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FOREWORD

This Candidates’ Item Response Analysis (CIRA) report has been prepared to
provide feedback to teachers, candidates, parents, policymakers, and the public
in general about the performance of candidates who sat for Chemistry
examination in the Certificate of Secondary Education Examination (CSEE)
2025.

The Certificate of Secondary Education Examination is a four-year summative
evaluation that shows the effectiveness of the education system in general and
the education delivery system in Tanzania. Essentially, candidates’ responses
to the examination questions indicate what the education system was able or
unable to offer to candidates during their four years of secondary education.

The analysis presented in this report provides understandings of candidates’
performance in Chemistry examination. The analysis indicates that the
candidates who scored high marks had adequate knowledge of the tested
concepts in Chemistry and managed to apply both conceptual and
mathematical skills in responding to the questions. However, those who scored
low marks lacked sufficient knowledge of the subject matter in question and
failed to identify the demands of most of the questions. In addition, the
candidates who scored low marks had insufficient mathematical manipulation
skills and inadequate English language proficiency.

The feedback provided in this report will enable education stakeholders in
Tanzania to identify and implement the recommended measures to improve
candidates’ performance in future examinations administered by the Council.

The National Examinations Council of Tanzania appreciates the valuable
contributions of all individuals who participated in preparing this report in

various capacities.

Prof. Said Ally Mohamed
EXECUTIVE SECRETARY



1.0

INTRODUCTION

This report analyses the performance of the candidates who sat for the
Certificate of Secondary Education Examination (CSEE) 2025 in the
Chemistry subject. The examination was set according to the 2022 CSEE
format, developed from the 2007 Chemistry syllabus for ordinary-level
secondary education.

The examination consisted of a theory paper (032/1 Chemistry 1) and
practical paper (032/2 Chemistry 2). The theory paper comprised sections
A, B, and C. Section A consisted of two objective questions in which
question 1 consisted of ten multiple-choice items and question 2 consisted
of six matching items. Each item in section A carried 01 mark. Section B
consisted of six short answer questions carrying 09 marks each. Section C
comprised three structured essay questions carrying 15 marks each. The
candidates were required to answer all questions in sections Aand B and
only two questions from section C; making a total of 10 questions.

The practical examination was presented into three alternative papers:
032/2A Chemistry 2A, 032/2B Chemistry 2B and 032/2C Chemistry 2C.
Each alternative paper consisted of two compulsory questions, weighing
25 marks each. The combined scores of each candidate in Chemistry were
obtained by dividing the sum of paper 1 and paper 2 by 1.5.

A total of 178,047 candidates sat for the Chemistry examination in CSEE
2025. The overall performance was good, as 96.88 per cent passed the
examination. By comparison, the candidates’ performance in 2025 has
increased by 0.52% relative to 2024, which was 96.36 per cent. Further
analysis of candidates’ performance is shown in Table 1.

Table 1: Performance of Candidates in each Grade in CSEE 2025

Grade A B C D F

Number ° 10583 | 26579 | 94,904 | 39990 | 5547

candidates

Table 1 shows that most of the candidates (94,904) who passed the
examination in 2025, attained grade C. A few of them (5,547) attained an
F grade.



2.0

2.1

This analysis report comprises four sections. The first section provides the
introduction, which covers the background information, rubric, and
summary of the candidates’ general performance. The second section
analyses the candidates’ performance in each question in which extracts of
candidates’ responses have been appended for clarity. The third section
covers the analysis of candidates’ performance in different topics, while
the fourth section offers conclusion and recommendations.

ANALYSIS OF THE CANDIDATES’ PERFORMANCE IN EACH
QUESTION
The analysis of the candidates’ performance in each question has been
categorised into percentages of full marks in the intervals of 0 - 29, 30
— 64, and 65 — 100, which are classified as weak, average, and good
respectively.

032/1 CHEMISTRY 1

This theory paper had a total of 11 questions in which candidates were
ought to attempt.

2.1.1 Question 1: Multiple Choice Items

The question consisted of 09 (10) multiple-choice items constructed from
ten (10) topics: Matter; Formula, Bonding and Nomenclature; Hydrogen;
Oxygen; Fuels and Energy; Water; Mole Concept and Related
Calculations; Non-metals and Their compounds and Air, Combustion,
Rusting and Fire Fighting.

In each item, the candidates were required to choose the correct response
from the given alternatives, A to E, and write its letter beside the item
number in the answer booklet provided.

A total of 178,039 candidates attempted the question. The analysis of the
candidates’ performance indicates that 13.18 per cent scored from 0 to 2
marks, 66.38 per cent scored from 3 to 6 marks and 20.44 per cent scored
from 7 to 10 marks. Generally, the performance in this question was good
since 86.82 per cent of the candidates scored 3 marks or above. The
candidates’ performance in this question is summarised in Figure 1.
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Figure 1: Candidates’ Performance in Question 1

The majority (66.38%) of the candidates scored average (3 to 6 marks),
while the minority (13.18%) scored low (0 to 2 marks).

Candidates who scored high marks (20.44%) in this question were well
knowledgeable about the tested concepts across the topics covered.
Conversely, the candidates who scored low marks (13.18%) failed to
attempt most items correctly. This portrays that they had inadequate
knowledge of the basic concepts, theories, terminologies, experiments,
and principles in Chemistry based on the topics from which the items
were composed.

In item (i), the question tested candidates’ understanding of the existence
of water in the three states of matter. The item was as follows:

Which relationship supports the existence of water in three states of
matter?

A lce — Gas— Solid; Solid — Gas — Ice
Liquid — lce — Gas; Gas — lce — Liquid
Gas — lce — Liquid; Liquid — lce — Gas

Ice — Gas — Liquid; Liquid — Gas — Ice

m O O

Ice — Liquid — Gas: Gas — Liquid — Ice



The correct response was E. Candidates who chose the correct response
understood the general concept of the change of matter from one state to
the other. The candidates who opted for the other alternatives were not
aware that ice is water in solid state and also confused the sequence of
the transition or change of states of water.

In item (ii), the question tested candidates’ ability to calculate both the
empirical and the molecular formula of an organic compound. The item
was as follows:

Which one is the molecular formula of a hydrocarbon having 20%
hydrogen and vapour density of 15?

A CHs
B HsC
C HeC2
D CoHs
E CsHs

The correct response was D, C:He. Candidates who chose the correct
response had good mastery of the mathematical skill in calculating
empirical formula, and use of vapour density to obtain the molecular
mass of the compound. Furthermore, they related empirical formula
with molar mass hence obtained correct molecular formula. The
candidates, who chose incorrect alternatives, had inadequate knowledge
on the relationship between empirical formula, Vapour density and
molecular mass of the compound. (molecular mass = 2 xVapour density),
then (Mass of empirical formula)» = Molecular mass. They also lacked
skills of writing molecular formula of organic compounds.

In item (iii), the candidates were tested on their competence in
identifying the role of zinc in reduction and oxidation process given. The
guestion was as follows:
A chemist prepared hydrogen gas by mixing zinc granules with dilute
hydrochloric acid. Which one of the following is correct about zinc
reaction?
A Itis oxidized
B Itis an oxidizing agent
C  Iltundergoes both oxidation and reduction
D Itisreduced
E It undergoes decomposition



The correct response was A, It is oxidized. Candidates who chose the
correct response had adequate knowledge on oxidation states of elements.
Candidates who opted for the distractors lacked knowledge on the
oxidation-reduction processes based on increase or decrease in the
oxidation number of the elements.

In item (iv) candidates were tested on their knowledge of testing the
presence of water by using anhydrous copper (Il) sulphate. The question
was as follows:

A student exposed anhydrous copper(Il) sulphate crystals in a watch
glass over a whole night. In the next morning, the colour of
copper(l1) sulphate had changed from L to M. Which pair represents
the colours of L and M?

A L-green and M-blue

B L-blue and M-green

C L-white and M-blue

D L-blue and M-white

E L-white and M-green

The correct response was C, L-white and M-blue. The candidates who
chose this response had adequate knowledge on the chemical test of
water. These candidates knew that, white colour of anhydrous copper (1)
sulphate change to blue due to absorption of atmospheric moisture. The
candidate who opted for the other alternatives had no idea of the colours
of both anhydrous and hydrated copper (I1) sulphate. They also did not
know that the anhydrous salt is hygroscopic salt, absorbs water from the
atmosphere and change its colour.

Item (v) focused on testing candidates’ knowledge on best method for
extinguishing fire. The question was as follows:

Suppose a truck carrying flammable gas gets an accident and
unfortunately fire breaks out. How will you extinguish the fire?
A By using water and foam extinguisher.

B By using dry powder and carbon dioxide extinguisher.

C By using dry powder extinguisher and water.

D By using wet chemical extinguisher and foam extinguisher.
E By using water and carbon dioxide extinguisher.

The correct answer was B, by using dry powder and carbon dioxide
extinguisher. The candidates who chose the correct answer had adequate
knowledge on the different classes of fire and the respective methods of
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how they can be extinguished. Those who opted for the other distractors
had insufficient knowledge on the solubility of flammable gas in water.
Moreover, they were not aware that flammable gases are less dense than
water thus, using water will spread the flame.

In item (vi) candidates were tested on the ability to identify a good fuel
for domestic and industrial use. The question was as follows:
Why is methane used as a source of fuel at homes and industries?

A Itburnsin air to give out energy

B Itburns in air to give out water vapour
C  Itburnsin air to absorb energy

D Itburnsin air to absorb water vapour

E It burns in air to give out carbon dioxide

The correct response was A, it burns in air to give out energy. The
candidates who chose the correct answer were knowledgeable about the
properties of a good fuel. The candidates who opted for the other
distractors B and E did not realize that fuel burns or undergoes
combustion reaction to produce useful energy which is suitable for
domestic uses. Basically, the candidates lacked adequate knowledge on
the characteristics of a good fuel.

Item (vii) tested the candidates’ knowledge on collection of pure oxygen
gas during its preparation in the laboratory. The question was as follows:

Why is it essential to allow the first supply of oxygen gas to escape
during laboratory preparation of oxygen?

