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General Comments
A total of 577 students were assessed externally for CH856 Chemistry 12C; compared with 572 in 1998.

The examination was generally regarded as a little easier than the previous year's and the overall performance by
most candidates was very pleasing with approximately a quarter of all students gaining OA award.

Question 1 — Criterion 10

@ () Generally well done as far as method was concerned although an alarming number of students (nearly
50%) failed to deduce that there were two Kt ionsin K2SOg4. Part marks were given on merit for a
correct calculation even when this error was made. (The correct answer was 34.8 g)

(i)  Most students lost one mark for either:

- failing to convert mL to L
- using the mass of K2SO4 instead of K*.

- incorrectly converting g to mg (often dividing by 1000 instead of multiplying)
(The correct answer was 0.782 mg)

b () Generally well done athough the most common errors were:
- using the wrong molar mass for BaSO4 despite the value being given.

- using 10.0 mL in the calculation for concentration, ie. not convertingto L.
(The answer was 0.0292 mol L '1)

(i)  Most students used a correct method for this question. Students who used an incorrectly calculated
value from part (i) were still accorded full marks provided their method was correct. (The correct
answer was 1.46 mL)

(© (i) and (ii) Although generally well done, these pH cal culations caused severe problems for some students
who appeared unable to use alogarithmic function. A significant minority of studentsin part (ii) also made
the following errors:

- added 250 mL to 500 mL and used 750 mL as the total volume.
- claiming that if the [acid] was halved, the pH would double from 2 to 4.
- failed to convert mL to L in the calculation.

(answers: (i) pH = 1.00 (ii) pH = 2.30)

(d  Thiswas moredifficult for students than earlier parts. There was a general lack of understanding that pH +
POH = 14.0 at 25°C; ie. [H (ag)][OH(ag)] = 1.00 x 10-14
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Most students had little idea of what to do in this part. (The answer was 0.100 mol L'1)

Thiswas avery long question for 4 marks and many students failed to complete the question or omitted it
atogether. The main errors were:

- handling the [H* ()] from the H2SO4.

- calculating the amount of OH" () in excess.

- understanding that there are still some H* even when OH- isin excess.
- asserting that as OH™(z) was in excess then the [H+(aq)] would be zero.

- caculation of [OH (gg)] from the increased volume of solution.

The markers decided to award one bonus mark to every student who got the question correct in every detail of
method and answer. (The upper limit of 20 marks for the whole question was still observed). (The answer

was 7.50 x 1014 mol L-1)

Question 2 — Criterion 10

Generally, this question was well done with good setting out and appropriately structured answers showing
formulae, symbols and units. The biggest irregularity occurred with the use of significant figures. Students should
remember to give answers to the same number of figures as used in the question when appropriate.

@
(b)

The units for the kelvin scale should be K not °K.

This question gave every quantity to 4 sig. figs. and yet many gave their answers to only 2 significant
figures. These errors were penalised by deducting marks for Criterion 2. Quite a number of students
claimed that their answer of 0.031 mol wasto 4 sig. figswhen in fact it isonly 2. The limiting number of
3 sig. figs. was with the gas constant (8.31 or 0.0821).

Some students used R = 0.0821 L atm K1 mol -1 but did not covert the pressure to atmospheres. The text

book uses R = 8.31 J K-1 mol -1 almost excl usively hence it would be more consistent and generally easier
if students were encouraged to follow the text.

0) This was reasonably well answered but the most common problem was converting from the volume
of oxygen required to the volume of air. Once again, sig. figs. were acommon problem.

Note that answers like ‘volume = 125802.8 L (to 7 s.f.)’ is still inappropriate even though the
number of significant figuresis stated.

(i)  Many unexpected answers appeared for this part and indicated that students were unfamiliar with the
practicalities of gas cylinder usage. Some part marks were given for the less likely explanations
such as:

- LPG may not be pure propane or incomplete combustion may occur.
- some LPG may have been lost before/during combustion.

