marks)
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QUESTION FOUR (20 MARKYS)

a) Explain five techniques through which liquefaction of a gas can be achieved at low
temperature. (10 Marks)
b) Calculate the average, root mean square and the most probabl e speeds for oxygen molecule at
298K. At what temperature would hydrogen have the same values of these speeds?
(8 Marks)
c) Statethelaw of corresponding states. (2 Marks)
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