A The gas jar contains impurities

B  The gas jar contains hydrogen peroxide

C  The gas jar contains some air in it

D Thegasjar is wet

E  The gas jar does not have a lid

The correct response was C; the gas jar contains some air in it. The
candidates who opted for this response had the knowledge that initially
the gas jar contained mixture of gases, thus to obtain pure oxygen gas
these gases should be removed first. On the contrary, those who chose the
other distractors had no knowledge of the fact that the first oxygen
prepared mixes up with other gases which were initially in the gas jar
hence should be allowed to escape, so as to remain with pure oxygen in
the gas jar.



In item (viii), the candidates were tested on application of mole ratios in
calculating the reacting moles of reactants during chemical reaction. The
question was as follows:

A mass of zinc metal weighing 90 g was reacted with hydrochloric
acid. The reaction stopped after 7 minutes; 17.5 g of zinc remained
unreacted. How many moles of hydrochloric acid reacted with zinc?

A 1.13 moles
B 2.23moles
C 3.33moles
D 4.43 moles
E 5.53 moles

The correct response was B, 2.23 moles. The candidates who chose the
correct response wrote a correct chemical equation for the reaction
between HCI acid and zinc and then related well the moles of the
reactants to obtain correct number of moles of HCI that reacted. Those
who opted for other distractors failed to write correct chemical equation,
(Zn(s) + 2HCl(aq) — ZnCl>(aq) + H2(g)), giving correct mole ratios of
the reactants and also failed to use correct formula, (moles
mass

=————) in calculating the number of moles of reacting species,
molar mass

showing insufficient knowledge of the mole concept and related
calculations.

In item (ix), the candidates were tested in their knowledge about the
alternative sources of energy. The question was as follows:

Why is wind said to be the promising source of energy for the future?
A It does not produce harmful gases.

B It can easily be stored.

C  Itis harnessed without chemical reaction.
D Itisarenewable source of energy.

E  Itisthe cheapest source

The correct response was D, it is a renewable source of energy. The
candidates who chose this response understood the requirement of the
question which was based on energy for future use, with wind being
renewable. The candidates who chose the other alternatives, did not base
their argument on the future availability of the source of energy showing
inadequate knowledge on the alternative source of energy for future use.



In item (X), the candidates were tested on their knowledge in laboratory
preparation of ammonia gas. The question was as follows:

Why is calcium oxide useful during preparation of ammonia?
A It removes water from the reaction.

B It prevents the removal of water in the reaction.
C It removes nitrogen gas from the reaction.

D It prevents the loss of nitrogen from the reaction.
E Itincreases the production of ammonia.

The correct response was A, it removes water from the reaction. The
candidates who chose the correct response had sufficient knowledge of
the preparation of ammonia gas in which calcium oxide is used as drying
agent. Also, they were aware that calcium oxide is basic in nature hence,
cannot react with ammonia gas. The candidates who opted for other
distractors lacked understanding that ammonia gas dissolve in water to
form ammonia solution; hence water should be removed during the
preparation of the gas.

2.1.2 Question 2: Matching Items

The question was constructed from the topic of lonic theory and
Electrolysis. The candidates were asked to match the parts of the
electrolytic cell in List A with the respective terms in List B by writing
the letter of the correct response beside the item number in the answer
booklet provided.

List A List B
Anode

Electrolysis
Cathode

Current

Ammeter

Electrons
Electrolyte
Cell

o Qo " m g o0 W




The question was attempted by 178,036 candidates. Those who scored
from 0 to 1 mark were 17.20 per cent while 36.76 per cent scored from 2
to 3 marks. Candidates who scored from 4 to 6 marks were 46.04 per
cent. Generally, the candidates’ performance in this question was good
as 82.80 per cent scored 2 marks or above. The summary of candidates’
performance in this question is shown in Figure 2.
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Figure 2: Candidates’ Performance in Question 2

The candidates who scored high marks (46.04%) correctly matched most
of the given parts of electrolytic cell. This indicates that they had
sufficient knowledge on the mechanism of electrolysis and parts of
electrolytic cell.

However, the candidates who scored low marks (17.20%) failed to
identify correctly the parts of the electrolytic cell indicating lack of
enough knowledge on set up of electrolytic cell including electrolyte and
its component parts. For example, some of these candidates interchanged
anode and cathode, which was represented by the flow of electrons.
Others confused terms such as electrolyte with electrolysis and electrons
flow with current flow.

2.1.3 Question 3: Water

In this question, the candidates were required to briefly explain six
economic activities that depend on water.
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A total of 178,040 candidates attempted this question in which 2.40 per
cent scored from 0 to 2 marks. Candidates who scored from 2.5 to 5.5
marks were 10.22 per cent while those who scored from 6 to 9 marks
were 87.38 per cent. Thus, the general performance was good because
97.60 per cent of the candidates scored 2.5 marks or above. Figure 3
gives a summary of the candidates’ performance in question 3.

100 -
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30 -

20 - 10.22
10 - 2.40

0 S |
0.0-2.0 25-55 6.0-9.0
Scores

87.38

Percentage of Candidates

Figure 3: Candidates’ Performance in Question 3

The candidates who scored high marks (87.38%) had wide knowledge of
economic activities which depends on water in various fields such as
agriculture, construction, transport, mining and energy production.
Extract 3.1 shows a sample of correct responses from one of the
candidates.
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Extract 3.1: A sample of correct responses to question 3

In extract 3.1, the candidate has clearly explained the economic activities
which directly depend on water.
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Conversely, some candidates who scored low marks (2.40%) gave
incorrect explanations regarding the areas in which water is used for
economic gain. Many candidates who attempted this question simply
explained mere domestic uses of water. For example, one “candidate
wrote that water is used for washing clothes and cooking at home.
Another candidate wrote that water is used for drinking. Additionally,
another candidate wrote that water used for washing hand. These are not
economic in nature, hence incorrect responses. Extract 3.2 shows a
sample of incorrect responses from one of the candidates.
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Extract 3.2: Sample of incorrect responses to question 3

In Extract 3.2, the candidate wrote names of water bodies and their
examples instead of giving economic activities which depend on water.

12



2.1.4 Question 4: Periodic classification

The question had two parts and was as follows:
@ @ Justify the fact that hydrogen has got both properties of
group | and group VII elements. Give two points.
(i)  Why hydrogen is placed in group | rather than group VII
in the Periodic Table?

(b) Given that element G has electronic arrangement of 2:8:8:7 and
another element H has atomic number 17, place element G in its
suitable period and compare the reactions of sodium metal with
element G and H.

The question was attempted by 178,024 candidates. Candidates who
scored from O to 2 marks were 65.21 per cent, from 2.5 to 5.5 marks
were 33.03 per cent and only 1.76 per cent scored from 6 to 9 marks.
Generally, the performance of the candidates in this question was average
as 34.79 per cent scored 3 marks or above. Summary of the candidates’
performance in this question is shown in Figure 4.

100 -
90 -
80 -
70 - 65.21
60 -
50
40 - 33.03
30 -
20 -
10 - 1.76

0 - . . |

0.0-2.0 25-55 6.0-9.0

Scores

Percentage of Candidates

Figure 4: Candidates’ Performance in Question 4

The candidates who scored high marks gave correct justification of the
resemblance of hydrogen with group | and group VII elements in terms
of its properties as required in (a) part (i). In part (ii) of the question, the
candidates explained the use of modern periodic law to explain why
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hydrogen is placed in group | and not VII. This shows a good
understanding of relationship between electronic configuration and
position of elements in periodic Table. In part (b) of the question,
candidates who scored high marks related the electronic configuration to
the period of the element and also, managed to relate the periodic trends
such atomic radius and electronegativity to explain the reaction between
sodium metal and the given elements G and H. This shows good
understanding of the general concept of periodic trends of the physical
properties. Extract 4.1 shows a sample of correct responses from one of
the candidates.
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Extract 4.1: A sample of correct responses to question 4

In extract 4.1, part (a), the candidate has clearly justified the features that
hydrogen shares with group | and group VII elements and the reason for
placement of hydrogen in its suitable group. In part (b), the candidate
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correctly related the electronic configuration to the period of the element
and used the physical periodic trend of atomic parameters to explain
reactivity of sodium and the two elements (H and G)

On the other hand, the candidates who scored low marks (65.25%) in (a)
part (i) and (ii), were not knowledgeable on concept of periodicity and
electronic configuration. Hence, they gave similarities of hydrogen with
both Groups | and VII elements. For instance, one candidate wrote that
hydrogen is similar to group | elements because it is alkali metal.
Another candidate wrote that hydrogen is similar to group VII elements
because it is a halogen. Other candidates used incorrect physical
properties of hydrogen gas as criteria to place hydrogen in group I. For
example, one candidate wrote hydrogen is less dense than air thus
resembles group | elements. In part (b) of the question, the candidates
failed to relate electronic configuration to the correct period of the
element. Some of the candidates wrote element G should be placed in
period 7 as per the number of electrons in the outer most shell. Others
used the atomic number to deduce the period. Citing an example, one
candidate wrote element G is found in period 25 which was obtained by
summing up the total number of electrons in each shell. Likewise,
another candidate asserted that element G is found in period 17.
Generally, this displays insufficient knowledge on the modern periodic
law and application of electronic configuration to locate the position of
elements in the periodic table. Extract 4.2 shows a sample of incorrect
responses from one of the candidates.
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Extract 4.2: A sample of incorrect responses to question 4
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In Extract 4.2, the candidate gave incorrect responses in all parts of the
question. The candidate failed to use the concept of electronic
configuration in placing elements in their correct positions in the periodic
table, according to the modern periodic law; the properties of elements
are a periodic function of their atomic numbers. This led to incorrect
comparison of the reaction of sodium and element H and G as per the
requirement of the question.

2.1.5 Question 5: The Scientific Procedure

The question had two parts (a) and (b) as follows:

(@) A laboratory technician investigated the solubility of sodium
chloride by dissolving different amounts of sodium chloride in a
fixed volume of water while altering the temperature of the water.
Categorize each variable in this experiment.

