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FOREWORD 

The Items Response Analysisof Candidates in Chemistry subject in the Advanced 
Certificate of Secondary Education Examination (ACSEE) 2015 has been prepared 
to provide feedback to students, teachers, parents, policy makers and the public in 
general on the performance of the candidates. 

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

The analysis presented in this report is intended to contribute towards 
understanding of some of the reasons behind the performance of candidates in 
Chemistry subject. The report highlights some of the factors that made candidates 
scored high marks and also factors that made a few candidates to score low marks 
in each question. The factors which made few candidates fail to score high marks 
include,lack of basic knowledge in relation to a particular conceptand inability to 
answer questions which demanded mathematical manipulations or explanation and 
supporting reasons.The feedback provided will enable the educational 
administrators, school managers, teachers and students to identify proper measures 
to be taken in order to improve candidates’ performance in future examinations 
administered by the Council. 

The Council would like to thank Chemistry coordinators, Examiners and all the 
others who participated in preparation of this report. We would like also to express 
sincere appreciation to all the staff who participated in analyzing the data used in 
this report. 

The National Examinations Council of Tanzania will highly appreciate comments 
and suggestions from teachers, students and public in general that can be used for 
improving future Examiners’ Reports.  

 

Dr. Charles E. Msonde
 

EXECUTIVE SECRETARY 
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1.0 INTRODUCTION 

This report analyses the performance of candidates who sat for the Advanced 
Certificate of Secondary Education Examination for Chemistry Paper One and 
Two. The 2015 Chemistry examination was set according to the ACSEE format 
which was revised in 2011 to suit the 2010 ACSEE Chemistry syllabus. 

Paper 1 consisted of three sections namely A, B and C. Section A consisted of six 
(6) questions of which candidates were required to choose and attempt only four 
(4) questions. Section B and C had three (3) questions each, of which the 
candidates were required to answer three (3) questions from each section. 

Paper 2 had three sections, namely A, B, and C. Section A had four (4) questions 
and section B and C had three (3) questions each. Candidates were required to 
answer five (5) questions choosing at least one (1) question from each section.  

The analysis of examination results showed that, the overall performance of 
candidates was good as the candidates’ scores in most of the questions were above 
30 percent of the allocated marks. However, the results show that, candidates’ 
performance in 2015 has increased as 96.40 percent passed the examination 
compared to 95.78 of the candidates who passed the examination in ACSEE 2014. 
Hence the performance in 2015 has increased by 0.62 percent. 

The following sections provide an analysis of each question by showing the 
requirements of the question, candidates’ performance, and then observed 
misconceptions. In the analysis, a question or topic is regarded as poorly, averagely 
or good/well performed provided that, the number of candidates who scored 30 
percent or above of the marks allocated to a particular question/topic is 0 – 29, 30 – 
49 and 50 – 100 respectively. 
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2.0 ANALYSIS OF CANDIDATES PERFORMANCE BY QUESTIONS 
 

2.1 132/1-CHEMISTRY 1 
 

2.1.1 Question 1: The Atom 
This question had three parts, namely a, b and c. In part (a),the candidates 
were required to state Pauli’s exclusion principle, Aufbau building principle, 
Hund’s rule of maximum multiplicity and half-filled and full filled orbital 
rule. Part (b) required the candidates to write the electronic configuration 
using orbital diagrams of Cl-, K, Ca2+and F. Part (c) stated that;element Z 
occurs naturally as a mixture of 69Z and 71Z. Candidates were then required 
to explain briefly the significance of the numbers 69 and 71 and give a term 
which describes these two components in the natural element. They were 
also required to find the percentage of 69Z and 71Z in a sample of Z if 69Z 
and 71Z have relative atomic mass of 69.8. 
 
Majority (94.2%)of the candidates attempted this question and out 
ofthem,only 5.4 percent scored below 3 marks out of 10. Out of the 94.6 
percent of those who scored 3 or above marks, 11.9 percent scored 3 to 4.5 
marks, 31.1 percent scored 5 to 7 marks and the majority (51.6%) scored 7.5 
to 10 marks. This is an indication that the question was well performed.   
 
Good performance in this question was attributed to the fact that, candidates 
had sufficient knowledge on the structure of an atom and the principles and 
rules guiding the arrangement of electrons in it. They managed to stateall the 
terms persuasively as well as writing electronic configurations of the given 
species.Moreover, they wrote appropriateformulae to find the percentage of 
69Z and 71Z in a sample of Z,made correct substitution of the data and 
eventually, obtained correct percentages.Extract 1.1 is asample good 
response. 
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Extract 1.1 
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In Extract 1.1, the candidate gave correct definitions of the enquired 
terms, wrote the electronic configurations of the species as required and 
finallyhe/she applied relevant formulas and substituted correct values and 
eventually, obtained accurate percentages of 69Z and 71Z in a sample of Z. 
 



 6   
	
   	
  

Some of the few candidates who scored zero marks, failed to give correct 
meanings of all terms in part (a) while others mixed up the statements of the 
given terms. For example, in responding to part (b), some candidates wrote 
electronic configuration of Cl- as 2:8:8instead of using orbital method as 
enquired.Furthermore,they failed to describe the significance of the 
numbers, 69 and 71 in part (c)(i) and some skipped part (c)(ii). Failure might 
be due tolack of knowledge in presenting atomic symbols with their mass 
numbers and atomic numbers as well as determining relative atomic masses 
from the abundance of isotopes. Extract 1.2 illustrates an example of low 
performances. 
	
  
Extract 1.2 
 

 
 



 7   
	
   	
  

 
In Extract 1.2,the candidate could not state correctly the inquired terms, 
neither did he/she write the electronic configurations of the elements in 
question nor calculate the percentages of the isotopes, indicating lack of 
knowledge about the question demand. 

  
2.1.2 Question 2: Two Component Liquid Systems 

In part (a) of the question, the candidates were demanded to state the 
distribution law. Part (b) stated that:  “The concentration of a solute X in 
water was found to be 8.5 g/dm3 at room temperature. 100 cm3 of this 
solution was shaken with 50 cm3 of methyl benzene until equilibrium was 
obtained. The organic layer was separated and found to contain 0.8 g of X”. 
Candidates were then required to calculate; (i) the distribution coefficient of 
solute X between methyl benzene and water,(ii) further mass of X that 
would be removed from aqueous layer if it was shaken with further 50cm3 
of methyl benzene, (iii) mass of X extracted if 100cm3 of methyl benzene 
was used at once instead of using 50cm3 twice and to state which one of the 
two alternatives is more efficient extraction process and give reasons for 
their answer. 
 
This question was attempted by38.8 percent of the candidates and the 
general performance was poor because majority (71.3%) of the candidates 
scored below 3 marks of which 25.1 percent scored 0 marks. Furtheranalysis 
hasshown that,49.8 percent scored 0 to 1 marks and 21.5 percent scored 1.5 
to 2.5 marks.On the other hand, 8.7percent scored from 3 to 5 marks, 
7.3percent scored 5.0 to 7.0 marks and 13.9 percent scored7.5 to 10 marks 
of which 2.7 percent scored all the 10 marks. 
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Majority of candidates with low performances managed to give the 
statement of the law and wrote correct formula for calculation of partition 
coefficient. However, they failed to relate masses with their respective 
volumes in the relationship to calculate partition coefficient, hence inability 
to identify with reasons the most efficient extraction process. This is 
because, ‘the correctness of the statements depended on the masses 
calculated from different extractions. Extract 2.1 is a sample of a response 
from a candidate with low marks. 
 
Extract 2.1 
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Extract 2.1 shows an answer in which the candidate answered some parts 
of the question correctly but missed most of the part. In part 2(b)(i) the 
candidate made a serious mistake by substituting in the formula the 
concentration of X in water before mixing with organic layer (8.5/dm3) 
which led to incorrect partition coefficient. This had adverse effects since 
the answer obtained was to be utilized in the subsequentcalculation of 
other parts of the question. 

 
On the contrary, candidates who scored high marks showed high ability in 
distribution law and related calculations as they stated properly the 
distribution law and calculated correctly the distribution coefficient in 
question. Similarly, they managed to find the masses of X which were 
extracted during different extraction processes from which they made proper 
comparisons andidentified with reasons the most efficient extraction 
process. Extract 2.2 shows a sample of a good response from a candidate.  
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Extract 2.2 
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Response in Extract 2.2 signifies that the candidate was acquainted 
with the distribution law and the related calculations.The candidate 
used diagrams to show how the solute X distributes and carried out 
correctly all calculations involved leading to anticipated conclusion 
that extraction using 50 cm3twice was more efficiency compared to 
single extraction of using 100 cm3. 

 
2.1.3 Question 3: Gases 

In part (a) of the question,the candidates were demanded to describe two 
assumptions of kinetic theory of gases that are not obeyed by real gases. Part 
(b) requiredthe candidates to differentiate between diffusion and effusion for 
gases and to state which of the gases 235UF6 (g)or 238UF6 (g) will diffuse 
rapidly and by how much. In part (c) candidates were enquired to calculate 
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the mass of CO2 which will be produced if 8.56g of C6H12O6 is consumed 
by a person,given that the general equation for the breakdown of glucose is 

O.6H6CO6OOHC 2226126 +→+  
 

The question was attempted by 46.1 percent of the candidates and out of 
them, 70.0 percent scored 3 to 10 marks.The candidates whoscored 3 to 4.5 
marks were 30.6 percent while those who scored 5 to 10 marks were 39.4, 
out of which 9.3 percent scored 7.5 to 10 marks indicating good 
performance of the question. 
 
