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FOREWORD 

The Advanced Certificate of Secondary Education Examination (ACSEE) marks 
the end of two years of secondary education. It gives a picture of the effectiveness 
of the education system in general and education delivery system in particular as it 
is a summative evaluation. The candidates’ answers to the examination questions is 
a strong indicator of what the education system was able or unable to offer to the 
students in their two years of secondary education. 
 
The examiners’ report on the performance of the candidates in Physics subject 
ACSEE 2014 was prepared in order to give feedback to students, teachers, parents, 
policy makers and the public in general on how the candidates responded to the 
examination questions 
 
The analysis presented in this report will help various stakeholders to understand 
some of the reasons which led to the performance shown in Physics subject. It also 
points out some of the factors which made the candidates fail to score high marks 
in the questions including; failure to identify the task of the question, inability to 
follow instructions, lack of mathematical skills and inadequate knowledge of the 
topics. The views provided will help the educational administrators, school 
managers, teachers and students to identify proper ways to be followed in order to 
improve the candidates’ performance in future examinations administered by the 
Council. 
 
The National Examinations Council of Tanzania will highly appreciate 
observations and suggestions from teachers, students and the public in general that 
can be used in improving future Examiners’ Reports. 

Finally, the Council would like to thank all the Examination Officers, Examiners 
and all others who participated in the preparation of this report.  

 

 

Dr. Charles E. Msonde 

EXECUTIVE SECRETARY	  
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1.0 INTRODUCTION 

This report on ACSEE 2014 Physics paper 1 & 2 is based on the analysis 
of candidates’ performance on the stated examinations. The papers 
intended to evaluate the competences  which are stipulated in the syllabus 
and adhered to the 2010 Examination format. 
 
Physics paper 1 comprised fourteen (14) questions categorised into three 
sections namely A, B and C. Section A was composed of six (6) questions 
derived from the topics of Measurement, Projectile motion, Newton’s laws 
and Circular motion, Simple harmonic motion, Gravitation and Rotation of 
rigid bodies. Section B had four (4) questions drawn from the topics of 
First law of thermodynamics, Heat transfer, Alternating current and 
Electric conduction in materials while section C consisted of four (4) 
questions composed from the topics of Logic gates, Semiconductors, 
Transistors, Telecommunication and Environmental physics. The 
candidates were instructed to answer ten (10) questions by choosing four 
(4) questions from section A and any three (3) questions from each of 
sections B and C. 
 
Physics paper 2 had three sections, namely A, B and C. Each section was 
composed of three (3) questions making a total of nine (9) questions from 
the topics of Fluid Dynamics, Wave Motion and Doppler Effect, Physical 
Optics, Electrostatics, Properties of Matter, Atomic Physics and 
Electromagnetism. Candidates were required to answer five (5) questions 
choosing at least one (1) question from each section. 
 
A total of 11,910 candidates sat for these papers of which 78.41 percent 
passed the examination and 21.59 percent failed. In 2013 the number of 
candidates who sat for physics subject was 12,522 of which 46.34 percent 
passed the examination and 53.66 percent failed. This implies that the 
candidates’ performance in this year has increased by 32.07 percent 
compared to that of 2013. 
 
The report has analyzed the candidates’ responses as compared to the 
demands of the questions where as a brief notes on what the candidates 
were required to do and the reasons for their performance are provided. 
Moreover extracts of candidates’ responses are inserted to illustrate 
respective cases. 
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2.0 ANALYSIS OF THE CANDIDATES’ PERFORMANCE IN 
INDIVIDUAL QUESTIONS ON PHYSICS 1 

 
2.1 Section A: Short Answer Questions 

 
This section consisted of six (6) questions which had three parts of which 
each part have two or three sub-questions where as the candidates were 
required to answer any four (4) questions. 

 
2.1.1 Question 1: Measurement 

 

The question required the candidates to; (a) (i), distinguish random 
error from systematic error and in (ii), they were required to explain 
briefly with example in each case how can both random and 
systematic errors be reduced or eliminated. Part (b) (i), required the 
candidates to define the terms error and mistake and in (b) (ii), it 
was given that, an experiment was done to find the acceleration due 

to gravity by using the formula 
g
lT π2= , where all symbols 

carry their usual meaning. If the clock losses 3 seconds in 5 
minutes, then the candidates were asked to determine the error in 
measuring ‘ g ’ such that, 22.2=T sec, 6.121=l cm, 1.01 =ΔT sec 
and that 05.0±=Δl cm. In part (c) (i) the candidates were required 
to explain the importance of dimensional analysis inspite of its draw 
backs and in (c) (ii) they were required to find the true value of 
length of a piece of rod and its associated error from the given 
sample of measurements taken by a student which were; 21.02, 
20.99, 20.92, 21.11 and 20.69. 
 
