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FOREWORD

The Candidates’ Item Response Analysis (CIRA) Report in Chemistry subject on
the Certificate of Secondary Education Examination (CSEE) 2022 has been
prepared to provide feedback to teachers, candidates, parents, policy makers and
the public in general about the performance of the candidates and the challenges
they experienced in attempting the examination.

The Certificate of Secondary Education Examination is a four-year summative
evaluation, which among other things, shows the effectiveness of the education
system in general and the education delivery system in particular. Essentially,
candidates’ responses to the examination questions is a strong indicator of what the
education system was able or unable to offer to the candidates in their four years of
secondary education.

The analysis presented in this report provides some insights on the performance of
the candidates in Chemistry subject. The analysis indicates that the candidates who
scored high marks had adequate knowledge of the tested concepts in Chemistry,
and managed to apply mathematical skills in responding to some questions.
However, those who scored low marks lacked adequate knowledge about the
subject matter and failed to identify the demands of most of the questions. In
addition, the candidates with low scores had insufficient mathematical skills and
English language proficiency.

The feedback provided in this report will enable education administrators, school
managers, teachers and candidates to identify proper measures to be taken to
improve candidates’ performance in future examinations administered by the
Council.

The National Examinations Council of Tanzania appreciates the valuable
contribution of all individuals who enhanced the preparation of this report in

various capacities.

Dr. 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) 2022 in
Chemistry subject. The Chemistry examination was set according to the
2019 CSEE format, which was developed from the 2007 Chemistry
syllabus for ordinary level secondary education.

The examination consisted of two papers, namely 032/1 Chemistry 1
(Theory paper) and 032/2 Chemistry 2 (Actual practical paper). The
theory paper comprised of sections A, B and C. Section A consisted of
two objective questions. Question 1 consisted of ten multiple choice
items, while question 2 consisted of five matching items. Each item in
question 1 and 2 carried one mark, making a total of 10 marks for
question 1, and 5 marks for question 2. Section B consisted of ten-short
answer questions which carried 10 marks each. Section C comprised two
essay questions which carried 10 marks each. The candidates were
required to answer all the questions in sections Aand B, and only one
question from section C.

The practical paper had 3 alternative papers, namely 032/2A Chemistry
2A, 032/2B Chemistry 2B, and 032/2C Chemistry 2C. Each alternative
paper consisted of two compulsory questions, carrying 25 marks each.

A total of 155,007 candidates sat for the Chemistry examination in
CSEEE 2022. The overall candidates’ performance was good as 93.68
per cent of the candidates passed the examination. The candidates’
performance in 2022 has increased by 1.66 compared to the candidates’
performance in 2021, which was 92.02 per cent (see the Appendix).

The analysis report comprises five sections. The first section provides
the introduction which covers the background information, rubric and
summary of the candidates’ performance. The second section presents
the analysis of the candidates’ performance in each question. This
section is supplemented with copies of actual scripts (extracts) showing
sample of candidates’ responses. The third section covers the analysis of
candidates’ performance topic-wise, while the fourth section offers
conclusion and recommendations.
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ANALYSIS OF CANDIDATES’ PERFORMANCE IN EACH
QUESTION

Candidates’ performance in this analysis has been categorized into the
percentage of full marks in the intervals of 0 — 29, 30 — 64, and 65 — 100,
which are classified as poor, average or good respectively, (see the
Appendix).

032/1 CHEMISTRY 1

This paper had a total of 14 questions; two questions in section A, ten
questions in section B and two questions in section C. In section A,
question 1 carried a total of ten (10) marks, while question 2 carried
five (05) marks. Each question in sections, B and C carried 7 marks and
15 marks, respectively. All questions in sections A and B were
compulsory, however, the candidates were required to attempt only one
question in section C.

Section A: Objective Questions

This section consists of two objective questions. The candidates were
required to answer both questions in this section.

Question 1: Multiple Choice Items

The question consisted of 10 multiple choice items set from eight (8)
topics, which were Water; Atomic Structure; Fuels and Energy; Matter;
Organic Chemistry; Laboratory Techniques and Safety; Non-Metalsand
Their Compounds, and Air, combustion, Rusting and Fire fighting. In
each item, the candidates were required to choose the correct answer
from the given alternatives, A to E and write its letter beside the item
number in the answer booklet provided.

This question was attempted by 155,437 candidates (100%). The
analysis of the candidates’ performance indicates that 5.18 per cent
scored from 0 to 2 marks, 56.81 per cent scored from 3 to 6 marks, while
38.01 per cent scored from 7 to 10 marks. Generally, the performance in
this question was good because 94.82 per cent of the candidates scored 3
marks or above. The candidates’ performance in this question is
summarized in Figure 1.
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Figure 1: Candidates’ Performance in Question 1

In item (i), the candidates were required to identify the property of
water. The correct answer was B, It is neither acidic nor basic.
Candidates who opted for the correct answer had adequate knowledge
that the pH of water is neutral. The candidates who chose distractor A, It
is a very good solvent did not realize that being solvent is not a chemical
property. Those who opted for distractor C, It has higher surface tension
did not realize that there are other liquids with much higher surface
tension than water. Candidates who wrote distractor D, It can exist in
three states of matter considered the existence of water in form of ice,
liquid and vapour, as a chemical, instead of physical property. Similarly,
those who chose distractor E, It expands when it freezes were not aware
that the anomalous expansion of water is purely a physical property.

In item (ii), the candidates were required to identify the maximum
number of electrons that could be accommodated by the innermost shell
of atoms. The correct answer was D, 2. Candidates who chose the
correct answer had enough knowledge that first shell can carry not more
than two electrons (doublet rule). Those who opted for distractors A, 3;
B, 1 or C, 4 did not understand the rules that guide the filling of
electrons in shells. Those who opted for distractor E, 8 confused the
doublet with octet rule which directs the filling of electrons in other
shells rather than the innermost shell.



In item (iii), the candidates were required to identify the criterion for
good fuel among others. The correct answer was A, High speed of
continous energy supply. The candidates who chose the correct answer
understood that a good fuel should supply energy continuously at a high
rate once burnt. Similarly, the candidates who chose distractor B, High
energy value supplied, were also correct bacause high energy value
supplied means high caloric value which does not depend on the amount
of mass. Candidates who opted for either distractor C, Low
carbondioxide supplied or D, High carbondioxide production confused
the main product of combustion (carbondioxide) with the qualities for a
good fuel. The candidates in this category also considered that
carbondioxide gas is useful, despite the fact that it pollutes the
environment. The candidates who opted for E, High content of non-
combustable material did not realize that a good fuel should have low
content of non-combustible material.

In item (iv), the candidates were asked What conclusion can be drawn
from the random movement of pollen grains suspended in air? The
correct answer was C, Matter is particulate in nature. The candidates
who got the correct answer had adequate knowledge about the kinetic
nature of matter. The candidates who chose distractor A, Matter is
lighter in nature incorrectly generalized all matter to be lighter in nature,
where-as some matter is heavy. Those who chose distractor B, Matter is
solid in nature had a misconception that matter exists only in one state
(solid). This was, however, not correct because matter can exist in either
of the three states depending on the conditions. The candidates who
opted for distractor D, Mattter is gaseous in nature did not realize that
the same matter can exist in solid or in liquid form. Similarly, the
candidates who opted for distractor E, Matter is wave in nature had no
adequate knowledge on the experiment used to verify that matter is
made up of particles.

In item (v), the candidates were asked Which energy source can be
reused after being exploited? The correct answer was C, Renewable
source. The candidates who chose the correct answer had sufficient
knowledge that renewable energy sources can be replenished after
exploitation. The candidates were aware that these sources of energy are
categorised as renewable sources. The candidates who chose distractor
A, Combustible source confused the concept of combustion with types of
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fuels. Those who chose distractor B, Non renewable source did not
understand that non-renewable sources of energy such as fossils can not
be reused after exploitation. The candidates were supposed to know that
renewable sources of energy are those that can be replaced within a short
period of time, and can be utilized again, for example wind and solar
energy. The candidates who opted for either distractor D, Synthetic
Source or E, Natural source lacked adequate knowledge about
classification of energy based on the sources (synthetic and natural
source).

In item (vi), the candidates were required to identify the formula for
prop-1-ene. The correct answer was E, CH3CHCH,. The candidates
who chose the correct answer had adequate knowledge that prop-1-ene
is an alkene derived from the general formula C,Hz,, and its number of
carbon atoms (n) is 3. The candidates who opted for distractor A, C3Hs;
B; CH3CCH; C, C3H, or D, HCH,CCH failed to determine the number
of hydrogen atoms in propene. Basically, the candidates lacked adequate
knowledge about homologous series.

In item (vii), the candidates were required to identify the instrument
which was not a component of the First Aid Kit. The correct answer was
C, Knife. The candidates who chose the correct answer had adequate
knowledge about the items found in the First Aid Kit and their uses. The
candidates who chose distractor A, Goggles were not aware that goggles
are used for protection of eyes. The candidates who opted for distractors
B, Pair of scissors or E, Razor blade failed to understand the function of
scissor and razor blade is to cut dressing materials. Those who opted for
distractor D, Gloves failed to understand that the function of gloves is to
cover the hands of the person who administers first aid to avoid infection
and direct contact with the victim’s body fluid.

In item (viii) the candidates were required to identify the element which
is oxidized in the reaction 2FeSO, +Cl, + H,SO, — Fe(SO, ), + 2HCI .