(b) Identify six steps to follow when conducting a scientific
investigation.

This question was attempted by a total of 178,039 candidates. Statistics
show that 6.86 per cent of the candidates scored from 0 to 2 marks, 21.92
per cent scored from 2.5 to 5.5 marks, and 71.22 per cent scored from 6
to 9 marks respectively. Generally, the performance of the candidates in
this question was good, as 93.14 per cent scored 2.5 marks or above.
Summary of the candidate’s performance in this question is shown in
Figure 5.
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Figure 5: Candidates’ Performance in Question 5

Candidates who scored high marks (71.22%) gave correct relationship
between the types of variables and the corresponding experimental
variables, showing good mastery on the concept of application of
scientific procedures in carying out experiments required in part (a). In
part (b) of the question, these candidates gave correct explanation of the
chronological steps used in sciectific procedure. Extract 5.1 shows a
sample of correct responses from one of the candidates.
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Extract 5.1: A sample of correct responses to question 5

18



In extract 5.1, the candidate clearly categorized the variables with
respective examples and also gave correct chronological order of
scientific procedures for conducting experiment as per the requirement of
the question.

Conversely, the candidates who scored low marks (6.86%) had
inadequate knowledge of the types of variables and the related
experimental variables in part (a). In most cases, the candidates explained
factors affecting the solubility of salts. For example, one candidate wrote
that the type of variables is high pressure, while another wrote that the
experimental variables are NaCl is ionic and water is a solvent. Some
candidates confused the types of variables with experimental variables.

Types of variables Experimental variable
(i) Dependent variable | water
(i) Controlled variable | temperature

Moreover, another candidate wrote, “independent variable is water and
dependent is temperature”. In part (b) of the question, candidates who
scored low marks (6.86%) were unable to arrange the scientific
procedures chronologically. Some candidates interchanged hypothesis
formulation with identification of the problem. One candidate separated
experimentation from observation, while another wrote “laboratory
work” in step (iii) instead of experimentation and observation. Overall,
these candidates demonstrated inadequate knowledge of the steps of the
scientific procedures. Extract 5.2 shows a sample of incorrect responses
in question 5.
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Extract 5.2: A sample of incorrect responses to question 5

In Extract 5.2, part (a), the candidate gave definitions of variables instead
of categorizing the variables given. In part (b), the candidate
interchanged all the steps hence the chronological order of the scientific
procedure was not followed.

2.1.6 Question 6: Hydrogen

The question had two parts: (a) and (b) as follows:
(@) A certain chemist proposed the use of hydrogen gas as a fuel in
vehicles. Suggest three advantages and three disadvantages of
using the gas as a fuel.

(b) Why chemists prefer zinc granules and dilute hydrochloric acid
to pure zinc and concentrated hydrochloric acid in the laboratory
preparation of hydrogen gas?
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A total of 178,023 candidates attempted this question. The candidates’
performance indicates that 68.26 per cent scored from 0 to 2 marks, 28.05
per cent scored from 2.5 to 5.5 marks, and 3.69 per cent scored from 6 to
9 marks. Generally, the performance in this question was average
because 31.74 per cent of the candidates scored 2.5 marks or above. The
summary of the candidates’ performance in this question is as shown in
Figure 6.
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Figure 6: Candidates’ Performance in Question 6

The candidates who scored high marks (3.69%) gave correct advantages
and disadvantages of using hydrogen as fuel in vehicles. This signifies
that the candidates had adequate knowledge of the characteristics of a
good fuel as per the requirement of part (a) of the question. In part (b),
the candidates correctly explained the use of zinc granules with large
surface area in preparation of hydrogen when reacted with dilute HCI,
with more replaceable hydrogen ions than concentrated HCI. This shows
good mastery of the reactivity of hydrochloric acid in dilute form and
concentrated form as well as effect of surface area on rate of reaction.
Extract 6.1 shows a sample of correct responses to question 6.
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Extract 6.1: A sample of correct responses to question 6

In Extract 6.1, the candidate gave correct explanation of the properties of
zinc granules favouring its high reactivity with dilute HCI acid. The

candidate also explained the absence of ions in concentrated HCI, hence
low reactivity compared to dilute HCI.

23



On the contrary, candidates who scored low marks (68.26%) in this
question failed to provide the advantages and disadvantages of hydrogen
as a fuel in vehicles as required in part (a). This indicates a lack of
sufficient knowledge of the characteristics of a good fuel in relation to
the properties of hydrogen. Some candidates wrote properties of
hydrogen instead of characteristics of a good fuel. For example, one
candidate wrote hydrogen gas is slightly soluble in water, while another
candidate stated it is less dense than air. Likewise, some candidates gave
uses of hydrogen fuel in other fields instead of vehicles. For instance, one
candidate wrote “hydrogen fuel used for cooking at home”. Another one
stated that it is used in production of electricity in industry. In part (b),
these candidates lacked knowledge on the difference between granular
zinc and pure zinc as well as the nature of concentrated HCI and dilute
HCI. One of the candidates wrote that zinc granule is preferred to pure
zinc because granular zinc is easily available than pure zinc. Another
candidate wrote that concentrated HCI is highly reactive than dilute HCI
hence produces hydrogen gas faster. Extract 6.2 shows a sample of
incorrect responses to question 6.
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Extract 6.2: A sample of incorrect responses to question 6
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In Extract 6.2, the candidate wrote general properties of hydrogen instead
of those of a fuel. In part (b), the candidate wrote chemical reaction
equation instead of explaining the effect of surface area and dilution on
the reactivity of Zinc and HCI in the preparation of hydrogen.

2.1.7 Question 7: Heat Sources and Flames

The question had two parts as follows:

(@) Identify six steps to follow in lighting the Bunsen burner
S0 as to produce a non-luminous flame.
(b) Give four uses of non-luminous flame and for each use

indicate the property of the flame that is concerned.

A total of 178,039 candidates attempted this question. The analysis
shows that 39.22 per cent scored from 0 to 2 marks, 37.47 per cent
scored from 2.5 to 5.5 marks, and 23.31 per cent scored from 6 to 9
marks. The general performance of the candidates in this question
was good because 60.78 per cent of the candidates scored 2.5 marks
or above. The candidates’ performance in this question is shown in
Figure 7.

Scores
m(0.0-2.0

25-55
m6.0-90

Figure 7: Candidates’ Performance in Question 7

The candidates who scored high marks (23.31%) correctly identified, all
the six steps in chronological order which are necessary to be followed
when lighting a Bunsen burner in order to produce a non-luminous flame.
This indicates a good level of competence in using a Bunsen burner,
particularly in the correct adjustment of the collar to obtain a non-
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luminous flame. In part (b), these candidates correctly gave the uses of
non-luminous flame in relation to the property of the flame. This showed
good understanding of the characteristics of non- luminous flame. Extract
7.1 shows a sample of correct responses in question 7.
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Extract 7.1: A sample of correct responses to question 7
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In Extract 7.1, the candidate gave correct chronological order of the steps
followed when lighting a Bunsen burner in part (a) as well as the correct
uses of non- luminous flame in relation to the properties of the flame as
per the requirement of part (b) of the question.

However, candidates who scored low marks (39.22%) failed to identify
the correct steps followed in lighting Bunsen burner in part (a). Some
candidates gave the steps but not in chronological order. This showed
insufficient knowledge of the working operations of the Bunsen burner.
One candidate gave differences between luminous and non-luminous
flames, showing a lack of understanding of the requirements of the
question. Another candidate wrote the first step as lighting a match stick.
In part (b), some candidates gave uses of luminous flame instead of non-
luminous flame. One candidate gave one use as lighting the room
because it is large in size. Another candidate wrote that non luminous
flame is useful because it is noisy. Extract 7.2 shows a sample of
incorrect responses in question 7.
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Extract 7.2: A sample of incorrect responses to question 7

In Extract 7.2, the candidate responded to part (a) by presenting the
required steps in non-chronological order. In part (b), the candidate wrote
the properties of non-luminous flame instead of its uses.

2.1.8 Question 8: Hardness of Water
The question had three parts, (a), (b) and (c) as follows:

(@) A Form Four student needed hard water for an experiment.
Unfortunately, only soft water was available in the laboratory.
What are the four alternative chemicals can be added to the
available water so as to perform the experiment?

(b) Explain each of the following cases with support of ionic
equation:
(i) Temporary hardness of water can be removed by boiling.
(i) Permanent hardness of water can be removed by addition

of washing soda.
(c) Explain three advantages of hardness of water in daily life.

The question was attempted by a total of 178,037 candidates. Statistics
show that 42.03 per cent of the candidates scored from O to 2 marks,
48.56 per cent scored from 2.5 to 5.5 while 9.41 per cent scored from 6 to
9 marks. Generally, the performance was average as 57.97 per cent of the
candidates scored 2.5 marks or above. The performance of the
candidates in this question is summarised in Figure 8.
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Figure 8: Candidates’ Performance to Question 8

The candidates who scored high marks (9.41%) correctly wrote the
appropriate chemicals which cause hardness of water. This shows good
knowledge of the ions which cause hardness of water as required in part
(@). In part (b), the candidates wrote correct ionic equations showing
methods used in removal of both temporary and permanent hardness of
water. These candidates showed good understanding of the concept of
removal of hardness of water using different chemicals and by boiling. In
part (c) of the question, the candidates gave adequate advantages of
hardness of water in daily life. Extract 8.1 shows a sample of correct
responses to question 8.
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Extract 8.1: A sample of correct responses to question 8

In extract 8.1, the candidate provided correct responses for all parts of the
question, including identifying the salts/ions that can cause hardness in
water and writing the equations for the removal of the hardness.
Additionally, the practical uses of hard water were well-articulated.