The question was attempted by 94.7 percent of the candidates, out 
of which 4.6 percent scored below 3.0 marks out of 10 marks of 
which 0.4 percent scored 0 marks. Those who scored from 3.0 to 
5.0 marks were 48.2 percent and 47.2 percent scored from 5.5 to 10 
marks showing that the performance in this question was good. 

 
Candidates who performed well had knowledge on the concept of 
measurement and good mathematical skills. They managed to 
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define and explain all the terms by giving vivid examples and to 
perform the analytical part to get the correct answers. Extract 1.1 
illustrates one of the good answer from the script of a candidate. 
 
Extract 1.1 
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Extract 1.1 indicates how the candidate mastered the concept of 
measurement. He/she managed to distinguish random errors from 
systematic errors and how they can be reduced and provided 
relevant examples in each case. The candidate was very systematic 
in the calculations. 
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However, few candidates who performed poorly had inadequate 
knowledge on measurement as they supplied incorrect explanations 
about the asked terms. But also, some had poor mathematical skills 
thus failed to use the given formula to analyse the data in order to 
obtain the required values. Extract 1.2 illustrates the typical case. 
 
Extract 1.2 

	  

	  
 

In extract 1.2 the candidate failed to distinguish random errors from 
systematic errors but also to determine the error in measuring the 
acceleration due to gravity ‘g’ and the length of a piece of rod basing 
on error analysis. 
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2.1.2 Question 2: Projectile motion 

 
The question required the candidates to: (a) outline the motion that 
add up to make a projectile motion, (b) find the acceleration and 
final velocity of the rocket given that the mass ejected by the rocket 
in the first second is  of its mass with a relative velocity of 

2400ms-1 and that the ratio of initial to final mass of the rocket is 4 
at a time of 60 seconds and (c) find the distance up the slope at 
which a ball shall strike as well as the time of flight of the ball 
thrown upwards with an initial velocity of 33ms-1 from a point 65o 
on the side of a hill which slopes upwards uniformly at an angle of 
28o. 
 
About fifty percent (50.2%) of the candidates attempted this 
question, whereby 90.1 percent scored below 3.0 marks out of 10 
marks of which 19.1 percent scored 0 marks. The candidates who 
scored from 3.0 to 5.0 marks were 9.0 percent and only 0.9 percent 
scored from 5.5 to 9.0 marks. This implies that the question was 
poorly done. 
 
The candidates who performed poorly had inadequate knowledge 
on the subject matter as they failed to outline the motions that add 
up to make projectile motion, to find the acceleration and final 
velocity of the rocket due to wrong derivation of the formula. 
Furthermore, they failed to interpret the given information in part 
(c) to find the required values, but some didn’t understood the 
demand of the question such that they provided incorrect answers. 
For instant in part (a) some candidates responded that: “one of the 
motion which add up to make a projectile motion is negligible 
radius centre of the earth”. Such a candidate seemed to mix the 
concepts of projectile motion and gravitation. Extract 2.1 shows a 
sample of poor response from one of the candidates. 
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Extract 2.1 
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Extract 2.1 shows how the candidate failed to outline the required 
motions that makes projectile motion but also provided wrong 
answers due to incorrect formulas used in analysing the data. 
 

However, few candidates managed to outline clearly the motion that 
add up to make a projectile motion and made correct derivation of 
the formula for calculating acceleration and final velocity of the 
rocket. Some of them made a small error in calculating the time of 
flight. Extract 2.2 presents a sample from the script of one candidate 
who attempted well this question. 
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Extract 2.2 
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Extract 2.2 is from among the candidates who provided the correct 
responses, formulas and procedures as demanded by the question. 
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2.1.3 Question 3: Newton’s laws of Motion and Circular motion 

 
Part (a) (i), required the candidates to state the principle of 
conservation of linear momentum and in (ii), they were required to 
give two examples of the principle stated in (a) (i). In part (b) it was 
given that, a cannon of mass 1300kg fires a 72kg ball in a horizontal 
direction with a nuzzle speed of 55m/s, then the candidates were 
required to calculate the; (i) recoil velocity of cannon relative to the 
earth and in (ii), horizontal velocity of the ball relative to the earth. 
Part (c) (i), required the candidates to define the term radial 
acceleration and in (ii), they were required to prove if an insect will 
lose its footing with the ball when released from rest at the top of 
the smooth bowling ball inclined at an angle of about 48o with the 
vertical. 
 
The analysis shows that 44.5 percent of the candidates attempted 
this question whereby 95.8 percent scored below 3.0 out of 10 
marks, of which 11.3 percent scored 0 marks. Candidates who 
scored 3.0 to 5.0 marks were 3.7 percent while only 0.5 percent 
scored 5.5 to 7.5 marks. This implies that the candidates’ 
performance in this question was very poor. 
 