Some of the incorrect answers included references to temperature changes, Ea effects, reaction rates
and chemical equilibrium. Some said that there would be liquid propane remaining.
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Many students forgot to comment on the significance of the change in volume of air required.

Question 3 — Criterion 9

This question was exclusively organic chemistry and was generally very done although the following is alist of
commonly made errors.

(i) & (iv) plus (b)(iv) - not numbering the longest carbon chain from the end of the molecule with the

(iv)
0]
(1)

(iii)
(i)

(i)
0]
(i)

(iii)

functional group.
Missing the H atom from the carbon in the carboxyl group.
Writing butanol instead of butan-1-ol.

Confusion between the ‘eth’ and ‘ meth’ prefixes when one carbon of the *eth’ is part of the functional
group, hence naming

o
4

CH,-C

3

O — CH »-CH, asethylmettanoate

3
Not recognising the longest carbon chain.

Not recognising that an empirical formula and not a molecular formula was given and hence being
forced to claim that aldehydes were acidic.

This question required that students showed how their compound's structure fitted the given
properties. Explanations were often omitted.

Not recognising that Mg being divalent would react with the acid in amoleratio of 1.2
Not realising that the compound was non-acidic.

In this part, isomers of esters were expected, but as the question did not make that totally clear, all
reasonable acidic and non-acidic isomers of C4HgO2 were accepted.

Not knowing that a concentrated mineral acid (eg. H2SO4) was required as a catalyst.

Some general points:

1

N

Isit possible that some schools are not teaching systematic (IUPAC) nomenclature for al functional
groups? References to "acetaldehyde’ by a number of students suggested this. 'Acetic' acid and 'ethyl acetate’
also appeared occasionally.

When writing structural formulae, quite a few students drew the C-H bonds in but did not show the H

atoms. Although marks were not deducted, it is suggested that teachers discourage this practice. Condensed
structural formulae are a convenient means of showing structures particularly in long chains; eg.

CH3-CH2-CH2-CH2-CHo2- .......
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Question 4 — Criterion 9

@

A significant number of students believed that a gas diffuses through air (of the same temperature) because
of a higher average Ek and hence a higher average molecular speed than the surrounding air molecules.

Higher pressure and also lower density of the H2S gas were also fairly commonly given as reasons for its
diffusion.

A surprisingly wide variety of unbalanced equations appeared in answers. The names 'sulfurous acid' and
'sulfuric acid' were often interchanged.

0) Periods 2 and 4 were frequently misinterpreted as being Periods 3 and 5 respectively. Some students
used Alkaline Earth (Group Il) elements instead of Alkali Metals (Group 1). The examiner
generously accepted this error.

(ii)  Itwasworrying to see formulae such as KoF and to alesser extent FK.

(iii)  Reference was commonly made to the lower first ionization energy being due to the element's
position in the Periodic Table or to its electronegativity rather than considering the reasons why the
outermost electrons of different elements are attracted differently by their nuclei.

(iv)  This part of the question proved to be the most difficult for many students. The fact that metallic
oxides are (generally) basic needed to be recognised as well as the need to consider more than one
atom of theelement Y in the formulg;

ie. Y2Z is probably K2O. Just using the formulaY 1Z led students to come up with over twenty
different possibilities for Z.

Few students wrote the balanced equation showing the formation of agueous hydroxyl ions.

A surprising number of students referred to Fl 1- and even Fel- in their answers. A complete answer
required reference to relative numbers of protons and electrons in determining the radii. It wasinsufficient to
simply refer to atrend across a period without some reasons.

Confusion was noted between the actual electronic energy levels and the energy required to remove an
electron from an atom.

Far too many answers involved suggestions of the ‘wishes and ‘feglings’ of electrons and atoms!