On the other hand, the candidates who scored low marks on this question
(42.03%) provided incorrect responses in most parts of the question. In
part (a), the candidates had inadequate knowledge on the ions responsible
for causing hardness of water. Most candidates wrote incorrect chemicals
which cause hardness of water. For instance, one candidate wrote NaCl,
while another candidate wrote CaCQOs instead of Ca(HCO3)2. In part (b),
these candidates failed to write correct ionic equations for the removal of
both temporary and permanent hardness. For example, one candidate

wrote CaCO,—28 _,Ca+CO,, while another candidate wrote
CaSO, + Na,CO, — CaCO, + NaSO, . These responses demonstrated a

lack of knowledge regarding the ionic equations for the removal of
hardness in water. In part (c) of the question the candidates failed to

explain the advantages of hardness of water. Most of the candidates
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wrote general uses of water instead of hardness of water. For example,
one candidate wrote hardness of water causes teeth to be brown. Another
candidate wrote that hardness of water is useful in car radiators. Extract
8.2 shows a sample of the incorrect responses to question 8.
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Extract 8.2: A sample of incorrect responses to question 8

In Extract 8.2 part (a), the candidate wrote incorrect salts methods of
removing hardness of water. In part (b) the candidate failed to write the
ionic equation while in part (c) they gave incorrect uses of hardness of
water.
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2.1.9 Question 9: Chemical Kinetics, Equilibrium and Energetics

The question had two parts (a) and (b) as follows
(@) Briefly explain Le Chateliers’ principle.

(b) A certain company wants to increase production of one of its
products, Z. Product Z is formed by reacting substance X and
Yas shown in the following equation:

X(@) +Y(@) = Z(9)

By applying Le Chateliers’ principle, explain four technical ways
through which the company can achieve the high yield of product
Z.

The question was attempted by 142,463 candidates. Statistics show that
38.02 per cent of the candidates scored from 0 to 4 marks, 27.61 per cent
scored from 4.5 to 9.5 marks, and 34.37 per cent scored from 10 to 15.
Hence, the overall performance of the candidates was average because
only 61.98 per cent of them scored 4.5 marks or above. The summary of
the candidates’ performance is presented in Figure 9.
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Figure 9: Candidates’ Performance in Question 9

The analysis of the candidates’ responses shows that candidates who
scored high marks (34.37%) demonstrated adequate knowledge on the
concept of Le Chatelier’s principle by giving adequate explanation of
principle as well as correct statement of the principle in part (a).
Moreover, in part (b) of the question, they clearly explained the ways
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through which the rate of production of Z would be increased, showing
good understanding on concept of factor affecting position of chemical

equilibrium.

Extract 9.1 shows a sample of correct responses to question

9 from one of the candidates.
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In extract 9.
question by explaining Le Chatelier’s principle in relation to the high
production
equilibrium

Extract 9.1: A sample of correct responses to question 9
1, the candidate provided correct responses for all parts of the

of the product. All the factors affecting the position of
are also explained.

On the other hand, candidates who scored low marks (38.02%) failed to
explain Le Chatelier’s principle. Instead, they merely stated the principle
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without providing explanation. This indicates misinterpretation of the
question, particularly the requirement in part (a). In part (b) the
candidates failed to explain the techniques /ways to maximize the
production of Z such as increasing pressure, temperature and
concentration of reactants, demonstrating inadequate knowledge of the
factors affecting chemical equilibrium in relation to industrial production
of the given product. Some candidates mistakenly explained or discussed
factors affecting the rate of reaction rather than equilibrium. For example,
one candidate wrote that increasing surface area increases the production
of Z, while another stated that nature of solvent increase production of Z.
Other candidates explained factors affecting equilibrium but not in
relation to high production of product Z. For example, one candidate
wrote that increase in concentration of Z increases rate of reaction.
Another candidate wrote decrease in pressure, which will favour
decomposition of the product Z instead of producing it. Extract 9.2 shows
a sample of incorrect responses in question 9.
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Extract 9.2: A sample of incorrect responses to question 9

In Extract 9.2, the candidate gave incorrect responses in all parts of the
question. In part (a), he/she failed to explain Le Chatelier’s principle.
Also, in part (b), the candidate failed to identify and explain the factors
which would increase rate of production of the product Z.

2.1.10 Question 10: Organic Chemistry

In this question, the candidates were required to describe the chemical
properties of ethanol with respect to each of the following treatments:
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(@) Combustion in air.

(b) Reaction with sodium metal.

(c) Reaction with concentrated sulphuric acid at 170 °C.
(d) Oxidation by acidified potassium dichromate (V1).
(e) Reaction with ethanoic acid.

A total of 70,002 candidates representing 39.32 per cent attempted this
question. Analysis of the candidates’ performance indicates that 72.92
per cent scored from 0 to 4 marks 12.99 per cent scored from 4.5 to 9.5
marks, and 14.09 per cent scored from 10 to 15. Overall performance was
weak as only 27.08 per cent of the candidates scored 4.5 marks or above.
This was the most difficulty item as 60.68 per cent avoided it, and it was
the least performed. Figure 10 summarizes the candidates’ performance
on question 10.
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70 -
60 -
50 -
40 -
30 -
20 - 12.99 14.09

0 - :

0.0-4.0 45-95 10.0-15.0
Scores

Percentage of Candidates

Figure 10: Candidates’ Performance in Question 10

Candidates who scored low marks (72.92%) gave responses which
demonstrated lack of understanding of the properties of alcohol. They
failed to give correct description of the reactions of ethanol and given
reagents under the respective conditions. Some of the candidates did not
realize the formula of ethanol. For example, one candidate wrote the
formula of ethanol as CH3OH, while another wrote ethanol as CHz-O-
CHes. In part (a), some candidates simply combined O atom to ethanol as
combustion reaction, CH3CH2OH + O, — CH3CH,OHO. In part (b),
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these candidates did not know that sodium metal displaces hydrogen
atom from ethanol, thus gave incorrect equation, CH;:CH2OH + Na —
CH3CHzNa + OH. Another candidate wrote the equation as CH3CH>OH
+ Na — CHzCH2NaOH. In part (c), the candidates were not
knowledgeable on the dehydration property of concentrated sulphuric
acid which converts ethanol to ethene at the given condition of
temperature. Some of the candidates suggested the reaction produces
ethane instead of ethene. For example, one candidate wrote.

CH,CH,OH —*®":5% , CH_CH, +H,0. The candidates also had no

knowledge of the oxidizing property of potassium dichromate. They
failed to obtain correct oxidation reaction to give an acid as part (d) of the
question demands. In part (e), the reaction is esterification. The
candidates failed to give correct description of the reaction, alcohol +
acid — ester + water. Some of the candidates wrote incorrect formula of
the ester produced during the reaction. For example, one candidate wrote
CH3CH2COOCHE3 instead of CH3COOCH.CHzs. Another candidate wrote
incorrect reaction equation as

CH,CH ,OH +CH,COOH —*"»CH,CH,COHCOOH . Extract 10.1

shows a sample of incorrect responses from one of the candidates in
question10.
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Extract 10.1: A sample of incorrect responses to question 10

In Extract 10.1, the candidate gave incorrect descriptions in all parts of
the question. The formulas of the organic compounds as well as the
equations of their reactions, are all incorrect.

On the other hand, candidates who scored high marks (14.09%)
demonstrated an adequate understanding of the chemical reactions of
ethanol by providing correct description of its reactions with the
respective chemicals given in parts (a) to (e). These candidates gave
correct explanations as well as balanced chemical equations. They were
knowledgeable about the necessary conditions for reactions of alcohol
and therefore identified the correct products in all the reactions. Extract
10.2 shows a sample of correct responses from one of the candidates in
question10.
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Extract 10.2: A sample of correct responses to question 10

In extract 10.2, the candidate gave correct descriptions of all the required
chemical reactions of ethanol based on all the conditions given.

2.1.11 Question 11: Non-metals and Their Compounds

The question consisted of parts (a) to (d) and were framed as follows:

A certain person who has no background in Chemistry is interested

to invest in extraction of sulphur. How can you guide the investor to

extract the sulphur based on the following points?

(a) The equipment needed for the extraction. Support your answer
with a well-drawn diagram.

(b) The process involved during extraction.

(c) Conversion of rhombic sulphur to monoclinic sulphur.

(d) Two commercial uses of sulphur.

A total of 143,582 candidates attempted this question. Analysis of the
candidates’ performance indicates that 55.56 per cent scored from 0 to 4
marks, 29.65 per cent scored from 4.5 to 9.5 marks, and 14.79 per cent
scored from 10 to 15 marks. Overall performance of candidates was
average, with 44.44 per cent scoring 4.5 marks or above. Figure 11
summarises the candidates’ performance in question 11.
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Figure 11: Candidates’ Performance in Question 11

Candidates who scored high marks (14.79%) gave correct explanation of
the equipment required for the extraction of sulphur as well as well
labelled diagram showing concentric pipes. This demonstrated a good
mastery of the extraction of sulphur using Frasch process as required in
parts (a) and (b) of the question. In part (c), the candidates showed good
understanding of the allotropic forms of sulphur and their interconversion
at transition temperature. They also stated the correct use of sulphur as
per the requirement in part (d). Extract 11.1 shows a sample of correct
responses from one of the candidates in question11.
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In extract 11.1, the candidate has given correct responses in all parts of
the question including well drawn labelled diagram of the Frasch process.

However, candidates who scored low marks (55.56%) had inadequate
knowledge on the concept of Frasch process used for the extraction of
sulphur. They gave incorrect responses in most parts of the question. In
part (a), some candidates identified incorrect equipment. For example,
one candidate mentioned a blast furnace, while another stated that
“sulphur extracted from electrolytic cell”. Additionally, some candidates
failed to draw the correct diagram showing the concentric pipes involved
in the process and did not label them appropriately. . In part (b), some
candidates failed to explain roles of inner, outer and middle pipes in the
process involved during extraction of sulphur. For example, one
candidate wrote the froth is forced to the earth surface through inner pipe
instead of middle pipe. Another candidate stated that hot water is forced
down through the middle pipe instead of inner pipe. In part (c), some
candidates failed to write the correct transition temperature (96 °C). For
example, one candidate wrote that rhombic sulphur is converted to
monoclinic sulphur at 94°C, while another wrote that the conversion
occur below 80 C. In part (d), some candidates wrote incorrect uses of
sulphur. For example, one candidate wrote that sulphur is used to make
soft drinks, while another stated that sulphur is used in production of
hydrochloric acid. Extract 11.2 shows a sample of incorrect responses
from one of the candidates in question11.
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2.2

In Extract 11.2, the candidate gave incorrect descriptions in all parts of
the question. The concentric pipes were not correctly labeled and the
Frasch process was not described, instead, the candidate described the
Down Cell (extraction of sodium). Furthermore, both the equations given
as well as the uses of sulphur were incorrect.

