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In 2007, 25 candidates sat the Chemistry examination. Paper One assessed Knowledge of subject 
matter and Scientific processes and was of 2 1/2 hours in length. This paper was of the usual format with 
10 multiple-choice questions and eight short-response questions covering all eight syllabus topics.  
Part B of Paper One contained four Scientific processes questions assessed by applying specific criteria 
to each question. 

Paper Two assessed Complex reasoning processes, with candidates being required to answer all four 
questions. This paper determined the levels of achievement from Sound and above. Candidates must 
attempt Paper Two to be considered for these levels of achievement. 

The table below shows the exit levels of achievement awarded for each of the last five years. 
 

Level of achievement 
Year Number 

who sat VHA HA SA LA VLA 
2007 25 0 5 11 7 2 

2006 50 2 10 20 12 6 

2005 33 2 9 9 6 7 

2004 48 0 12 14 9 13 

2003 74 2 14 29 16 13 
 

The results in 2007 reflect declining Senior External Examination enrolments rather than being a result of 
examination difficulty or length. The comments in this report will refer to the weaknesses in candidates’ 
knowledge and in their responses to questions. The overall results were disappointing, with no 
candidates achieving an overall A standard in either Part A or Part B of Paper One. The few who 
achieved an A standard on individual questions showed serious deficiencies in other questions, often 
with variable standards. 
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Paper One Part A — Knowledge and simple application 
Multiple-choice questions 
The correct response is shaded. 

 

 Number 
attempted A B C D 

1 25 7 15 2 1 

2 25 2 1 4 18 

3 25 12 1 10 2 

4 24 14 8 0 2 

5 25 20 1 4 0 

6 25 6 1 1 17 

7 25 4 4 6 11 

8 25 15 4 2 4 

9 25 6 12 6 1 

10 25 1 18 4 2 

 

The question topics that were poorly done were: 
• Question 3 Mass of one molecule of a substance (not one mole) 
• Question 4 Recognition of an oxidation-reduction reaction 
• Question 7 Preparation of hydrogen in the laboratory 
• Question 9 Factors affecting equilibrium position in a reaction 

This represents an improved result on multiple-choice correct responses compared to 2006. 

Short-response questions 
This was the main part of the examination where candidates must demonstrate knowledge and 
understanding of the eight syllabus topics. 

Question 11 
Question 11(a): Few candidates gave units. Note that atomic mass units are not grams but amu. 

Question 11(b): This was reasonably well done. 

Questions 11(c) and (d): Few candidates mentioned noble gas configuration though the concept of the 
octet seemed to be generally understood. 

Question 12 
Questions 12(a) and (b): These were reasonably well answered, but few candidates had any success 
with Question 12(c). Most tried to use the gas laws.  

Question 12(d): Few candidates mentioned “solute” in their definitions. 
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Question 13 
The purposes for a salt bridge were only partly understood. The oxidation numbers of chlorine and 
phosphorus were reasonably well understood, but the value for mercury which is per atom was poorly 
determined. 

Question 14 
Organic chemistry seems to be difficult for many candidates. Several had difficulty expressing the 
meaning of saturated and unsaturated even though they seemed to understand the concepts. There was 
confusion between hexene, cyclohexene (as mentioned in the syllabus practical testing) and benzene in 
Question 14(b). Few candidates, if any, suggested preparing ethanol by fermentation despite being 
asked for large-scale preparation. Most suggested hydration of ethene, which received some credit. 

Question 15 
This question was fairly well handled, although many candidates could not name an acidic oxide in 
Question 14(d). 

Question 16 
Question 16(a): Not one candidate mentioned argon, which is 30 times more abundant than carbon 
dioxide. Quite a few mentioned hydrogen, and many listed ozone. 

Question 16(c): No-one mentioned temperature; many listed CFCs and lightning. Some candidates said 
that carbon dioxide destroys the ozone layer; others merely referred to greenhouse gases. 

Question 17 
Questions 17(a), (c), (d) and (e): These were handled well. 

Question 17(b): There was some confusion between the concept of enthalpy itself, and the enthalpy 
changes in a chemical reaction. 

Question 17(f): Few candidates could give an example of a reaction involving negative catalysis. 

Question 18 
Question 18(b): No-one gained full credit.  

Question 18(c): Many did not mention temperature or excess solid in the first two items respectively. 