The candidates who performed well described accurately the assumptions of 
kinetic theory of gases that are not obeyed by real gases by incorporating all 
key concepts required. Furthermore, they managed to differentiate correctly 
diffusion from effusion of gases and also performed appropriately the 
required calculationsand obtain the mass of CO2to be 1255.47g. Extract 3.1 
reveals the case. 
 

	
   Extract 3.1 
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In Extract 3.1, the candidate responded concisely to the question 
and arranged the work properly with appropriate formulas and 
calculations 
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On the other hand, the candidates who scored low marks had low descriptive 
ability in the assumptions of kinetic theory that are not obeyed by real 
gases;they alsoshowed low ability in differentiating effusion from diffusion. 
Some of them substituted inappropriate values in the ratio of the rate of 
diffusion of the two gaseous compounds. For example; some candidates 
substituted isotopic masses i.e. 235 and 238 as molar masses instead of    
235 + (19 x 6) and 238 + (19 x 16) respectively as molar masses of the 
gaseous compounds, something which denied them of many marks. In part 
(c), some candidates were unable to relate the mass of glucose consumed 
with the stoichiometric equation for the breakdown of glucose, indicating 
insufficient knowledge in mole concept and related calculations which is 
also taught in ordinary level. Extract 3.2 represents a sample of a response 
from a candidate with low marks. 
 
Extract 3.2 
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Responses in Extract 3.2 signify that the candidate had 
insufficient knowledge of all concepts in question. For example 
he/she interchanged the meaning of diffusion and effusion in 
part (b)(i) while he/she skipped (b)(ii).In part (c), he/she made 
inappropriate associationof the mass of glucose consumedwith 
CO2produced, hence ended up with incorrect answer. 

 
2.1.4 Question 4: Chemical Equilibrium 

In part (a),the candidates were provided with four equilibrium equations and 
they were asked to write the equilibrium constant expression,Kc for each. In 
part (b) they were provided with equilibrium constant, Kc for the 
reactionN2O4(g)2NO2(g)as 4.63 x 10-3 at 25ºC and they were asked to 
determine the value of Kp at the given temperature. In part (c), the 
candidates were provided with equilibrium constants for hydro-sulphuric 
acid at 25ºC as follows: 
H2S            H+

(aq) + HS(aq)
- Kc = 9.5 x 10-8and   

HS(aq)
-         H+

(aq) + S2-
(aq) Kc = 1.0 x 10-19.  

Candidates were then required to calculate the equilibrium constant for the 
reaction H2S             2H+ + S2-at 25ºC. 
 
The question was attempted by most(87.6%) candidatesand the general 
performance was good as majority (85.9%) of the candidates scored 3 to 10 
marks while a few(14.1%) scored 0 to 2.5 marks.It was noted that, 24.4 
percent of the candidates scored 3 to 4.5 marks,46.2 percentscored 5 to 7 
marks and 15.3 percent scored 7.5 to 10 marks of which 2.7 percent scored 
all the 10 marks. 
 
The candidates who scored high marks attempted well all parts of the 
question. They wrote correct the equilibrium expressions, converted Kc to 
Kp with proper units andcalculated appropriately Kc for the given reaction. 
Extract 4.1 is just a part of the candidate’s response with good answer. 
 

Extract 4.1 
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The work of the candidate shown by Extract 4.1 is an indication that 
the candidate was competent in Chemical Equilibrium. He/she 
managed to manipulate the given equations and made appropriate 
substitutions to obtain the correct value of equilibrium constant. 
 

On the hand, candidates who scored low marks seemed to have inadequate 
knowledge about equilibrium reactions and its appropriate symbols. This is 
because some of them used ordinary brackets (   ) instead of square 
brackets [   ] to represent molarconcentration in writing equilibrium 
constant expression,Kc and therefore lost marks in part (a).In responding to 
part (c),some candidates were unable to combine the two equilibrium 
reactions to get the overall equilibrium reaction whose equilibrium constant 
was to be obtained by multiplying the equilibrium constants of two 
monobasic acids to get the equilibrium of the final dibasic acid. i.eKc = K’c  

x K’’cwhere  
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Kc = 
S][H

][][H

2

22 −+ S ,    K’c = 
S][H

]][HS[H

2

−+

 and            K’’c = 
][HS
]][S[H

-

2−+

. 

Extract 4.2 illustrates a case with inadequate response. 
  

Extract 4.2 

 
In Extract 4.2 acandidate used a wrong approach by addingthe 
given two equations,instead of multiplying them to formulateone 
equation. However, the expression for Kc is not correct. Likewise, 
the candidate added the given two Kc constant values instead of 
multiplying and thus ended up with a wrong answer. 
	
    

2.1.5 Question 5: Gases 
Part (a) of the question required the candidates to calculate the volume at stp 
of 60cm3 of a certain gas which was collected at 60ºC and 1.05 x 105 NM-2. 
In part (b),the candidates were required to calculate: partial pressure of each 
gas and mass of each gas when 0.5dm3 of O2and 1.0dm3 of CO2 were mixed 
at 27ºC where the total pressure in the vessel was found to be 1.2 
atmospheres. 
 
A large group (69.8%) of candidates attempted this question.A good number 
(65.8%) scored 3 marks and above out of which 31.3 percent scored 3 to 4.5 
marks, 25.8 percent scored 5 to 7 marks and 8.7 percent managed to score 
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7.5 to 10 marks. Out of the small group (34.2%) which scored below 3 
marks, 22.2 percent scored 0 to 1 mark and 12.0 scored 1.5 to 2.5 marks. 
 
Candidates who scored high marks performed proper calculations involving 
gaseous interactions as demanded by the questions.In part (a), some 

candidatesused the Combined Gas Law (
2

22

1

11

T
VP

T
VP

= ) while others used 

the Ideal Gas Equation (PV = nRT) to calculate the volume of the gas by 
correct manipulation of the given data and managed to attain to the same 
expected answer.In the same way, some candidates applied Dalton’s Law of 
Partial Pressures and others appliedIdeal Gas Equation to calculate 
parameters in part (b). Extract 5.1 isa sample good answer. 

	
  

Extract 5.1 
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In Extract 5.1, the candidate put forward relevant formulae for the 
approaches he/she applied in all parts in the calculationof the 
values required by the question.                         

 
On the other part, candidates who scored low marks were unable to carry out 
calculations particularly those involving gas laws and to calculate new 
volumes at s. t. p. They also failed to carry out calculations pertaining to 
partial pressures. For example, some candidates had the idea about the 
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formulae to be used i.e. PV = nRTor Dalton’s Law of Partial Pressures,but 
they failed to utilize the formulae and the provided volumes and pressures at 
the given temperature to calculate the partial pressures of the individual 
gases indicating insufficient knowledge about gas laws. Extract 5.2 shows a 
sample response. 
 
Extract 5.2 
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In part (a) of Extract 5.2, the candidate calculated incorrectly the 
volume of the gas at s.t.p. Similarly, he/she merely wrote the 
formula for total pressure in part (b) without any further 
proceeding. 

 
2.1.6 Question 6: Two Component LiquidSystems 

Part (a) of the question required candidates to give any four differences 
between positive and negative non-ideal solutions. In part (b) candidates 
were asked to calculate the fraction of benzene and that of toluene in the 
second vapour, when equal moles (0.5 moles) of benzene and toluene were 
mixed to form an ideal solution given that Pº benzene = 95.1 mmHg and Pº 
toluene = 28.4 mmHg. 
 
The question was attempted by almost half (49.8%) of the candidates and 
the performance was good as majority of candidates (71.1%) scored 3 to 10 
marks out of which 27.3 percent scored 3 to 4.5 marks and 29.5 scored 5 to 
7 marks. Moreover, 14.3percent scored 7.5 marks or above.  
 
The candidate who had good performance managed to give all four 
differences between positive and negative non – ideal solutions as enquired. 
Theywere also able to calculatecorrectly the fractions of benzene and 
toluene in the second vapour from the provided data. Extract 6.1 illustrates a 
good response. 
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   Extract 6.1	
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The answers in Extract 6.1 indicate that the candidate had sufficient 
knowledge onTwo Component Liquid Systems as he/she presented 
his/her work correctly and systematically. 

 
On the contrary, the candidates who scored low marks in this question failed 
to give all four differences between a positive and a negative non – ideal 
solution. Some of them managed to mention one to three differences while 
some interchanged ideas. For example, “Positive deviation non-ideal form 
azeotropic mixture with maximum boiling point while negative deviation 
forms azeotropic mixture with minimum boiling point” to mention just one.  
 
On responding to part (b), some candidates stacked in the very initial stages 
in an attempt to find the total pressure hence they failed to calculate the 
composition of benzene and toluene in the first vapour.In another case, some 
candidatesfailed to calculate total pressure in the first condensation which 
led to incorrect calculation of mole fraction of benzene and toluene in 
second vapour. This implies that candidates had inadequate knowledge 
about the topic.However, candidates who scored zero failed all parts of the 
question as Extract 6.2 shows. 
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 Extract 6.2  
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In Extract 6.2 the candidate gave incorrect differences between a 
positive and a negative non-ideal solution. In the first steps of part 
(b), the candidate managed to write the appropriate formulae for 
total pressure but he/she made incorrect substitution of data hence 
failed to proceed correctly to calculate the fractions of benzene and 
toluene in the second vapour. 

