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Section B – Short Answer Questions
Question 1
(6 marks)
(a) 2 S2=O32- (aq) ( S4O62– (aq) + 2 e‑     (1 mark)
(b) n(S2O32–) = 0.05020 × 0.02243 = 1.126 × 10–3 mol

n(I2) = 
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 = 5.630 × 10–4 mol     (2 marks)
(c) n(CO) = 5 × 5.63 × 10–4 = 2.81 × 10–3 mol     (1 mark)
(d) V(CO) = 2.81 × 10–3 × 24.5 = 0.0690 L

%CO = 
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 = 3.45%     (2 marks)
Question 2
(7 marks)
(a) Advantage. Any one of: inexpensive, fast, simple technique.     (1 mark)
Disadvantage. Any one of: not quantitative, fleeting colour, colours are similar, covers only a limited range of metal ions, easily affected by contaminants.     (1 mark)
(b) Rf is used in paper chromatography and TLC. Rf is calculated by dividing the distance travelled by the component by the distance the solvent front has travelled.     (1 mark)
Rt is used in gas chromatography and HPLC. Retention time is the time a component takes to pass over the stationary phase.     (1 mark)
(c) Absorbance is a measure of the intensity of light of a certain wavelength remaining after some has been absorbed by a sample. This is compared to the intensity of light when none has been absorbed.     (1 mark)
(d) (i)
A calibration graph is used in AAS to compare standard solutions with a solution of an unknown concentration.    (1 mark)
(ii)
Unknown solutions are diluted to enable their concentration to be calculated from a calibration graph. Absorbance graphs are lonely linear at low standard solution concentrations.     (1 mark)
Question 3
(10 marks)
(a) HCl (aq) + NH4OH (aq) ( NH4Cl (aq) + H2O (l)     (1 mark)
(b) 2 HCl (aq) + Na2CO3 (aq) ( 2 NaCl (aq) + H2O (l) + CO2 (g)     (1 mark)
(c) n(HCl) = 0.1023 × 0.04000 = 4.092 × 10–3 mol     (1 mark)
(d) n(Na2CO3) = 0.0520 × 0.02203 = 1.157 × 10–3 mol     (1 mark)
(e) n(HCl in excess) = 2 × 1.157 × 10–3 = 2.313 × 10–3 mol
n(HCl) reacted = 4.092 × 10–3 – 2.313 × 10–3 = 1.779 × 10–3 mol     (2 marks)
(f) n(NH4OH) = 1.78 × 10–3 mol in 20.00 mL aliquot
Dilution: n(NH4OH) = 1.78 × 10–3 × 
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 = 0.02224 mol
m(NH4OH = 0.0222 mol × 35.0 = 0.7782 g

% NH4OH = 
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 = 4.241%     (3 marks)
(g) Ammonium hydroxide is volatile and some is likely to vaporise during titration. Undiluted NH4OH should not be handled for safety reasons.     (1 mark)
Question 4
(5 marks)
(a) K = 
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     (1 mark)
(b) K = 
[image: image6.wmf]3

2

.050)

0

(

.040

0

.15)

0

(

.12

0

´

´

 = 540 M –1     (2 marks)
(c) The equilibrium must shift to the product side so that the concentration fraction can reach the value of K.     (2 marks)
	
	Higher
	Lower
	No change
	

	Increasing total pressure
	(
	
	
	

	Adding inert gas
	
	
	(
	

	Removing CO2
	(
	
	
	

	Adding a catalyst
	
	
	(
	(4 × ½ = 2 marks)


Question 5
(5 marks)
(a) N(HI) = 1.20 – 0.30 = 0.90 mol     (1 mark)
(b) Kc = 
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 = 0.028 (nb. no units)     (2 marks)
Question 6
(9 marks)
Complete the following chemical equations by writing the formula ni the space provided. Write the name of the type of chemical reaction in the box beside the reaction.
	
	
	
	
	
	
	Type of reaction

	
	
	
	
	
	
	

	CH4 + Cl2
	(
	CH3Cl
	+
	HCl
	
	substitution

	
	
	
	
	
	
	

	n C2H3Cl
	(
	–[CH2–CHCl]n–
	
	addition polymerisation

	
	
	
	
	
	
	

	CH3CH2OH + HCOOH
	(
	HCOOCH2CH3
	+
	H2O
	
	condensation or esterification

	
	
	
	
	
	
	

	C8H18
	(
	C6H12
	+
	C2H6
	
	cracking

	
	
	
	
	
	
	

	CH3CH2CH2OH
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	CH3CH2COOH
	
	oxidation

	
	
	
	
	
	
	

	CH3COOCH2CH3
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	CH3CH2OH
	+
	CH3COOH
	
	hydrolysis


6 × 1 + 6 × ½ = 9 marks

Question 7
(4 marks)
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	and
	HOCH2CH2OH
	(1 mark)
(1 mark)


Functional group 1: carboxyl     (1 mark)

Functional group 2: hydroxyl     (1 mark)
Question 8
(4 marks)
	Problem
	Effect on the Reaction Rate
	Effect on the Equilibrium Constant

	Air is contaminated with a gas that ‘poisons’ the catalyst.
	slower
	no effect

	The reaction is carried out at higher than normal temperatures.
	faster
	decrease

	There is a sudden loss of pressure due to a leak in the reaction vessel.
	slower
	no effect

	The number of passages over the catalyst bed is decreased.
	no effect
	no effect
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