Part B : Equilibrium/Industrial Chemistry

Question 1 (2 marks)
Write the expression for the equilibrium constant for the reaction:


PCl5(g)  (  PCl3 (g) + Cl2 (g)

Question 2 (3+2=5 marks)

For the reaction H2 (g) + I2 (g)  ( 2HI (g)    Kc = 48.5 at 730K

(a) Calculate the concentration of I2 at equilibrium given that the equilibrium concentrations of H2 and HI are 1.696 M and 1.181 M respectively

(b) What would be the equilibrium constant for the reaction :



4HI (g)  (  2H2 (g)  + 2I2 (g)

Question 3 (2 + 6= 8 marks)
(a) Define Le Chatelier’s principle

(b)  Which way would the position of equilibrium shift for the reaction


N2O4 (g)
(
2NO2 (g)
(H = - 60 kJ/mol
in each of the following cases
(i) addition of NO2
(ii) decrease in temperature

(iii) increase in pressure

(iv) removal of N2O4
Question 4 (4 marks)
Calculate the pH of the following solutions

(a) 0.001 M HCl(aq)

(b)  0.3 M NaOH(aq)

Question 5 (2 marks)
Write a Ka expression for the reaction:
HCN + H2O  ( CN-  + H3O+

Question 6 (4 marks)
Calculate the pH and percentage hydrolysis of a 0.10 M ethanoic acid solution given that the Ka for ethanoic acid is 1.75 x 10-5
The equation is: CH3COOH + H2O   (  CH3COO-  +  H3O+ 



Question 7  (4+2+2+2 = 10 marks)
In the production of sulphuric acid the following exothermic reaction is critical in achieving a good yield of sulphuric acid:

2SO2 (g) + O2 (g)  ( 2SO3 (g)

(a) By reference to Le Chateliers Principle, explain what conditions of temperature and pressure would give a good yield of SO3 .  Give reasons.

(b) Why is V2O5 often used for the reaction above

(c) After producing the SO3,  what is the chemical equation for the next step in producing sulfuric acid ? 

(d) Give two uses of sulfuric acid

Question 8

During ethene production crude oil undergoes fractional distillation. Selected fractions then enter a cracking furnace.

(a) Give the names of three of the fractions separated in fractional distillation (3 marks)

(b) During the cracking process ethane gas breaks down to ethene gas. Give  a balanced chemical equation for this reaction (2 marks)

Question 9 (5 marks)

Draw structural formulae for the following compounds

(a) propane

(b)  1-butanol

(c) 3-chlorohexane

(d) butanoic acid

(e) ethyl ethanoate

Question 10 (5 marks)

Name the following organic compounds

(a)  CH4
(b)  CH3 - CH(Cl) - CH3
(c)  CH3 - CH2 - OH

(d)  HCOOH

(e)  CH3 - CH2 - CH2 - CH2 - CH (CH3) - CH3
Question 11 (1 mark)
Draw the structural formula of the monomer used to produce polyvinyl chloride 

Question 12 (2 marks)

Give equations, showing all the reactants needed, for the preparation of ethanoic acid from ethanol

Question 13 (1+1+2=4 marks)
(a) Draw the structural formula of glucose

(b) Why do we need proteins in our diet
(c) Explain how glycine and alanine can react to start forming a protein