Question 5 — Criterion 8

@

0) The calculations were well done in general but many students got the answer with a +DH
(endothermic) because they incorrectly used bond energies in the equation:

DH = H(PRODUCTS) - H(REACTANTS)

Many students made cal culation mistakes because of the poor setting out of their answers. A
suggested method is to find the energy required to break all bonds in the reactants (+H1 kJ) and then
find the energy released when all the new bonds form in the products (-H2 kJ).
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DH isthe numerical sum of the positive H1 term and the negative H2 term.

(i)  Thiswasvery poorly done. Students did not display that they understood the meaning of the term
‘enthalpy’ as opposed to DH (enthalpy change). To obtain full marks, students were required to state
that the enthalpy (heat content) of the reactants was considerably higher than the heat content of the
products. In addition, it was expected that students would state that the energy needed to break the
bonds in the reactants was much less than the energy released when the new bonds formed in the
products. An Ep diagram helped gain high marks.

(iii)  The quality of diagrams was frequently poor due to them being too small, unlabelled, roughly drawn
and lacking information. For full marks, students needed to state that this reaction has arelatively
high Egbarrier and that the vast majority of collisions between ethanol and oxygen molecules were

insufficiently energetic to cross this Eg barrier and thus the reaction is non-spontaneous. This
argument needed to be backed up with an appropriate Ep diagram.

b () The majority of studentsidentified Cu(s) as a catalyst.

(i)  Thequality of diagrams was poor asin part (a)(iii). To obtain full marks, students were required to
state that the catalyst provided a different reaction mechanism (pathway) with alowered the Eg barrier

but that the value of DH was not affected. This argument needed to be backed up with an appropriate
Ep diagram.

(©  Very well done although quite afew students had trouble working with the MJ and kJ units.

Students must be encouraged to consider whether their answers are ‘realistic’. In this question answers
ranged from afew milligrams through to 1020 ka!

Question 6 — Criterion 8

This question was not well answered by the majority of students with the average mark being only 12 out of 20.
The marks obtained were polarised, indicating that students either had a very good knowledge of equilibrium or,
alternately, they were weak in this area.

@ () It was acceptableto writea ‘K format answer; ie. to include the solid term on the denominator. The

most common errors were to omit the squared term for the chloride ion concentration and to omit the
charges on theions. Omission of the ‘aqueous and 'solid’ state terms was penalised in Criterion 2.

(i)  Many students gave a correct answer by merely transcribing details from their textbook. Some
confused K¢ with DH and said that the equilibrium constant gave information that the reaction was

endothermic.
(iii)  Thiswas not answered at all well with many strange answers including:
- the fact that solids are * 100% pure which is 1.00°

- solids don't have concentrations
- 1.00 is assigned for convenience only.
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(iv)

(1)

Bonus marks were awarded to students who not only stated that the concentration of a solid
was a constant (T const) but who showed that the product:

Kcx [solid] = another constant, although reference to Kgp was not expected.

Some used information directly from their texts to state the correct answer but gave no explanation as
requested. Others said that the K¢ value and the [Pb2+(aq)] both increased because of Le Chatelier's
Principle.

Therelationship [H30+(gq)] =10-PH was not well understood and calculation errors were frequent.
A common mistake was [H30" ()] = 10*1.9 = 78 mol L-1

The degree of dissociation (or ionization) was often overlooked and answers often suggested that the
amount dissolved was the determining factor.

Others stated that a pH of 1.9 gives a more acidic solution than a pH of zero. A common
misconception was that a pH = 0 means that the solution has no acidity at all! Although thereis an
indirect connection, answers saying that ‘the Cl and COOH groups were the cause’ offered too little
to gain more than 1/2 mark. A surprising number of students said that the methanoic acid
dissociated to release hydroxyl ions.

This question was deceptively simple and most who attempted it did reasonably well.

0]
(1)

(iii)

(iv)

Well done except that some gave the reciprocal expression.

Most substituted into K correctly but many then had trouble correctly rearranging the terms.
Calculation errorsinvolving powers of 10 were common.