The correct answer was distractor E, Iron. The candidates who gave the

correct answer had good understanding of the concept of oxidation and

reduction. Thus, they were able to notice that, iron was oxidized because

its oxidation number changed from 2* to 3. Those who chose distractor

A, Chlorine did not realize that oxidation number of chlorine decreased

from 0 to -1 hence, it was reduced in that reaction. The candidates who
5



opted for either distractor B, Hydrogen; or C Oxygen, were not aware
that these elements were neither oxidized nor reduced in the process.

In item (ix), the candidates were tasked to identify the components of
fire. The correct answer was E, Oxygen, fuel and heat. The candidates
who chose the correct answer had adequate knowledge about the basic
requirements to start fire. The candidates who chose distractor A,
Match box, fire wood and kerosene did not realize that it is impossible to
make fire without oxygen and heat. Those who chose distractor B,
Match box, fire wood and oxygen were not aware that heat was missing.
The candidates who opted for distractor C, Oxygen , fuel and fire wood
did not understand that fire-wood is a type of fuel, hence, since there is
no heat fire will not start. Similarly, the candidates who opted for D,
Oxygen ,heat and match box failed to understand that match box is not a
component needed to start fire.

In item (x), the candidates were asked Why is nitrogen formed first
during fractional distillation of air? The correct answer was E, It has
got low boiling point. The candidates who chose the correct answer had
good knowledge that air is a mixture of miscible components having
close boiling points, and cannot be separated by simple distillation, but
fractional distillation. In relation to other components of air, nitrogen gas
has got lower boiling point, hence formed first during fractional
distillation. The candidates who opted for distractor A, It has got high
boiling point failed to understand that a component with high boiling
point does not evaporate easily. Those who chose distractor B, It has got
low density confused the term density with boiling point. Similarly, the
candidates who wrote distractor C, It has got low melting point
associated the fractional distillation with the parameter of melting
instead of boiling point which was not correct. Distractor D, It has got
high density was opted by the candidates who confused the property of
heavy substances to settle at the bottom with the concept of boiling point
in fractional distillation.



2.1.1.2  Question 2: Matching Items

The question was set from the topic of Chemical Kinetics, Equlibrium
and Energetics, and it consisted of five premises in List A to be

matched with seven responses,in List B as follows:

List A

List B

(i) Increases colliding particles per time
(it) Favours endothermic reaction

(iii) Increases the speed to reach equilibrium
(iv) Favours the side with fewer molecules

(v) Favours more products on opposite side

o O w

m

Increase in temperature
Increase in surface area
Increase in pressure
Increase in concentration
Introducing a catalyst
Decrease in temperature

Decrease in pressure

The question was attempted by 155,437 candidates (100%). 32.23 per
cent scored from 0 to 1 mark while 47.03 per cent scored from 2 to 3
marks. The candidates who scored from 4 to 5 marks were 20.74 per
cent, including 12.58 per cent who scored full marks. Generally, the
candidates’ performance in this question was good as 67.77 per cent of
the candidates 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 (20.74%) in this question
matched the items given correctly. This indicates that they had
adequate knowledge on the factors affecting the rate of chemical
reaction. Extract 2.1 is a sample of correct responses from one of the
candidates to this question.

21 ) (il ) i) | ) (V)
B A E | C b

L

Extract 2.1: A sample of correct responses to question 2

In extract 2.1, the candidate correctly matched all the items in List A,
which explained the effects on the rate of chemical reaction with their
physical conditions in List B.

However, some of the candidates who scored low marks (32.23%) failed
to attempt most of the items. They related the effects on the rate of
chemical reaction with inappropriate physical conditions. For instance,
there were candidates who incorrectly associated item (i) Increases
colliding particles per time with response F decrease in temperature
instead of response B Increase in surface area. Other candidates
incorrectly related (ii) Favours endothermic reaction with G Decrease in
pressure instead of A Increase in temperature. Also, in item (iii),
Increases the speed to reach equilibrium matched with E, Introducing a
catalyst, but some candidates wrote C Increase in pressure. Some of

8
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them incorrectly identified E, Introducing a catalyst as the factor which
favours the side with fewer molecules in item (iv). The candidates failed
to understand that the role of catalyst is to alter the rate of chemical
reaction. Others opted for B, Decrease in temperature , as a factor which
favours a side with fewer molecules. The candidates also matched item
(v) Favours more products on opposite side with response E,
Introducing a catalyst, which was incorrect. Generally, in this category,
the candidates had inadequate knowledge about factors affecting rate of
chemical reactions and position of chemical equilibrium, thus performed
poorly. A sample of incorrect responses is shown in extract 2.2

1 1y

;l[ N
D DIEIP IR

Extract 2.2: A sample of incorrect responses to question 2

In extract 2.2, the candidate matched all the items incorrectly.

Section B: Short Answer Questions

This section consisted of 10 questions. The candidates were required to
answer all the questions.

Question 3: Matter

The question consisted of two parts, namely (a) and (b), as follows:

(a) How useful is mattter in our daily life? Give four points with an
example for each.

(b) Why are the chemical symbols important in chemistry? Give three
reasons.

A total of 155,437 candidates (100%) attempted this question in which
23.76 per cent scored from 0 to 2 marks. Candidates who scored from
2.5 to 4.5 marks were 37.53 per cent, while those who scored from 5 to
7 marks were 38.71 per cent. The general performance was good
because 76.24 per cent of the candidates scored 2.5 marks or above.
Figure 3 gives a summary of the candidates’ performance in question 3.
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Figure 3: Candidates’ Performance in Question 3

The candidates who scored high marks (38.71%) had adequate
knowledge of the application of matter in daily life, in part (a). Most of
the candidates cited uses of matter according to Chemistry and daily life
experience. Likewise, they had appropriate skills on the concept of
chemical symbols of elements, which enabled them to provide correct
responses in part (b). 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 attempted all parts of the question correctly
by stating four applications of matter in daily life in part (a). Also, in
part (b), he/she wrote correctly three points on the importance of
chemical symbols in Chemistry.

However, some candidates who scored low marks (23.76%) failed to
attempt most parts of the question. For instance, in part (a), one
candidate incorrectly wrote “matter changes from solid to liquid”.
Another candidate incorrectly wrote “Matter have both physical and
chemical properties”. Some of the candidates gave examples of matter
without giving their uses. Other candidates gave the three states of
matter with examples, contrary to the requirement of the question. This
suggests that the candidates lacked adequate knowledge about the
application of matter. Similarly, in part (b), some of the candidates
wrote procedures of writing chemical equations instead of the
importance of chemical symbols. Other candidates wrote chemical
symbols for some of the first twenty elements of the Periodic Table.
The candidates in this category lacked knowledge about the concept of
chemical symbols and its significance. Extract 3.2 shows a sample of
incorrect responses from one of the candidates.
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Extract 3.2: A sample of incorrect responses to question 3

In extract 3.2, the candidates attempted all parts of the question but
failed to write the correct application of matter in daily life in part (a).
Furthermore, he/she failed to give reasons as to why chemical symbols
are important in Chemistry.

Question 4: Chemical Kinetics, Equlibrium and Energetics

The question comprised parts (a), (b) and (c). The candidates were asked
as follows

Zinc granules were placed in a beaker containing excess dilute
sulphuric acid standing on a direct reading balance. The mass of a
beaker and its contents were recorded after every two seconds as shown
in Table 1~

12



Table 1

Time (s) 0 2 4 6 8 10

Mass (g) | 110.20 | 110.10 110.00 | 108.50 107.20 | 107.20

Then, candidates were required to answer the following questions:
(@ Why was there a loss in mass?
(b) Why did the mass remained constant after the eighth second?

(c) Briefly explain what would happen to the rate of reaction if zinc
powder was used instead of granules.

The question was attempted by 155,437 candidates (100%). 65.52 per
cent scored from 0 to 2 marks, whereas 14.59 per cent scored from 2.5
to 4.5 marks. The analysis indicates that only 19.89 per cent scored from
5 to 7 marks. Generally, the performance of the candidates in this
question was average as 34.48 per cent scored 3 marks or above. The
candidates’ performance is summarized in Figure 4.
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Figure 4: Candidates’ Performance in Question 4

The candidates who scored high marks (19.89%) gave correct
explanations about the observations, in part (a) — (c). They were able to
clarify that zinc would displace hydrogen atom from sulphuric acid to
liberate hydrogen gas, in part (a). Likewise, in part (b), the candidates
associated the effect of concentration with the rate of chemical reaction.
Moreover, in part (c), the candidates indicated that zinc powder had

13



large surface area which increases the rate of reaction by increasing
number of particles available for the reaction with dilute sulphuric acid.
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, the candidate provided correct reasons for the decrease in
mass of beaker and its contents, in part (a). Also, the candidate gave a
reason for the mass of beaker and contents to remain constant after
eight seconds of the reaction, in part (b). Lastly, he/she explained the
effect of surface area on the rate of chemical reaction, in part (c),
correctly.

On the other hand, the candidates who scored low marks (65.52%) did
not attempt most parts of the question correctly. For example, in part
(a), some of the candidates wrote “because sulphuric acid was dilute”.
Others wrote that “the acid was not concentrated”. Those candidates
failed to understand that zinc being on top of hydrogen in reactivity
series, can displace hydrogen from dilute sulphuric acid to form
hydrogen gas which escapes from the beaker and lead to the loss of
mass of the contents. Also, in part (b), some candidates gave irrelevant
reasons for the mass to remain constant, such as low temperature, and
low concentration of the acid. Other candidates responded incorrectly
that sulphuric acid was finished in the reaction. These candidates were
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not aware that zinc was the limiting reagent, and that dilute sulphuric
acid was in excess. Furthermore, in part (c), some of the candidates
responded incorrectly that zinc powder was used because it is fine.
Furthermore, other candidates had incorrect notion that zinc powder
occupies small area or had reduced small volume. In general, the
candidates failed to understand that zinc powder has a large surface
area compared to unground zinc. 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

In extract 4.2, the candidate gave incorrect reasons to all parts of the
question.

