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In 2005, 33 candidates sat the first paper of the Senior External Examination in Chemistry and 32 candidates 
sat the second paper. The first paper covered Knowledge and Scientific Processes and the second paper 
covered Complex Reasoning Processes. The second paper must be taken into consideration for levels of 
achievement of Sound achievement and above. Of the 33 candidates, 22 were female and 11 male. There 
has been another decline in the number of candidates (2003 – 74, 2004 – 48, 2005 – 33). 

The overall results for the 2005 examination were: 
 

VHA HA SA LA VLA 
2 9 9 6 7 

6.1% 27.3% 27.3% 18.2% 21.2% 
 

These results were better than those for 2004 and were on a par with the 2003 results. 

Paper One 
Section A (Knowledge, Recall and Simple Application) 
Multiple-choice questions A1 to A10: the correct response is shaded. 
 

 Number attempted A B C D % correct 
1 33 9 1 4 19 58 
2 33 2 14 14 3 43 
3 33 5 2 25 1 76 
4 33 7 13 8 5 21 
5 33 9 8 11 5 24 
6 33 31 1 0 1 94 
7 32 2 7 19 4 58 
8 33 4 0 3 26 79 
9 33 2 4 8 19 58 
10 33 7 2 19 5 58 

This reveals that the questions poorly done were: 

• Question 2 
• Question 4 
• Question 5. 
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Short answer questions Q11 to Q18 (60 marks) 
This was the main part of the examination where the candidate must demonstrate knowledge and 
understanding of the eight topics of the syllabus. There seems to be some improvement in the standard of 
answers in this section, which gave rise to improved 2005 results. 

In Question 11, several candidates had difficulty expressing themselves, e.g. in Question 11(a) “an element 
consists of one atom” instead of “an element consists of one type of atom” and in Question 11(b) an ion is 
“the charge on an atom”. Few, if any, mentioned “chemically combined” for a compound, and several used the 
word “mixture”. In Question 11(e), in many cases the only difference stated was that ionic bonds occur 
between metals and non-metals, and covalent bonds occur between non-metals. Several gave CO2 as an 
example of a polar molecule. 

In Question 12, since the empirical formula was not asked for, several candidates worked out the masses of 
the elements from the percentage composition and approximate molar mass and then calculated the 
molecular formula and exact molar mass. 

Question 13(b) was probably the question answered worst. Many candidates used MnO4
- instead of MnO2 as 

the symbol for manganese oxide and several used Ti as the symbol for tin. E° values were not given. 

Question 14, dealing with organic formulae according to classes, was usually either well done or very poorly 
done. 

For Question 15, the periodic table was fairly well known, although some candidates thought Period 3 was 
row 4 of the table. The part handled worst was (e), referring to the simplest oxide of silicon. 

In Question 16, not one candidate mentioned displacement of air in collecting the gas. Some described a tube 
going to a container, but others suggested placing an inverted test tube over the reaction vessel. 

In Question 17(a) most candidates mentioned factors affecting the rate of a reaction and activation energy, 
rather than comparing different reactions. Most knew what an endothermic reaction is, but the calculation was 
not well done. 

Parts (a), (c), and (f) of Question 18 were not well done. A number of candidates answered part (e) by stating 
a pH value less than 14 meant that some hydrogen ions were present in the solution. As mentioned in 
previous reports, to do well overall the candidate must do well in Section A of Paper One. 

Section B (Scientific Process) 
Question 1. Most candidates suggested using hot water, but none gave any procedural details such as 
stirring, filtering or drying. 

In Question 2, very few candidates referred to E° values though other explanations were possible. While most 
realised the first three parts involved the reactivity of the metals, few realised that parts (d) and (e) concerned 
the relative reactivity of chlorine and bromine. Several showed one or both forming BrCl. 

Though some candidates handled Question 3 well, the reactions which could be used to distinguish the 
organic compounds were not well known. Since chemical tests were not essential, some candidates 
described the molecular shape to distinguish hexanol and cyclohexane, and others assumed that benzoic 
acid is a liquid and that ethyl benzoate is soluble in water. 

In Question 4, the graph was generally well done, and the time of reaction was correctly read by most 
candidates. However, some added the mass gains for successive time intervals in parts (c) and (d). 

The first parts of Question 5 were fairly well done but the effect of adding water was not known. Many saw 
water as a source of hydrogen for the reaction. 
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Paper Two 
Complex Reasoning Processes 
This paper contained five questions, designed to assess the candidate’s ability to use complex reasoning 
processes, and broadly covering: 

• problem solving in challenging and unfamiliar situations 
• making logical decisions and detailed explanations 
• using either creative and/or critical thinking. 

It was expected that candidates would attempt only four of the five questions and would spend half an hour 
trying to solve the question and enumerating relevant factual information which would help solve or explain 
the situation. Too many attempted all five and failed to delete one. Some initial analysis of the question and its 
key words, and planning of answers, would assist in developing better responses. More candidates cited 
references, but too many grasped at straws and wrote about irrelevant issues. 

