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Criterion 2

Markers were looking for clear expression, the use of units, states, reasonable significant figures and legibility.
There was a strong correlation between marks on criterion 2 and the other criteria although it was possible for
candidates scoring t on a particular criterion to do quite well on criterion 2. The best 6 questions were used to
arrive at an assessment.

Criterion 7

Questions 1 and 2 were generally well answered, most scores falling between the range */,, and '*/,,.

Question 1

(@ Many candidates didn’t use appropriate half-equations to derive the net final equation. Candidates tried to
use KmnO, + HCI _ Cl, + H,O!

(b) ) Quite good, although many did not recognize that there were 2 ClO;™ and so included 11 € in the
half-equation.

(i)  Poorly attempted - many simply rewrote their answer to (b) (i).

© Quite good although many candidates simply said that F has a stronger attraction for electrons without
explaining why.

@ Mostly ok but a lot of candidates stated that H and O changed their oxidation states.

®) Poorly answered or not attempted at all. Candidates often restated the question as the answer: ”.... because
the acid is concentrated”.

Question 2

(@ Well answered. Disappointing to see how few candidates were competent with using directed numbers (ie.
70.13 - 2.38=2.517)

(b)  Good — most recognized that a precipitate was forming; many failed to explain why a voltage was not
recorded. Candidates needed to mention the lack of movement of ions.

© Nearly all correct. Some indicated that the anode was the electrolyte Mg(NOs;), instead of the metal
electrode and made the same mistake for the cathode.

@ Good answers, although many did not calculate the E° value (or did so incorrectly).

®) Generally ok. A lot of candidates indicated that sodium is “soluble’ in water rather than saying that the
metal reacts with water.
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Question 3

Most candidates answered this question correctly. Many wrote worded answers rather than using chemical
equations. There was confusion of terms such as oxidizing agent. Many candidates forgot to compare the
corrosion of untreated iron with Zn/Fe and Sn/Fe costing them 1 mark. Some candidates had very well structured
answers. Nearly all candidates used the term sacrificial anode rather than sacrificial coating but were not penalized
for this. Some termed the processes as electrolytic. Many wrote a lot for this question.

Question 4
(@ Nearly everyone gave correct answer.

(b) Mostly correct.

© Only one point was required but some wrote an essay.

Question 5
(@ The difficulties with this question were- with Cl, production over O, production at the anode.

- with adding E° values incorrectly
- with putting the reduction of Na* and with wrong E° values for some. Many candidates scored full
marks for this part of the question.

(b)  This was a most contentious question in that water was electrolysed at both electrodes. Candidates who
used the H,O/ H, equation used the n(e’): n(H,O) at the cathode as 1:1 . Candidates who used the H,O/
O, equation had a ratio of n(e’): n(H,0) equal to 1:2. Candidates also used a mix of formulae to arrive at
a 2:3 ratio.

All of these variations were awarded full marks.
© (6))] The main error was to neglect to mention O, at the anode with the reduction of H" at the cathode.

(i)  Answers usually correlated with (i). Successful efforts mentioned the change to the voltage to1.23
V.

(iii)  Very well done by nearly all candidates. Spelling of platinum was often “platinum”. Lack of time
did seem to be a factor for many candidates.

Criterion 8

Questions 6-12 produced a very large spread of marks. These were the most difficult questions on the paper in
that candidates could not rely on mere recall but had to apply principles to answer the questions in unfamiliar
contexts. The misuse of Le Chatelier’s principle abounded. Candidates assumed every reaction that was
mentioned was an equilibrium situation and this led to some ridiculous answers such as heating concentrated
acids before diluting them. Teachers need to get the message across that Le Chatelier’s principle cannot be used
indiscriminately.
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Question 6

(@ ) Few candidates gave reasons for evaporation being an endothermic process. The single candidate
who pointed out that the phase change involved an increase to the potential energy of the
molecules received a bonus mark. It was pleasing that some candidates referred to the cooling
effect of evaporating alcohol to justify their answer.

(il)  Many candidates talked about bond formation being an exothermic process and scored _ a mark.
Some reason that if ionization of F~ is endothermic then the reduction of a F atom must be
exothermic.