Question 5: Organic Chemistry

The question had two parts, namely (a) and (b). The candidates were
asked as follows:

A certain compound with the molecular mass of 28 was analysed and
found to be composed 0.6 g of carbon and 0.1 g of hydrogen.

(a) Workout its empirical formula and molecular formula.

(b) Classify the compound to its homologous series.

The question was attempted by 155,437 candidates (100%). 31.12 per
cent of the candidates scored from 0 to 2 marks while 16.63 per cent
scored from 2.5 to 4.5 marks. The analysis shows that 52.25 per cent

scored from 5 to 7 marks. Generally, performance of the candidates in
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this question was relatively good as 64.88 per cent of the candidates
scored 5 marks or above. The performance of the candidates is
summarized of in Figure 5.

100 -
90 -
80 -
70 -
60 - 52.25
50 -
40 - 31.12
30 -
20 -
10 -
0 - | |
0.0-2.0 25-45 50-7.0
Scores

16.63

Percentage of Candidates

Figure 5: Candidates’ Performance in Question 5

The candidates who scored high marks (52.25%) had adequate
knowledge, and demonstrated necessary mathematical skills in the
calculation of empirical and molecular fromula from the given masses.
In part (b), the candidates correctly identified alkene as the homologous
series to which the compound belonged. This implies that the candidates
had sufficient knowledge on the properties of homologous series of
hydrocarbons. 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

In extract 5.1, the candidate calculated the empirical formula and
molecular formula correctly in part (a). He/she correctly classified the
compound by identifying its homologous series which is alkene in part

(b).

However, the candidates who scored low marks (31.12%) in this
question had poor mathematical skills on the steps to be followed while
calculating empirical and molecular formula. Some candidates used
molecular masses of the elements instead of atomic masses. Also, some
candidates divided the atomic masses to the mass composition instead of
dividing mass composition over atomic mass. In part (b), some of the
candidates wrote incorrect homologous series, such as alkane and
alkynes. The candidates had inadequate knowledge about organic
compounds. Extract 5.2 shows a sample of incorrect responses in
question 5.
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In extract 5.2, the candidate incorrectly regarded the atomic masses of
the elements as percentage composition of carbon and hydrogen in part
(). He/she divided the values obtained in the first stage with atomic

masses instead of dividing with the smallest value. Furthermore, the

candidate wrote numbers, instead of empirical/molecular formula.

Extract 5.2: A sample of incorrect responses to question 5
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He/she gave structural formula instead of the homologous series, in part
(b), thus failed to score marks in this question.

Question 6: lonic Theory and Electrolysis

The question was asked as follows:

A Form Three student conducted an experiment to prepare a gas in the
laboratory by decomposing a compound using electricity. A steady
current was allowed to flow through the solution for 3 hours. At s.t.p
4.12 dm?® of the gas which relighted the glowing splint was produced.

(a) What terminology is used to refer to such experiment set up?

(b) Work out the current flowing in the circuit.

A total of 155,437 (100%) candidates attempted this question. The
candidates’ performance indicates that 72.19 per cent scored from 0 to 2
marks, 17.69 per cent scored from 2.5 to 4.5 marks, whereas 10.12 per
cent scored from 5 to 7 marks were. Generally, the performance in this
question was weak because only 27.81 per cent of the candidates scored
2.5 marks or above. The summary of the candidates’ performance is
shown in Figure 6.

10.12%
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Figure 6: Candidates’ Performance in Question 6

The candidates who scored low marks (10.12%) failed to attempt most
parts of the question. For example, in part (a), some candidates wrote
“electricity” instead of electrolysis. Other common responses due to
candidates’ misconceptions in this part were decomposition, electrolytes

19



and electrodes. Those candidates confused terms which are covered in
electrolysis. This was attributed to insufficient knowledge about the
concept of elctrolysis. The candidates were supposed to understand that
electrolysis is the process in which a substance in acqueous solution or
in molten state produce free ions by passing electric current through it.
In part (b), most of the candidates carried the calculation wrongly. For,
instance, some of them failed to convert minutes (time) given into
seconds. Other candidates incorrectly multiplied the volume of oxygen
gas with time, a step which was not appropriate. Also, the candidates
failed to write a balanced chemical equation for the liberation of oxygen
gas. As a result, they got wrong number of Farads required to liberate
one mole of oxygen gas. additionally, there were candidates who applied
incorrect formulae. For example, one candidate wrote that
Current = charge x time. Generally, the candidates failed to apply the

Faraday’s first law of electrolysis in calculating the current which was
flowing through the circuit. Extract 6.1 shows a sample of incorrect
responses in question 6.

g (0) TMLm?ma\%j_b_pmm&n_%&KﬂﬂMj&_
ij : hﬂ-Jc& nt\ltr\‘ - . -
‘L{ e = = \w AWES - . : : ) e

(&u;ﬁﬁﬁdhi_ngtQAng

' Lrom

n = 4'-"2.
x4
Nz o |&mele= auanbiby o eledronS: |
Thea v
Corrrd- = poL R [@)

(Y3 l#)

Extract 6.1: A sample of incorrect responses to question 6

In extract 6.1, the candidate wrote aim of the experiment instead of the
terminology reffering to the experimental set up, in part (a). He/she
divided amount of substance instead of the quantity of electric charge
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over time in part (b). Furthermore, the candidate converted minutesd
incorrectly into 1,080 seconds instead of 10,800 seconds.

The candidates who scored high marks (10.12%) identified the
terminology for the experimental set up as electrolysis, in part (a). This
means that the candidates had adequate knowledge about electrolysis. In
part (b), the candidates correctly calculated the current required through
mathematical manipulation of the volume of gas evolved, and time taken
at s.t.p. The candidates calculated mass of the gas and then applied
Faraday’s first law of electrolysis to calculate the amount of electric
current. Extract 6.2 shows a sample of correct responses in question 6.
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Extract 6.2: A sample of correct responses to question 6

In extract 6.2, the candidate gave the correct terminology, which was
electrolysis, in part (a). In part (b), he/she followed clearly the steps to
calculate the current flowing in the circuit.

Question 7: Acids, Bases and Salts

The candidates were required to classify the following salts based on
solubility in water: Sodium carbonate, Lead nitrate, Silver chloride,
copper(l1) silphate, Zinc chloride, Barium sulphate and Lead sulphate.

A total of 155,437 candidates (100%) attempted this question. The
analysis shows that 53.91 per cent scored from 0 to 2 marks, 20.95 per
cent scored from 2.5 to 4.5 marks while 25.14 per cent scored from 5 to
7 marks. Generally, the performance of the candidates in this question
was average because 46.09 per cent of the candidates scored 4.5 marks
or above. The candidates’ performance in this question is as shown in
Figure 7.
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Figure 7: Candidates’ Performance in Question 7

The candidates who scored high marks (25.14%) had good
understanding that all carbonates are insoluble in water except sodium
carbonate, potassium carbonate and ammonium carbonate. They were
also aware that all sulphates are soluble in water except barium sulphate
and lead sulphate. Similarly, the candidates were aware that all nitrates
are soluble in water. Furthermore, the candidates knew that all chlorides
are soluble in water with exception of silver chloride, mercury(ll)
chloride and Lead(ll) chloride. 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

In extract 7.1, the candidate correctly classified the given salts on the
basis of solubility in water.
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2.1.2.6

Nonetheless, the candidates who scored low marks (53.91%) failed to
attempt most parts of the question. For instance, some of the candidates
categorised sodium carbonate as insoluble, while it is soluble. Other
candidates classified lead nitrate as insoluble, while it is water soluble.
Also, other candidates classified silver chloride and barium sulphate as
soluble salts, while they are insoluble. There were also candidates who
incorrectly classified the compounds as acidic salts and basic salts. Other
candidates sorted the salts into chlorides, sulphates, nitrates and
carbonates, contrary to the requirement of the question. These incorrect
responses show that the candidates had insufficint knowledge about the
properties of carbonates, chlorides, sulphates and nitrates. 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 incorrectly classified the salts into
weak/strong bases and weak/strong acids.

Question 8: Hardness of Water

The candidates were given the following information “Table 2 shows the
volume of soap solution needed to form leather with three samples of
water of equal volumes. Use the data from the table to answer the
question that follow:

Table 2
Water sample Volume of soap solution (cm®)
E 6.5
F 0.2
G 3.7
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(a) Identify two things other than the volume of water that must be kept
constant for such data to be meaningful.
(b) (i) Identify which water sample has the highest hardness. Give
reason.
(i) Give three causes of hardness of water.

The question was attempted by 155,437candidates (100%). 48.9 per cent
of the candidates scored from 0 to 2 marks, 29.44 per cent scored from
2.5 to 4.5 were while 21.66 per cent scored from 5 to 7 marks. The
analysis shows that 51.1 per cent of the candidates scored 2.5 marks or
above, indicating average performance in overall. The candidates’
performance in this question is summarized in Figure 8.
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Figure 8: Candidates’ Performance to Question 8

The candidates who scored high marks (21.66%) were knowledgeable
about the salts which cause hardness of water. Likewise, the candidates
had adequate knowledge about the methods required to remove hardness
of water. The candidates understood that temporary hardness of water is
caused by dissolved salts, such as calcium bicarbonate and magnesium
bicarbonate, which are thermally unstable, and thus can be removed by
boiling. Moreover, the candidates in this category had good mastery of
the concept of variables. Thus, they were able to identify that
temperature was a controled variable (temperature should be kept
constant). Extract 8.1 shows a sample of correct responses in question
8.
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Extract 8.1: A sample of correct responses to question 8

In extract 8.1, the candidate managed to identify the factors to be kept
constant during the experiment in part (a). Also in part (b), the candidate
identified the sample with the highest hardness of water and their causes.