 
2.1.7 Question 7: Relative Molecular Masses in Solution 

Part (a) of this question required the candidates to calculate the osmotic 
pressure (π) of 0.01 M aqueous solution of NaCl whose degree of 
dissociation is 92.5% at 18ºC. Part (b) stated; When 5.8g of acetic acid 

H)CO(CH 23 was dissolved in 90g of benzene the freezing point depression 
was found to be 3.8ºC.Candidates were then required to calculate the degree 
of association of acetic acid in benzene, given that acetic acid dimerizes in 
benzene and Kf = 5.1ºC mol-1kg-1. 
 
The question was attempted by 41.7 percentof the candidates, out of which 
55.1 percent scored 0 to 2.5 marks and 44.9 percent scored 3 marks or above 
out of 10 marks.Out of the candidates who scored above 2.5 marks, 28.0 
percent scored 3 to 4.5 marks, 12.2 percent scored 5 to 7 marks while 4.7 
percent scored 7.5 to 10 marks indicating an average performance. 
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The performance was average due to the fact that, majority of the candidates 
responded partially to all parts of the question. In attempting part (a),they 

managed to put forward the preliminary formulae like, α = 
1n
1i
−

−  where 

calculatedπ
observedπi

−

−
=  and π – calculated

V
nRT

= .However, majority of the 

candidates failed to realize that 
V
n is the molarity hence were unable to 

calculate the observed osmotic pressure, thus, they scored partial marks in 
this part. Likewise,some candidates failed to calculate the freezing point 
depression produced by the given mass of acetic acid which could help them 
to calculate VantHoffs factor (i) which then could be used to calculate 
degree of association.  
 
The candidates who scored zero(3.6%) marks failed to respond correctly to 
either part of the question as Extract 7.1 portrays. However, few (0.3%) 
candidates who scored all 10 marks in the question managed to put forward 
suitable formulae and substituted the given parameters appropriately. 
Extract 7.2gives a good response. 
 
Extract 7.1 
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Extract 7.1 is a response to part (b) of the question where a 
candidate presented data and few calculations which were not of 
any use to give a correct response. 

 
Extract 7.2 
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The answers in Extract 7.2 signify that the candidate was competent 
in the inquired responses. Relevant formulae are applied and 
appropriate substitution of the data is made in all parts of the 
question and eventually, correct answers areattained. 

 
2.1.8 Question 8: Energetics 

In part (a) of the question, candidates were required to state Hess’s law of 
constant heat summation. Part (b) asked candidates to give the differences 
between the standard bond dissociation energy and standard heat of 
formation of a substance and calculate the enthalpy change for the reaction 
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2(g)2(g)3(g) 3HN2NH +→ given that E(N – H) = 288kJmol-1, E(N≡N) = 

944kJmol-1 and E(H-H) = 436kJmol-1. 
 
This question was attempted by a good number (87.3%) of candidates and 
out of which, majority (77.9%) scored 3 to 10 marks.The percentage of 
candidates who scored 3 to 4.5 marks was 32.1 whereas the percentage of 
candidates who scored 5.0 to 7.0 marks was 38.9. Additionally, 6.9 percent 
scored 7.5 marks to 10, a trend that designates good performance. 
 
Candidates who scored high marks stated properly Hess’s law of constant 
heat summation and gave proper differences between the standard bond 
dissociation energy and standard heat of formation of a substance. They also 
managed to calculate correctly the enthalpy change for the reaction 

2(g)2(g)3(g) 3HN2NH +→ from the provided bond energies. Extract 8.1 

shows a sample good response. 
 
Extract 8.1 
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Extract 8.1 shows a response from the candidate who performed 
well in this question. All workings are well organized and the 
responses are precisely presented. 

 
On the other part, candidates who scored low marksfailed to state Hess’s 
law of constant heat summation. They also failed to differentiate between 
the standard bond dissociation energy and standard heat of formation of a 
substance.Equally, they did not succeed to calculate the standard heat of 
formation of a substance from bond energies because they failed to identify 
the number of bonds broken and those formed in the given reaction and as a 
result they ended up with unanticipated answers.  Extract 8.2 reveals one of 
these cases. 
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 Extract 8.2 
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In Extract 8.2, the candidate left Hess’s law unstated in part (a) and 
failed to differentiate the given terms in part (b). Likewise, he/she 
failed to identify the correct number of bonds in the reactants and 
products sides as a result he/she obtained unexpected answer. 

 
2.1.9 Question 9: Chemical Bonding 

In part (a) of the question candidates were asked to explain briefly with 
examples: hydrogen bonding, coordinate bond and Van der Waal forces. 
Part (b) enquired the candidates to predict which substance in each pair has 
higher melting point and give reason for each choice. The pairs were:  
CH3CH3and CH3OH; CO2 and H2;HCl and H2O; Al and Mg and Si and Na. 
In part (c), candidates were required to describe the hybridization of 
beryllium in beryllium chloride (BeCl2). 
 
A total of 14,795 (79.4%) candidates attempted this question, out of which 
77.7 percent scored 3 to 10 marks. Good numbers(34.3% and 35.8%) scored 
3 to 4.5 marksand 5 to 7marks respectively. Moreover, 7.6 percent managed 
to score 7.5 to 10 marks indicating good performance in this question. 
 
Candidates with high scores managed to explain with examples the chemical 
phenomena asked in part (a). Furthermore, they predicted correctly with 
reasons the substance which had higher melting point from the given pairs 
of substances and finally, they described correctly the hybridization of 
beryllium in beryllium chloride (BeCl2) as per demand of the question. 
Extract 9.1 illustrates a response with good score. 
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 Extract 9.1 
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Extract 9.1 is one of the good answers. The responses indicate that 
the candidate is acquainted with sufficient knowledge of properties 
of substances due to the chemical bonding which exist in them. 

 
Candidates who performed partially managed to answer well only some 
part(s) of the question. Some candidates succeeded to explain the chemical 
phenomenon in part (a) without giving reasons while others managed to 
identify a substance with higher melting point from the given pairs in part 
(b) but could not give suitable reason, hence scored partial marks.  
 
On the other hand, the candidates who performed extremely low in this 
question failed to explain with reasons the chemical phenomena asked in 
part 9(a). They also failed to predict with reasons the substances in a pair 
which had higher melting point than the other.For example they failed to 
realize that CH3OH and H2O have higher melting points because they have 
strong hydrogen bond which does not exist in their counterparts. Failure in 
this part signifies that, the candidates lacked knowledge of factors which 
contribute towards melting point of substances. In part 9 (c), candidates 
skipped the item indicating inadequate knowledge about hybridization of 
atomic orbitals. Extract 9.2 illustrates unsatisfactory responses for part (b) 
and (c). 
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Extract 9.2 

 
Extract 9.2 shows that, although the candidate attempted all items in 
part (b) and (c) of the question, none of the item was correctly 
answered. For instance, the candidate indicates that beryllium has 5 
electrons instead of 4 electrons and thus he/she failed to achieve to 
the expected response. 

 
2.1.10 Question 10: The Atom 

Part (a) of the question required the candidates to distinguish between 
atomic number from mass number and a photon from quanta. In part (b) 
candidates were provided with the information that; a photon was absorbed 
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by a hydrogen atom in its ground state and the electron was promoted to the 
5th orbit. When the excited electron returned to its ground state, visible 
radiation and other quanta were emitted. They were then required to explain 
briefly the transition made by the electron for the excited electron to return 
to its ground state, and calculate the wavelength of a photon emitted during 
a transition from n = 5 to n = 2 in the hydrogen atom given that ∆E = 2.18 x 

10-18 J ]
n
1

n
1[ 2

2
2
1

− .   

 
About three quarters (75.1%) of the candidates attempted this question and 
almost half (48.8%) of them scored 3 to 10 marks which indicate an average 
performance.Among the candidates who scored 3 marks or above, 27.3 
percent scored 3 to 4.5 marks, 18.8 percent scored 5 to 7 marks while only 
2.7 percent managed to score 7.5 to 10 marks. On the other part, 29.8 
percent scored 0 to 1 marks while 21.4 percent scored 1.5 to 2.5 marks. 
 
The analysis indicated that, the question was averagely performed due to the 
fact that, many candidates performed well in parts (a) and b(i) but failed to 
respond correctly to part b (ii).It was observed that, candidates failed to 
comprehend and abide to the requirement of the question and the provided 
information. For example, a good number of candidates used Rydberg’s 

equation )11(1
2
2

2
1 nn

Rh −=
λ

to calculate wavelength instead of using the 

given equation ∆E = 2.18 x 10-18J )
n
1

n
1( 2

2
2
1

− , an attempt which denied 

them marks. However, candidates who scored the lowest mark missed all 
parts of the question. 
 
On the other hand, candidates who scored high marks managed to 
differentiate correctly atomic number from mass number and photon from 
quanta. They also realized that, since visible light was observed, then the 
transition should be to the second orbit (Balmer series) then to the ground 
state (Lyman series). Furthermore, they employed the given relation and 
substituted appropriate data to calculate the wavelength of a photon emitted 
during a transition from n = 5 to n = 2 in the hydrogen atom. Extract 10.1 is 
a sample of good responses whileExtract 10.2 is a sample of inadequate 
response. 
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Extract 10.1 

 
Extract 10.1 shows an example of the answers which indicate how 
the candidate managed to score all marks allocated to part b(ii). The 
candidate put forward relevant formulawith definition of all 
symbols. Eventually, the candidate managed to do the associated 
calculations clearly and accurately. 