032/2 CHEMISTRY 2 (PRACTICALS)

This paper had three alternative papers: 032/2A Chemistry 2A, 032/2B
Chemistry 2B, and 032/2C Chemistry 2C. Each paper consisted of two
questions, weighing 25 marks each. Question 1 was on Volumetric
Analysis, while question 2 was on Qualitative Analysis.

2.2.1 Question 1: Volumetric Analysis

The question was attempted by 177,940 candidates attempted the
question. The analysis indicates that 7.69 per cent of the candidates
scored from 0 to 7 marks, 32.22 per cent scored from 7.5 to 16.5 marks,
and 60.09 per cent scored from 16.5 to 25 marks. The candidates’
performance in this question was generally good as 92.31 per cent scored
7.5 marks or above. The summary of the performance is shown in Figure
15.
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Figure 15: Candidates’ Performance in Question 1
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2.2.1.1 Alternative 2A

The question was as follows:

You are required to conduct an experiment involving a monovalent metal
carbonate solution D. This solution is made by dissolving 3.45 g of the
metal carbonate in distilled water to make 250 cm? solution. To analyse
the carbonate content, you will perform a titration using solution N,
which contains 1.46 g of hydrochloric acid per 0.2 dm?® of solution.
Additionally, you are provided with a methyl orange (MO) indicator.
Follow the outlined procedure and answer the questions based on your
observation and calculations.

Procedure
(i) Pour solution N into the burette.
(ii) Pipette 25 cm® or 20 cm® of D and transfer into conical flask.

(ii1) Add 2 to 3 drops of MO indicator into the flask and titrate the
resulting mixture with N until colour change.

(iv) Repeat procedure (ii) and (iii) three more times and record your
results in tabular form.

Questions
(a) What is the colour change of the reaction?

(b) What volume of the acid required for complete reaction with the
carbonate?
(c) Identify the type of reaction in this experiment.
(d) Write a balanced chemical equation for the reaction between D
and N.
(e) Calculate;
(i) the molarity of N.
(i)  the molarity of D.
(iii) the molecular weight of the carbonate.
(iv) the atomic mass of the monovalent metal in the carbonate.
(f) Write the ionic symbol for the metal in D.

The analysis indicates that the candidates who scored high marks
completed the table of results correctly, using two decimal places and
ensuring appropriate data accuracy. Also, they followed the titration
procedures correctly to obtain correct burette readings by spotting colour
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change at end point of the reaction and recorded the correct volume of
acid used as required in part (a) and (b). Moreover, the candidates
identified the type of reaction and wrote a well-balanced chemical
equation for the reaction between metal carbonate and hydrochloric acid
as required in part (c) and (d). This indicates good understanding of
neutralisation reactions. In part (e), the candidates used correct formulas
to calculate the molarities of acid and metal carbonate, indicating their
sufficient skills of manipulation of units in the mole concept.
Furthermore, the candidates correctly determined the molecular mass of
the metal carbonate and hence atomic mass of the monovalent metal in
the carbonate. Finally, in part (f), the candidate identified correctly the
unknown metal and wrote its ionic symbol in the metal carbonate
demonstrating high understanding of the concept of chemical equation
and volumetric analysis.

Generally, these candidates were well-acquainted with the concepts of
volumetric apparatus and mole concept manipulations. Extract 12.1
shows a sample of correct responses in question 1, alternative 2A.
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Extract 12.1: A sample of correct responses to question 1, paper 2A

In extract 12.1, the candidate has given correct responses to all parts of
the question, following all the necessary volumetric analysis procedures
to identify the metal in the metal carbonate and hence its correct ionic
symbol as required by the question.

However, candidates who scored low marks (0 - 7) in this question failed
to fill the table of results to two decimal places. They also could not
determine the correct end point by noting the colour change. Hence, they
obtained incorrect titre volumes and colour change resulting in incorrect
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title volumes and colour observations as per the requirement in part (a)
and (b) of the question. Some candidates wrote the colour change was
from orange to yellow, while others wrote that the indicator changed
from yellow to colourless .This shows inadequate knowledge of the
theory of indicators and their colour changes at end point of acid — base
titration.

In part (c), some candidates wrote incorrect types of reactions. For
example, one candidate described it as an endothermic reaction, while
another called it a simple combination. These candidates’ responses
indicate insufficient knowledge of reaction types. In part (d), some
candidates wrote wrong chemical equations with wrong mole ratios. For

example, one candidate wrote M,CO,+HCI——> MCI,+H,0
omitting carbon dioxide among the products m and others did not
comply or follow the IUPAC rules, writing COs instead of CO:
MCO, +HCI —— MCI, +H,0+CO,. Several candidates failed to

balance the chemical equation correctly; For example one candidate
wrote HCl + MCO3——> MCI +CO,+H ,O . These errors suggest these
candidates are unfamiliarity with chemical equations, valence, radicals,
and oxidation states. In part (e), The candidates used incorrect formulas
in calculating concentrations of reactants, respective molarities and failed
to determine the atomic mass of the unknown metal in the metal
carbonate. For example, one candidate used the formula
mass(g)
volume(cm®)
litres and not cm® Another candidate also used the formula for
molar mass

concentraton = . The volume used should have been in

calculating molarity as molarity=—— . Also some candidates
concentration
interchanged the moles of acid and base. They used the formula
M/ V.n, . M, V.n . .
M, =—222 nstead of M,=—22"_ The incorrect molarities

bnb bna
resulted in an incorrect molecular mass of the metal carbonate and,
consequently an incorrect atomic mass of the metal. Extract 12.2 shows a
sample of incorrect responses.
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Extract 12.2: A sample of incorrect responses to question 1, paper 2A
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In Extract 12.2, the candidate recorded to two decimal places, however
some of the recorded data were out of expected range. The candidate
calculated the average volume correctly. Furthermore, the candidate
wrote incorrect chemical equation resulting in the wrong mole ratio.
Moreover, the candidate used incorrect formula to calculate molarities
of hydrochloric acid, metal carbonate and concentration of the metal
carbonate as well as its molecular mass, which lead to an incorrect
atomic mass of the metal in part (e). Furthermore, the candidate failed to
identify correctly the unknown metal in the metal carbonate which
resulted to incorect symbol of its ion as required in part (f).

2.2.1.2 Alternative 2B
The question appeared as follows:

A household sewage discharges 1000 litres of waste water in a day. The
waste water also contains an acidic contaminant which releases one
hydrogen ion in aqueous solution, hence it requires pretreatments before
being released to the environment. The process is done by adding
calcium carbonate in the sewage tank. A bottle of filtered waste water
labeled AA is brought into your school laboratory for analysis. Other
substances present in the laboratory include the following solutions:

BB: 0.1 M sodium hydroxide.

CC: Methyl orange.

Procedure

(@) Put AA into a clean burette.
(b) Pipette 25 cm® or 20 cm® portion of BB into a conical flask.

(c) Titrate the flask content with AA, by using CC indicator.
(d) Perform three more titrations and record the results in tabular
form.

Questions

(a) Calculate the volume of waste water that requires 25 cm® or 20
cm® of BB for complete neutralization.

(b) What was the colour of the conical flask content at the end point
of the reaction?

(c) Why the first titration is ignored in the calculations?

(d) Calculate:
(i) the concentration of the contaminant in moles/dm?,
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(ii) the number of moles of hydrogen ions (H™) present in a
single day waste water discharge.

(iii) the mass of calcium carbonate needed to neutralize the
whole acid in a single day discharge.

The candidates who scored high marks (16.5 -25%) were able to
calculate the volume of wastewater required for complete neutralization
in part (a) and correctly identified the colour change at the end point in
part (b). In part (c), they were able to explain why the first titration was
excluded from subsequent calculations. For (d), they applied the correct
formulas and unit cOnversions to determine the concentration of the
contaminant, number of moles of hydrogen ions, and ultimately, mass of
calcium carbonate needeed to neutralize the total acid in a day’s
discharge. This indicates that, these candidates had adequate knowledge
of stoichiometry, titration procedures and mole concept to give correct
responses in part (d). Extract 13.1 presents a sample of correct responses
to question 1 (alternative 2B) from one of the candidates.
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Extract 13.1: A sample of correct responses to question 1, paper 2B

In extract 13.1, the candidate filled burette volumes correctly and used
the mean titre volume to calculate the mass of CaCOsz required to
neutralize the whole acid for a day’s discharge.
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In contrast, the candidates who scored low marks (0-7) failed to calculate
the volume of wastewater required for complete neutralization in part
(@). In part (b), some candidates failed to complete the table of results
correctly as they did not record values to two decimal places to ensure
the required accuracy. For example, one candidate recorded the volume
of acid used as “25.04 cm®” while another recorded it as “25.1 cm®".
Additionally these candidates failed correctly to identify the colour
change of the indicator at end point of the titration. For example, one
candidate wrote that the colour of the conical flask content at the end
point of the reaction was pink, while another candidate wrote the colour
change at end point was red. This indicates insufficient competence on
the concept of colour change of indicators during titration. In part (c),
these candidates were unable to give valid reason for excluding the pilot
titration when determining the average volume which leads to incorrect
titre values. In part (d), some candidates used incorrect approach to
calculate the concentration of the contaminant acid. They applied
incorrect formulas and failed to manipulate unite appropriately. For
example, one candidate used incorrect formula to -calculate the
concentration of contaminated water in moles per litre as follows:

Molarity of acid :%, in which the mole ratio of acid and base are
n

a ‘'a
interchanged. The candidates also failed to calculate the correct number
of moles of H" ions, and used incorrect mole ratio in determining the
moles of CaCO3z and hence incorrect mass of CaCOs. Extract 13.2 shows
a sample of incorrect responses to question 1 (alternative 2B).
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Extract 13.2: A sample of incorrect responses to question 1, paper 2B
In Extract 13.2, part (a), the candidate failed to calculat the volume of
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wastewater for complete neutralization of the base. In part (b), the
candidate wrote incorrect colour change of the indicator as pink. Also in
part (c), the candidate failed to explain why the pilot volume is ignored in
calculations. Also, the candidate used incorrect formula of obtaining
molarity of acid, number of moles of acid as well as molar mass of
CaCOz and hence the mass of CaCOs as required in part (d).