On the contrary, the candidates who scored low marks (48.90%) wrote
incorrect responses, in part (a). Some of them responded by writing

incorrect factors, such as density of water, duration of experiment and
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2.1.2.7

pH of the water used. For example, one candidate wrote that the pH
should be not acidic. Other candidates responded that the soap must
form leather. Also there were candidates who had the notion that equal
volume of the soap should be used for each sample of water. Others
wrote sample F, instead of sample E, in part (b) (i), while in part (b) (ii),
they mentioned sodium carbonate and potasium chloride as the causes of
hardness of water, which was incorrect. Generally, the candidates in this
category had inadequate knowledge about the concept of hardness of
water, its causes and methods used to remove it. 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, the candidate wrote incorrect factors to be kept constant
during the experiment, in part (a). In part (b) (i), he/she incorrectly
identified sample F as the one with the highest hardness of water.
Furthermore, in part (b) (ii), the candidate gave incorrect causes of
hardness of water.

Question 9: Matter
In this question, the candidates were asked as follows:

Consider the following substances: milk, copper, soap, steel, chlorine
and sugar.

(@) Identify the elements, compounds and mixtures from the list.

(b) Give four differences between the elements identified in 9 (a).
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The question was attempted by 155,437 candidates (100%). 44.23 per
cent of the candidates scored from 0 to 2 marks, 30.18 per cent scored
from 2.5 to 4.5 marks, while 25.59 per cent scored from 5 to 7 marks.
The general performance was average because 55.77 per cent of the
candidates scored 2.5 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, those who scored
high marks (25.59%) had adequate knowledge on the properties of
elements, mixtures, and compounds. As a result, they managed to
identify elements, compounds, and mixtures, in part (a). Also in part (b),
they differentiated copper (metal) from chlorine (hon-metal) correctly.
Extract 9.1 shows a sample of correct responses in question 9 from one
of the candidates.
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Extract 9.1: A sample of correct responses to question 9

In extract 9.1, the candidate correctly identified the elements,
compounds, and mixtures in part (a). Similarly, in part (b), he/she gave
appropriate differences between copper and chlorine.

On the other hand, the candidates who scored low marks (44.23%) gave
incorrect responses in all parts of the question. For instance, some of the
candidates classified milk as a compound, and chlorine as a metal. Also,
there were candidates who termed soap as a mixture, in part (a) which
was incorrect. In part (b), the candidates correctly assigned properties of
non-metals, such as poor conductor of heat to copper, contrary to the
fact. Furthermore, some candidates termed steel as an element, instead
of mixture which implies that the candidates considered iron and steel
being synonimous. Consequently, they assigned incorrect properties to
steel in part (b). The responses suggest that the candidates lacked
adequate knowledge on the properties of elements, mixtures and
compounds. 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 examples of elements,
compounds and mixtures in part (a). In part (b), he/she gave incorrect
differences between copper and chlorine.

Question 10: Extraction of Metals

The question had two parts, namely (a) and (b). In part (a), the
candidates were required to explain the function of coke and hot air in
the extraction of iron from its ore. In part (b), they were required to
account for the fact that aluminium is a vital element in our daily life by
giving four points.

The question was attempted by 155,437 candidates (100%). Analysis
indicates that 61.79 per cent scored from 0 to 2 marks, 26.49 per cent
scored from 2.5 to 4.5 marks and 11.72 per cent scored from 5 to 7
marks. Generally, the performance in this question was average as
38.21 per cent of the candidates scored 2.5 marks or above. Figure 10
shows a summary of the candidates’ performance in this question.
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Figure 10: Performance of Candidates in Question 10

The candidates who scored high marks (11.72%) explained the function
of both coke and hot air in the extraction of iron in part (a). They
indicated that coke or carbon combines with oxygen to form carbon
dioxide which is further reduced by carbon to form carbon monoxide. In
part (b), the candidates gave four points to justify the importance of
aluminium in our daily life. For instance, the candidates wrote that
aluminium is used in making partition of offices and constructing bodies
of airplanes. Extract 10.1 is a sample of correct responses in question 10.
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Extract 10.1: A sample of correct responses to question 10
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In extract 10.1, the candidate gave correct uses of coke and hot air in the
extraction of iron, in part (a). In part (b), he/she gave four points on the
importance of aluminium in our daily life.

However, the candidates who scored low marks (61.79%) gave incorrect
function of both coke and hot air in the extraction of iron in part (a).
These candidates lacked adequate knowledge about the steps involved
during extraction of iron from its ore. For example, some candidates
wrote that the function of coke is to remove impurities from slag. Others
considered that hot air was intended to melt the impure iron. Also, there
were candidates who associated the role of hot air with lowering the
boiling of iron ore. In part (b), some of the candidates wrote incomplete
sentences, while others gave inappropriate uses of aluminium. For
instance, one candidate wrote “Aluminium is used in vulcanisation of
ruber.” Other candidates incorrectly associated uses of other metals with
the uses of aluminium. For example, one candidate wrote “It is used to
construct railway lines”. Generally, the candidates had no adequate
mastery of the concept of extraction, and the uses of the metals. Extract
10.2 is a sample of incorrect responses from one of the candidates in
question 10.
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Extract 10.2: A sample of incorrect responses to question 10

In extract 10.2, the candidate gave incorrect function of coke and did not
respond to the function of hot air in the extraction of iron, in part (a). In
part (b), the candidate gave properties of of aluminium instead of its uses
in daily life correctly.
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2.1.2.9

Question 11: Compounds of Metals

The question was as follows:

An unkown green sample was mixed with dilute HNO3; and gave a blue
solution and a gas which precipitated lime water. The resulting solution
was evaporated to dryness and upon further heating black residue was
formed together with a brown gas which relighted a glowing splint.

(a) Identify the green sample, blue solution, black solid and two gases.

(b) Give balanced chemical equation for the reaction between the
green sample and nitric acid, and the equation for the formation of
balck residue.

The question was attempted by 155,437candidates (100%). The analysis
of candidates’ performance indicates that 88.18 per cent scored from 0
to 2 were, 5.77 per cent scored from 2.5 to 4.5 marks while 6.05 per cent
scored from 5 to 7 marks. Generally, the performance of the
candidates in this question was weak because only 11.82 per cent
scored 2.5 marks or above. The summary of the performance is shown in
Figure 11.
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Figure 11: Candidates’ Performance in Question 11

The candidates who scored low marks (88.18%) did not attempt
correctly most parts of the question. For example, in part (a), some
candidates incorrectly identified copper(ll) sulphate as the green sample.
Another candidate incorrectly wrote sodium carbonate as the green
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sample. Other compounds which were incorrectly cited by candidates in
this part were calcium carbonate, potassium hydroxide, sodium chloride,
calcium hydroxide and calcium oxide. Also, some candidates incorrectly
identified the blue solution to be copper carbonate, instead of copper
nitrate. Furthermore, other candidates identified the black solid as
calcium oxide or calcium hydroxide, instead of copper oxide. Similarly,
candidates predicted the brown gas incorrectly by writing carbon dioxide
instead of nitrogen dioxide. Basically, the candidates lacked adequate
knowledge on the chemical properties of metal compounds, especially
when treated with mineral acids. In part (b), the candidates wrote
inappropriate chemical equations, indicating incorrect reactants and
products. For instance, there were candidates who indicated oxygen,
hydrogen and nitrogen gas among the products formed from the reaction
between the green sample and dilute nitric acid. Similarly, some
candidates incorrectly wrote chemical equation showing the
decomposition of calcium carbonate, instead of copper(ll) nitrate.
Consequently, the candidates indicated calcium oxide instead of
copper(1l) oxide as the black residue. Basically, the candidates lacked
adequate skills of interpreting chemical reactions with the aid of
chemical equations. Extract 11.1 shows a sample of incorrect responses
in question 11.
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Extract 11.1: A sample of incorrect responses to question 11

In extract 11.1, the candidate wrote calcium carbide, calcium nitrate and
carbon instead of copper(ll) carbonate, copper(ll) nitrate and copper
oxide, respectively in part (a). He/she wrote incorrect chemical equation
for the reaction between calcium carbide and nitric acid instead of
CuCOs and dilute HNO3 acid.

However, the analysis indicates that the candidates who scored high
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2.1.2.10

marks (6.05%) wrote correct compounds in part (a). They also managed
to identify the gas that precipitated lime water as carbon dioxide and the
brown gas as nitrogen dioxide. In part (b), the candidates wrote the
chemical equations for the reaction of copper carbonate with dilute nitric
acid and the decomposition of copper nitrate. Generally, the candidates
had adequate knowledge about properties of compounds of metals.
Extract 11.2 is a sample of correct responses in question 11.
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Extract 11.2: A sample of correct responses in question 11

In extract 11.2, the candidate correctly identified the green sample, blue
solution, black solid and the two gases, in part (a). Also, he/she wrote a
balanced chemical equation for the reaction of the green sample with
nitric acid, and the equation for the thermal decomposition of copper(ll)
nitrate.