 
 
 
 
 
 
 
 



 44   
	
   	
  

Extract 10.2 

 

 
In Extract 10.2, thecandidate failed to make a distinctionof the 
pairs asked in 10(a)(i) and (ii). In the same way, the 
candidateincorrectly explained the transitions made by the 
electron for the excited atom to return to its ground. He/she 
explainedthat “transition is orbital number minus one and hence 
the transition is four” which is completely out of the expected 
explanation. 
 

2.1.11 Question 11: Aromatic Hydrocarbons 
In part (a) of the question, candidates were required to explain briefly: 
positive inductive effect, negative inductive effect, mesomeric effect, and 
stearic factors as applied in organic reactions. In part (b) candidates were 
required to explain observations that: Addition reaction in benzene needs 
high energy, nucleophilic substitution reactions in benzene are not possible, 
methyl group when attached to benzene ring direct another incoming group 
to ortho or para positions and nitro group when attached to benzene ring 
direct another incoming group to meta position. 
 
This question was answered by majority (83.6%) of the candidates. Many 
(85.2%) of the candidates scored 3 to 10 marks and out of them, majority 
(44.3%) scored 5 to 7 marks, 23.4 percent scored 3 to 4.5 marks and 17.5 
percent scored 7.5 to 10 marks an indication that the question was well 
performed.Candidates who performed well gave correct explanations of the 
terms as applied in organic reactions. They also wrote the correct 
explanations for the observations asked in the question. 
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On the contrary, a few(14.8%) candidates who had low marks in this 
question failed to give the correct explanation on the terms as applied in 
organic reactions. For instance in part a(iii), they thought that any electron 
can cause mesomeric effect instead of either π-electrons or lone pair of 
electrons. In part b(i) and b(ii), they failed to apply the knowledge of 
stability of the π-bonds in benzene to explain the difficulties for benzene to 
undergo addition reaction as well as the possibilities of it to undergo 
nucleophilic substitution, which are the indications that they lacked 
knowledge on the importance of mesomerism and delocalization of    π-
bond electrons in benzene. Extract 11illustrates the case. 
 
Extract 11 
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Extract 11shows that, although the candidate attempted all parts of 
the question, none of the parts was correctly answered. For instance, 
the answers given in part (b) (iii) and (iv) do not indicate whether 
the candidate knew the factors which activate or deactivate the 
benzene ring and factors which determine the orientation of 
substitution in the benzene ring. 

 
2.1.12 Question 12: AromaticHydrocarbons 

Candidates were required to give the mechanism for sulphonation of 
benzene and chlorination of benzene. 
 
The question was attempted by few (40.0%) candidates and the 
performance was not good. Majority (92.6%) of the candidates scored 0 to 
2.5 marks out of 10. Very few (1.5%) candidates scored 5 marks to 10 with 
only 0.3 scoring all the 10 marks. 
 
Candidates who performed low in this question failed to show how the 
electrophiles are generated in both cases. In part (a) for example, they 
created incorrect electrophile. They used concentrated sulphuric acid 
instead of fuming sulphuric acid which had sulphur trioxide molecule. In 
the subsequent part, they also failed to write correct products from the 
reaction of chlorine molecule with Lewis acid to generate an 
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electrophile ⊕Cl  and an ion −
4AlCl . Some generated an electrophile ⊕Cl  

by splitting chlorine gas with sunlight which was anincorrectapproach. In 
other cases candidates wrote conversion of reactants to products (reaction 
equation) instead of showing the mechanisms to achieve to the product. 
Failure in this question indicates that, candidates had insufficient 
knowledge on the mechanisms of sulphonation and chlorination of 
benzene. Extract 12.1 illustrates the answer with extremely low score. 

 
 Extract 12.1 

 
In Extract 12.1 the candidate presented equations for sulphonation 
and chlorination of benzene with incorrect products and did not 
show mechanisms in any of the equation. 

 
However, few candidates who performed well gave the correct mechanisms 
on sulphonation and chlorination of benzene as Extract 12.2presents. 
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   Extract 12.2	
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Extract 12.2 is a sample of a well presented answer. The candidate 
showed correctly mechanisms for both sulphonation and 
chlorination of benzene. 

 
2.1.13 Question 13:  Halogen Derivatives of Hydrocarbons 

In part (a), candidates were required to write the mechanism of substitution 
reaction  
 
 
indicating clearly the nucleophile, substrate and leaving group. In part (b), 
candidates were asked to carry out the conversions;propane to 1-
chloropropane and propane to propene. Part (c) required candidates to 
complete the reactions between:ethyne and chlorine in the presence of 
aluminium chloride as a catalyst;propyne and dilute sulphuric acid in the 
presence of mercury (II)sulphate as a catalyst at 60ºC; sodium acetylide and 
Iodo methane;ethene and KmnO4 in alkaline condition. 
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Many (68.7%) candidates attempted this question. The performance of the 
question was good as majority scored high marks. A good number of 
candidates (28.2%) managed to score 3 to 4.5 marks, many (35.9%) scored 
5 to 7 marks and a few (8.9%) candidates scored 7.5 to 10 marks making a 
total percent of candidates who scored 3 marks or above to be 73.0 percent. 
 
The candidates who performed well were able to write the mechanism of 
the given substitution reaction and indicated correctly the nucleophile, 
substrate and the leaving group. They reported properly the given 
conversions and finally, they completed well and name appropriately the 
products for the given organic reactions. 
 
Nevertheless, candidates who scored partial marks managed to 
identifynucleophile, substrate and the leaving groupbut were unable to 
write the mechanism of the given substitution reaction. In part (c), some 
candidates managed to complete the reactions but failed to name the 
product formed, which denied them some marks. 
 
On the other hand, candidates who scored low marks particularly, those 
who scored zero marks failed to give correct answers as already described. 
This might have been caused by lack of adequate knowledge of reactions of 
aliphatic hydrocarbons and halogens derivatives of hydrocarbons. Extract 
13 is given as a sample of those answers. 

 
 Extract 13 

 
In Extract 13, the candidate was unable to do parts 13(a) and 
13(b);he/she attempted only part 13(c) of which he/she produced 
incorrect responses in all the equations provided.Moreover, he/she did 
not give the names of the products formed as enquired. 
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2.1.14 Question 14: Aliphatic Hydrocarbons 
Parts (a) of the question demanded the candidates to write open structures of 
five isomers of the compounds, C5H7Cl and their corresponding IUPAC 
names. In part (b) the candidates were asked to arrange the following list of 
compounds in the order of increasing acidity and give reasons for their 
arrangement 
Part (c) required the candidates to distinguish: Propyne and propene; 2-
methyl pent – 2 – ene and 3 – methyl pent – 2 – ene; But- 2- yne and butane. 
 

About three quarters (72.3%) of the candidates responded to this question. 
Many (64%) candidates scored 3 marks or above out of 10 marks, of which 
18.0 percent scored 3 to 4.5 marks, 46.7 percent scored 5 to 7 marks and 9.3 
percent scored 7.5 to 10 marks. On the other part, 23.5 percent scored 0 to 1 
marks and 12.5 percent scored 1.5 to 2.5 marks. Thus, this trend proves 
good performance in this question. 
 
The candidates, who performed well in this question managed to write the 
open structures of five isomers of the compound provided and were able to 
assign their correct IUPAC names. They also arranged well in the order of 
increasing acidity of the given compounds with reasons and finally, were 
able to suggest the suitable tests to distinguish the given pairs of 
compounds. Extract 14.1 illustrates a sample of good response. 
 
Extract 14.1 

 

CH.C)(CHCH,CClCH,CCHCH,CNO 3332 ≡≡−≡≡−
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In Extract 14.1 the candidate gave open structures with their names in 
part (a). In the same way, he/she managed to arrange the given 
compounds in the order of increasing acidity with reasons. 
Furthermore, he/she managed to distinguish the given compounds in 
part (c). 
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However, some candidates scoredjust some marks because they could not 
answer all parts of the question properly. For instance, in part (a), some 
candidates were able to write open structures of the five or less isomers of 
the given compound but failed to assign them their correct IUPAC names. 
Similarly, in part (c) some candidates could suggestthe test to distinguish 
only some pairs of aliphatic hydrocarbons, hence scored partially. 
 
Candidates who scored zero marks failed to respond well to either part of 
the question. Extract 14.2 represents a response from a candidate with low 
marks. 

 
Extract 14.2 
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In Extract 14.2, all five structures written by the candidate in part 
(a)are not correct. Moreover, no any structure is assigned IUPAC 
name. The candidate failed to arrange the given compounds in 14(b) in 
the order of increasing acidity,remarkably, he/she commented that the 
acidity is compared looking upon the electrochemical series, a concept 
which is not applicable in this case. Likewise, he/she could not 
suggest suitable tests to distinguish between the compounds of pairs in 
14(c). 

