VBOS 1999

Chemistry: Unit 3 

Solutions
Section A

1. D
2. A

3. C

4. C

5. B

6. D

7. D

8. A

9. B

10. C

11. A

12. B

13. C

14. A

15. C

16. D

17. D

18. A

19. C

20. A

Comments
   In Question 6 the correct response D went unchecked by many students who assumed that A or B must be the correct answer.

   In Question 15 the precise nature of the car surface was not specified; the setting panel expected students to assume that the most common surface – a glassy enamel – would be present. The results clearly indicated that students with otherwise good scores did indeed make this assumption.

   In Question 20 a surprising number of students selected option D – failing to note that HPLC does not involve a carrier gas.

Section B
Note: The number of asterisks beside each question corresponds to the number of marks awarded.

Question 1
(9 marks)
a. S(s) + O2 (g) ( SO2 (g) *; 2 SO2 (g) + O2 (g) ( 2 SO3 (g) *
b. Low temperature *; high pressure (or equivalent, eg. excess oxygen) *
c. Finely divided catalyst / high catalyst surface area * ; recycling / long contact times *

d. Example: H2SO4 (aq) + 2 NaOH (aq) ( 2 H2O (l) + Na2SO4 (aq) *  (beware of acid + metal)

e. Example: H2SO4 (aq) + Zn (s) ( ZnSO4 (aq) + H2 (g) *

f. C6H12O6 * (or any other sensible response, eg. C12H22O11)
Question 2
(9 marks)
a. ** for a correctly balanced redox reaction using as reactants substances from the table. Failing that, 1 mark for correctly identifying an oxidant and a reductant from the table that can react together.
b. Example: C (s) + CO2 (g) ( 2 CO (g) *
c. CH3CH2CH=CH2 *

d. i.
CH3CH2CH2SO3H *

ii.
Hydrophilic * and hydrophobic * parts, correctly identified.

e. SO2 * - from coal burning power stations * (or, CO * - from internal combustion engines *)

Comment:
In part e. many students chose carbon dioxide as a pollutant. It was not what the setters had in mind, but credit was given.

Question 3
(7 marks)
a. surfactant *

b. ** for any two of the following:

Test for solubility of water-soluble and oil-soluble dyes in salad dressing.
Test electrical conductivity of salad dressing.

Test if small sample on skin has cooling effect.

c. * for any two of the following:

Water soluble dye dissolves.

Moderate/high electrical conductivity.

Feels cool on skin.

d. Must show oil droplets in aqueous environment *; hydrophilic head in water * and hydrophobic tail in oil *. Marks not given where labelling was inaccurate or incomplete.

Question 4
(7 marks)
a. Mg (s) + 2 HCl (aq) ( H2 (g) + MgCl2 (aq) *
b. (0.012 / 24.3) * × 2 = 9.9×10-4 *

c. V = nRT/P * = (4.9×10-4 * × 8.31 × 296) / 102000 = 1.2×10-5 m3 = 12 mL

d. Line is at all times above the existing line but is of the same general shape. It must appear to be asymptotic to the same value. *

Comment:

There was some debate as to whether some students might reasonably have assumed in part d. that the gas was collected at the higher temperature rather than at 23°C. The question stem had clearly stated that the reaction had occurred at a higher temperature, but that ‘all other conditions’ were the same – it was an unambiguous statement.
Question 5
(9 marks)
a. i.
Any low molar mass unbranched paraffin * eg. CH3CH3; CH3CH2CH3; butane
ii.
** for correct structures of ethene and propene
b. 1. ** for correct structure of ethanol and the product ethanol
2. ** for correct structure of ethane and the product ethane

3. * for correct structure of bromoethane

4. * for correct structure of part of polyethene chain
a. Question 6
(6 marks)
b. ⅓ × (25.10 + 25.21 + 25.17) = 25.16 mL *     (no mark for 25.5 mL)
c. (25.16/1000 *) × 0.110 = 2.77×10-3 * mol     (or {25.5/1000} × 0.110 = 2.81×10-3)

d. 2.77×10-3 × (200/25) = 0.0222 mol *     (or 0.0225 mol)

e. (0.0222/5) × 176 * = 0.781 g *     (or 0.792 g)
f. 100 × (0.0222 × 176) / 6.67 = 58.6% *     (or 59.4%)

Comment
   Part a. was very simple – the first titration was clearly a ‘ranging’ one that had overshot somewhat. Although quite a few students simple average all four results, a large proportion saw the point and got it right.

   No more than 1 mark was deducted for incorrect use of significant figures. Plus or minus one significant figure is acceptable.

   Also, no more than 1 mark was deducted for the absence of, or incorrect use of states in chemical equations. The mark was deducted in a question in which this error occurs but such a mark was deducted only if this problem occurs persistently throughout the paper (eg. in parts 1d, 1e, 2a, 2d and 4a).

Comment
   There is no intention to penalise a student who carelessly omits or makes small errors in the states in a particular equation. However, given the important of routinely using states and that students are explicitly instructed to use an indication of states in chemical equations, those who systematically omits states are penalised. There is only one mark involved on the whole paper – a fairly generous policy – and naturally there is the odd case that is in the balance. However, it is important for teachers to understand that this matter is treated quite seriously.

   Much the same philosophy is used in dealing with significant figures – the plus or minus latitude is, in practice, quite generous and few students suffer the 1 mark penalty. Again, however, the matter is taken seriously. It is worth noting that it is only the final requested answer to a calculation that is scrutinised in this way.