Question 12: Organic Chemistry

The question comprised parts (a) and (b). In part (a), the candidates were
required to distinguish alkanes from alkenes by giving three points. In
part (b), the candidates were required to give four reasons to justify the
special attention given to carbon (rather than other elements) in organic
chemistry.

A total of 155,437 candidates (100%) attempted this question, out of
which, 72.73 per cent scored from 0 to 2 marks, 22.43 per cent scored
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from 2.5 to 4.5 marks, while 4.84 per cent scored from 5 to 7 marks.
The general performance in this question was weak as only 27.27 per
cent of the candidates scored 2.5 marks or above. Figure 12 shows a
summary of the candidates’ performance in question 12.

4.84%

Scores
m00-20

25-45
m50-7.0

22.43%

Figure 12: Candidates’ Performance in Question 12

The candidates who scored low marks (72.73%) failed to distinguish
alkane from alkene, in part (a). Some of them interchanged properties of
alkanes with those of alkenes. For instance, one candidate wrote
“alkanes are unsaturated, while alkenes are saturated”. Another
candidate wrote “alkane formula is C,Hj, but alkene is CnHan:2”.
Similarly, some candidates wrote properties of alkynes, instead of
alkenes. In part (b), the candidates gave incorrect reasons about carbon.
For instance, one candidate responded “carbon is found high in the
reactivity series”, while carbon is not at high position in the reactivity
series. Other candidates wrote incorrect compounds of carbon, such as
carbon dioxide and carbonates, while others cited natural sources of
carbon. Basically, the candidates with low scores had inadequate
knowledge about the properties of hydrocarbons. Extract 12.1 shows a
sample of incorrect responses in question 12.
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Extract 12.1: A sample of incorrect responses to question 12

In extract 12.1, the candidate gave incorrect differences between alkanes
and alkenes, in part (a). Similarly, in part (b), he/she gave inappropriate
responses, thus lost all the marks allotted to this question.

The candidates who scored high marks (4.84%) differentiated alkanes

from

alkenes based on their chemical and physical properties. For

instance, one of the candidates wrote that the first member in alkane is
methane, while the first member in alkene is ethane. In part (b), the
candidates gave correct reasons to justify the special attention given to
carbon (apart from other elements) in organic chemistry. Extract 12.2
shows a sample of correct responses in question 12.
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Extract 12.2: A sample of correct responses to question 12

In extract 12.2, the candidate distinguished correctly alkanes from
alkenes, in part (a). Also, he/she gave appropriate characteristics which
qualify carbon to be given a special attention in chemistry.

Section C: Essay Questions

This section comprised two questions. The candidates were required to
answer only one question.

Question 13: Pollution

In this question, the candidates were required to explain six effects of
water pollution in Tanzania.

A total of 155,437 candidates (100%) attempted this question. The

analysis of the candidates’

performance indicates that 8.14 per cent

scored from 0 to 4 marks, 41.89 per cent scored from 4.5 to 9.5 marks,
while 49.97 percent scored from 10 to 15 marks. The general
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performance was good because 91.86 per cent of the candidates scored
4.5 marks or above. Figure 3 summarizes candidates’ performance in
question 13.

100 -
90 -
80
70
60 - 49.97
50 41.89
40 -
30

20 -
8.14
10 -

o,
0.0-4.0 45-95 10.0-15.0
Scores

Percentage of Candidates

Figure 13: Candidates’ Performance in Question 13

The candidates who scored high marks (49.97%) explained six effects of
water pollution in Tanzania correctly. To mention the few, some of the
points given include loss of biodiversity, accumulation of toxic materials
in the bodies of animals, erruption of water borne diseases, algal blooms,
and obstraction to water transport. The correct answers given indicate
that the candidates had adequate knowledge about pollution, specifically
acquatic pollution. Extract 13.1 shows a sample of correct responses
from one of the candidates in questionl13.
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Extract 13.1: A sample of correct responses to question 13

In extract 13.1, the candidate correctly explained the effects of water
pollution. He/she followed the appropriate rules required in essay

Nevertheless, the candidates who scored low marks (8.14%) gave
incorrect points about the effects of water pollution. Some of them
explained the three types of pollution, which are air pollution, terrestrial
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pollution and aquatic pollution. For instance, one of the candidates
described air pollution as “the introduction of harmful materials in air.”
Another candidate gave sources of water pollution, such as oil spills,
pesticides, fertilizers and uncontrolled disposal of industrial wastes into
water channels/bodies. Generally, the candidates lacked adequate
knowledge about the effects of water pollution. Extract 13.2 shows a
sample of incorrect responses in question 13.
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Extract 13.2: A sample of incorrect responses to question 13
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2.1.3.2

In extract 13.2, the candidate provided irrelevant responses, contrary to
the demand of the question.

Question 14: Soil Chemistry

In this question the candidates were required to describe six ways that
can be adopted by the farmers to mantain soil fertility in Tanzania.

A total of 155,437 candidates (100%) attempted this question. The
candidates’ performance analysis indicates that 3.24 per cent scored
from O to 4 marks, 14.17 per cent scored from 4.5 to 9.5 marks and
82.59 per cent scored from 10 to 15 marks. These data show that 96.76
per cent of the candidates scored 4.5 marks or above, indicating good
performance. The summary of the candidates’ performance is shown in
Figure 14.

Scores
m00-4.0
45-95
m10.0-15.0

3.24%

Figure 14: Candidates’ Performance in Question 14

The analysis of candidates’ responses indicates that, those who scored
high marks (82.59%) explained the meaning of soil fertility in the
introduction. In the main body, they explained appropriate ways of
maintaining soil fertility of a particular area. The responses given
suggest that the candidates understood the requirements of the question,
and had adequate knowledge about the application of the concept of soil
fertility in real life. Extract 14.1 shows a sample of correct responses to
question 14.
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Extract 14.1: A sample of correct responses to question 14

In extract 14.1, the candidate explained appropriate ways of
maintaining soil fertility.

Nonetheless, the candidates who scored low marks (3.24%) failed to
explain ways of maintaining soil fertility. Others explained ways
through which land degradation occurs or soil fertility is lost. For
instance, some candidates wrote about leaching and deforestation as
methods of maintaining soil fertility. Such responses imply that the
candidates did not understand the requirement of the question. Other
candidates wrote on the nutrients available in the soil such as organic
matter, humus, and minerals. This is an indication that the candidates
had insufficient knowledge about soil fertility. Extract 14.2 shows a
sample of incorrect responses in question 14.
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Extract 14.2: A sample of incorrect responses to question 14
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2.2

221

In extract 14.2, the candidate provided incorrect responses on the ways
to maintain soil fertility.

032/2 CHEMISTRY 2 (PRACTICALS)

There were three alternative papers of Actual Practical, namely 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 derived from the topic of Volumetric Analysis, while
question 2 was derived from the topic of Chemical Kinetics, Equilibrium
and Energetics.

Question 1: Volumetric Analysis

The question was attempted by 155,437 candidates (100%). The analysis
indicates that 9.84 per cent of the candidates scored from 0 to 7 marks,
40.60 per cent scored from 7.5 to 16.5 marks and 49.56 per cent scored
from 17 to 25. Generally, the candidates’ performance in this question
was good because 90.16 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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Alternative 2A

The candidates were provided with solutions A and D. One of those was
acidic, and the other was a basic solution. The basic solution was made
by dissolving 3.5 g of impure sodium hydroxide (NaOH) in a distilled
water, making up a solution of one litre. The acidic solution was 0.03 M
sulphuric acid (H,SO.). The candidates were required to perform the
following procedures, and then answer the questions that follow:

The candidates were provided with the following procedures:

(i) Pour about 1 cm® of solution A into a test tube and use litmus
paper to a test if it is an acid or a base.

(if) Discard the content and wash the test tube.
(iif) Repeat the procedures (i) and (ii) using a solution D.

(iv) Titrate the acid solution (in a burrete) against the base solution (in
a titration flask) using methyl orange (MO) as an indicator up to
the end point.

(v) Repeat the step (iv) to obtain three more readings and record the
results in a tabular form.

Questions
(@ (i)  What was the volume of the pipette used?
(i) What was the colour change at the end point?

(iii) Calculate the average volume of the acid used to
neutralize the base.

(b)  Write a balance chemical equation for the neutralization
reaction between solution A and D.

(c)  Calculate the percentage purity of sodium hydroxide.

The candidates who scored high marks in this question filled correctly
the table of results by considering two decimal places, and accuracy of
the data. This means that they followed correctly titrating procedures to
obtain correct readings. Similarly, the candidates read the volume of
pipette used and recorded it correctly. More-over, the candidates wrote
balanced chemical equation for the chemical reaction between sodium
hydroxide (NaOH) and sulphuric acid (H,SO,). The candidates applied
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the concept of mole and stochiometry to calculate the molarity of pure
sodium hydroxide with its appropriate SI unit. Similarly, the candidates
calculated the mass concentration of pure and impure sodium hydroxide.
Finaly, the candidates used the mass concentration of impure and pure
sodium hydroxide to calculate the percentage purity of sodium
hydroxide. Extract 15.1 shows a sample of correct responses in question
1 (Alternative 2A).
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Extract 15.1: A sample of correct responses to question 1, paper 2A
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In Extract 15.1, the candidate filled the table of results correctly,
carried out the subsequent calculations and finally, determined the
correct value of the percentage purity of sodium hydroxide.