Some of the candidates who scored 0.5 to 2.5 marks managed to 
attempt only part (a) and (c) (i) of this question but failed to perform 
the analytical part indicating that they lacked knowledge and 
mathematical skills on the concept. 
 
Those who performed poorly did not managed to show their 
competence as they stated the principle of conservation of linear 
momentum instead of Newton’s laws of motion. Furthermore, they 
applied an incorrect formula to calculate the recoil velocity of the 
cannon and horizontal velocity of the ball. But also majority of them 
failed to prove if an insect will lose its footing with the ball basing 
on the given information. 
 
A few candidates who attempted well were able to state the 
principle of conservation of linear momentum by providing its 
examples. Consequently, they managed to define the term radial 
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acceleration and applied the correct formula to find both the recoil 
velocity and horizontal velocity of the ball relative to the earth. 
 
Extract 3.1 illustrates the candidate’s sample of a good answer. 
 
Extract 3.1 
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In extract 3.1 the candidate had adequate knowledge about the 
question and therefore managed to provide the correct answers as 
required. 
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Extract 3.2 illustrates the candidate’s sample of a poor answer. 
 
  Extract 3.2 
 

 
 

Extract 3.2 shows a sample of poor response where the candidate 
lacked enough knowledge on Newton’s law as he/she applied an 
incorrect formula and ended up with wrong answers. Also the 
candidate failed completely to perform part (c) of this question. 

 
2.1.4 Question 4: Simple Harmonic Motion (S.H.M) 

 

In this question the candidates were required to; (a) (i), state at 
what position in a simple harmonic motion does the magnitude of 
acceleration greater and in (ii), they were asked to sketch the graph 
of acceleration against displacement. In part (b), it was given that a 
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vertical spring fixed at one end had a mass of 0.2kg and was 
attached at the other end. The candidates were required to 
determine both the extension of the spring and the energy stored in 
the spring. In part (c), the displacement of a particle from the 
equilibrium position moving with simple harmonic motion was 
given by an equation tx 6sin05.0= , where t was time in seconds 
measured from an instant when 0=x . The candidates were 
required to calculate the amplitude of oscillation, the period of 
oscillation and the maximum acceleration of the particle. 

 
A total of 9,873 (82.1%) candidates attempted this question, of 
which 5.9 percent scored 0 marks, 13.9 percent scored 0.5 to 2.5 
marks, 41.6 percent scored 3.0 to 5.0 marks out of 10 marks 
allocated to this question and 38.6 percent scored 5.5 to 10 marks 
showing that the general performance in this question was good. 

 
The candidates who performed well showed their competence on 
the subject matter by applying the correct formula and use of the 
given data to manipulate the required values of the asked quantities. 
Extract 4.1 illustrates a sample of candidates’ good answer. 
 
Extract 4.1 
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Extract 4.1 indicates how the candidate responded correctly to all 
parts of the question. He/she was precise and systematic in flow of 
ideas and had provided correct responses. 
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However, those who performed poorly didn’t understood the 
content and had poor mathematical skills on simple harmonic 
motion thus failed to apply that concept to determine the extension 
of the spring, energy stored, amplitude of oscillation, period and 
maximum acceleration of the particle. Some confused and sketched 
the displacement – time graph instead of acceleration against 
displacement. Extract 4.2 illustrates the typical case. 
 
Extract 4.2 

 

 
 

Extract 4.2 shows a sample of a poor answer whereby a candidate 
sketched a displacement –time graph instead of acceleration against 
displacement. 

 
2.1.5 Question 5: Gravitation 

 

This question required the candidates to; (a) (i), define the universal 
gravitational constant (ii) explain how gravitational potential is 
related to gravitational field strength, (b) (i), write an expression for 
the acceleration due to gravity of a body of mass m which is at 
distance r from the centre of the earth (ii) obtain the value of 
acceleration due to gravity of the earth if it were made of lead of 
relative density of 11.3 and (c) (i), give reasons why the 
acceleration due to gravity changes due to the change in latitude (ii) 
recognize a point at which the gravitational force is zero when a 
rocket is fired from the earth towards the sun. 
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The question was answered by 68.1 percent of the candidates, out of 
which 57.1 percent scored below 3.0 marks out of 10 marks, of 
which 13.0 percent scored 0 marks. The candidates who scored 3.0 
to 5.0 marks were 33.0 percent while those who scored 5.5 to 9.0 
marks were 9.9 percent indicating that the question was averagely 
done. 
 
Majority of the candidates who scored 0.5 to 2.5 marks attempted 
only part (a) of this question. They failed to proceed with other parts 
showing that they didn’t understand the demand of the question and 
some had poor mathematical skills therefore scored lower marks. 
 
