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General Comments

There were 526 candidates who entered the examination for CH856 this year and the overall standard was very
pleasing.

The examination was regarded as a little easier than last year’s and this was partly due to the questions being
more along the line of the expected “standard question” types. This was particularly the case in criterion 10
where the calculation questions were done very well indeed, with many candidates gaining close to full marks.

Criterion 7

Question 1

This question was arguably the easiest in the entire examination, but very few candidates actually scored full
marks on the question.

(a)  About one third of candidates stated the oxidation number of N as +3 instead of -3 in NH;.
(b)  Asaresult of (a) most of the candidates who had incorrectly assigned the oxidation number above stated
that NH; was reduced to N,.

A common error in the whole section was the confusion between an ionic charge and an oxidation number.
Frequently candidates asserted that oxygen was reduced to O in H,O, or that it was the species N> in ammonia
which was oxidized to N (not N,)

Question 2
This question was generally well done, and most candidates were comfortable with the conventions required.

(a)&(b) Common errors here included the omission of the 1- charge on the NO; ion. Consequently the number
of electrons required for balancing was also incorrect.

© Some confusion reigned here over the relative positions of HCI and Cu on the Electrochemical Series. It
was often asserted that Cu was a stronger oxidizer than HCI, when perhaps candidates often actually
meant Cu®,

@ The NO; ion does not appear on the Electrochemical Series in the approved text, but nonetheless
candidates could deduce from the highest oxidation state of nitrogen in the ion that it was probable that it
would oxidize Fe** to Fe** under appropriate conditions. In fact many candidates said precisely this.

Question 3
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This question was very well done, with the majority of candidates being comfortable with the sign conventions
and the construction of an electrochemical cell. Most common errors which occurred included:

@) inclusion of a battery in the external circuit;

(ii)  inappropriate choice of salt bridge. For example, KMnO, ., was a puzzling favourite here, as was
CuSOy, (45

(iii)  the view that carbon was oxidized at the anode and went into solution as C* ions.

Question 4

Few candidates treated Na and I, as elements, and quoted the reasons for their choice as being "higher up" or
"lower down" on the electrochemical series rather than as a more/less powerful oxidizer or reducer. Many
candidates failed to look for competition for electrons, and so failed to recognize the reduction of H,O at the
cathode, instead asserting that Na* is reduced.

Question 5

(@)  Some candidates mentioned the use of an indicator in this titration, and others asserted that the end-point
could best be assessed when CO, was no longer evolving.

(b)  Some candidates thought that Na,C,0, was titrated as a solid, and frequently incorrectly ascribed the
oxalate ion as C,0," instead of C,0,%.

(¢)  Frequent errors in this subsection included:
@) failure to use the mole ratio from the overall equation in (b);
(ii))  failure to convert volumes to litres;
(iii) failure to present the calculation in clearly identifiable steps which made it hard for markers to

assign marks in the case of partially correct answers.

Candidates who had incorrect mole ratios from (b) were not penalized if their calculations were correct on
data used.

Question 6

This question highlighted the following common misconceptions and errors:

@) frequent use of an inappropriate anode e.g. Pt or Cu;

(ii)  frequent drawing of diagrams which were electrochemical rather than electrolytic (see the corresponding
errors in Q.3)

(iii) keys were often only partially immersed; (penalty under Cr 2)

(iv) ionic equations were not provided;

(v)  failure to explain and include a diagram.

Question 7

(@ () Although not stated, the answer would require the inclusion of appropriate half-equations;
(i)  Therole of 'salt' to enhance electrical conductivity on poles was rarely mentioned;
(iii)  Some candidates asserted the formation of Fe** instead of Fe™;
(iv)  Some candidates thought this was a "wet" v. "dry" scenario.
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b @ Many good explanations were given without relevant equations;
(i)  The fact that the composition of steel is mainly iron was often omitted, and candidates frequently
stated that "steel is oxidized...";
(iii) A minor point was that the steel structure was there for support, and the role as a sacrificial anode
is not its purpose.