2.2.1.3 Alternative 2C

The question appeared as follows:
The rain water at Kitabu village contains an acidic contaminant
(H2A) which releases two hydrogen ions in aqueous solution. Thus,
the rain water requires pretreatments before being used for domestic
activities. The process is done by adding sodium carbonate in the
tank containing rain water. A bottle of filtered rain water labeled TT
is brought into your school laboratory for analysis. Other
substances present in the laboratory include the following solutions:

LL: 0.08 M Sodium hydroxide.
NN: Phenolphthalein indicator.
Procedure

(i) PutTT into a clean burette.

(ii) Pipette 25 cm?® or 20 cm?® portion of LL into a conical flask.

(ii1) Titrate the flask content with TT, by using NN indicator.

(iv) Perform three more titrations and record the results in tabular
form.

Questions

(@) Prepare the table of result.

(b) Calculate the volume of TT that requires 25 cm® or 20 cm? of
LL for complete neutralization.

(c) What was the colour of the conical flask content at the end point
of the reaction?

(d) Write the chemical equation for the reaction between LL and
TT.

(e) Write the ionic equation for the reaction between rain water and
sodium carbonate

() Calculate the:

(i) concentration of acid contaminant (H2A) in mol/dm?®.
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(i) mass of sodium carbonate needed to neutralize the whole
acid in a full tank whose dimension is 2 meter by 1 meter
by 2 meter.

The candidates who scored high marks (16.5-25%) showed strong
competence in filling the table of results correctly, recording volumes to
two decimal places as required in part (a). Similarly, in part (b) they
correctly calculated the t mean titre volume of the acid required for
complete neutralization of the base, and accurately identified the end
point colour change as colorless These candidates correctly wrote well-
balanced chemical equations for the reaction between sodium hydroxide
and dibasic acid (H2A) in rain water, as well as the ionic equation for the
reaction between sodium carbonate and dibasic acid in rain water in parts
(d) and (e) respectively. In part (f), candidates applied correct formulas
including appropriate unit conversions, to determine the concentration
of the acid and the mass of sodium carbonate. Extract 14.1 shows a
sample of correct responses to question 1 (alternative 2C).
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Extract 14.1: A sample of correct responses to question 1, paper 2C

In Extract 14.1 the candidate correctly, recorded data in tabular form with
accuracy and determined the average titre value. Moreover, the candidate
noted correctly colour change during chemical reaction. Also, he/she
used well balanced chemical equations and mole ratio equation for acid-
base reaction to calculate molarity of HoA .

75



However, some of the candidates who scored low marks(0-7) failed to fill
the table of results correctly. For instance, in part (a), one candidate did
not record volumes to two decimal places, writting 20.1 cm? instead of
20.10 cm®. Another candidate recorded an incorrect burrete volume of
“20.52 cm®” instead of “20.50 cm®”. Another candidate wrote the volume
used as —20.10 cm?® by substracting final volume from the initial volume,
instead of the correct order of final volume minus initial volume. In part
(b), some candidates calculated the average volume of solution TT
required to neutralize the base (solution LL) incorrectly. For example,
one candidate included pilot volume in calculating the average volume.
In part (c), some candidates misidentified the end point for titration. For
instance, one candidate wrote the end point of the reaction was orange
instead of colorless, indicating a lack of skills of using indicators. In part
(d) candidates wrote unbalanced chemical equation for the reaction
between sodium hydroxide and dibasic acid (H2A). For examole, one
candidate wrote the chemical equation

NaOH(aq) + H2A(aq) —— NaA (aq) + H20(l).

Similarly, in part (e) , some candidates wrote incorrect ionic equation
between sodium carbonate and dibasic acid (H2A), One candidate wrote;
Na*(aq) + COs**(ag)+ H2A (ag) —— NaOAH (aq)+H20()+ CO(g).
Other candidates wrote balanced ionic equation without including the
required state symbols of the ions involved. For example, one candidate
wrote the chemical equation; COs*+ 2H* —— CO; + H,0 instead of

COs%(aq)+ 2H* (ag)—— CO2(g) + H20 (I). These errors suggest that
candidates had inadequate knowledge on the concepts of oxidation state,
chemical equations and procedures of writing ionic equations.

In part (f) (i), some candidates used correct mole ratio formula to
calculate molarity of a dibasic acid (H2A) but relied on unbalanced
chemical equation, leading to incorrect mole ratios and, ultimately wrong
molarity values. For example, one candidate wrote unbalanced chemical
equation as;

NaOH(aq) + H2A(aq) —— NaA (aqg) + H20(1).
This equation shows a mole ratio of 1:1 instead of 2:1 for the balanced

one. Other candidates wrote a correct balanced chemical equation but
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interchanged volumes of acid and base when applying the mole ratio

formula to calculate the molarity of dibasic acid (H2A). For example, one

Mbvana
Vbnb

candidate used a incorrect formula M, = instead of

M. V.n . : i
:—Vb b2 to calculate molarity of an acid hence getting wrong
nb

a

answer. In part (f) (ii) some candidates failed to use the dimensions of the
tank to determine its volume, which is equal to the volume of a dibasic
acid in the tank. They used the average volume of the acid from titration
data instead of 4000 dm?® to determine the number of moles of a dibasic
acid which in turn were used to determine the number of moles of
sodium carbonate stoichiometrically and hence mass of sodium
carbonate. For instance, one candidate used the average volume of an
acid which is 20.1 cm?® as the volume of a dibasic acid in the tank instead
of 4000 dm?® to determine the mass of sodium carbonate. Also, other
candidates correctly calculated the volume of the tank which is equal to
the volume of a dibasic acid in the tank using the dimensions of the tank
but they failed to convert that volume from m® to dm?® hence they got a
wrong mass of sodium carbonate. For example, one candidate used 4 m®
instead of 4000 dm? as the volume of a dibasic acid in the tank; hence
he/she got a wrong answer. Furthermore, other candidates used correct
steps and mathematical equations to calculate the mass of sodium
carbonate yet they used wrong chemical species in the chemical equation
led them to obtain a wrong answer. For instance, one candidate used
sodium bicarbonate instead of sodium carbonate in the chemical reaction

with a dibasic acid as; 2NaHCOs(ag)+H2A(a0) —> Na,A(aq) +

M

a

2C02(g) + H.O(l) instead of the correct equation: Na2COs(ag)+H2A
(a0) — NaA (ag)+ COx(g) + H20(1).

Generally, these candidates demonstrated insufficient knowledge of
stoichiometry, neutralization reactions, and the mole concept. Extract
14.2 shows a sample of incorrect responses in this question (alternative
2C).
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Extract 14.2: A sample of incorrect responses to question 1, paper 2C

In Extract 14.2, the candidate failed to fill the table of results due to lack
of compliance to the requirement of recording values into two , not
taking into consideration two decimal places. They also wrote incorrect
chemical equations leading to wrong mole ratios. Furthermore, the use of
incorrect chemical formulas resulted in erroneous calculation of molarity
of the acid in the rain water as well as the moles of the base. This resulted
to incorrect mass of Na,COs.

2.2.2 Question 2: Qualitative Analysis

The question was attempted by 177,940 candidates. The analysis shows
that 5.68 per cent of the candidates scored from 0 to 7 marks, 22.90 per
cent scored from 7.5 to 16.5 marks and 71.42 per cent scored from 17
to 25 marks. Overall, the candidates’ performance in this question was
good because 94.32 per cent scored 7.5 marks or above. A summary of
the candidates’ performance is presented in Figure 16.
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Figure 16: Candidates’ Performance in Question 2

2.2.2.1 Alternative 2A

The question was structured as follows:

A cat has been found dead after consuming a certain solid chemical
from opened bottle in the laboratory. It is unfortunate that the bottle
label was also destroyed by rats and the investigator decided to
name the solid residues as sample T. Carry out qualitative analysis
experiments to identify the ions present in the sample which killed the
cat based on the following tests:

(i)  Appearance of the sample T.

(i) Action of heat on the sample T.

(ii1)  Solubility of the sample T.

(iv)  Action of dilute hydrochloric acid on the solid sample T.

(v)  Action of concentrated sulphuric acid on the solid sample T.
(vi)  Action of aqueous sodium hydroxide on the solution sample T.
(vii) Action of barium chloride on the solution sample T.

(viii) Do confirmatory test for the cation and anion.

Questions

(@) Prepare a table showing the qualitative analysis results.

(b) Identify the cation and the anion in the solid.

(c) Write the chemical formula of the solid.

(d) Write a balanced chemical equation for the reaction in
experiment (ii).

(e) Write two uses of sample T in daily life.
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The analysis indicates that the candidates who scored high marks (16.5 -
25) followed systematic procedures investigating sample T starting with
preliminary tests, followed by tests in solutions, and finally confirmatory
tests. During the preliminary tests, candidates carried all important steps
in investigating the solid sample. They realized that observation from the
action of heat and appearance of sample could give clues about the cation
present in sample T. Additionally, the candidates were conversant with
action of acids on solid sample to identify the anions present in the
sample by observing the gases evolved.