Conversely, the candidates who scored low marks failed to fill the table
of results correctly. Some of them got incorrect volumes of the acid
solution used. Similarly, they failed to take into consideration the 2
decimal places, accuracy, and left some gaps in the table of results.
Some of them did not indicate the volume of pipette used. Likewise,
The candidates failed to write well balanced chemical equation between
H,SO, and NaOH. As a result, the candidates obtained incorrect mole
ratio of acid to base. Also, they used wrong formulae in the successive
calculations in an attempt to determine the percentage purity of sodium
hydroxide. For instance, some candidates used the formula
MaVana = MbVbnb instead of MaVanb = MbVbna. Generally, the
candidates in this category had insufficient knowledge about the concept
of laboratory apparatuses, chemical equation, mole concept and
volumetric analysis. Extract 15.2 shows a samples of incorrect
responses in this question.
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Extract 15.2: A sample of incorrect responses to question 1, paper 2A
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In Extract 15.2, the candidate skipped the table of results, and wrote
incorrect colour change in part (a). In part (b), he/she gave incorrect
chemical equation, and in part (c), he/she used volume instead of mass
concentration to calculate the percentage purity, instead of percentage
impurity of sodium hydroxide. However, the candidate indicated correct
volume of the pipette used.

Alternative 2B

The candidates were provided with solutions BB and CC. One solution
was acidic, while the other solution was basic. The acidic solution
contained 3.06 g/dm® sulphuric acid (H2S04), while the basic solution
contained 2 g of impure sodium hydroxide (NaOH) in 500 cm® of
distilled water. The candidates were required to perform the following
procedures, and then answer the questions that follow:

The candidates were provided with the following procedures:

(i) Pour about 2 cm® of solution BB into a test tube and use litmus
paper to test if it is acidic or a basic.

(ii) Discard the content and wash the test tube.
(iii) Repeat the steps (i) and (ii) using solution CC.

(iv) Titrate the acid solution (in the burrete) against the base solution
(in the titration flask) using methyl orange (MO) as an indicator up
to the end point.

(v) Repeat the step (iv) to obtain three more readings and record the
results in a tabular form.

Qestions
(@ (1))  What was the volume of the pipette used?

(i) Calculate the average volume of the acid used to
neutralize the base.

(ili)  What was the colour change at the end point?

(b) Write a balanced chemical equation for the the reaction between
solutions BB and CC.

(c) Calculate the percentage of impurity of sodium hydroxide.
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The candidates who scored high marks filled the table of results
correctly considering two decimal places and within accuracy of the
data. They correctly followed the titration procedures to obtain correct
readings. Also, they managed to read the volume of pipette used and
recorded it correctly. These candidates were able to write balanced
chemical equation regarding the chemical reaction of the two sample
solutions (NaOH and H,SO,). The candidates had adequate knowledge
on the concept of mole and related calculations. Thus, they wrote
correct formulae, calculated mass concentration and molarity of
sodium hydroxide. Finally, the candidates calculated percentage
impurity of sodium hydroxide. Extract 16.1 shows a sample of correct
responses in question 1 (Alternative 2B) from one of the candidates.
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Extract 16.1: A sample of correct responses to question 1, paper 2B

In Extract 16.1, the candidate filled the table of results correctly, and
used appropriate formulae to calculate the percentage impurity of
sodium hydroxide.

However, the candidates who scored low marks failed to fill the table of
results correctly by not adhering to 2 decimal places and accuracy.
Some of them did not indicate the volume of the pipette used to
measure the volume of the base. Likewise, the candidates failed to write
the balanced chemical equation between H,SO, and NaOH. For
example one candidate wrote H,SO, + NaoH — NaSO, + H,0.
Hence, he/she obtained acid base mole ratio of 1:1 instead of 1:2. Also,
the candidate used incorrect formulae in the successive calculations.
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Thus, they obtained incorrect values of percentage impurity of sodium
hydroxide. Generally, the candidates falling under this category lacked
adequate knowledge about the chemical equation, mole concept, and

volumetric analysis. Extract 16.2 shows a sample of incorrect responses
in question 1 (Alternative 2B).
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Extract 16.2: A sample of incorrect responses to question 1, paper 2B
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In Extract 16.2, the candidate calculated total volume of the acid used
instead of titre (average) volume in part (a). Similarly, the candidate
wrote incorrect chemical equation for the neutralization reaction. In part
(b), the candidate calculated the molar mass of sodium hydroxide
instead of the percentage impurity of sodium hydroxide. He/she failed
to construct a table of results and gave incorrect answers to the
remaining parts of the question.

Alternative 2C

The candidates were provided with solutions UU and VV, and were
required to proceed as follows:

Pour about 2 cm® of solution UU into a test tube; add 2 to 3 drops of
methyl orange (MO) indicator to test whether it is an acidic or basic
solution. Empty the test tube and wash it. Repeat the procedure using
solution VV.

The acidic solution you have identified is a solution of 0.1 M nitric acid.
The basic solution was made by dissolving 2.65 g of NaxCOs in a 0.5
dm® of a solution. Titrate the acid solution (from the burrete) against the
base solution (in titration flask) using methyl orange (MO) as an
indicator up to the end point. Repeat the procedure to obtain three more
burrete readings. Record your results in a tabular form.

Questions

(@) (i) What was the volume of the pipette used?
(if) Calculate the average titre volume.

(b) If the mole ratio between the base and acid for the reaction is 1:2
respectively, determine the following:
(i)  Concentration of NaxCOs in mol/dm® and g/dm®
(i)  Molecular mass of NaxCO3
(iti)  The value of x and hence replace it in the formula NaxCOs,

(c) Write a balanced chemical equation for the reaction between UU
and VV.
(d) What is the significance of the indicator in this experiment?

The candidates who scored high marks in this question correctly filled
the table of results, gave the volume of pipette used, and wrote well
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balanced chemical equation for the reaction between NaxCOs; and
HNOs. Also, they followed the correct procedures, and used
appropriate formulas in calculating the molarity of NaxCO3. Similarly,
the candidates calculated the mass concentration of pure NaxCOs,
finally, determined the value of x in NaxCOj3. Generally, the candidates
had adequate knowledge about neutralization reactions, and the mole
concept. Extract 17.1 shows a sample of correct responses in question
1 (Alternative 2C).

=~

Uu = Xala  Solyhon
NV Rael  Go\ytoen,

fa \oloms op He  Dipfe ygsd was 26w’

B, Vol gy Xl

| TPuor [ 1 T W
Toitl Veadipg () 00-00 0000 | 00:60 i 00 .00
! | ,
' | Rnel  veaking tew?)| 245 25100 <. \p | 24-9p
A INoluve el )] 24-5 [ a5 la5.10 Jo4.90

" Xveragg b Wlune = Vi Ay, &Y,

3.
! . 3
| = (9gx25cla 24.9 ) U
3
= +5 en®

& i
S Xvemgy Ate Mlume R 9Sum

b ﬁ.)(“},
¥, la= 2
My =4
M - g.0M
9050 Mo (b, ~* 1 5dw
0 : Y
\Sb'-' f).gmx

58



1

Y Ot 00 63 N, /o, m - tl/Avd ) /AW

Gh, |

_—

AL

MWk = la

\ ML vb N nb

s pAtXdsur o 2

Wy % otw |

Q\,N\L = gM_M

9 2

NEL - 0:g5M= O\qu(/&m&.,‘_ N

o bouentbon of (VA Gg w Ml 3 ()i 05 Jdw

=0 Con |

A;nmﬁrﬁ&h: Magy Q)

Nalime (An®)
Wuy = 2.65

Nilgne = 0 jm’

&“Mh&\bv\\ 9.654

0 Edm’ <

2l ol o Jwd

S loweybaben o M',LCD, 0 A/ 2 534 /ind.
T Pus g .

1) Welotular ways oy N, ty:
ey ’

-

Bow,

Wolady, = Aoy,

[‘M«v nagt »

59




T 8 =v bagibadon = §:24/4m°

=< Wolaky, = 0:05W ! /ind

Nblas Moy = dotedatn

Mohihy -

e D05l Ln?

= W\rﬁ 5‘30/&})\} > Wl’)/md

0 -0 & Mol /Axf?

g N\c\eu\\q\ MaLs of Mx[l)g K fi)&,é/ﬂlo\-

M Ny g X

B

thaval_fowle; DA, 4,

Welav_ thays v% M"(L"l: ‘%Nm«\
X,

\V\m, Nagog = 28X%+ 124 lbx2
‘ = 20X +12% 4%

D NX * o

e

708 4 ly = 0% .

2= Y68 -bo

98~ 46

Xz 4L _ 9.

21

X= g

60



Tolus . T bomula 3 Naylo,-

defuu < N Aot (¥Ng,)
NV =) .{m[i{l‘t\ dhonate  { Mah;).

W o ema{m '
gt & fqgmm (bonade > Sl itade twaker 4
Odenidiapis  4as

Oonfd Q@MD:

+ 2R, - (A fo, —HMMO_;;LL(H—UJ%_

é"fm (gutiann 0t dhe wdiaor (Nathyl Oeyy) 0 i exprmet
\$ ‘h’ 9‘(\&:\\: f  ond ()wﬂ o) Hh ‘(md\on Weans  Tha
%\ﬂt whv ‘“ﬂ Chawital \"mmn lndor Bo [nmphtﬂn 1 nn-J;{,;
mes O gt Gved Mile 0} He ‘hhmf Mekid e
‘mm\\ 'Ze]L\Tow\ R “\: Leddyc Al e

Extract 17.1: A sample of correct responses to question 1, paper 2C

In Extract 17.1, the candidate correctly identified the acid and base in
the unlabeled beakers. He/she filled the table of results with correct data,
which implies that the candidate performed correct procedures in the
titration. Furthermore, the candidate performed the subsequent
calculations and determined the value of X being 2, in the substance
NaxCOs. Thus, the correct formula of the compound was Na,COs. Also,
the candidate gave the significance of the indicator, in part (d).