 
2.2 132/2-CHEMISTRY 2 

 
2.2.1 Question 1: Acids, Bases and Salts 

This question consisted of parts (a), (b) and (c). In part (a), the candidates 
were provided with the statement that, According to Bronsted - Lowry 
theory, 3(aq)HSO− ion behaves as an acid in the 

reaction: - + 2-
3(aq) (aq) 3(aq)HSO H +SO .à àÜá àà They were then asked to explain; in 

terms of Bronsted Lowry theory how −
3HSO act as an acid, writing the 

formula for the conjugate base and illustrate with an equation how 
−
3HSO ion can also act as a base. In part (b) they were required to calculate 
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the pH at neutralization point for the reaction between 0.01M NH4OH  and 
0.01M HCl  solutions given that  Ka )(NH4

+  = 5.7 X 10-10 moldm-3. In part 
(c),they were given the pH of ethanoic acid/sodium ethanoate buffer 
containing 1.0M  COOHCH3   as 4.742 and Ka [ COOHCH3 ] = 1.8 x 10-

5mol/dm3. They were then required to calculate the; concentration of sodium 
ethanoatein the given buffer solution, pH of the resulting solution after 0.01 
mole HCl(aq)has tobeen added in 1dm3 of the buffer solution, pH of the 
resulting solution after 0.01mole NaOH solution added in 1dm3 of the buffer 
solution and pH when 0.01M of NaOH added to 1.0 dm3 of pure water. 
 
The question was opted by 43.4 percent of the candidates and the general 
performance was good as 66.5 percentscored from 6 to 20 marks. The 
candidates who scored from 6.5 to 10 marks were 36.6 percent, 23 percent 
scored from 10.5 to 15 marks and 3.4 percent scored from 15.5 to 20 marks. 
On the other hand, 33.5 percent scored below 6 marks with 1.5 percent 
scoring a zero mark.  
 
The candidates who scored high marks in this question managed to explain 
how −

3HSO act as an acid in terms of Bronsted Lowry theory, wrote the 
formula of the conjugate base and illustrated well with an equation how 

−
3HSO  can also act as a base. They also calculated correctly; the pH at 

neutralization point of the reaction between 0.01M NH4OH and 0.01M HCl 
solutions and theconcentration of sodium ethanoate and the pH of the given 
solutions. Extract 1.1 shows an example of a good response from one of the 
candidates. 
 
Extract 1.1 
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Extract 1.1 shows a well presented answer with correct calculation 
procedures given by the candidate. 

 
The candidates who scored low marks had insufficient knowledge about 
acids, bases and buffer solutions. For example, one candidate wrote 
“ -

3HSO is acting as an acid because an acid is the substance which accepts 
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a proton during the chemical reaction” which in terms of Bronsted – 
Lowry 
theory is incorrect. Other candidates wrote incorrect formula for the 
conjugate base and therefore failed to show how −

3HSO  ion acts as a 
base.For example, one candidate illustrated by writing 

- + 2-
3(aq) (aq) 3(aq)HSO H +SOà àÜá àà   instead of  
- + -
3(aq) (aq) 2 3(aq)HSO H H SO .+ ⎯⎯→ Other candidates had a problem in 

calculating the pH at neutralization point, the concentration of the salt and 
the pH of the buffer solutions provided. For example, one candidate used 
incorrect approach by writing; 
 “From the dissociation,  

- -
3 3CH COOH CH COO +OHà àÜá àà  

3
a

3

[CH COOH][OH]K =
[CH COOH]

 

à àÜá àà + +
3 3CH COOH CH COO +H

0.01 0 0
0.01 x x

 

[x][x]Ka =
0.01 - x

 

 

2
-5 [x]1. 8 x10 =

0.01- x
 

 x)(0.01101.8x 52 −×= − , whereby the value of x becomes 4.153 hence 
 pH = - log [4.153] which gives the pH of -0.618”. Such incorrect approach 
and inaccurate answer are among the examples which show that the 
candidates lacked the knowledge of the concept of salts, acids and bases. A 
similar answer is presented in Extract 1.2. 
 
Extract 1.2 
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In Extract 1.2 the candidate failed to calculate the pH at 
neutralization point and incorrectly calculated the pH of 1.0 dm3 of 
pure water when 0.01 mole of NaOH is added.  
 

2.2.2 Question 2: Solubility, Solubility Product and Ionic Product 
In part (a), the candidates were required to explain with the aid of chemical 
equation(s) the phenomena that; addition of aqueous solution of silver 
nitrate into dilute HCl produces a white precipitate which dissolves in 
aqueous ammonia, zinc sulphide is not precipitated when hydrogen sulphide 
is passed through a solution to which dilute HCl is added, the passage of 
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carbon dioxide through calcium hydroxide solution changes the latter into a 
precipitate which dissolves into a clear solution in excess carbon dioxide. In 
part (b), they were required to state whether a precipitate will form when 0.5 
dm3 of 2 x 10-3M 2BaCl is mixed with 1dm3 of 2 x 10-4M 42 SONa  given 

that ][BaSOKsp 4  = 1 x 10-10mol2dm-6 and calculate the mass of 

2(OH)Ca which is precipitated at 25oC when 500 cm3 of the saturated 
solution of 2(OH)Ca is mixed with equal volume of 0.4M NaOH given 

][Ca(OH)Ksp 2  at 25ºC = 4.42 x 10-5mol3dm-9. In part (c), they were 
provided with the statement that, the solubility product of lead (II) chloride 

)(PbCl2 has a value of 1.6 x 10-5mol3dm-9 at 298K. Candidates were 
required to explain what the statement means, calculate the solubility of lead 
(II) chloride in water at 298K, and calculate the solubility of 2BaCl  in a 
0.1M solution of lead (II) nitrate at the same conditions. 
 

The question was opted by 46.7 percent of the candidates and it was noted 
that, a high percentage (69.2%) of the candidates scored from 6 to 19 marks. 
The candidate who scored from 6.5 to 10 markswas43.1 percent, 19.6 
percent scored from 10.5 to 15 marks and 1.2 percent scored from 15.5 to 19 
marks. Despite the fact that such performance was good,no candidate scored 
all the 20 allocated marks for the question. However, 30.8 percent scored 
below 6 marks with 1.2 percent scoring a zero mark. 
 
The candidates who performed well supplied the correct explanations along 
with the chemical reactions for the prescribed chemical phenomena. They 
calculated correctly the ionic product of 4BaSO which was used to 
conclude the formation of precipitate. Majority of the candidates calculated 
correctly the mass of 2(OH)Ca  which was precipitated and gave a clear 
explanation of the meaning of solubility product from the given value. 
They also calculated correctly the solubility of Lead (II) chloride in water 
at the given temperature and finally the solubility of lead (II) chloride when 
saturated with lead (II) nitrate. Extract 2.1 provides a candidate’s good 
response. 
 
Extract 2.1 
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Extract 2.1 shows one of the candidates’ responses who provided 
good responses in part (a) and (b). This illustrates a mastery of 
solubility product. 

 
However, the candidates who performed poorly, failed to explain the given 
phenomena with the aid of chemical equations. For example, one candidate 
wrote: (aq) 2 3 2 2 22HCl + Ag NO ® AgCl + NO +H O  instead of AgCl(s) + 

2NH3(aq)→ [Ag(NH3)2]+
(aq) + Cl-

(aq for phenomena 2 (a) (i),  HCl neutralizes 
zinc sulphate instead of H2S dissociation is suppressed in acidic solution 
hence S2- ions are not sufficient to precipitate ZnS phenomena 2 (a) (ii). 
Other candidates had a problem of finding whether a precipitate will form 
when the solutions provided were mixed.  Some candidates just guessed 
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that the precipitate will form without doing any calculations. Part 2 (b) (ii) 
of the question also seemed difficult to them as they could not find the 
mass of Ca(OH)2  which is precipitated when the solution of Ca(OH)2 is 
mixed with equal volume of 0.4M NaOH. Besides, they could not even 
explain the meaning of the term solubility product. One candidate stated it 
as “the equilibrium constant of a sparingly soluble substance which is 1.6 x 
10-5mol3dm9” showing that the candidate is not familiar with the term. This 
indicates that the candidates lackedthe knowledge in the tested concept. 
Extract 2.2 represents responses from candidates with low marks. 
 
 
 
 
 
Extract 2.2 
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Extract 2.2 indicates an example of the candidate’s poor response. 
The candidate failed to calculate the ionic product which led to 
wrong response in stating whether a precipitate will occur or not. 
She/he failed to calculate the mass of Ca(OH) precipitated. 
 

2.2.3 Question 3: Chemical Kinetics 
In part (a), the candidates were required to explain four factors that can 
affect the rate of a chemical reaction. In part (b), they were provided with 
the rate constant for the first order reaction as 3.46 x 10-2s-1 at 298K and 
were required to calculate the rate constant at 350K if the activation energy 
for the reaction is 50.2kJmol-1. In part (c), they were provided with the 
equation for a reaction between nitrogen dioxide and fluorine to produce 
nitryl fluoride F)(NO2 as 2(g) 2(g) 2 (g)2NO F 2NO F+ → . They were then 

required to write the reaction in terms of rate of formation of FNO2 and 
disappearance of F2 and NO2respectively. In part (d), they were provided 
with data in tabular form.Thus hydrolysis of ethyl acetate by NaOH using 
equal concentration of the reactants by titrating 25cm3 of the reaction 
mixture at different interval of time was studied by titrating 25cm3 of the 
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reaction mixture of different intervals against standard acid. The volumes of 
acid used at 0, 5, 15 and 25 minutes were 16.00, 10.24, 6.13 and 4.32 cm3 
respectively. The candidates were then required to establish that the reaction 
is a second order. 
 

