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Explain the following items: (a) Ideal gas, (b) First law of thermodynamics, (¢} Equilibrium,
(d) Phase rule, (¢) Raoult’s law. (20%)

(a) An ideal gas occupies a volume of 0.300 dm’ at a pressure of 1.80 x 10° Pa. What is the
new volume of the gas maintained at the same temperature if the pressure is reduced to 1.15
x 10° Pa?

(b) If the gas were initially at 330 K, what will be the final volume if the temperature were

raised to 550 K at constant pressure?  (20%)

Calculate the average molar mass of air at sea tevel and 0 °C of the density of air is 1.29 kg
m>. (10%)

The accompanying diagram represents a reversible Carnot Net work

done = 60.0J

cycle for an ideal gas.

(a) What is the thermodynamic efficiency of the engine?
(b) How much heat is absorbed at 500 K?

(c) How much heat is rejected at 200 K? -
(d) In order for the engine to perform 1.00 kJ of work,
how much heat must be absorbed? (20%)

(a) Derive the van’t Hoff equation dinKi __AH' from Gibbs-Helmholtz equation.
aa/r R

(b) The equilibrium constant for an associate reaction

A+B«— AB
s 1.80% 10° dm® mol™! at 25°C and 3.45% 10° dm”® mol™ at 40°C. Assuming AH® to be
independent of temperature, calculate AH® and AS°.  (20%)

(a) Derive the half-life of a first-order reaction is ; , = In2.

k
The half-life of radium, %4 Ra, is 1600 years. How many disintegrations per second would

be undergone by 1 g of radium? (10%)