Furthermore, in the second part of experiment (tests in solution) the
candidates realized that the action of sodium hydroxide solution on
sample solution T was to identify the cation present. This was done by
observing the reaction between hydroxide ion (OH) and the cation
without formation of precipitate. In the third part of the experiment
(confirmatory tests) the candidates had satisfactory competence on the
concept of compounds of metals and non-metals. Finally, the candidates

identified correctly the cation as NH, and anion as CI" present in solid

sample T. Extract 15.1 shows one of the correct responses to question 2
(alternative 2A).
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Extract 15.1: A sample of correct responses to question 2, paper 2A

On contrary, the candidates who scored low marks(0 - 7) failed to
identify the cation and the anion present on the solid sample T,
demonstrating insufficient competence in applying the general systematic
procedures for investigating ions in a given salt sample. Some of these
candidates gave incorrect observations and inferences during the
preliminary tests. For example, in part (i) of the question, one candidate
wrote.

Experiment Observation | Inference
Appearance Powdered COZ ,HCO; may be present
e Texture

This indicates that these candidates lack sufficient knowledge about the
concept of texture. In part (iii), some candidates failed to make clear
observations on solubility of the solid sample T. For example, one
candidate wrote that;

Experiment Observation Inference
(iii)  Solubility of the|The sample was | Cl of Pb?
sample T insoluble in cold water | may be
but  dissolved  on | present.
warming, crystal
reappear on cooling
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These candidates failed to comprehend that; all salts of ammonium are
soluble in cold water. Also, in part (v), some candidates observed that, no
gas was evolved on action of concentrated sulphuric acid on the solid
sample T. For instance, one candidate wrote that;

Experiment Observation Inference

(V)Action of  concentrated | No gas was | SO may be
sulphuric acid on the solid | evolved. present.
sample T.

These candidates were not aware that, when ammonium chloride reacts
with concentrated sulphuric acid, hydrogen chloride gas is evolved which
change blue litmus paper to red. Similarly, some candidates wrote
incorrect observation about action of sodium hydroxide. For example,
one candidate wrote;

Experiment Observation Inference

Dilute NaOH solution was | White  precipitate | Zn?>* may be
added to the sample solution. | dissolved in excess. | present.

Another candidate wrote:

Experiment Observation Inference

Dilute NaOH solution was | White  precipitate | Pb**  may
added to the sample solution. | dissolved insoluble | be present.
in excess.

These candidates were not familiar with role of alkali in identifying
cations from their solutions. Thus, they failed to recognise that
ammonium ions do not form a solid precipitate with hydroxide ion from
sodium hydroxide. In the third part (Confirmatory tests), some candidates
gave incorrect observations and inferences. For example, one candidate
wrote confirmatory test of anion as:

Experiment Observation Inference
Addition of barium chloride to | White  precipitate | SO4*
the sample solution observed confirmed

In part (a) candidates gave incorrect cation and anion present in sample
T. For instance, one candidate wrote Cation is Cu?* and anion is SO4*.
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Another candidate wrote Ni** and SO.%. These candidates used incorrect
appearance of the sample to identify ions without confirming them.
Moreover, for the case of anion, they recorded incorrect observation for
the reaction between barium chloride and ammonium chloride that is
white precipitate formed, without seeing it. Thus, they confirmed SO4%.
In part (c) some candidates gave incorrect molecular formula of sample
T. These candidates wrote NHsCIl. Another candidate wrote (NH4)*CI".
This signifies that, these candidates failed to differentiate ammonia gas
and ammonium ion. Likewise, they wrote cation and anion
interchangeably. One candidate wrote cation as Cl instead of NH4* and
anion as NH4" instead of CI". In part (d) some candidates wrote incorrect
equation as , NHsCl—>N2 + HCI, while another candidate wrote
NH4Cl—NHs + Cl. other candidates gave incorrect uses of ammonium
chloride in part (e). For instance, one candidate wrote that ammonium
chloride is used as liming material, while another wrote that it is used in
production of nitrogen gas when heated. Generally, these candidates had
insufficient knowledge and skills in carrying out preliminary tests on
unknown samples, testing of solutions and carrying out confirmatory
tests for cations and anions as well as uses of different metal compounds.
Extract 15.2 shows a sample of incorrect responses to this question
(alternative 2A).
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Extract 15.2: A sample of incorrect responses to question 2, paper 2A

In Extract 15.2 the candidate wrote the correct observation for the colour
of the sample as white, but made an incorrect inference in experiment 1.
The wrong observations made in most parts of the question led to
incorrect inferences throughout. The candidate identified incorrect cation
and anion, which resulted in an incorrect formula for the salt in the
sample and as a result the candidate failed to write correct equation for
the reaction when the sample is heated.

2.2.2.2 Alternative 2B

The question was as follows:
A pharmaceutical company investigates the composition of a cough
medicine which has lost its identity. A pharmacist gives a temporary
identity M, and brings to your school laboratory for analysis. Follow
the procedure given in the table and identify the composition of the
medicine and answer the questions that follow:
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SIN

Experiments

Observations

Inferences

(@)

Observe the appearance of
sample M.

(b)

Heat a little amount of sample
M in a dry test tube.

(©)

Transfer a little amount of
sample M into a dry test tube
and add dilute hydrochloric
acid.

(d)

Transfer a little amount of
sample M into a dry test tube
and add distilled water. Stir
the contents.

(€)

Transfer a little amount of
sample M into a dry test tube
and add NaOH solution then
warm.

(f)

Transfer a little amount of a
mixture prepared in
experiment (d) into a dry test
tube and add MgSOs solution.

Questions

(i)

(i)
(iii)
(iv)

Identify the ions present in sample M.
Write the molecular formula of the component in the medicine.
Write the IUPAC name of the component in the medicine.
Write the balanced chemical equation on what happened in
experiment (b).

The candidates who scored high marks (16.5-25) demonstrated a clear
understanding the aim of the experiment which was to investigate and
identify chemical species present in sample M. These candidates
followed systematic procedures, starting with preliminary tests, followed
by tests in solutions, and ultimately confirmatory tests. During the
preliminary tests, they carried out six steps to investigate the solid
sample. They correctly interpreted the observations from the action of
heat and the appearance of the solid sample as the key or clues for
identifying the cation present in sample M. Similarly, the candidates
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observed the evolution of gases by the action of acids on the solid sample
to identify the anions present. Moreover, in the second part of the
experiment (tests in solution), the candidates studied the action of sodium
hydroxide on sample solution M to identify the cation present. This was
done by observing the precipitate formed during the reaction between
hydroxide ion (OH") and cation. In the third part (confirmatory tests), the
candidates recorded more scientific evidences and finally correctly
identified the cation and anion present in sample M. Extract 16.1 shows a
sample of correct responses to question 2 (alternative 2B).
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Extract 16.1: A sample of correct responses to question 2, paper 2B

In extract 16.1, the candidate made correct observations and inferences
throughout all experiments, leading to accurate identification of the ions
present in the given sample and correct responses to the subsequent
questions

However, the candidates who scored low marks failed to identify
chemical species present in sample M. Some candidates gave incorrect

observation and inference in preliminary tests. For instance, in part (a)
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candidate wrote.
(i) Texture | Salt Q was powder NOs~, SO4%, CI- may
be present

Another candidate in solubility step wrote,

Experiment Observation Inference
solubility insoluble in | COs> of Ca?* Pb**,Zn?*, Fe?*,
cold water Fe®*, Cu?* may be present

This candidate had inadequate knowledge on the concept of solubility.
Another candidate wrote:

Experiment Observation Inference
Small portion of the sample was | Reddish  brown | NOs” may
heated in a dry test tube. fume observed be present.

This candidate was not competent on the concept of decomposition
reaction of compounds of metal by action of heat. In second part (Tests in
solution) candidates wrongly wrote observations and inferences. Giving
an example, one candidate responded,;

Experiment Observation Inference
Dilute NaOH solution was | Blue Cu®* may be
added to the sample solution. | precipitate. present

In third part (Confirmatory tests) some candidates gave incorrect
observations and inferences. For example, one candidate wrote
confirmatory test of anion as:

Experiment Observation Inference
Action of magnesium sulphate to | No white precipitate, | HCOs maybe
the sample solution formed when heated | present

This candidate used the correct chemicals for confirming COs% but wrote

incorrect observation and inference. In part (i), some candidates

identified incorrect cations and anions. For example, some candidates

indicated Pb?* as the cation and HCOs™ as the anion. In part (b) some

candidates wrote names of sample M instead of molecular formula. In

part (c) some candidates gave wrong IUPAC name such as ammonia
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carbonate, calcium carbonate, copper carbonate. These candidates had
inadequate knowledge on the concepts of compounds of metal.
Generally, the candidates demonstrated unsatisfactory competence in
carrying out preliminary tests on unknown sample, test of solutions and
confirmatory tests for the cations and anions. Extract 16.2 shows a
sample of incorrect responses in this question (alternative 2B).
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Extract 16.2: A sample of incorrect responses to question 2, paper 2B

In Extract 16.2, the candidate wrote incorrect observations and inferences
in several

parts of experiment. Additionally, during the preliminary
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stage, the candidate wrote colourless gas which relights a glowing splint,
instead of writing the actual colour and texture of the sample. Moreover,
the wrong observations made in most parts of the experiments, resulted to
incorrect identification of the ions. The candidate also failed to write
correct formulas of the ions, hence incorrect equations of reaction.

2.2.2.3 Alternative 2C

The question was as follows:
The school laboratory has a bottle containing an unknown salt labeled
Q. Carry out a qualitative analysis experiment to identify salt Q
present in a container by following the procedures in the following
table and then answer the given questions.

S/N Experiments Observations | Inferences
(a) | Observe appearance of Q
(b) | Transfer a little amount of Q in a
clean and dry test tube then heat
it gently.
(c) | Transfer a little amount of Q in a
clean and dry test tube then add
few drops of concentrated H2SOa4,
followed by warming the content.
(d) | Transfer about 1 g of Q in a test-
tube and add distilled water. Stir
the contents and divide the
obtained mixture into four
similar portions in different test
tubes.