Many (60.2%)candidates opted for this question, out of which 64.9 percent 
scored from 6 to 20 marks.  The candidate who scored from 6.5 to 10 
markswere31.6 percent, 20.2percent scored from 10.5 to 15 marks and 
8.3percent scored from 15.5 to 20 marks. However, 35.1 percent scored 
below 6 marks with 0.1 percent scoring a zero mark. This trend of statistics 
indicates that, the performance in this question was good. 
 
The candidates who scored high marks explained properly four factors that 
can affect the rate of a chemical reaction, calculated correctly the rate 
constant required and wrote properly the rate expression for the reaction 

(g)2(g)2(g) F2NOF2NO →+ in terms of formation of (g)2 FNO , disappearance 

of F2 and NO2. Finally they managed to establish that, hydrolysis of ethyl 
acetate by NaOH is a second order reaction. Extract 3.1 is a candidates’ 
response with a good score. 
 
Extract 3.1 
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In Extract 3.1, the candidate gave correct factors that affect the rate of 
a chemical reaction, calculated correctly the rate constant and wrote 
properly the rate expressionsand established that, the hydrolysis of 
ethyl acetate by NaOH is a second order. 

 
Some of the candidates with lower marks failed to explain factors affecting 
the rate of a chemical reaction while others failed to applythe Arrhenius 
equation to determine rate constant from two different temperature 
conditions.Some candidates failed to differentiate between natural 
logarithms and common logarithm in the equation. This is an indication of 
inadequate mathematical skills. However, other candidates confused the 
meaning of the word formation and disappearance as used in rate of 
reaction; hence they wrote the equations with wrong sign. For example, the 

rate of formation of NO2F was given negative sign as 
dt

F]d[NOR 2−
=  

instead of R = 2d[(NO F)]
dt

and for the disappearance of F2was given positive 

sign as 
Δt
Δ[F]R =   instead of

Δt
]Δ[F'R 2−= .In part (d),some candidates 

failed to recall the equation: 1 xK
t a (a x )

=
−

 hence drew a wrong graph and 

supplied wrong procedures of determination of the order of reaction which 
led to incorrect order of reaction. Extract 3.2 illustrate the case. 
 

 
 
 
 
 
Extract 3.2 
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In Extract 3.2, the candidate attempted only part 3(a) of the question, 
of which he/she responded incorrectly. This implies that, the 
candidate had insufficient knowledge on Chemical Kinetics. 
 

2.2.4 Question 4: Electrochemistry 
In part (a), the candidates were required to define the terms: Electric double 
layer, Electrode potential and Standard electrode potential. In part (b), 
candidates were provided with the electrode 
system; 2 θZn /Zn E 0.76V+ =− and 2 θCu /Cu E 0.337V+ = . They were 
required to;Calculate the e.m.f of the cell, explain briefly what would be the 
effects on the e.m.f. if [Zn2+] or [Cu2+] is altered, Find the e.m.f of the cell if 
zinc electrode system is replaced by silver electrode system given 
that θAg /Ag E 0.80V+ = . In part (c), they were required to;State Faraday’s 
laws of electrolysis, List at least two importance of the second law of 
electrolysis, Find the weights of silver and iodine which will be liberated 
when 2g of copper are being deposited by passing an electric current 
through three cells in series containing solutions of copper sulphate, silver 
nitrate and potassium iodide respectively. 
 

The question was opted by 63.9 percent of the candidates, out of which 39.0 
percent scored below 6 out of 20 marks of which 1.2 percent scored a zero 
mark. A large number (40.6 %) of the candidates scored from 6 to 10 marks. 
The candidates who scored from 10.5 to 15 markswere 19.2 percent. A few 
candidates (1.2 %) scored from 15.5 to 18.0 marks;however, there were no 
any candidate who scored all marks allocated in this question. Generally, the 
performance of the candidates in this question was good.  
 
The candidates who performed well in this question were able to define the 
asked terms. They were also able to calculate the e.m.f. of the cell, gave 
good explanation on how the e.m.f. is affected when the cell is altered and 
they calculated correctly the e.m.f. of the cell. They also stated well the 
Faraday’s laws of electrolysis and listed well the two importance of the 
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second law of electrolysis. The weight of silver and iodine liberated were 
correctly calculated by integrating with the known weight of deposited 
copper. Extract 4.1 illustrates the case. 
 
Extract 4.1 
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The answer in Extract 4.1 is an indication that the candidate had 
clear knowledge on Electrochemistry, since all parts of the 
question are presented accurate answers clearly according to the 
requirement of the question.  

 
However, the candidates who performed poorly failed to define the asked 
terms. They also failed to calculate the e.m.f. of the cell and failed to 
explain the effect of altering concentration of the cell, for example one 
candidate wrote “the e.m.f. of [Zn2+] or [Cu2+] will lose 2 electrons to 
become solid which is incorrect. Extract 4.2 represents a candidate who 
scored low. 
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Extract 4.2 

 

 
In Extract 4.2 the candidate failed to answer correctly any part of 
the question. The candidate failed to calculate correctly the e.m.f. 
of the cell and was unable to explain how the e.m.f. is affected 
when alternation of concentration is made.  
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2.2.5 Question 5: Extraction of Metals and Selected Compounds of Metals 
Part (a) of the question required the candidates to explain with the aid of 
chemical equations the phenomena that; Common reductants are useless in 
the manufacture of aluminium from its ore, Aluminium chloride is a good 
Lewis acid, Molecular mass of 3AlCl in vapour state is twice the expected 
value and Aluminium oxide shows basic properties by reacting with HCl. 
Part (b) of the question required the candidates to describe the process of 
aluminium extraction starting with bauxite under the stages of purification 
of the ore from impurities  and electrolysis of aluminium. Part (c) required 
the candidates to evaluate any four uses of aluminium which reflect its 
physical and chemical properties. 
 

The question was opted by 67.5 percent of the candidates and their 
performance was good as 82.8 percent scored from 6 to 20 marks. The 
candidates who scored from 6.5 to 10 markswere 33.5 percent and from 10.5 
to 15 marks were 38.6 percent. Only 7.3 percent scored from 15.5 to 20 
marks with one candidate who scored fully marks. On the other hand, 17.2 
percent scored below 6 marks with 0.4 percent scoring a zero mark. 
 
The candidates who performed well in this question had enough knowledge 
on the concept of extraction of metals. They described properly the process 
of aluminium extraction by considering purification of the ore and 
electrolysis of pure aluminium oxide. They also evaluated precisely the four 
uses of aluminium which reflect its physical and chemical properties. 
Extract 5.1 shows a sample of answer candidate with good performance. 
 
Extract 5.1 
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Extract 5.1 shows a sample of responses of candidate who managed 
to perform well all parts of the question. 
 

However, some of the few candidates (17.2%) who scored low marks failed 
to describe the process of aluminium extraction as instructed. Other 
candidates failed to evaluate the uses of aluminium reflecting its physical 
and chemical properties. For example, one candidate wrote the uses of 
aluminium as, “it is used for making the salt at the laboratory, it is used for 
studying by different way about calcium, it is used for by plant for growth 
and maintenance” all of which are incorrect responses as no one reflects the 
physical property of aluminium. This implies that such candidates had 
inadequate knowledge about uses of aluminium in relation to physical and 
chemical properties of the metal. Extract 5.2 is a response from a candidate 
with low marks. 
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Extract 5.2 
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In Extract 5.2, the candidate failed to explain the prescribe 
phenomena and she/he gave incorrect description of the process of 
extraction of aluminium. 

 
2.2.6 Question 6: Transition Elements 

In part (a),the candidates were required to write the electronic configuration 
of Mn2+ , V3+ and Fe3+ and give reason(s) why in manganese the oxidation 
state of +2 is more stable than the oxidation state of +3. In part (b),they were 
required to explainbriefly the phenomena that;  the radii of Fe, Co and Ni 
show a much smaller variation in size than those of Na, Mg and Al, 
cadmium has two electrons in the outermost shell as magnesium but they are 
not classified in the same group, and Iron element exhibits magnetic 
properties while zinc element does not. In part (c),they were required 
to;Account for the different coordination numbers between −2

4 ][FeCl and 
−4

6 ][FeF , Explain the origin of magnetism in transition elements, use the 3d 

electron configuration in cobalt(III) ions to explain why 3
6[CoF ] −  is 

paramagnetic while −3
6 ](CN)[Co is diamagnetic and finally they were 

required to explain briefly why −4
6 ](CN)[Fe is said to be an inner orbital 

complex while -3
6 ][CoF is said to be an outer orbital complex. Furthermore 

they were required to determine the type of hybridization exhibited by each 
of the two complexes. 
 
The question was opted by 34.8 percent of the candidates and out which 
61.5 percent scored from 6 to 19 marks. The candidates who scored from 6.5 
to 10 markswere 33.6 percent scored and from 10.5 to 15 marks were 21.1 
percent. A few (1.3%) candidates scored from 15.5 to 19, but there was no 
any candidate who scored all the allocated marks. However, 38.5 percent 
scored below 6 marks with 5.9 percent scoring a zero mark. In brief, these 
data indicate that the performance of the candidates in this question was 
good. 
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The candidates who scored high marks wrote correct electronic 
configurations of the prescribed species and gave appropriate reasons for 
whymanganese when in oxidation state of +2 is more stable than when in 
oxidation state of +3. They accounted well for the differences in 
coordination numbers between −2

4 ][FeCl and 4
6[FeF ] .− They produced 

correct reasons for the origin of magnetism in transition elements and 
explained well why -3

6 ][CoF is paramagnetic while −3
6 ](CN)[Co is 

diamagnetic. They also gave correct reasons for −4
6 ](CN)[Fe is an inner 

orbital complex while −3
6 ][CoF  is an outer orbital and determined correctly 

the hybridization exhibited by the two complexes. Extract 6.1 show a 
sample of good responses. 
 