Question 1, on gas diffusion, was not a Knowledge question, but sought for candidates to use the given 
information on Graham’s Law and relate it to knowledge of gas density, molar masses and so on. Because of 
poor algebra and mathematical techniques many candidates failed to solve the problem. There was no need 
to work out the density of each gas; many tried this way with all sorts of errors relating to conditions and molar 
volumes, and even gave an incorrect formula of oxygen. Some general comments relate to this question: 

(a) Do not round calculations continuously, only once at the end. 

(b) Check transcriptions of values from calculators to paper. 

(c) Be critical of the answer obtained – is it reasonable or even possible? (0.01g for a molar mass is clearly 
impossible). 

(d) If a text book is quoted, give the reference; many quoted the density of oxygen, but did not state the 
conditions or the reference. 

(e) Many did not understand inverse proportion and the significance of the square root. 

(f) Units for rate were not needed but raised interesting speculations. 

(g) Some candidates attempted to use the gas equation PV=nRT without success. 

(h) It was good to see from one candidate R1d1 = R2d2. 

The correct answer was 288 gmol-1. This is hardly chlorine and bromine as guesses at identifying the gas. 

A sample solution is given in the worked solutions. 

Question 2 related to whether there was sufficient heat released from a piece of sodium reacting with 
ice/water mixture to melt the ice. The question is clearly related to Hess’s Law. A good candidate would first 
attempt to write the possible reactions occurring and then calculate the heats involved. As expected, too 
many guessed that there was enough heat to melt the ice, and then had trouble finding the final temperature. 

A candidate sample answer which was awarded A contained a correct solution with good reasoning and a 
well explained response (see Sample answer for question 2 on pages 18 and 19). 

Question 3 required the candidate to gather data or predict data on two oxides, fluorine oxide F2O and sodium 
oxide Na2O. It was not expected that candidates would know this information but that they would seek 
reference material and analyse the types of bonding/structure and hence, possible properties. Many could 
give physical properties and bonding, but were at a loss to predict/find any chemical properties. There were 
far too many who talked about fluorine and sodium instead of their oxides. For the record, neither are very 
stable. Of course, Na2O reacts vigorously with water to produce NaOH. F2O with water produces HF and O2. 
Many candidates said F2O was insoluble in water because of the covalent bond. Others said F2O was polar, 
therefore water-soluble. Virtually no one suggested (critically) that it might react. 

Please note that there is little merit in listing dot points or facts without any explanation or justification. 
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A candidate sample answer which made good use of available reference material is given (see Sample 
answer for question 3 on pages 20 and 21). 

 
Question 4 called for evidence for the existence of ions in solution, not merely the formation of ions or just 
theory considerations. The question does not concern ions in solids and their consequent lattice structures 
and high melting properties. Issues which could have been considered included: 

1. dissociation into ions (really theory but it defines the issue) 

2. electrolytes and conductivity 

3. the working of electrochemical and electrolytic cells 

4. acid/base phenomena with ample evidence (by diagrams, experiments, theories explained) 

5. speed of reactions — ionic ones are really fast 

6. may be (but unlikely) abnormal BP/FP results compared to molecular substances in solution (open book 
may reveal this) 

7. could use types of reaction such as neutralisation or precipitation 

8. even analysis of metal ions, either cations or anions. 

A good candidate answer is given (see Sample answer for question 4 on pages 22 and 23). 

Question 5 sought to explain the phenomena occurring during a space shuttle blast-off. Parts (a) and (b) 
concerned the common misconception that all the white smoke during take off is steam from burning 
hydrogen and oxygen (or air). Reponses should have been directed by the guided questions asked. Only brief 
but succinct answers were required. 

Question 5(c) required careful thought with creative and critical thinking coming into play. There must be a 
reaction between aluminium and ammonium perchlorate NH4ClO4, the powerful oxidizer. Otherwise why are 
they there? 

Suggestions would be:  

(1) Al + O2 → Al2O3 a fine white powder, or  

(2) Al + Cl2 (from NH4ClO4) → AlCl3, again a white (and volatile) powder, or  

(3) Some reaction between Al + NH4ClO4 but doing more than just making Al (ClO4)3 — yes, the correct 
formula given by a couple of candidates. Too many suggested NH4

+ reacting with O2 to give all sorts of 
products, N2, NH3, H2, etc. but no mention of the role of Al. 

This question inclined to open-endedness was there to make candidates think and apply their chemistry. It 
worked really well from mere nonsense to some very thoughtful responses – a typical good candidate 
response is given, but possible products were not suggested (see Sample answer for question 5 on  
pages 24 and 25). 
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Sample solutions 
These sample solutions show possible ways of answering 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 teaching institutions in their preparation of candidates 
for the External Examination in Senior Chemistry. 

Paper One 
Part A: Knowledge and Simple Application 
Multiple-choice keys 
 

Question 1 D Question 6 A 

Question 2 B Question 7 C 

Question 3 C Question 8 D 

Question 4 A Question 9 D 

Question 5 B 

 

Question 10 C 
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Sample answer for question 2 
“A” 
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Sample answer for question 3 
“A–” 
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Sample answer for question 4 
“A” 
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Sample answer for question 5 
“B–” 
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