Criterion 8

(a) Well answered by 99% of candidates

(b)  Generally well done although many candidates forgot to explain why it was exothermic.

Question 9

(@ Not well answered. Most candidates didn’t realise that 1 mole of H,SO, contains 2 moles of H*

(b)  Very poorly answered. Many candidates left it blank or guessed at the answer.

Question 10

@ Poorly done by many candidates as they either didn’t write the equation or even if they did, they thought
the reaction had 2 H-H bonds and 2 F-F bonds breaking.

(b)  Many candidates made silly mistakes with the molar mass for HF and many candidates got an answer of
—271 kJ as they just halved the answer from (a) not realising their answer from (a) was generally for 2
moles of HF.

Question 11

(@ Generally well done although many candidates think that the match had the activation energy rather than
sufficient energy to overcome it. Most candidates only mentioned that it provided energy to overcome
the E, and forgot to mention why it was only required to start the process.

(b) Well done

© Many candidates thought if a reaction is spontaneous then it has no E,

Question 12

Most candidates did not give the correct equation for the ionisation of water. Many candidates assumed it was

oxidation or reduction of water.

Question 13

(@ The vast majority of candidates lost half a mark because they included the concentration of water in the K,
expression. Other common errors involved:

. leaving out the ionic charges on the chromate and dichromate ions.
. omitting the exponents for the chromate and hydronium ion concentration terms.
. giving the reciprocal K, expression.

(b)  Although the question was relatively straight forward, many candidates failed to see it as one involving
the disruption of the equilibrium through the removal of the acidic hydronium ions. Le Chatelier’s
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Principle (often spelt Principal) provided a correct means of establishing the result of this change being
the formation of more yellow chromate ions. Common errors included:

. thinking an ‘alkaline solution’ contributed more H;O" ions rather than removed them.

. regarding the reaction as ‘redox’ and stating that the dichromate ions would be reduced to the green
aqueous Cr* ions.

. saying the solution would turn blue as this was a common colour associated with indicators in
alkaline solutions!

. displaying uncertainty and declaring that the colour would be a ‘muddy’ or ‘yellowy/orange’
colour.

Question 14

(@ This generally well done although a significant number of candidates gave a detailed summary of catalysis
but didn’t refer it to equilibrium systems as the question asked. A surprising number said (correctly) that
it has no effect on the position of equilibrium but then said that the catalyst only increased the rate of the
forward reaction.

(b)  This was well done and usually tackled by the correct application of Le Chatelier’s Principle. Some
candidates failed to recognise that there was a difference in number of mole of gaseous reactants and
products and thus said that there was no change in the position of equilibrium.

© Fairly well done. The most common mistakes related to:

. having sudden rises in all three concentration rather than just methanol.

. having sudden drops in the ethene and water concentrations.

. not having the steepest slope of the concentration graphs nearest the point A.

. showing the methanol concentration decreasing to less than its original equilibrium value.
. graphs drawn without a ruler and thus being very hard to interpret.

Candidates who showed the relative changes in concentration as ‘+x’, ‘42x’ and ‘-2x’ gained special
recognition as bonus marks in terms of criterion 2.

Question 15

@
(b)

©

@

The key factor was the increased (~5x) concentration of oxygen not the surface area of the iron as many
said. Full marks required reference to the increased number of effective collisions and its effect on the rate.
To gain full marks, candidates needed to mention that the temperature increase resulted in increased
average Ey for reactant particles and subsequently:

. a greater number of collisions between reactant particles per unit time and
. more energetic collisions (i.e. greater combined E;, after collision)
. greater likelihood of particles undergoing effective collisions (overcoming the E, barrier)

Most recognised MnQO, as being a catalyst and answered this part correctly. However, an alarming number
of candidates referred to the catalyst as “magnesium dioxide M,0,!” Energy diagrams were welcomed
although there was inadequate space available.Page 5 of 9Chem Exam 2002 Comments Collated
The increased surface area and thus greater possible reactant sites in kindling was well discussed.
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Criterion 9

Question 16

This question revealed a number of common errors with respect to nomenclature: e.g.

