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QUESTION 1: (CLO (# 1) Apply the adequate equations to determine the energy related to
the reaction enthalpy, entropy, Gibbs energy as well as gas behaviour.

N

Calculate standard entropy change kl/K.mol for the reaction below and prove that the reaction is endothermic and not
occurs spontaneously at standard conditions. H.0 (/) © Hz(g) + % 02 (9)
Necessary data and information are provided in the tables which are illustrated in the course notes.

QUESTION 2: (CLO (# 2) Explain thermodynamic equilibrium for spontaneous physical and
chemical changes

N

Show that the change in Gibbs free energy is related to the spontaneity of the process by using the
definition of Gibbs free energy.

QUESTION 3: (CLO (# 3) Appraise the rate of reaction, (for engineering design purpose)

N

In the following 1% order chemical reaction
A, B

1- What is the rate of disappearance of reactant? (0.5 mark)

2- What is the rate of formation of product? (0.5 mark)

3- What is the rate law of the above reaction? (0.5 mark)

4- According to the definition of half-life time, write an equation showing the relation between initial concentrations
and concentrations after certain period of time based on the chemical equation above. (1 mark)

5- What is the general unit of 2" order reaction? (0.5 mark)

6- Prove the relation between the relaxation time and rate constant? (2 marks)

QUESTION 4: (CLO (# 5) Recognize the physical chemistry principles introduced in introductory
Chemistry courses

N

a) How much heat is given off when a 2 kg iron bar cools from 105°C to 5°C? (1 mark)

b) What is the Gibbs free energy change in J/mol for Haber process of nitrogen fixation, relative to that under
standard conditions, of forming 1 mole of NH3 at 298k if 1 atm of N, and 1 atm of H; are reacted to give 0.0100 atm of
NHs. Hint: AG°98=-32.90 kJ/mol, (5 marks)
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