Those who scored 0 marks applied incorrect formula to solve the 
problem. Most of them attempted to define the universal 
gravitational constant instead of explaining how gravitational 
potential is related to gravitational field strength. Short of that, they 
failed to give reasons why the value of acceleration due to gravity 
changes with latitude. 
 
On the other hand, candidates who managed to score good marks 
had adequate knowledge on the concept of gravitation as they 
provided the required responses in most parts of the question though 
some failed to recognize a point at which the gravitational force is 
zero when a rocket is fired from the earth towards the sun. Extract 
5.1 shows a good response from one of the candidates. 
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Extract 5.1 
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Extract 5.1 indicates how the candidate was able to provided required 
responses in part (a) , (b) and (c) (i) but failed to give the correct 
answer in part (c) (ii) and therefore scored a good marks. 

 
Extract 5.2 is a sample answer from one of the candidates who 
performed poorly. 
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Extract 5.2 
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Extract 5.2 shows how the candidate attempted this question by 
applying wrong formula to calculate the asked parameters. Also the 
candidate failed to relate the quantities and to give reasons as 
demanded. 

 
2.1.6 Question 6: Rotation of rigid body 

 

In this question the candidates were required to: (a) (i), define 
torque and give its SI unit, (ii), calculate the new number of 
revolution per minute of a disc of moment of inertia 2.5x10-4 kgm2  
rotating freely about an axis through its centre at 20 revolution per 
second if some wax of mass 0.04kg is dropped gentrly onto the disc 
at a distance of 0.05m from its axis, (b) (i), explain briefly the 
reason for a high divers to turn more somersaults before striking the 
water as well for a dancer on skates to spin faster by folding her 
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harms and (c) (i) calculate the angular velocity of a flywheel of 
moment of inertia of 0.4kgm2 mounted on axle of radius 0.01m after 
5 seconds from rest when a force of 60N is applied tangentially to 
the axle (ii) list two assumptions taken to arrive at the answer in (c) 
(i). 
 
A total of 6,802 candidates attempted this question, of which 13.0 
percent scored 0 marks, 28.1 percent scored 0.5 to 2.5 marks, 29.8 
percent scored 3.0 to 5.0 marks and 29.1 percent scored 5.5 to 10 
marks. This implies that candidates’ performance was good because 
majority of them scored above 3.0 out of 10 marks. 
 
About twenty eight percent (28.1%) of the candidates who scored 
0.5 to 2.5 marks lacked enough knowledge because they managed 
to answer some parts of the question. For example they attempted 
part (a) (i) and (b) but failed to perform the calculation parts 
indicating that they were poor in mathematical skills. 

 
Those who received good marks had enough knowledge on 
rotational dynamics and thus understood the demands of the 
question by giving the correct definition, explanations and applied 
the clear approach and calculations to get the desired results. Extract 
6.1 illustrate candidate’s sample of a good answer. 
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Extract 6.1 
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Extract 6.1 shows how the candidate had knowledge enough 
to provide the correct answers as required and therefore 
scored good marks. 

 
Nevertheless, few candidates who performed poorly had insufficient 
knowledge on the subject matter. Majority were not able to 
distinguish the terms used in linear momentum from that of angular 
momentum, for example they failed to define torque and to provide 
its S.I unit. Moreover, they failed to relate the concepts asked in part 
(b) with the physical activities in real life situation. Extract 6.2 
illustrate the typical case. 
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Extract 6.2 
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In extract 6.2 the candidate lacked knowledge about rotation of rigid 
bodies and thus failed to define torque and provided wrong responses 
in all parts of the question. 

 
2.2 Section B: Short Answer Questions 

 
This section was composed of four (4) questions which had two or 
three parts in which each part have two questions items where 
candidates were required to answer any three (3) questions. 

 
2.2.1 Question 7: First Law of Thermodynamics 

 
In this question candidates were required to; (a) (i) give two ways 
in which the internal energy of the system can be changed (ii) list 
two simple applications of the first law of thermodynamics in life, 
(b) derive the formula for work done in the process that expands a 
mole of a gas which obeys Van-der –Waal’s equation 
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from Volume V1 to V2 and (c) (i) calculate 

the efficiency of the heat engine that works at two temperatures of 
270C and 2270C, (ii), find the temperature which will increase the 
efficiency of the engine by 10% when the room temperature is kept 
at 27oC. 
The question was attempted by a total of 5,376 (44.7%) candidates 
whereby 41.2 percent scored 0 marks, 33.5 percent scored from 0.5 
to 2.5 marks, 23.3 percent scored 3.0 to 5.0 marks and only 2.0 
percent scored 5.5 to 9.0 marks. This indicates that the general 
candidates’ performance in this question was poor. 
 