(b)  Generally poorly answered. Only about 10% candidates referred to energy considerations. Most received
half marks for referring to electron configurations.

© Energy storage is a poorly understood concept. Almost half of candidates said that energy was released as
bonds were broken. Almost all candidates said that energy was stored in bonds.

Two quite different answers were given full credit. One involving enthalpy, discussed the sum of
chemical potential energy (as a result of interaction between molecules and electrons and the nuclei and
the kinetic energy due to the translation, rotation and vibrations of the molecules.

The alternative answer regarded ammonia as a fuel. The energy needed to break the bonds in ammonia is
much less than the energy released when products are formed. .. Energy must have been “stored” in the
molecules.

Question 7

Less than half of candidates recognized the need to slowly add the acid to the water. Many candidates talked about

mixing small quantities at a time to limit the rate at which heat was produced or suggested that some means of

cooling be used .

Question 8

This was well answered by the majority of candidates. Some wrongly reasoned that KOH had weak bonds and

that Na,S,0; had much stronger bonds rather than comparing the relative strengths of bonds in reactants and

products. It was disappointing to see answers that showed the breaking of the covalent bonds in anions as a

result of dissolving.

Question 9

(@ Well answered by most candidates. Some candidates incorrectly applied Le Chatelier’s principle, LCP.

(b)  Most candidates recognized a dramatic increase in the reaction rate but failed to explain it satisfactorily.
The heat from the exothermic reaction is able to sustain the reaction above a critical temperature slightly

higher than x. Some candidates said the reaction had come to equilibrium and stopped!

© Most candidates wrongly referred to light acting as a catalyst. Those who went on to explain how a
catalyst works got some credit for this.
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Question 10

@
(b)

©

@
©

Some candidates removed water from the equation.

Reduction in value often given but with little explanation. A number of candidates linked increase in
temperature with decrease in concentration.

Very few candidates noted that all concentrations would be lower than the initial values. Some drew good
diagrams /graphs to illustrate answers.

Most wrongly thought that the value of K would change.

A number put too much information in their answer. A surprising number wanted to “open the lid and
test for O, using a glowing splint”.

Question 11

A small number of candidates worked out that Cu was the limiting reagent. Many thought the reaction involved
equilibrium and used LCP to construct the answer.

Question 12

(@  Most left in [AgCH,COQ |

(b)  An overwhelming number of candidates had extra solid dissolving by applying LCP.

© Many had extra Ag* ions entering solution to accompany extra CH,COO" ions.

()] Many candidates said that extra water would have no effect. And that concentration would be half the
original value.

Criterion 9

Questions 13-16 were very well done with a significant fraction of candidates scoring 16 or more out of 20
marks. It was disappointing that candidates did not include states or use units appropriately.

Question 13

Mostly well done although some candidates lapelled (A) as butan-1-al. For B, butanone was the preferred answer
but butan-2-one was accepted. The best answers to (¢) mentioned C H,,,,O or C,H,,O for a saturated linear
alcohol.

Question 14

(@
(b)

Not well done. A lot of candidates did not understand the term hydrolysed when applied to esters.
@) Well done

(i)  Best answer used bromine test as an easily performed experiment with an unambiguous result.

Tasmanian Qualifications Authority 2003 External Examination Report



Chemistry 5

Subject Code: CH856

Question 15

@ Well done.

(b) Very well done! More care needed with units.

© Not done so well. Some candidates picked arsenic from the periodic table. Others said butanol despite the
reaction in (b) being acid-base!

Question 16

@ Quite well done. Expected mention of the unusual nature of the carbon-carbon bond for full marks.

(b)  Well done. Some candidates forgot that the logical third product was water Too many candidates did not

include the phases of reactants and products.

Questions 17 — 20 were not answered well. In general the standard of answers dealing with questions about gases
or the periodic table were not as well understood as the questions on organic chemistry. This may reflect the
time allocation given by teachers for the different topics.

Question 17

(@ A large number of candidates gave the electron configuration of the calcium atom instead rather than for
an ion of calcium.