Extract 6.1 
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Extract 6.1 shows a sample of a response of a candidate who had 
sufficient knowledge in transitional elements. The candidate gave 
proper and clear explanations according to the requirement of the 
question. However, the candidate failed to give concrete explanation 
why Mn2+ is more stable than Mn3+which led to failure to score full 
marks. 

 
The candidates who performed poor in this question failed to; write the 
correct electronic configuration of the prescribed species according to 
Aufbau principle which is Mn2+ = [Ar]3d5, V3+=[Ar]3d2 and Fe3+ = [Ar]3d5 
instead they wrote  Mn2+= 2.8.8.1, V3+=  2.8.8.8, and Fe3+= 2.8.8.3. It was 
difficult for them to; give reasons why 3

6[CoF ] −  is paramagnetic while 
−3

6 ](CN)[Co is diamagnetic. The candidates failed because they could not 
establish that, CN- is a strong ligand so it will force the remaining d-
electrons to pair up which cause diamagnetic property in 3

6[Co(CN) ] .− They 
also failed to give reasons for cadmium and magnesium being not placed in 
the same group despite both having two electrons in the outer most shell. 
This indicates inadequate skills in elements configuration. Other candidates 
failed to account for iron to exhibit magnetic properties compared to zinc of 
which does not. For example, one candidate wrote, “Due to iron element 
have two electrons in Fe2+ state and three electrons in Fe3+ state while zinc 
have only 2 electrons”.Suchresponses are indication of insufficient 
knowledge in the concept of Paramagnetic and diamagnetic of transitional 
element in relation to electronics. 
 
Moreover, other candidates failed to determine the hybridization exhibited 
by each of the given two complexes, for example one candidate responded 
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as, “ +2
6 ](CN)[Fe  is sp3 hybridization instead of d2sp3 while in −3

6 ][CoF as 
p3instead of sp3d2 hybridization. A similar example is presented in Extract 
6.2. 
 
Extract 6.2 
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In Extract 6.2, the candidate wrote incorrect electronic 
configurationswhich are the bases of establishing answers for most 
part of the question. 
  

2.2.7 Question 7: Periodic Classification 
In Part (a), the candidate were required to write the basic difference between 
Mendeleev's periodic law and Modern periodic law. In part (b), they were 
given a statement that, a neutral atom of a certain element has 17 electrons, 
and they were required to; write its ground state electronic configuration, 
classify the element into s, p, d or f block, determine whether it is 
diamagnetic or paramagnetic and write the principal oxidation number of the 
element. In part (c), they were required to study the hypothetical elements 
placed in various groups and periods of part of the periodic table and then 
required to; identify with reasons; an element which is most likely to have 
the highest electron affinity, most likely to have the highest 
electronegativity, an element which is likely to have least first ionization 
energy, a pair of elements which is likely to form the strongest electrovalent 
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bond, two elements which are likely to have strongest reducing properties 
and two elements which form neither negative nor positive ions. In part (d), 
they were required to define the term deliquescence and explain what makes 
a hydrated salt to deliquesce, explain the discontinuities shown on the 
provided sketch of solubility curve of calcium chloride in water, and explain 
briefly at least three hazards associated with the useful application of 
sulphur and lead or their compounds.  
 

The question was opted by 31.3 percent of the candidates and their 
performance was good as 60.6 percent scored from 6 to 19 marks,42.2 
percent scored from 6.5 to 10, 9.7 percent from 10.5 to 15 and 0.2 percent 
scored from 15.5 to 19 marks. Besides, there was no any candidate who 
scored all the allocated marks. However, 39.4 percent scored below 6 marks 
with 0.8 percent scoring a zero mark. 
 
The candidates who scored high marks demonstrated clear understanding on 
answering the question. They were able toapply different concepts 
pertaining Periodic Classification such as diamagnetic, paramagnetic, 
ionization energy, electron affinity and electronegativity properly. Extract 
7.1 illustrates a sample of good responses.  
 
Extract 7.1 
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In Extract 7.1, the candidate presented correctly the difference 
between Mendeleev's periodic law and modern periodic law. She/he 
wrote correctly the electronic configuration of the given elements 
and managed to classify them. Likewise, he/she was able toexplain 
the uses of sulphur and lead or their compounds.  

 
The candidates who performed poorly, particularly, those who scored a 
zero mark failed to differentiate Mendeleev’s periodic law from Modern 
periodic law. In the same way, they failed to write ground state electronic 
configuration of the given element and to determine the principal oxidation 
number of that element, for example one candidate wrote; Principal 
oxidation stateis -1, instead of 0. Similarly, in part (c), they failed to 
identify properties of hypothetical elements from the provided periodic 
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table. This was attributed by lack of adequate knowledge on Periodic 
classification of elements. Likewise, they gave incorrect hazards and useful 
application of sulphur and lead or their compounds implying lack of 
knowledge on selected compounds of metals. Extract 7.2 illustrates the 
example of a poor response. 
 
 
Extract 7.2 
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In Extract 7.2, the candidate interchanged the concept of 
Mendeleev’s periodic law with that of Modern periodic law. 
She/he presented wrong ground state electronic configuration of a 
neutral atom. Similarly, the candidate failed to identify an element 
with highest electron affinity and least first ionization energy.  

 
2.2.8 Question 8: Hydroxyl Compounds and Carbonyl Compounds 

In part (a), the candidates were required to give the structures and the names 
of two functional isomers for 3 6 2 4 2 2 6C H O, C H O andC H O . In Part (b), they  
 
were provided with the compound, 

 
 and they were required to name all the functional groups present in the 

compound. In part (c), they were required to predict the product(s) formed 
when the compound in (b) above reacts with; warm mixture of iodine and 
NaOH, sulphur dichloride oxide, acidified 2 2 7K Cr O  at 60ºC - 80ºC, and 
H2(g) and nickel at 140ºC. 
 
The question was opted by 33.4 percent of the candidates and their 
performance was good as 85.4 percent scored from 6 to 20 marks. The 
candidates who scored from 6.5 to 10 markswere 25.3 percent, from 10.5 to 
15 marks were 45.6 percent and from 15.5 to 20 marks were 12.4 percent. 
However, 14.6 percent scored below 6 marks with 0.8 percent scoring a zero 
mark. 
 
The candidates who scored high marks were able to give structures and the 
names of the two functional isomers of the given organic compounds. They 

O 

2 2 3HOH C CH C CH−
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presented correctly the names of functional groups present in the organic 
compound. They predicted correctly the products required to be formed in 
part 8 (b). Extract 8.1 shows one of the good answers from one of the 
candidates. 

  
 Extract 8.1 
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Extract 8.1 shows a sample answer from one of the candidates who 
managed to perform all parts of the question correctly. 

 
The candidates who scored poorly failed to understand the meaning of the 
term “functional isomer” which was the root for the requirements of the 
question. For example, one candidate wrote as follows: the names for the 
functional isomers of C3H6O are hydroxyl group and methyl group instead 
of the isomers of                     and 
 

   

CH3 C CH3	
  
O 	
  

CH3 CH2   C - H 	
  
O 	
  

propanone	
   propanal	
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  The response given show that, the candidate was not aware of functional 

isomers as well as functional isomerism. Similarly, other candidates failed 
to identify the reacting part of the compound under the given reagents and 
conditions which led to incorrect prediction of the products in part 8(c). 
Extract 8.2 indicates an example of the candidate’s poor response. 

 
Extract 8.2 
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In Extract 8.2, the candidate wrote incorrect structures and names 
of functional isomers of organic substances. She/he presented 
wrong names of the functional groups present in the given organic 
compound and incorrect products formed on the reaction of the 
compound with the listed reagents. 
 

2.2.9 Question 9: Polymers 
In part (a), the candidates were required to define the terms, polymer, 
additional polymerization and condensation polymerization. In part (b), they 
were required to; name at least four common natural polymers and 
differentiate thermosetting polymer from thermoplastic polymer with 
examples. In part (c), they were required to show the initiation step, 
propagation step and termination step for polymerization of vinyl chloride to 
form PVC. In part (d), they were required to draw the complete structures of 
monomers which were used to prepare: 
 
 
 
 

 
 
 

and 
 

 
 
 

The question was opted by 69.6 percent of the candidates and their 
performance was good as 90.4 percent scored from 6 to 20 marks.  The 
candidates who scored from 6.5 to 10 markswere 11.9 percent, from 10.5 to 
15 marks were 37.0 percent and from 15.5 to 20 marks were 38.9 percent. 
However, 9.6 percent scored below 6 marks with 0.2 percent scoring a zero 
mark. 

R 

 

R 
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The candidates who scored high marks were able to define precisely the 
terms provided, named four common natural polymers and differentiated a 
thermosetting polymer from a thermoplastic polymer. Moreover, they 
showed clearly the mechanisms of polymerization of vinyl chloride and 
drew properly the structures of monomers which were used to prepare the 
named polymers in (d). Extract 9.1 shows a sample of the candidates’ good 
responses. 
 