Poor performance was attributed by failure of the candidates to 
give two ways in which the internal energy of the system can be 
changed and to develop applications of the First law of 
thermodynamics in real life. For example, some candidates wrote;   
(i) Internal energy can be changed by more temperature. (ii) 
Applications of first law of thermodynamics used in engines and in 
machine plants. Such candidate was not quite clear on what he/she 
intended to present. Others failed to link the given Van – der – 
Waal’s equation and the equation of the work done by the system 
i.e PdVW =  instead they wrote dFW .=  when deriving the 
formula for work done in the process of expanding one mole of a 
gas from volume, V1 to a volume of V2. Extract 7.1 represents a 
sample of candidate’s poor response. 
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Extract 7.1 

 

 
Extract 7.1 indicates how the candidate attempted to guess the 
correct answers in part (a). But in part (c) he/she used the wrong 
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formula i.e efficiency = 
( )
( )

100
.
.

×
inputpower
outputpower

 therefore ended 

with incorrect answers instead of using the correct formula 

efficiency = 100×
HQ
W

% which would give the required answers. 

 
Those who received 0.5 to 2.5 marks attempted small parts of the 
question as they managed to relate the First law of thermodynamics 
and several activities in our dairy life. Also they were able to give 
two ways in which the internal energy of the system can be changed 
but failed to solve other parts of the question. 
 
However, few candidates who scored 5.5 to 9.0 marks had 
knowledge on the concept of this question as they managed to write 
the correct answers to some parts of the question. But some of them 
failed to derive expressions for the work done during 
thermodynamics processes as demanded in part (b). Extract 7.2 
illustrate the case. 
 
Extract 7.2 
 

 
 



34 
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Extract 7.2 represents candidate’s good response. The candidate 
managed to meet the demands of the question by giving the correct 
answers as required. 

 
2.2.2 Question 8: Heat transfer and Thermometer 
 

In part (a) (i), the candidates were required to define thermal 
convection and in (ii), they were asked to prove that at very small 
temperature difference Newton’s law of cooling obeys the Stefan’s 
law. Part (b) required them to; (i), give the meaning of temperature 
inversion and in (ii), they were required to calculate the 
temperature of boiling point of water as it would be indicated on a 
wrongly calibrated thermometer which reads the melting point of 
ice as -10oC and a temperature of 60oC as 50oC. 
 
Analysis shows that 85.8 percent of the candidates attempted this 
question, whereby 80.4 percent obtained below 3.0 marks, of 
which 37.4 percent scored 0 marks. About fourteen (13.8%) 
percent of them scored 3.0 to 5.0 marks, 5.5 percent scored 5.5 to 
9.5 marks and 0.3 percent scored 10 marks. This statistics shows 
that only 19.6 percent of the candidates scored from 3.0 to 10 
marks showing that the question was poorly performed. 
 
Candidates who performed poorly had insufficient knowledge on 
the process of heat transfer by convection thus failed to define 
thermal convection. They didn’t manage to investigate factors that 
affect the rate of cooling and therefore failed to prove how 
Newton’s law of cooling obeys the Stefan’s law at a very small 
temperature difference. Moreover, they failed to attempt part (b) of 
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this question indicating that majority were not conversant with 
thermodynamic scale of temperature. Extract 8.1 is a sample of a 
candidate’s poor answer. 
 
Extract 8.1 

 

 
 

Extract 8.1 indicates how the candidate failed to provide the correct 
answers to all parts of the question. 

 
Those who did well seemed to be familiar with the mechanism of 
heat transfer by convection and had adequate knowledge on 
thermodynamic scale of temperature since they managed to give 
clear and correct answers to both part (a) and (b). Extract 8.2 
shows a good response from one of the candidates. 
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Extract 8.2 
 

 
 
 

 



38 
	  

 
 

Extract 8.2 indicates how the candidate responded correctly to all 
parts of the question. He/she was precise and systematic in flow of 
ideas to reach at the final answers. 

 
2.2.3 Question 9: Alternating Current (A.C) 
 

The question required the candidate to; (a) (i), write the meaning of 
alternating current (a.c) and in (ii), they were required to give the 
meaning of effective value of A.C. Part (b) (i), required the 
candidates to calculate the inductance of choke coil in a 60Volt, 
100 watt lamp to be run on 100 volt, 60Hz A.C mains and in (ii), 
they were needed to find resistance of the resistor that can be used 
instead of the choke. In part (c) (i), the candidates were required to 
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find the power input to the LCR circuit with R=70Ω in series with 
a parallel combination of L= 1.5H and C = 30µF driven by a 230V 
supply with angular frequency of 300rad/s and in (ii), they were 
required to state the response of the LCR circuit at the frequency of 

LC
1

0 =ω . 