On the contrary, the candidates who scored low marks failed to attempt
most parts of the question. For instance, in filling the table of results,
some of the candidates recorded the data with one decimal places instead
of two. Also, they did not indicate the volume of the pipette used and
most of the data recorded in the table deviated much from the expected
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volume. Similarly, the candidates wrote incorrect/unbalanced chemical
equations between HNO3; and NaxCOs, which led to wrong mole ratios.
In the calculation, they used incorrect formulae and followed
inappropriate mathematical steps in determining the value of X. Extract
17.2 shows a sample of incorrect responses in this question (Alternative
2C).
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Extract 17.2: A sample of incorrect responses to question 1, paper 2C

In Extract 17.2, the candidate identified the acid and base incorrectly in
the beakers. He/she also incorrectly performed titration, and the
calculations in determining the value of X in the formula NaxCOs. This
led to the incorrect value of X in the formula NaxCOs.

Question 2: Chemical Kinetics, Equilibrium and Energetics

The question was attempted by 155,437 candidates (100%). The analysis
shows that 10.94 per cent of the candidates scored from 0 to 7 marks,
37.26 per cent scored from 7.5 to 16.5 marks and 51.80 per cent scored
from 17 to 25 marks. Generally, the candidates’ performance in this
question was good because 89.06 per cent scored 7.5 marks or above.
The summary of the candidates’ performance is shown in Figure 16.
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Scores
m0.0-7.0
7.5-16.5
m17.0-25.0

37.26%

Figure 16: Candidates’ Performance in Question 2

Alternative 2A

The aim of the experiment was to determine the effect of concentration
on the rate of chemical reaction. The candidates were required to study
the reaction between sodium thiosulphate and hydrochloric acid. The
chemicals provided were labeledas LL and NN, containing 0.13 M
sodium thiosulphate and 2 M nitric acid, respectively. Also, each
candidate was given distilled water, stopwatch or stop clock, and a sheet
of white paper marked X.

The candidates were provided with the following procedures:
(i) Measure 20 cm® of solution LL and put it into a 100 cm® beaker.

(if) Place the beaker containing solution LL on the top of letter X
drawn on a sheet of paper.

(iii) Measure 10 cm® of solution NN; put it into a beaker containing
solution LL and immediately start the stopwatch. Swirl the beaker
with contents twice.

(iv) Look down vertically through the mouth of the beaker so as to see
the cross at the bottom of the beaker. Stop the clock when the letter
Xis invisible.

(v) Record the time taken for the letter X to dissapear completely.

(vi) Repeat the experiment using the data shown in the following table.
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Table: Experimental Data

Experiment | Volume off Volume of] Volume of{Time |1 1
No. NN (em®) | LL(cm®) |distilled [sec) | (€€ )
water
(cm’)
1 10 20 0
2 10 15 5
3 10 10 10
4 10 5 15
(@) Complete filling the experimental table.
(b)  What does % represent in the experimental table?
(c)  Write a balanced chemical equation for the reaction between
LL and NN
(d How was the factor of concentration varied in this
experiment?
(e)  Plot a graph of volume solution LL against %
()  Use the graph you have drawn in (e) above to explain how

the variation of concentration affects the rate of chemical
reaction.

The candidates who scored high marks in this question were able to fill
the table by using volume of NN, LL and distilled water in part (a). In
part (b), they had enough knowledge about the concept of rate of
Change in concentration

chemical reaction that is; rate of reaction = —
Change in time

In part (b), the candidates interpreted that % represented the rate of

reaction in the table. The candidates correctly wrote a balanced chemical
equation for chemical reaction between sodium thiosulphate and dilute
hydrochloric acid, in part (c). Likewise, the candidates explained that the
addition of water (dilution) was done technically to vary the
concentration, in part (d). Moreover, the candidates plotted the graph (to
obtain the best fit line) as required in part (e). In part (f), these
candidates appropriately pointed out that the rate of the reaction was
direct proportional to the concentration. Other candidates specified that
the reaction took more time because the concentration of sodium
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thiosulphate was decreased through dilution. Extract 18.1 shows one of
the correct responses in question 2 (Alternative 2A).
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Extract 18.1: A sample of correct responses to question 2, paper 2A

In Extract 18.1, the candidate filled the table of results correctly,
interpreted the reciprocal of time and wrote a balanced chemical

equation for the reaction which took place. He/she pointed the means of

varying concentration

, plotted the graph and interpreted the effect of
67

concentration on the rate of the reaction.



On other hand, the candidates who scored low marks failed to complete
the table of results correctly in part (a) Some of them recorded time
which deviated much from the expected range, implying that they lacked
skills of timing the stop watch. Others recorded similar values of both
time and 1/t, indicating failure in recognizing the relationship between
the two dimensions. In part (b), the candidates did not indicate the
reciprocal of time as the rate of the reaction. For instance, one of the
candidates wrote that “1/t show the progress of the reaction.” In part (c),
the candidates wrote chemical equations with incorrect products while
others failed to balance the equations. For example, there were
candidates who did not indicate sulphur as one among the products.
Similarly, some candidates obtained a mole ratio of 1:1 due to failure to
balance the chemical equation. In part (d), the candidates failed to state
how the concentration was varied in the experiment. For example, one
candidate wrote that the concentration was not changed. In part (e),
some of the candidates plotted the graph without labeling the axes, while
others did not indicate the title of the graph. Similarly, in sketching the
graph, some candidates used inappropriate vertical and horizontal scales.
Moreover, there were candidates who sketched curves instead of linear
graphs. In part (f), the candidates gave inappropriate comments
regarding the relationship between concentration and rate of the
reaction. This shows that the candidates lacked adequate knowledge
about chemical kinetics. Extract 18.2 shows a sample of incorrect
responses in this question (Alternative 2A).
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Extract 18.2: A sample of incorrect responses to question 2, paper 2A

In Extract 18.2, the candidate recorded incorrect data (time), and
calculated 1/t incorrectly, in part (a). He/she regarded that 1/t
represented minutes, instead of rate of the reaction. In part (c), the
candidate contradicted name and chemical formula without indicating
the products of the reaction. In part (e), the candidate plotted incorrect
graph, while in part (f), he/she did not specify the trend of variation of
the rate of the reaction by factor of concentration of sodium
thiosulphate.
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2.2.2.2

Alternative 2B

The aim of the experiment was to determine the effect of temperature on
the rate of chemical reaction. The candidates were required to study the
reaction between sodium thiosulphate and hydrochloric acid. The
chemicals provided were labeled as FF, containing 0.2 M sodium
thiosulphate solution and EE, containing 0.1 M hydrochloric acid
solution. Also, they were provided with thermometer, stopwatch/ stop
clock and a sheet of white paper marked X.

Candidates were required to proceed as follows:

(i)
(i)
(iii)
(iv)
(V)

(vi)

Place 50 cm® beaker on top of cross X on the plain sheet of paper
provided such that the cross X is visible through the mouth of the
beaker when viewed from above.

Prepare a water bath using 250 cm® or a 300 cm® beaker.

Measure exacctly 10 cm® of solution FF and 10 cm® of EE and
pour into separate boiling test tubes.

Put the two boiling test tubes into the water bath in step (ii) and
warm the contents to 40 °C.

Pour the hot solutions FF and EE into the 50 cm® beaker in step
(i) and immediately start the stopwatch/clock. Record the time
taken in seconds for the cross to disappear completely.

Repeat the procedures stated in (iii) to (v) at different temperatures
of 50 °C, 60 °C and 70 °C and record your readings as shown in
the following table.

Table: Experimental Data

Temperature (°C) Time (sec) 1 (sec)
time
40
50
60
70

The candidates were then asked the following questions:
(@) Complete filling the table.

(b) What does # in the table represent?
i

(c) Write a balanced chemical equation for the reaction
between EE and FF.
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(d) What is the name of the product causing the solution to
turn cloudy making the letter X to disappear?

(e) Plot graph of temperature against ti
ime

() From the graph what do you conclude about the effect of
increasing temperature on the rate of reaction?

The candidates who scored high marks in this question recorded correct
data of time, which were decreasing with increasing temperature, in part

(@). In part (b), they were able to notice that % represented the rate of the

reaction. This was attributed to sufficient knowledge on the concept of rate
Change in concentration
Change in time '

of chemical reaction; that is rate of reaction = In

parts (c) and (d), the candidates wrote well balanced chemical equation
between EE and FF, and identified Sulphur which caused the cross X to
disappear. The candidates accurately plotted the graph (to obtain a straight
line) as required in part (e), and correctly commented on its nature in part
(f), that the increase in temperature led to the increase in the rate of
reaction. Extract 19.1 shows a sample of correct responses in question 2
(Alternative 2B).
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Extract 19.1: A sample of correct responses to question 2, paper 2B

Nonetheless, the candidates who scored low marks failed to attempt most
parts of the question. In part (a), they filled the table by supplying incorrect
data, implying inadequate skills of data collection. Others recorded time in
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minutes instead of seconds. In part (b), the candidates failed to indicate that
the reciprocal of time represented rate of the reaction. For instance, one of
the candidates wrote “1/time represent concentration”, instead of rate of the
reaction. Similarly, the candidates wrote incorrect chemical equation for
the neutralization, in part (c). Some indicated incorrect reactants and
products. For instance, one candidate wrote the formula for sodium
sulphate, instead of sodium thiosulphate in the chemical equation. In part
(d), some candidates mentioned sulphate instead of sulphur as the product
which obscured mark X. Also, the candidates tried to sketch the graph, in
part (e), but failed to label the axes of the graph. Others did not indicate the
title of the graph. Similarly, some of the candidates used inappropriate
vertical and horizontal scales, thus, failed to draw the best line
appropriately. In part (f), the candidates gave inappropriate comments
based on the relationship between temperature and rate of chemical
reaction. This shows that the candidates had insufficient knowledge of the
effects of temperature on the rate of chemical reaction. Extract 19.2 shows
a sample of incorrect responses in this question (Alternative 2B).
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Extract 19.2: A sample of incorrect responses to question 2, paper 2B
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In Extract 19.2, the candidate recorded incorrect data and chemical
equation. Also, the candidate used the incorrect data to plot a curve which
led him/her to interpret the nature of the graph incorrectly. The candidate
also wrote incorrect chemical equation for the reaction between HCI (acid)
and Na,S,03 solution, hence, could not identify the substance which caused
the letter X to disappear.