. not assigning carbon number 1 as the end carbon nearest the functional group.
. not using a location number for the functional group e.g. “-1-ol”
. confusing the ketone (heptan-4-one) as an ester. This may well have been as a result of the way the

structure was presented.

Question 17

Generally well answered, particularly parts (a) and (b).
© 1) Some continued using methanol although the question specified ethanol. This was penalised only
half a mark.
(ii) Many were unable to name the sodium salt correctly.

Question 18

(@ Errors occurred where candidates failed to use all the information correctly. Although A was correctly
identified as a primary alcohol, compound B was often identified as a ketone or even as an enol. Many
candidates named the compound but didn’t give its structural formula as required. Where functional groups
were shown as structures, often some bonds were omitted.

(b) Some found this question confusing in that some texts (e.g. Bucat) suggest that an aldehyde is not
oxidised to the corresponding carboxylic acid by acidified dichromate whereas experimental evidence
reveals the opposite to be true. Naming the organic product was often missed or became difficult if B had
been incorrectly identified. Many candidates missed the fact that the reduction half equation for the
Cr,0,%/H" is in the textbook.

© @) This was quite well done. There were many isomers possible and the choice of these influenced the

ease of answering part (ii).
(i))  Candidates were able to say how the different isomers might react but often omitted the practical
details and the likely observations.

Question 19

@ This was very well done. The expected answer was (Ne)3s?3p” but 2)8)7 was also acceptable.

Both parts (b) and (c) were very well done.

@ Well done. Candidates had difficulty in explaining why chlorine formed ions more easily than astatine.
They did not mention the effect of electron screening or distance of the orbitals from the nucleus in their
answer. Many candidates tried to use ionisation energy or electronegativity in their answers. These
answers often highlighted their lack of understanding.

®) Surprisingly, this was done poorly. Candidates were not aware that astatine occurred as a diatomic
molecule. Many candidates did not include the physical states or gave the incorrect states. Typical errors
included:

Rb  + Aty ¢ RbAt,
Rb(g) + At(g) <> RbAt(aq)
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Question 20

(@ ) Well done. Using the Kinetic Theory for Gases candidates were able to successfully explain how
the tyre’s increase in temperature resulted from friction between the tyre and the road. This
temperature rise caused an increase in the number of gas particle collisions and hence pressure in
the tyre. However, the answer required candidates to mention that the pressure rise was due to the
tyre’s volume not altering.

(i)  Poorly done. Very few candidates were able to explain that the can’s denting was due to a difference
in pressure between the inside and outside of the can. Very few candidates mentioned that the
cooling resulted in the pressure dropping not only because of the temperature decrease but also due
to the condensing of petrol vapours.

(b)  Well done. Candidates obtained full marks by stating that below —20°C carbon dioxide may have become

wholly (or partly) liquid or solid. Both possibilities were acceptable.

© Poorly done. Candidates obtained half marks by stating that at high altitudes the low temperatures may

cause the CO, to be in the liquid or solid phase. Few candidates discussed the comparative densities of air

and CO, which was the key point of the question.

Criterion 10

Overall the vast majority of candidates achieved very well on these questions. Full marks were awarded to many
candidates. The average mark was about 15 out of a possible 19 marks. Significant figures were disappointing
even among candidates who achieved full marks for their calculations. Units were often left out of final answers
and states were not recorded for the equation. Only a handful of candidates produced a perfect solution.

Question 21

(@ M=310.4 g mol"
Many candidates gave the molar mass of P as 39.0 instead of 31.0 However, if the working was shown,
candidates still received half a mark.

b)) %P=998%
If the answer was consistent with part (a) full marks were awarded. If the answer found the % S by
mistake, half marks were awarded if working was shown.