Extract 9.1 
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In Extract 9.1, the candidates presented accurate answers clearly 
according to the requirement of the question. She/he differentiated a 
thermosetting polymer from a thermoplastic polymer correctly. 
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Moreover, common natural polymers and mechanisms of 
polymerization of vinyl chloride are accurately presented.  

 
However, a few candidates (9.6%) who had low scores in this question 
failed to differentiate thermosetting polymer from thermoplastic polymer. 
Some also failed to name the common natural polymers while others failed 
to show the mechanisms of polymerization of vinyl chloride. In addition, 
other candidates gave the structure of monomers of proteinwhich was 
incorrect, indicating that the candidates had insufficient knowledge on 
Polymerization concept. Extract 9.2 illustrates the example of a poor 
response. 
 
Extract 9.2 
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The response in Extract 9.2 could be an indication that the 
candidate did not had any idea about polymer and addition 
polymerization since theseconcept were left unanswered. In 
addition, she/he failed to differentiate a thermosetting polymer 
from a thermoplastic polymer and gave the structure of amino 
acid (monomers) of proteinwhich was completely wrong. 
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2.2.10 Question 10: Environmental Chemistry 
The candidates were provided with the statement that, “Conservation of 
water against pollution is of paramount importance for human health and 
development”. They were then required to discuss this statement using the 
sub headings; categories of water pollution, four causes of water pollution, 
four effects of water pollution and four control measures to be taken.  
 
A large number (67.7%) of the candidates opted for the question and their 
performance was good as 96.9 percent scored from 6 to 20 marks. The 
candidates who scored from 6.5 to 10 markswere 28.3 percent and from 10.5 
to 15 marks were 53.6 percent and from 15.5 to 20 marks were 13.7 percent. 
On the other hand, 3.1 percent of the candidates scored below 6 marks with 
0.1 percent scoring a zero mark. 
 
The candidates who scored high marks presented correct answers to most 
parts of the question. They gave correct explanations for the conservation of 
water against pollution. They precisely categorized water pollution. They 
also identified the causes of water pollution, discussed well the effects of 
water pollution and finally suggested proper control measures to be taken. 
Extract 10.1 illustrates the case. 
	
  
Extract 10.1 
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In Extract 10.1, the candidate presented accurate answers according 
to the requirement of the question. The candidate gave correct 
explanations for the conservation of water against pollution. 
Precisely categorized water pollution and identified the causes of 
water pollution, its effects to human health and finally, suggested 
the control measures. 

 
However, a few candidates (3.1%) who performed poorly in this question 
had difficulties in discussing the issue of conservation of water under the 
given sub headings. Other candidates failed to present their responses in 
essay form as required, instead they pointed out the mere responses lacking 
elaboration. Unsatisfactory responses of the candidates might have been 
caused by inadequate skills in writing essays and mastery of knowledge 
about water pollution. Extract 10.2 illustrates the case.    
 
Extract 10.2 
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In Extract 10.2, the candidate gave incorrect meaning of water 
conservation and presented wrong categories of water pollution. In 
addition, the candidate had poor language command. 

 
3.0 PERFORMANCE OF CANDIDATES IN DIFFERENT TOPICS 

A total of 20 topics were examined in the year 2015 from both 132/1 
Chemistry 1 and 132/2 Chemistry 2 papers and performance in many topics 
was good. The analysis revealed that, 18 topics were performed well as 
majority of candidates scored an average of between 50.4% and 94.9%. 
These topics include: Environmental Chemistry, Polymers, Hydroxyl 
Compounds and Carbonyl Compounds, Chemical Equilibrium, Extraction of 
Metals and Selected Compounds of Metals, Energetics, Chemical Bonding, 
Halogens Derivatives of Hydrocarbons, The Atom, Solubility, Solubility 
Product and Ionic Product, Gases, Acids, Bases and Salts, Chemical 
Kinetics, Aliphatic Hydrocarbons, Transition Elements, Electrochemistry, 
Periodic Classification,  and Two Component Liquid Systems. The 
candidates’ good performances in these topics were attributed to good 
mastering of the concepts asked in the respective topics. However, the topic 
of Environmental Chemistry had highest performance. This could have been 
due to the fact that Environmental issues are among the cross-cutting issues 
which are promoted globally and hence candidates could access the 
information pertaining environments easily. 
 
The analysis further indicated that, topics which had an average performance 
were Aromatic Hydrocarbons and Relative Molecular Masses in Solution 
which had an average performance which ranged between 46.3% and 
44.9%. However, there was no topic with poor performance. The reason for 
this performance is that, majority of the candidates had no sufficient 
knowledge on the subject matter of the topics. 
 
In the year 2014 the performance was good in 17 topics out of 18 topics 
which were examined and their performance ranged between 50.8% and 
90.6%. The topic on Chemical equilibrium was averagely performed 
(44.0%). However, the comparison of performance of the candidates in 
various topics in the year 2014 and 2015 is shown in the appendix. 
 
 
 
 



 116   
	
   	
  

4.0 CONCLUSION AND RECOMMENDATIONS 
4.1 Conclusion 

The question wise analysis of the performance in Chemistry paper one and 
two for the ACSEE 2015 has shown that overall candidates’ performance 
was good.  
 
However, analysis on individual items indicates that, some candidates had 
experienced difficulties in answering question items which involved basic 
mathematics skills based on chemistry principles and also on showing 
mechanisms of chemical reactions. This is evident from the analysis made 
in questions from content areas of relative molecular masses in solution and 
aromatic hydrocarbons.  
 
This performance could be attributed by lack of mathematical skills and 
inadequate skill of these topics. This insufficiency needs to be dealt with by 
both teachers and students during the teaching and learning process. 
 
The analysis on how candidates performed in different topics is 
summarized in the Appendix – (Summary of performance of the 
candidates’ topic-wise). The analysis shows that, 18 topics out of 20 which 
were examined in paper 1 and 2 had good performance and 2 topics had 
average performance, however, there was no topic which had poor 
performance.  
 
It is expected that the feedback given in this report will enable education 
stakeholders to take appropriate initiatives to improve more performance of 
candidates in ACSEE in Chemistry, taking into consideration that the 
subject forms a bridge for many science courses in tertiary level of 
education. 
 

4.2 Recommendation  
On the bases of analysis of candidates’ performance in Chemistry subject, 
the following are recommended to improve more candidates’ performance. 
 
(i) Teacher should put more emphasis on mathematical base concepts and 

practical skills related to specific fields of study. This will improve the 
ability of candidates to deal with problems related to the concepts.  
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(ii) There should be common specific textbooks for all schools and these 
should be stipulated in the syllabus. 
 

(iii) Students should be advised to read the question carefully so as to 
identify the requirement of the question before attempting it. 
 

(iv) Candidates should be encouraged to improve their ability in reading 
and writing English language through reading English books, 
practicing speaking English and involving in essay writing. 
 

(v) Students should be encouraged to revise all topics across the current 
syllabus in their normal study time and during preparation for 
examinations. 
 

(vi) Teachers should give special attention to enable students to learn basic 
concepts involving principles governing writing chemical formula, 
chemical symbols, chemical names and basic mathematicalskills. 
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Appendix: Summary of the Performance of Candidates – Topic wise 2014 and 
2015 
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1 ENVIRONMENTAL 
CHEMISTRY 

01 *  94.9 GOOD 

2 POLYMERS 01 *  90.4 GOOD 
3 HYDROXYL COMPOUNDS 

AND CARBONYL 
COMPOUNDS 

01 90.6 GOOD 85.4 GOOD 

4 CHEMICAL EQUILIBRIUM 01 44.0 AVERA
GE 

84.9 GOOD 

5 EXTRACTION OF METALS 
AND SELECTED 
COMPOUNDS OF METALS 

01 62.8 GOOD 82.8 GOOD 

6 ENERGETICS 01 95.7 GOOD 77.9 GOOD 
7 CHEMICAL BONDING 01 57.2 GOOD 77.9 GOOD 
8 HALOGENS DERIVATIVES 

OF HYDROCARBONS 
01 67.4 GOOD 73.0 GOOD 

9 THE ATOM 02 66.6 GOOD 71.7 GOOD 
10 SOLUBILITY, SOLUBILITY 

PRODUCT AND IONIC 
PRODUCT 

01 62.5 GOOD 69.2 GOOD 

11 GASES 02 *  67.9 GOOD 
12 ACIDS, BASES AND 

SALTS 
01 77.9 GOOD 66.6 GOOD 

13 CHEMICAL KINETICS 01 67.7 GOOD 64.9 GOOD 
14 ALIPHATIC 

HYDROCARBONS 
01 55.5 GOOD 64.0 GOOD 

15 TRANSITION ELEMENTS 01 75.5 GOOD 61.5 GOOD 
16 ELECTROCHEMISTRY 01 80.3 GOOD 61.0 GOOD 
17 PERIODIC 

CLASSIFICATION 
01 74.5 GOOD 60.6 GOOD 

18 TWO COMPONENT 
LIQUID SYSTEMS 

02 56.7 GOOD 50.4 GOOD 

19 AROMATIC 
HYDROCARBONS 

02 58.0 GOOD 46.3 AVERAG
E 

20 RELATIVE MOLECULAR 
MASSES IN SOLUTION 

01 86.1 GOOD 44.9 AVERAG
E 

21 SOIL CHEMISTRY 1 50.8 GOOD *  

	
  




