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You are advised to spend 45 minutes answering the questions in this booklet.

QUESTION ONE

(a) (i) For each of the following 0.1 mol L–1 solutions, write an equation to show the reaction 
with water.

CH3NH2

NH4Cl

 (ii) List all the species in each of the following 0.1 mol L–1 aqueous solutions in order of 
decreasing concentration. Do not include H2O.

  CH3NH2

  NH4Cl

(b) Explain why aqueous aminomethane, CH3NH2, is a weak electrolyte.
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QUESTION TWO

The pH of the solution in the stomach of a patient in hospital is 2.50. As a treatment, the patient is 
given a small volume of sodium citrate (Na3Cit) solution. Citric acid, H3Cit, is a triprotic acid.  

(a) (i) Would the pH of a solution of sodium citrate be less than, equal to or greater than 7?  
  A calculation is not required.

  pH is 

 (ii) Explain your choice, including an appropriate equation in your answer.  

Magnesium hydroxide (known as milk of magnesia) is another substance that the patient consumed 
to control the acidity of the solution in the stomach.

Ks (Mg(OH)2) = 1.25 × 10–11

(b) (i) Calculate the solubility of magnesium hydroxide in water in mol L–1.
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(ii) What is the concentration of Mg2+ in 0.150 mol L–1 sodium hydroxide, NaOH, solution?
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QUESTION THREE

An aqueous ammonia solution has a pH of 10 and when phenolphthalein indicator is added it turns 
pink. Solid ammonium chloride is added to this solution and the solution turns colourless due to a 
decrease in pH.

By considering the equilibrium systems, discuss why the pH of the solution decreased. Include a 
relevant equation in your answer.
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QUESTION FOUR

A 0.160 mol L–1 solution of sodium hydroxide is titrated against 50 mL of aqueous propanoic acid, 
HPr.  40 mL of the sodium hydroxide solution was required to exactly react with the propanoic acid.

The reaction occurring can be represented as:

 HPr(aq)  +  NaOH(aq)  →  NaPr(aq)  +  H2O

 Ka  (HPr) = 1.35 × 10–5
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(a) (i) Show that the concentration of the aqueous propanoic acid is 0.128 mol L–1.

 (ii) Calculate the pH of the aqueous propanoic acid.
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(b) Calculate the pH at the equivalence point.

(c) 35 mL of the sodium hydroxide solution is added to a second 50 mL sample of the same acid to 
form a buffer solution.

 (i) What is the function of a buffer?

 (ii) Discuss the ability of the solution formed to act as a buffer. Your answer should include 
relevant equations.
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(d) The equivalence point of the titration could also be found using an acid-base indicator.  

 Which of the following indicators would be suitable to use? Explain your choice of indicator.

Indicator pKa

Methyl orange 3.7
Bromocresol green 4.7
Methyl red 5.0
Thymol blue 8.9
Phenolphthalein 9.3

 Indicator(s)

 Explanation
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Question 
number

Extra paper for continuation of answers if required.
Clearly number the question.
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