Question 22

(@ C1,0
A lot of silly errors were made such as dividing by 12.0 g mol-1 for chlorine and doing all the right
working only to finish up with the ratio C10,. Once again marks were awarded for consistent working.
(b) Na,CO,;.7H,0
About 10% of candidates calculated the molar mass of Na,CO; and then didn't know how to proceed.
This was awarded 1 mark.
A considerable number of candidates found the molar mass of Na,CO; .1H,0 to be 124 g mol” and
concluded that there must be 6 waters of hydration. Good working was awarded 2 out of 3 marks.
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Question 23

(@  number = 3.3 x 10* particles
A minority of candidates recognised that the pressure restricted the final answer to 2 significant figures.
A common error was not changing the pressure to kPa before calculating n.

b T=-6°C
Many candidates forgot to convert the absolute temperature to degrees Celsius or made an error by
subtracting the wrong number to give a positive temperature. Only a handful of candidates recognised
that this answer was only to 1 digit. It was disappointing to see so many errors in transforming the ideal
gas equation.

Question 24

(@) (NH,),Cr,05, 0 Ny + HOy + Cr0s
Half a mark was deducted for a small error in balancing the equation such a producing two nitrogen atoms
instead of a molecule of nitrogen.

(b) m=150¢g
One mark was deducted for a major error such as calculating the wrong molar mass for ammonium
dichromate or getting the wrong ratio of water. If the answer was consistent with a wrong equation from
part a), full marks were still awarded.

Question 25

@ Well done by a majority of candidates. A number of candidates left the total volume in mL and a

surprisingly large number stated that:
concentration = moles x litres

(b) Well done by a large majority. The main error was calculating the pH of one of the three initial
solutions.

© Very few candidates attempted to write an equation. Most who did had some fairly imaginative products
(NCI3 was popular). Many did not give any indication that the moles of HCl = the moles of NH;. The
majority of candidates put the three numbers into the calculator and got the correct answer. A 1:1
stoichiometric ratio was a big help to many!

Question 26

(@ Reasonably well done by most. Common mistakes included not indicating that AH would be negative
and miscalculation of the molar mass of ethanol. A significant number thought the molar heat was 63.0
kJ and calculated from that what the heat release would be for 2.00 g.

(b)  Very poorly answered. A small number of candidates had the right idea when attempting this question.
Many of those thought the 44 kJ referred to 3 moles of water.

Question 27

(@ Well done by most, but many candidates put the numbers into the formula and got the answer. This led
to confusion when attempting part (b). Common errors included incorrect charge for zinc ions, leaving
the volume in mL, using the molar mass of zinc sulfate and 5 minutes as 1,800 seconds.

(b) A reasonable number of candidates arrived at the right answer, but many put a lot of work into it. Many
calculated the initial and final (!) masses of zinc sulfate.
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Overall scores were not as high as for questions 21 to 24. The scripts fell into 2 distinct groups — those that
could answer the problems quite well and those that had a lot of difficulties. Not many mid-range scores.

Criterion 2

Guidelines

—_

Show the states (solid, liquid, gaseous or aqueous) in balanced equations.

2. In problems involving multiplication or division, work to the least number of significant figures. When
addition or subtraction is involved work the least number of decimal places. Too many candidates
shortened their working numbers down to one significant figure and then gave final answers with more
than five significant figures.

3. Make sure that you include appropriate units in your final answer.

4. When carrying out calculations in an answer, give explanations as to what the data are related to. Many
started calculations without any indication as to what the calculation was about.

5. Give properly presented answers; e.g. Mass of zinc deposited =0.122 g

All correspondence should be addressed to:
Tasmanian Secondary Assessment Board
PO Box 147, Sandy Bay 7006
Ph: (03) 6233 6364 Fax: (03) 6224 0175
Email: reception@tassab.tased.edu.au
Internet: http://www.tassab.tased.edu.au
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