(i) To the first portion add
aqueous ammonia drop-
wise, then in excess.

(i) To the second portion add
NaOH drop-wise, then in
excess.

(ili) To the third portion add
potassium
hexacyanoferrate(ll)
solution.

(iv) To the fourth portion add
dilute HCI followed by
BaCls.
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Questions

(i) Identify the cation and anion present in salt sample Q.

(if) Write the molecular formula of Q.

(iii) Give a name of the salt sample Q.

(iv) Write a net ionic equation of the reaction that took place in
experiment (d) (ii).

Candidates who scored high marks (16.5-25) had an understanding of the
aim of experiment, which was to investigate and identify chemical
species present in sample Q. These candidates followed systematic
procedures, starting with preliminary tests, followed by tests in solutions
and finally confirmatory tests.

In the preliminary tests, the candidates carried out six steps involved in
examining the solid sample. These candidates were proficient in all steps
to be carried in investigating a solid sample. They realized that the action
of heat and appearance of solid sample would give observations which
indicate the chance of identifying a cation present in sample Q.
Additionally, the candidates were knowledgeable that the action of acids
on solid sample was intended to identify the anions present in the sample
through observing the gases evolved. In the second part of experiment
(tests in solution) the candidates recognized that the action of sodium
hydroxide on sample solution Q was to identify the cation present. This
was achieved by observing the precipitate formed during the reaction of
hydroxide ion (OH") with the cation. In the third part of the experiment
(confirmatory tests), the candidates identified correctly the cation and
anion present in sample Q with the aid of confirmatory tests. Extract 17.1
presents a sample of the correct responses to question 2 (alternative 2C).
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Extract 17.1: A sample of correct responses to question 2, paper 2C

In extract 17.1, the candidate correctly observed the appearance of the
sample, made correct interpretations of the experimental observation to
correctly identify the ions present in the sample. He/she then gave correct
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formula of the salt in the sample and wrote correct equations required by
the question.

On contrary, the candidates who scored low marks failed to identify
chemical species present in sample Q. Some candidates gave incorrect
observations and inferences in preliminary tests. For instance, one
candidate wrote.

Experiment Observation Inference

Action of heat on a | Reddish brown residue | Fe?* may be present
solid sample

The candidate confused reddish brown colour of Fe;Os over black
residue of CuO. This candidate had insufficient knowledge of the concept
of compounds of metals. Moreover, another candidate on addition of
concentrated sulphuric acid to solid sample Q wrote:

Experiment Observation Inference

Action of concentrated | Effervescence of | COs* or HCO3"
H>SOs and warming | colourless gas observed. may be present
on sample Q

Others, in conducting tests of solutions, identified anions instead of
cations. Those candidates failed to realize that the role of an alkaline
solution is to identify cations. For example, one candidate wrote:

Experiment Observation Inference

Action of  excess | Green precipitate was | Fe?* may be
NaOH solution on | formed insoluble  in | present
sample solution eXcess.

Another candidate wrote

Experiment Observation Inference

Action of  excess | Green precipitate was | Fe?* may be
Ammonia solution on | formed  insoluble  in | present
sample solution excess.
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Finally, these candidates identified incorrect cations and anions. For
example, one candidate stated that;

Observation

Inference

Experiment
Action of a few drops of
potassium
hexacyanoferrate ()}
solution

Red

dish-brown

precipitates  were
formed

Fe®* confirmed

This candidate wrote correct observation but incorrect inference. Another

candidate wrote;

Experiment

Observation

Inference

Action of dilute HCI
followed by addition of
BaCl, on sample Q

Bluish white

preci
in Di

pitate insoluble
lute HCI

Zn?*confirmed

Generally, the candidates demonstrated unsatisfactory competence on
carrying out tests on unknown sample for identification of the cations and
anions. Extract 17.2 shows a sample of incorrect responses in this

question (alternative 2C).

105




Bq)cf T l’j

Ohiru, bons

M fean wy

Whoh Ly ay ar-'%

1
D) A.'D’péqw @f&au
&wupt‘

&rPD
—t

[
IULJJMA? L prganf

D Ackon OF Ik on a

Whh &blonak

oled M'FL

anel a tlaurtss

T
PHY may b prisnt
! v

ged mlm trhoch

F‘LP“ fom nd b

Sl

NAcbion u{wounhézd

BUoLWt'LO.;\ V]'/Lra wn

@mﬂ,wa b‘t”’\

Hz,‘m‘f on ] .fllul Jq-qp*
[

““aé’!" bmay papsv

'ﬁww} &IW "9’ TJL[

OA-L'T&HLK.F-! vp

M"Eon D[ Copp«}"
T

{K) Ugnfﬂa}( L‘ ip‘f'lhré

h@!‘/\( nq‘

oﬁ>>%@wm@n

colorales qas s

edd oqeny grmamin_cheop

G g - v d)

ﬁ may bt Pant
T T

Wi ; %«em in fxCed)

I £amyy Gmmang

D B o shwon poction ey

Bl Ceiourjbj
[3)

woy  pniink kg

N OH Mr-w«u: then 1y

& {685 [TAE% é‘u@, Zr\&m(.,? b pajint
1) 1ty dnedd padtion odd | Bapn wlowrk ge T
poém.\.-‘qm "\,Lvueiﬁqa'mﬁmlﬂ fom iy [,,L_Z(“ O™ mmuy, by praat—
l ({b ,S‘.:L,( hon -/ [ ‘ . [ '

T tha ﬁ«fé” pafénm
odd dAM& tHel ! pf/owu{ Ry J‘l‘ e "“*{Y by

b? {Sa.f‘/l-b '

106




3.0

1)) Cotivg = Ucl
Arcen = th

@NHin - ’D”J f HCL (a?>
(-9

1«9 Nz ang o ﬂHq

D (OH). Loy Pk S 20Hy (a0 Feo,

Extract 17.2: A sample of incorrect responses to question 2, paper 2C

In Extract 17.2, the candidate skipped some steps of the systematic
qualitative analysis. Additionally, he/she gave incorrect observations,
which led to wrong inferences and consequently the identification of an
incorrect cation and anion instead of the specific ones as required by the
question. The candidate was unable to write correct formula of the
sample salt, resulting in an incorrect equation of reaction asked in the
question.

ANALYSIS OF THE CANDIDATES’ PERFORMANCE IN EACH
TOPIC

Chemistry papers 1 and 2 consisted of 13 questions covering 21 topics.
The analysis indicates that 5 topics attained good performance. Water
(97.60%), Qualitative Analysis (94.32%), Scientific Procedure (93.14%),
Volumetric Analysis (92.31%) and lonic Theory and Electrolysis
(82.80%). Question 1 covered nine topics, which achieved good
performance rate of 86.82%. The question comprised the following
topics: Matter; Formula, Bonding and Nomenclature; Water; Air,
Combustion, Rusting and Fire Fighting; Non-metals and Their
Compounds; Hydrogen; Fuels and Energy; Oxygen: and The Mole
Concept and Related Calculations.

Furthermore, the analysis reveals that 6 topics attained average
performance. Chemical Kinetics, Equilibrium and Energetics (61.98%),
Heat Sources and Flames (60.78%), Hardness of water (57.97%), Non-
metals and their compounds (44.44%). Periodic Classification (34.79%)
and Hydrogen (31.74%).
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4.0

4.1

However, the analysis indicates that the candidates performed weakly in
the topic of Organic Chemistry (27.08%). The weak performance in this
topic was attributed by the following:

(i) Failure of candidates to demonstrate understanding of the results of
oxidizing organic compounds such as ethanol where carbon dioxide
gas and water are produced.

(i1) Inability to determine the product formed by oxidation of ethanol
using acidified potassium dichromate (V1).

(iii) Inability to distinguish between the reaction of ethanol with mineral
acids (such as sulphuric acid) and its reaction of ethanol with organic
acids (such as ethanoic acid).

The performance of the candidates in different topics is summarised in
Appendix I.

CONCLUSION AND RECOMMENDATIONS

Conclusion

Generally, the candidates’ performance in Chemistry CSEE 2025 was
good since the majority (96.88%) passed the examination.

Such performance of the candidates in chemistry subject was contributed
by adequate knowledge of various concepts tested on different topics. On
the other hand, some candidates had weak performance, which the
following reasons may have caused:

(@) Inadequate skills in writing chemical equations: This was noted in
several questions, including question 10, in which the candidates
failed to indicate the reaction of ethanol with different reagents.

(b) Inadequate skills in describing some concepts in Chemistry with
diagrams. For example, in question 11 many candidates failed to
sketch a diagram of the concentric pipes. Similarly, in question 4
they failed to use electronic configuration so as to locate hydrogen in
the correct group.

(c) Inadequate skills of carrying out titration experiments: This was
noted in 2A, 2B and 2C in which candidates failed to record the
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correct colour change at the end point and titre value. Moreover,
candidates failed to manipulate the unit especially in paper 2C in
calculating volume of acidic rain water.

4.2 Recommendations

The following are recommended to improve the candidates’ performance

in future examinations:

(a) Teachers are encouraged to guide students in conducting experiments
that examine the colour changes of various indicators during acid—
base titrations, as well as experiments involving the determination of
relative atomic mass in acidic or alkaline solutions.

(b) Teachers are encouraged to use chemical equations to emphasise the
chemical properties of alcohol when teaching the topic of organic
chemistry.

(c) Students are encouraged to practice exercises of demonstrating the
extraction of metals and non-metals including well labelled diagram
of the equipment involves in the process.
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Appendix I: Analysis of Performance of Candidates in Each Topic

% of the
. Candidates
SIN Topic ﬁues’gon who Scored an | Remarks
umber Average of
30% or Above

Chemical Kinetics, Equilibrium
7 and Energetics 9 61.98 Average
8 | Heat Sources and Flames 7 60.78 Average
9 | Hardness of water 8 57.97 Average
- i Average
10 Non-metals and Their 11 44.44 g
Compounds
. S Average
11 | Periodic Classification 4 34.79
12 | Hydrogen 6 31.74 PUEIRRE
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