Questions 18(d) and (e): Poorly handled. Few candidates gave concentrations of acids or bases, but 
rather relied on the concepts of strong and weak. 

Question 18(f): This was not well handled and the conjugate pairs in the equation were not fully labelled. 

Paper One Part B — Scientific processes 
Question 1 
Question 1(a): Most candidates realised that the hydrogen chloride gas reacted with the silver nitrate, but 
only some could explain the reaction correctly. 

Question 1(b): This was generally well handled. 

Question 1(c): The usual suggestion was that too much solution would be a physical barrier to the 
passage of the gas. No-one mentioned the solubility of sulphur dioxide in water. 
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Question 2 
Most candidates made some attempt at describing a titration, but there were few responses that did not 
have major omissions of procedure. 

Question 2(c): This was very poorly answered. No-one mentioned using a primary standard, though one 
or two candidates mentioned weighing a solid. 

Question 3 
This was probably the question in Part B that was best handled, though not all candidates realised the 
concentration of silver nitrate is unchanged. Several candidates mentioned the impurities entering the 
solution but no-one distinguished more and less active metals. 

Question 4 
Candidates either made a reasonable attempt or had no idea. Some suggested H+ for Y+ and B (boron) 
for X. 

Paper Two — Complex reasoning processes 
Paper Two contained four questions designed to assess candidates’ ability to use complex reasoning 
processes which broadly cover: 
• problem solving in challenging and unfamiliar situations 
• making logical decisions and detailed explanations 
• using either creative and/or critical thinking. 

Question 1 (grades awarded: 6 As, 8 Bs, 5 Cs, 6 Ds) 
Question 1(a): Many candidates gave no explanation or justification for choosing magnesium. 
Explanation or justification is automatically required in complex reasoning questions. All responses are 
assessed against the criteria provided in the response book. Several candidates gave carbon as the 
response instead of magnesium. 

Question 1(b): As many deductions as possible were required to be provided from the given data, 
without using other information. This included average atomic mass in addition to the particle 
composition, the isotopes, etc. 

Question 1(c): Use of references is advised to give a more complete response, and to give ideas for 
constructing a good response. Candidates must note the reference/s used at the end of the page. The 
expected response should have contained both physical and chemical properties of magnesium, and 
particularly the well-known chemical reactions of magnesium. These could have been related to 
important concepts such as reducing power, and metal–acid reactions. 

Question 2 (grades awarded: 1 A, 2 Bs, 8 Cs, 13 Ds) 
Candidates did not clearly understand the identification of organic substances. It was essential, of 
course, that candidates worked systematically through the evidence given, and gradually narrowed the 
substance down to the three. The complete response is provided in the sample solutions. 

Candidates are not expected to consider obscure compounds in this type of question. Many clues were 
given, yet they seemed to be ignored. 

Some candidates confused the use of anhydrous copper sulphate as an ingredient in Fehling’s solution, 
rather than a test for water (which it also stated!). Many made no attempt at performing calculations. This 
was primarily a problem-solving exercise on empirical and molecular formulae and structure. 
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Question 3 (grades awarded: 2 As, 9 Bs, 9 Cs, 5 Ds) 
This extended-response question in the form of a scientific essay was best treated by considering each 
gas property one by one, using recognised definitions and then relating each to the Kinetic Theory 
explanations. Using examples as suggested would have supported this, and allowed for differences 
between various gases to be discussed. 

Question 4 (grades awarded: no As, no Bs, 13 Cs, 12 Ds) 
This question was challenging, and revealed grave deficiencies in candidates’ understanding of the 
equilibrium topic. Many candidates could not distinguish between initial and equilibrium concentrations 
as required in the equilibrium law expression. Even the understanding of concentration as moles per litre 
was not considered, with many candidates using just molar masses. Some candidates assumed that 1 
mol reacted, leaving 1 mol of hydrogen iodide, hydrogen, iodine, etc. 

Sample solutions 
The sample solutions on the following pages show possible ways of responding to the questions. They 
do not provide the only method of approaching a question. Other approaches and problem-solving 
strategies would be acceptable. These solutions have been provided as a reference to assist teachers 
and prospective candidates to prepare for the Senior External Examination in Chemistry. 
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Paper One Part A — Short response 
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Paper One Part B — Scientific processes 
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Paper Two 
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