2.2.2.3 Alternative 2C

The aim of the experiment was to determine the effect of concentration on
the rate of chemical reaction. The chemicals provided were C which
contained 10.0 g of sodium thiosulphate in 500 cm? litre of solution and H
which contained 2 M nitric acid solution. The candidates were also
provided with a stopwatch and a piece of white paper marked X and
distilled water.

Candidates were provided with the following procedures:

(1) Place a 100 cm® beaker on top of cross X on the plain paper such
that the cross X is visible through the mouth of the beaker when
viewed form above.

(i)  Measure 25 cm® of C and pour it into a beaker in step (i).

(iii) Measure 5 cm® of H and pour it into a beaker containing C in step
(i) and instantly start the stop watch.

(iv)  Stear the mixture with a glass rod while keep on observing the cross
from above: record the time taken for the cross to dissapear
completely.

(v)  Repeat the procedures (ii) — (iv) for different concentration of C as
indicated in the following table.

Table: Experimental Data

Volume of C | Distilled Volume | Time taken for
(cm®) water of H |[the cross to
(cm®) (cm®) disappear (sec).
25 0 5
20 5 5
15 10 5
10 15 5
5 20 5
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The candidates were then asked the following questions:
(@) Complete filling the Table.

(b) (i) Using the data in the table, plot a graph of volume (cm®) against
time (s).

(i) What does the shape of the graph indicate?
(c) Write the ionic equation for the reaction between C and H.
(d) Why did the cross X disappear?

() From the graph, what do you conclude about the effect of
increasing concentration on the rate of reaction?

The candidates who scored high marks in this question filled the table
correctly in which time was increasing with decrease in concentration of C
in part (a). The candidates accurately plotted the graph (obtaining a curve)
as required, in part (b) (i), and commented on its nature in part (b) (ii),
that the decrease in volume of sodium thiosulphate was inversely
proportional to time for the cross to disappear. In parts (¢) and (d), the
candidates wrote a balanced ionic equation for the reaction between C and
H. Also, they stated that sulphur formation obscured mark X to disappear.
Likewise, in part (e), the candidates commented on the relationship
between concentration and the rate of the chemical reaction. For instance,
one of the candidates wrote “as concentration decreases also the rate of the
reaction decreases.” Generally, the candidates had adequate knowledge
about the concept of laboratory apparatuses, ionic equation and the effect
of concentration on rate of reaction. Extract 20.1 shows a sample of the
correct responses in question 2 (Alternative 2C).
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Extract 20.1: A sample of correct responses to question 2, paper 2C

In Extract 20.1, the candidate collected accurate data for the reaction.
He/she used the data to plot the graph, and gave correct interpretation
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based on the nature of the graph. Finally, the candidate wrote the correct
ionic equation for the reaction between HCI (acid) and Na,S,0s.

On the other hand, the candidates who scored low marks failed to attempt
most parts of the question correctly. For example, in part (a), some of
them filled the table with incorrect data ranging between 100 and 150
seconds, which is too high. Also, some candidates recorded time which
was below the expected range. In part (b), the candidates failed to label the
axes of the graph, while others did not indicate the title of the graph. Some
of the candidates used inappropriate vertical and horizontal scales, while
others plotted the graph using incorrect data or failed to plot the curve. In
parts (c) and (d), the candidates failed to write well balanced ionic
equation between sodium thiosulphate and dilute HCI. Likewise, they
failed to write ionic chemical equation with correct state symbols.
Similarly, the candidates were not able to identify the cause of the
disappearance of cross X, which was sulphur. In part (e), most of the
candidates who scored low marks gave inappropriate comments. This is
attributed to lack of adequate knowledge of the effects of concentration on
the rate of reaction. Extract 20.2 shows a sample of incorrect responses in
this question (Alternative 2C).
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Extract 20.2: A sample of incorrect responses to question 2, paper 2C

In Extract 20.2, the candidate recorded time (data) for the reaction
inaccurately. The candidate used the incorrect data to plot a bar graph
(instead of a line graph) which led to incorrect interpretation of the graph.
He/she also wrote incorrect ionic equation for the reaction between HCI
acid and Na;S;0s.
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3.0

4.0

4.1

ANALYSIS OF THE CANDIDATES’ PERFORMANCE IN EACH
TOPIC

Chemistry papers 1 and 2 had a total of 16 questions, covering 18 topics.
The analysis shows that six topics attained good performance. Those
topics were Soil Chemistry (96.76%), Pollution (91.86%), Volumetric
Analysis (90.16%), Compounds of Metals (88.18%), Matter (66.01%) and
Formulae, Bonding and Nomenclature (64.88%). Question 1 covered eight
topics which collectively attained a good performance of 94.82 per cent.
The question comprised the following topics: Water; Atomic Structure;
Fuels and Energy; Matter; Organic Chemistry; Laboratory Techniques and
Safety; Non-Metals and Their Compounds; Air, combustion, Rusting and
Fire Fighting.

Furthermore, the analysis reveals that four topics attained average
performance. Those topics were Chemical Kinetics, Equilibrium and
Energetics (63.77%), Hardness of Water (51.10%), Acids, Bases and Salts
(46.09%) and Extraction of Metals (38.21%).

However, the analysis indicates that the candidates performed weakly in
two (2) topics namely, lonic Theory and Electrolysis (27.81%), and
Organic Chemistry (27.27%). The weak performance in these topics was
caused by failure of the candidates to interpret scientific facts, lack of
adequate knowledge about the properties of matter and mathematical
skills. The performance of the candidates in different topics is summarized
in the attached appendix.

CONCLUSION AND RECOMMENDATIONS

Conclusion

Generally, the performance of the candidates in Chemistry CSEE 2022
was good because 93.68 per cent of the candidates passed the
examination. The candidates performed well in question number 1 and 2
(from both theory and practical papers). Moreover, question number 3, 4,
5,7,8,9, 10, 11, 13 and 14 from the theory paper were well attempted.
The performance of the candidates was weak in question number 6 and
12.

The good performance of the candidates in Chemistry subject was
contributed by adequate knowledge of concepts, understanding of the
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4.2

demands of the questions and. On the other hand, some candidates had
weak performance due to the following reasons:

(@)

(b)

©)

(d)

()

Inability to apply appropriate chemical formulae to represent
compounds and chemical equations during chemical reactions, for
example in questions 4, 5, 6 and 7.

Lack of adequate knowledge on various concepts. For example, in
question 8, some of the candidates failed to explain the effect of
boiling on hardness of water.

Failure of the candidates to identify the requirements of the
questions. For example, some of the candidates gave causes of
water pollution, instead of the effects in question 14.

Lack of adequate mathematical skills: This was evidenced in
question 6 as some candidates failed to respond correctly to such
question which required calculations.

Poor English language proficiency: This hindered some of the
candidates from understanding the demands of the questions and
from writing correct and meaningful sentences for example
question 14.

Recommendations

The following are recomended to improve the candidates’
perfomance in future examinations:

(a)

(b)

Teachers are advised to present subject matter through more
practical activities. This will help candidates to have better
understanding of properties and daily applications of chemicals. For
example, in attempting questions 7, some of the candidates failed to
classify the compounds based on their solubility in water.

Candidates are advised to thoroughly read the instructions of each
question before attempting it. Additionally, candidates are advised
to revise on their responses before submitting the scripts. This will
help them to discover some errors, hence making necessary
corrections. For example, in attempting question 6, some of the
candidates calculated amount of electric current without indicating

the units of the physical quantities involved.
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(©)

(d)

When teaching the topic of Organic Chemistry and Extraction of
Metals, teachers are encouraged to use valence cards and wall charts
to show the functional groups of organic compounds. They can also
use diagrams to show extraction of metals such the Down’s cell and
blast furnance. This will help to sharpen candidates understanding
of the homologous series and extraction of metals. For example, in
question 12.

Candidates should be encouraged to speak English language
regularly. This will help them improve their ability to communicate
in English. For example, in attempting question 13, some of the
candidates wrote sentences with major grammatical errors.
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Appendix: Analysis of Performance of Candidates in Each Topic

S/N

Topic

Question
Number

% of
Candidate
s who
Scored

30% or
Above

Average

Remarks

2 67.77 Average

Chemical Kinetics,
£ Equlibrium and Energetics & Entd Sl AERYS
2 Practical 89.06 Average
9 | Hardness of Water 8 51.10 51.10 Average
10 | Acids, Bases and Salts 7 46.09 | 46.09 Average
11 | Extraction of Metals 10 38.21 38.21 Average
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