 
A total number of 8,495 (70.7%) candidates attempted this 
question whereby 92.2 percent scored below 3.0 marks, of which 
50.7 percent scored 0 marks. Candidates who scored 3.0 to 5.0 
marks were 7.2 percent while only 0.6 percent scored 5.5 to 9.0 
marks implying that the question was poorly done by many 
candidates. 
 
Those who performed poorly had inadequate knowledge as they 
failed to analyse conduction of a.c through different circuit 
elements. Some attempted part (a) but their answers were not 
correct. Majority used wrong formulas and therefore ended up with 
incorrect answers when calculating the inductance of a choke and 
power in RLC circuit. Extract 9.1 is a sample taken from the script 
of one candidate who performed poorly. 

 
Extract 9.1 
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In extract 9.1 the candidate failed to write the correct answers to part 
(a) because he/she wrote wrong formula and yet failed to analyse it. 

 
However, few candidates who scored good marks were able to 
briefly explain the meaning of the terms alternating current (a.c) and 
effective value of A.C. In addition, they managed to calculate the 
required values of choke and resistance, although some failed to 
manipulate the power input of the circuit. Extract 9.2 shows a 
sample of good response of a candidate. 
 
Extract 9.2 
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Extract 9.2 indicate how the candidate had adequate knowledge on 
the topic as he/she managed to provide the correct answers as 
required. 
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2.2.4 Question 10: Electric conduction in metals 
 

In part (a) the candidates were required to define; (i), current 
density and in (ii), conductivity. Part (b) (i), required them to state 
the condition under which Ohm’s law is true and in (ii), they were 
required to explain why does the voltage across the terminal of the 
battery fall when it is delivering a current. In part (c) (i), the 
candidates were required to define temperature coefficient of 
resistance and in (ii), they were needed to calculate the length of the 
wire when a heating coil of Nichrome wire of a power of 36 W with 
cross sectional area of 0.01mm2 operating on a 12V supply was 
immersed in water at 373K. 
 
The question was attempted by almost every candidate. Analysis 
shows that 96.0 percent of the candidates did this question out of 
which, 22.4 percent scored below 3.0 marks of which 7.5 percent 
scored 0 marks. Candidates who scored 3.0 to 5.0 marks were 28.7 
percent while those who scored 5.5 to 10 marks were 48.9 percent. 
This indicates that the performance in this question was good. 

 
Majority of the candidates who attempted well showed a good 
understanding of the content as they managed to define the terms, 
state the conditions for Ohm’s law to be true and give reason on 
why does the voltage of the battery fall when it supply current. 
Besides that, they calculated correctly the length of the wire as 
prescribed on the question. Extract 10.1 is a sample of a candidates’ 
good answer. 
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Extract 10.1 
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Extract 10.1 shows how the candidate was precise and accurate in 
presenting suitable responses as demanded by the question. 

 
Conversely, few candidates who performed poorly failed to describe 
the mechanism of electric conduction in metals. Some stated Ohm’s 
law instead of giving the condition that makes it true while others 
had English language problem in organizing the concepts to get a 
clear and correct sentences. Also they applied incorrect formulas to 
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manipulate the data which ended up with wrong answers. Extract 
10.2 illustrates the case. 
 
Extract 10.2 
 

 

 
 

Extract 10.2 shows how the candidate had inadequate knowledge on 
the topic hence supplied irrelevant answers to all parts of the 
question. 

 
 
 
 
 



48 
	  

2.3 Section C: Short answer Questions 
 

This section consisted of four (4) questions which had two or three 
parts in which each part have two questions items where candidates 
were required to answer any three (3) questions. 

 
2.3.1 Question 11:.Logic gates 

 
Part (a) (i), required the candidates to give the meaning of logic 
gates and in (ii), they were needed to provide the meaning of 
integrated circuit. Part (b) demanded the candidates to draw a truth 
table from the given circuit diagram which shows the combination 
of two NOT gates, two AND gates and one OR gate. In part (c), 
they were required to study the given logic circuit diagram and; (i), 
express the type of a single gate that would provide exact the same 
function as that shown on the given logic circuit diagram and in (ii), 
the candidates were required to draw the diagram and symbol 
representing the single gate expressed in part (c) (i). 
 
A total of 9,211 (76.6%) candidates attempted this question 
whereby, 10.1 percent scored 0 marks, 11.2 percent scored 0.5 to 
2.5 marks, 30.5 percent scored 3.0 to 5.0 marks and 48.2 percent 
scored 5.5 to 10 marks, which imply that the question was well 
done. 
 
