	IARTV 2000
	Unit 3 Chemistry
	Trial Examination Solutions


Section A – Multiple choice questions
1 mark per question.
1. D
2. D

3. B

4. A

5. D

6. D

7. B

8. B

9. C

10. A

11. A

12. C

13. B

14. A

15. C

16. B

17. D

18. A

19. D

20. C
Section B – Short Answer Questions
Each * represents 1 mark
Question 1
(8 marks)
	a.
	Ba2+ (aq) + SO42– (aq) ( BaSO4 (s)
	(*)

	b.
	The solution is filtered to remove any insoluble substances which would otherwise contaminate and increase the mass of the precipitated barium sulfate.
	(*)

	c.
	Mr(BaSO4) = 233.4          Mr(C7H5NO3S) = 183.1
	

	
	n(BaSO4) = 
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 = 6.718 × 10–3 mol
	(*)

	
	n(BaSO4) = n(S) = n(C7H5NO3S)
	

	
	mass(C7H5NO3S) = 6.718 × 10–3 × Mr = 6.718 × 10–3 × 183.1 = 1.230 g
	(*)

	d.
	mass of saccharin per tablet = 
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 = 0.1230 g
	(*)

	e.
	% saccharin per tablet = 
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 = 60.0 % (w/w)
	(*)

	f.
	Further barium chloride solution could be added to the filtrate. If no cloudiness occurred then all the sulfate ions were precipitated.
	(*)

	g.
	The precipitate should have been dried in an oven and cooled and weighed. This procedure should have been repeated until constant mass was recorded.
	


Question 2
(2 marks)
	a.
	Cl2 (g) + 2 H2O (l) ( 2 HOCl (aq) + 2 H+ (aq) + 2 e–
	(*)

	b.
	Cl2 (g) + 2 e– ( 2 Cl– (aq)
	(*)


Question 3
(8 marks)
	a.
	
	

	
	Students should draw the line of best fit and it should pass through the origin. Two marks: one for points and one for the line.
	(**)

	b.
	Concentration Zincbloc = 0.75 mg/L     (accept answers in the range 0.70 to 0.80 mg/L)

Concentration Rayscreen = 1.31 mg/L     (accept answers in the range 1.25 to 1.35 mg/L)
	(*)

	c.
	Mass Zincbloc = 100 × 0.75 = 75 mg = 0.075 g     (accept answers in the range 0.070 to 0.080 g)

Mass Rayscreenc = 100 × 1.31 = 131 mg = 0.131 g     (accept answers in the range 0.125 to 0.135 g)
	(*)

	d.
	% zinc in Zincbloc = 
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 = 1.5 % (w/w)     (accept answers in the range 1.4% - 1.6 %)

% zinc in Rayscreen = 
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 = 2.6 % (w/w)     (accept answers in the range 2.5% - 2.7 %)
	(*)

	
	Rayscreen is nearly twice as effective.
	(*)

	e.
	Absorbances would not lie within the calibration curve. They must lie within the standard range.
	(*)

	f.
	Zinc atoms absorb light emitted by the zinc lamp. Any other lamp would not provide the exact wavelengths (or frequencies) for absorption by the zinc in the sample.
	(*)


Question 4
(9 marks)
	a.
	H2SO4 (aq) + 2 NaOH (aq) ( Na2SO4 (aq) + 2 H2O (l)
	(*)

	b.
	n(H2SO4) = cV = 0.114 × 0.01375 = 1.57 × 10–3 mol
	(*)

	c.
	n(NaOH) = 2 × n(H2SO4) = 2 × 1.57 × 10–3 = 3.14 × 10–3 mol
	(*)

	d.
	n(NaOH initially) = 0.125 × 0.0500 = 6.25 × 10–3 mol
	(*)

	
	n(NaOH used) = 6.25 × 10–3 – 3.14 × 10–3 = 3.11 × 10–3 mol
	(*)

	e.
	(NH4)2SO4 (aq) + 2 NaOH (aq) ( Na2SO4 (aq) + 2 NH3 (g) + 2 H2O (l)
	(*)

	f.
	n((NH4)2SO4) = 
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 = 1.56 × 10–3 mol
	(*)

	g.
	mass ((NH4)2SO4) = n × Mr = 1.56 × 10–3 × 132.1 = 0.206 g
	(*)

	
	%((NH4)2SO4) = 
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	(*)


Question 5
(12 marks)
	a.
	Three methods of the following four:
	

	
	Method   An increase of pressure will cause a net shift to the right because 3 moles become 2 moles.
Effect on K: There will be no effect on K.
	

	
	Method   Addition of NO or the addition of Cl2 will cause a net shift to the right. (Le Chatelier’s Principle). Note: do not award more than one mark for the addition of reactant.
Effect on K: There will be no effect on K.
	

	
	Method   An decrease of temperature will cause a net shift to the right because the reaction is exoterhmic.

Effect on K: K will increase.
	

	
	Method   Removal of NOCl will cause a net shift to the right. (Le Chatelier’s Principle).

Effect on K: There will be no effect on K.
	(***)

	b.
	2 minutes:  A pressure increase (volume decrease) caused a net forward reaction.
	(**)

	
	5 minutes:  An addition of NO caused a net forward reaction
	(**)

	
	8 minutes:  A temperature rise caused a net back reaction (in the endothermic direction).
	(**)

	c.
	Ka = 
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	d.
	K = 
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	(**)


Question 6
(5 marks)
	a.
	A, C, G, I
	(*)

	b.
	B, H
	(*)

	c.
	J
	(*)

	d.
	G, L
	(*)

	e.
	I, K
	(*)


Must have all answers to receive the mark.
Question 7
(6 marks)
	a.
	A   hydrogenation (addition also accepted)
B   addition polymerisation
C   substitution
D   substitution (hydrolysis also accepted)
	(****)

	b.
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	(*)

	c.
	ethyl ethanoate
	(*)
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