A freguent error was to obtain the relationship that [HBtB] = 100 x [BtB~] and then state that the

[BtB] was 100 times larger than the [HBtB]. Some students were hesitant about the colour and often
opted for the solution being ‘greeny yellow’ or even ‘yellowy blue'.

This part was not well done with calculation errors again being the principal cause for concern.

Question 7 — Criterion 7

Asit turned out, this question was regarded as being relatively easy by most students and the majority presented a
pleasing quality of work involving answers showing a generally good understanding of electrochemistry.

@

0]

(i)
(iii)

(iv)

Most students managed to answer this part without any difficulties.

A large number of students appeared to have no knowledge of oxidation states.
Most students answered this part correctly although quite afew insisted in using O2, O or even 0%
instead of H2O to balance oxygen in the half-equations.

This question was easy for those who answered part (iii) correctly.
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(b)

This part of the question was well constructed, enabling students to exhibit their knowledge in this criterion.

(i)
(i)
(iii)

(iv)

Almost all students obtained full marks.

The majority gained 1 or 2 marks but some had no idea of how to use E° data.

Most students scored well on this question. The most common error was to assume that n(e”) =

n(Zn). The conversion of 3.03 x 108 seconds to 9.59 years was beyond many. The penalty for an
incorrect conversion was only 1/2 mark.

Failure to denote the correct chemical specieswas a common error in this question. Failure to write
out the 1/2 equations often resulted in students stating that the EMF of the cell Ag/Agt//O2/OH /Pt

was +0.40 V rather than -0.40 V. Thus, many said that silver would be a suitable alternative to
zinc.

The best answers to this part referred to the fact that silver being a weaker reducing agent than OH"
means that Ag will not react spontaneously with O2() -

Question 8 — Criterion 7

This question was generally well done but because the expected answers were of a descriptive nature, this meant
that gaining full marks was unlikely.

@

(b)

0]

(1)

The answer expected reference to the fact that tin is a noble coating and provides an unreactive barrier
between the iron and Op/water. Many thought that tin was a sacrificial coating.

A significant number of students didn't explain why the rate of corrosion wasincreased. To gain full

marks for this section required the appropriate half-equations. A common error was that Sn2* was
reduced at the cathode.

Two approaches were acceptable here. Either the Zn coating reacting with ‘food acids' or the Zn corroding if
the coating was damaged. Although chemical equation(s) were asked for, they were seldom given.

0]
(i)

(iii)

(iv)

The flow of ions was often omitted, particularly the cations.

A bonus mark was awarded to students who corrected the mistake in the half-equation. A number of
students used Ag* (s) as the reactant rather than AgS.

Many strange gases were invented to answer this part; eg. hydroxide gas, Sz'gas, SO2, ... Many
opted for oxygen gas to be formed at the cathode despite the fact that the information showed O2
being formed at the anode. H2S gas was also a popular alternative but any such release would most
likely occur around the anode due to the increased acidity.

Students generally did not suggest appropriate pollutants or their origins. In many answers,
pollution was said to be due to motor vehicles only. An alarming number of students had sulfur gas

or S%- gas asthe cause. Very few chemical equation were presented asjustification for answers.
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(v)  Asthe chemistry of rhodium was not known to students, the examiners were prepared to accept any
reasonable attempt at an answer whether it be based on Rh being a noble coating or a sacrificial type.
Rhodium, in fact has properties somewhat like platinum.
Criterion 2
For comments on the assessment and data analysis for this criterion and for statistical data relating to individual
exam questions and the overall paper, see the summary in the attachment (following).

Statistical Summary

Award Summary

Outstanding Achievement (OA) 176
High Achievement (HA) 183
Satisfactory Achievement (SA) 172
Reassessed into neighbour 57
Total 588
Gender Breakdown Males 296
Females 292

Summary of external ratings

A B C D
Criterion 2 193 200 160 33
Criterion 7 156 211 135 84
Criterion 8 164 168 147 107
Criterion 9 167 200 137 82
Criterion 10 197 184 130 74

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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