The candidates who scored good marks had knowledge on the basic 
types of logic gates and thus being able to create the correct logical 
truth tables and applied Boolean algebra to analyze logic circuit. 
Extract 11.1 is a sample answer taken from the script of one 
candidate who attempted well. 
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Extract 11.1 
 

 

 
 

In extract 11.1 the candidate presented the correct responses to all 
parts as required by the question. 
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However, few candidates who performed poorly attempted only part 
(a) but did not managed to create logical truth tables of logic gates 
and apply Boolean algebra to analyze logic circuits. For instance, 
they confused between exclusive-OR gate and NOR gate therefore 
failed to identify the type of a single gate that would provide exactly 
the same function as the given circuit in part (c). Extract 11.2 
illustrate the typical case. 

 
Extract 11.2 
 

 
 

Extract 11.1 shows how the candidate wrote incorrect answers to part 
(a) but completely failed to proceed with other parts of the question. 

 
 

2.3.2 Question 12: Semiconductors and Transistors 
 
In part (a) (i), the candidates were required to define light emitting 
diode (LED) and in (ii), they were required to give three 
advantages of LED’s lamp in radio and other electronic system 
over filament lamps. Part (b) (i), required them to state the basic 
difference between good conductors and semiconductors and in 
(ii), a circuit diagram of two silicon diodes each of forward bias 
0.7V and resistors of 3.3kΩ and 5.6Ω with a source of e.f.m 20V 
was given and the candidates were asked to calculate the values of 
currents I1 and I2. In part (c) (i), the candidates were needed to 
mention two types of transistors and in (ii), they were asked to 
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state with reasons which transistors among those mentioned in part 
(c) (i), respond quickly to electrical signal. 
 
Many candidates (93.7%) attempted the question, out of which 
33.8 percent scored below 3.0 marks, of which 12.0 percent scored 
0 marks. Candidates who scored 3.0 to 10 marks were 66.2 percent 
indicating that the topic was well understood by most of the 
candidates. 
 
Majority of the candidates who performed well demonstrated a 
clear understanding of semiconductors and transistors as they 
managed to examine application of semiconductor sensors, to 
mention and interpret transistor characteristics. In addition, they 
were able to apply the concept of Kirchhoff’s laws of electrical 
networks to calculate the required values of the current passing 
through the components in a given circuit diagram. One example is 
illustrated in extract 12.1. 

 
Extract 12.1 
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Extract 12.1 indicates how the candidate was systematic in giving 
correct responses which fulfil the demands of the question. 
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On the other hand, few candidates who performed poorly had 
inadequate knowledge on semiconductor and transistors, such that 
they failed to provide clear and correct answers to many parts of the 
question. Some faced difficulty in composing sentences to get a 
logical flow of ideas. For example one candidate wrote; “Transistor 
mantion above respond quick to make electric signol because of 
semiconductor and silicon diode bias” 

 
Such candidate didn’t mentioned the type of a transistor, but also 
he/she failed to recognize that the working principle of a transistor 
which respond quickly to an electrical signal depends on electrons 
as current carriers and not on holes as it is for other types of 
transistors. Others used an equation of Ohm’s law instead of 
applying Kirchhoff’s laws of electric network to calculate the values 
of currents flowing in the given circuit diagram. Extract 12.2 is an 
incorrect argument taken from the script of one candidate. 
 
Extract 12.2 
 

 
 

Extract 12.2 indicate how the candidate failed to give the advantages 
of LED’s lamp, to write the basic difference between good 
conductors and semiconductors and to apply Kirchhoff’s laws of 
electric network to solve the problem. 
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2.3.3 Question 13: Telecommunication 
 

Part (a), required the candidates to give the meaning of bandwidth 
and amplitude modulated carrier wave. In part (b) (i), they were 
required to explain the purpose of amplifier in a phone link and in 
(ii), candidates were asked to sketch the frequency spectrum for 
1500m radio waves modulated by a 4kHz audio signal. Part (c) (i), 
demanded the candidates to list two advantages of digital signals 
over analogue signals and in (ii), they were required to calculate the 
range of the frequencies to be covered by each sideband by a carrier 
of frequency 800kHz which was amplitude modulated by 
frequencies ranging from 1kHz to 10kHz. 
 
The question was opted by 3,706 (30.8%) candidates, out of whom 
65.5 percent scored 0 marks, 14.0 percent scored 0.5 to 2.5 marks, 
20.4 percent scored 3.0 to 9.5 marks and only 0.1 percent scored 10 
marks which imply that the question was poorly done. 
 