(b)  Many candidates offered some form of explanation based on the difference in size of the atoms but few
acknowledged differences in nuclear charges and the shielding of valence electrons by electrons in
completed lower energy orbitals.

© Generally well answered.

@ Many candidates could not provide an equation for strontium oxide reacting with water. The production of
dissolved oxide ions and the production of hydrogen gas was disturbingly common.

Question 18

(@ The two apparently contradictory statements caused considerable confusion. for many candidates. The few
that recognized the limited solubility of oxygen in water generally went on to offer a reasonable answer.

(b)  The fact that there were only two unlabelled jars of gas available was overlooked by the majority of
candidates. Any sensible testing that differentiated between the three gases was ultimately taken as
acceptable for full marks. A number of candidates assumed an unlimited supply of each of the gases and
designed tests accordingly. Far too many candidates believed that a match would continue to burn in an
atmosphere of pure nitrogen.
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Question 19
(@ ) Most candidates recognized that an ester form , with most acknowledging the catalytic action of
the sulfuric acid. Although asked for in the question, appropriate answers were not always given.
A balanced molecular equation was expected rather than a word equation. Since this was allocated
three marks, some simple explanation of how a catalyst functions was expected for full marks.
(i) A small number of candidates gave an equation for the reaction AND recognized that it was an
acid-base reaction. The inability to write a balanced equation was far too common as was the belief

by many that ammonia has the formula NH, rather than NH;.

(b)  Recognizing that the sulfuric acid was the electrolyte for the acid battery was expected.

Question 20
(@ Most candidates recognized the inert nature of the gas hence its likelihood to go unnoticed.
(b)  To be successful in this question, candidates need to recognize that al the gases mentioned were noble

gases and that the slightly more reactive ones were in fact the larger atoms. The comments in 17 (b)
above are relevant here too, There were a few very high quality answers given.

Criterion 10

Questions 21 —25 were generally answered exceptionally well with a large number of candidates scoring
maximum marks or very close. Common mistakes were as follows:

Question 21

(@ A number of candidates equated one mole with one atom and gave their answer as 3.99 x 10[3. Others
divided the mass by N, instead of multiplying.

(b)  Well answered. No units were required but were frequently given.
© Well answered but unnecessary errors introduced by rounding off too much during the calculation.

(o)) Standard temperature often taken as 298 K. Still some reference to °K (degrees Kelvin are wrong).

Question 22

Extremely well answered. Main errors introduced by excessive rounding off before obtaining mole ratio.

Question 23

Quite a few candidates applied the mass of barium sulfate to magnesium sulfate and also calculated molar masses
incorrectly.
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Question 24
(@ The relationship between n, c and V was often wrong.

(b)  Many candidates did not like getting a negative pH value for their answer and disputed the possibility.

Question25

Assigning the charge on an aluminium ion as *1 was common. Another error was taking n(Al) = 3 n(e") instead
of vice versa.

Candidates tackled questions 26-29 very well but it was obvious that some ran out of time on question 29.
Criterion 2 for these questions was of a very high standard.

Question 26

(@ The most common error was assigning the molar mass of hydrogen gas as 1.0 rather than 2.0 gmol™.

(b) The vast majority of candidates obtained the correct answer using their n(H,) from (a).It was pleasing to
see the number of candidates who showed how to calculate an answer in this part without having
attempted (a).

Question 27

(@ The Hess’s law question was very well done although logical processes were lacking in some cases.

(b)  Only one candidate correctly divided by Avagadro’s number to get the energy for a single bond rather than
a mole of single bonds.

Question 28

The lack of the use of a balanced equation was worrying. The use of ¢,V, =c,V, was also of concern.

Question 29
(a) Well done.

(b)  About half of the candidates recognized that the answer to part (a) was only for the 25 mL sample and
failed to multiply by 250 / 25.

All correspondence should be addressed to:
Tasmanian Qualifications Authority
PO Box 147, Sandy Bay 7006
Ph: (03) 6233 6364 Fax: (03) 6224 0175
Email: reception@tqa.tas.gov.au
Internet: http://www.tqa.tas.gov.au
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