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Section B – Short Answer Questions
Each * represents 1 mark
Question 1
(10 marks)
	a.
	Fe2+ (aq) ( Fe3+ (aq) + e–
	(*)

	b.
	MnO4– (aq) + 8 H+ (aq) + 5 e– ( Mn2+ (aq) + 4 H2O (l)
	(*)

	c.
	MnO4– (aq) + 5 Fe2+ (aq) + 8 H+ (aq) ( Mn2+ (aq) + 5 Fe3+ (aq) + 4 H2O (l)
	(*)

	d.
	n(MnO4–) = 0.1162 × 0.02865 = 3.329 × 10–3
	(*)

	e.
	n(Fe2+) = 5 × n(MnO4–) = 5 × 3.329 × 10–3 = 0.01665 mol
	(*)

	f.
	n(Fe2+) = n(Fe3+) = 0.01665 mol
	(*)

	g.
	n(NH2OH) = 
[image: image1.wmf]4

2

)

n(Fe

3

´

+

 = 
[image: image2.wmf]4

2

01665

.

0

´

 = 8.323 × 10–3 mol
	(*)

	
	m(NH2OH) = n × M = 8.325 × 10–3 × 33.0 = 0.2747 g
% NH2OH = 
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 = 0.1831 % (w/v)
	(*)

	h.
	Hydroxylamine is very soluble in water because the hydroxyl group forms a hydrogen bond with water.
	(*)

	i.
	This is a redox reaction and in this case the purple KMnO4 solution acts as its own indicator becoming colourless at the endpoint.
	


Question 2
(7 marks)
	a.
	A range of wavelengths is passed through the solution in turn. The wavelength that has the maximum absorbance is selected to improve the accuracy of the measurement of the fraction of light absorbed by the solution.
	(*)

	b.
	The light detector measures the fraction of light absorbed by the solution, by determining the intensity of light that was able to pass through, compared to the blank.
	(*)

	c.
	A linear graph should be drawn passing through the origin.
For correct labeling of the vertical axis and the horizontal axis (Absorbance and Concentration (molarity))

For correctly plotting the points
	(*)

(*)

	d.
	[Cu2+] = 0.64 M     (Accept answers in the rang 0.63 – 0.65 M)
	(*)

	e.
	n(Cu2+) = cV = 0.64 × 0.02000 = 0.0128 mol

m(Cu2+) = n × M = 0.0128 × 63.6 = 0.814 g
	(*)

	
	% Cu2+ = 
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 = 53 %     (Accept answers in the range 52-53%)
	(*)


Question 3
(6 marks)
	Change
	Increase
	Decrease
	No Change

	a. Addition of NaOH (s) to the reaction vessel at constant temperature
	
	(
	

	b. Halving of the reaction vessel volume at constant temperature
	(
	
	

	c. Addition of a catalyst to the reaction vessel at constant temperature
	
	
	(

	d. Decreasing the pressure of the gases at constant temperature
	
	(
	

	e. Increasing of the vessel temperature at constant volume
	(
	
	

	f. Addition of CO (g) to the reaction vessel at constant temperature
	
	(
	


(*)(*)(*)(*)(*)(*)
Note that in b. the decrease in volume will increase the concentration of oxygen immediately and then cause a net shift to the left. The concentration of oxygen will then drop but still be higher than the original concentration once the new equilibrium position is reached. Similar arguments need to be used in d. At this point it may be worth pointing out again to students the implications of Le Chatelier’s Principle.
Question 4
(11 marks)
	a.
	2 SO2 (g) + O2 (g) ( 2 SO3 (g)
	

	
	
	

	
	
	
	SO2 (g)
	O2 (g)
	SO3 (g)
	
	(***)

	
	
	Initial mol
	1.56
	0.860
	0
	
	

	
	
	Equilibrium mol
	1.56 – 1.48 = 0.08
	0.860 – 
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 = 0.12
	1.48
	
	

	
	
	Equilibrium concentration (M)
	0.04
	0.06
	0.74
	
	

	
	
	

	b.
	Kc =  M–1
	(*)

	c.
	Kc =  = 5.7 × 103 M–1
	(*)

	d.
	S (l) + O2 (g) ( SO2 (g)

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

	e.
	A temperature drop would cause a slowing of the rate of reaction but an increased yield.
	(**)

	f.
	3 H2SO4 (aq) + Fe2O3 (s) ( Fe2(SO4)3 (aq) + 3 H2O (l)

H2SO4 (aq) + FeO (s) ( FeSO4 (aq) + H2O (l)
	either for (*)

	g.
	Sulfuric acid is acting as an acid.
	(*)


Question 5
(5 marks)
	a.
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	(*)

	b.
	Ka = 
[image: image7.wmf]]

CH(OH)COOH

CH

[

]

O

H

][

CH(OH)COO

CH

[

3

3

-

3

+

 M
	(*)

	c.
	[H3O+] = [CH3CH(OH)COO‑]
[H3O+] = Kz × [CH3CH(OH)COOH] = 8.4 × 10–4 × 0.020 = 1.7 × 10–5
	(*)

	
	[H3O+] = 
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 = 4.1 × 10–3 M

pH = –log10[H3O+] = 2.4
	(*)


Question 6
(6 marks)
	a.
	A, F, G
	(*)

	b.
	A, G
	(*)

	c.
	E
	(*)

	d.
	C, D
	(*)

	e.
	A, F, G
	(*)

	f.
	C, D
	(*)


Must have all the answers to receive the mark.
Question 7
(8 marks)
	a.
	A   CH3CH3 or C2H6
C   HCl

D   H2O

E   CH3CH2COOCH2CH3
	(****)

	b.
	Ethyl propanoate
	(*)

	c.
	Cracking or dehydrogenation
	(*)

	d.
	High temperature because the reaction is endothermic.

Low pressure because it favours the forward reaction with the larger number of particles.
	(**)
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