Majority of the candidates who performed poorly seemed to be not 
familiar with the concepts of telecommunication. They failed to 
give the meaning of bandwidth and amplitude modulated carrier 
wave, but also to identify the function of the basic components of a 
communication system and describe the methods of reception and 
transmission of radio signals. Extract 13.1 shows a sample of poor 
response from one of the candidates. 
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Extract 13.1 
 

 

 
Extract 13.1 shows how the candidate attempted this question by 
supplying incorrect answers to all parts of the question. 
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The candidates who scored 3.0 to 5.0 marks were able to provide 
the correct answers to part (a). Consequently, they managed to 
explain the purpose of amplifiers in a phone link and to sketch the 
frequency spectrum for 1500m radio waves as demanded by the 
question. Extract 13.2 is an example from the script of one 
candidate who managed to provide the correct responses to all 
parts of the question. 
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Extract 13.2 
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Extract 13.2 indicates how the candidate presented the answer 
precisely by defining the terms and applied the correct formulas and 
procedures to get the required answers. 
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2.3.4 Question 14: Environmental physics 
 

The question demanded the candidates to; (a) describe the sources 
and effects of air and radiation pollutions on the environment. In 
part (b) the candidates were required to explain briefly the influence 
of wind, rainfall and water for plant growth and development. 
 
Almost all the candidates (95.9%) attempted this question, out of 
which 6.5 percent scored below 3.0 marks of which only 1.6 percent 
scored 0 marks. Candidates who scored 3.0 to 5.0 marks were 24.3 
percent while those who scored 5.5 to 10 marks were 69.2 percent. 
This implies that the question was well performed by many 
candidates. 

 
The candidates who performed well had clear understanding on the 
topic of environmental physics as they managed to describe the 
sources and effects of air and radiation pollutions on the 
environment. Besides that, were able to explain the influence of rain 
fall, water and wind on plant growth and development. Though 
some attempted well in part (a) but failed to give the required 
explanations to part (b). Extract 14.1 is a sample of a good answer 
taken from the script of one candidate. 
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Extract 14.1 
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Extract 14.1 indicates how the candidate managed to identify and 
briefly explain the sources and effects of air and radiation pollutions 
on the environment. Also the candidate gave clear explanations to 
part (b) as required. 

 
On the other hand, few candidates who performed poorly had 
inadequate knowledge on agricultural physics and environmental 
pollutions, since they failed to identify the sources and effects of air 
and radiation pollutions on the environment, hence used them 
interchangeably. In addition, others seemed to have ideas but failed 
to explain the influence of rain fall, water and wind as climatic 
conditions for plant growth and development. Extract 14.2 
illustrates the case. 
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Extract 14.2 
 

 
 

Extract 14.2 shows an example of the poor response. The 
candidate was so brief in his/her presentation which doesn’t 
exhaust the requirement of the question. 

 
3.0 ANALYSIS OF THE CANDIDATES’ PERFORMANCE IN 

INDIVIDUAL QUESTIONS ON PHYSICS 2 
 

3.1 Section A: Short Answer Questions 
 

This section was composed of three (3) questions which had four 
parts in which each part have two question items where candidates 
were required to answer at least one (1) question. 

 
3.1.1 Question 1: Fluid Dynamics 

 
In part (a) (i), the candidates were required to explain the meaning 
of ideal fluid and in (ii), they asked to define the term critical 
velocity with respect to the fluid flow while in part (b) the 
candidates were required to; (i), state the Torricelli’s theorem and 
(ii), calculate the maximum height to which water can rise when the 
water enters into an open tank at a rate of 0.025m3s-1 and leaves 
through a small hole of diameter 0.10m at the base of the tank. In 
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part (c) the candidates were required to; (i), write one form of 
Bernoulli’s equation and use the equation to identify the static 
pressure and dynamic pressure and (ii), calculate the speed and 
volume per second of water passing in a pipe. In part (d) the 
candidates were required to; (i,) use Bernoulli’s equation to derive 
the lifting force of an air craft and give one assumption made in 
arriving at the answer and (ii) explain the process of take-off of an 
air craft.  
 
The question was attempted by 85.6 percent of the candidates, 
whereby 3.0 percent scored 0 marks, 19.5 percent scored 0.5 to 5.5 
marks, 30.2 percent scored 6.0 to 10 marks, 37.1 percent scored 
10.5 to 15 marks and 10.2 percent scored 15.5 to 20 marks 
indicating that the question was well performed. 
 
The candidates who did well were able to explain the meaning of 
ideal fluid, define the term critical velocity with respect to fluid 
flow, state the Torricelli’s theorem and use correct procedures to 
calculate the maximum height to which water can rise. They also 
used correctly Bernoulli’s equation to identify the static pressure 
and dynamic pressure hence obtained the speed and volume of 
water passing in a pipe per second and lifting force of an air craft. 
 
Extract 1.1 shows the answers of the candidate who performed well 
this question. 
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Extract 1.1 
 

 

 



65 
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Extract 1.1 shows how the candidate explained clearly the meaning of 
ideal fluid, critical velocity and Torricelli’s theory and had accurately 
calculated the maximum height to which water can rise in the stated 
tank. In part (c) he/she wrote a correct Bernoulli’s equation, identified 
the static and dynamic pressure and finally gave required derivation of 
lifting force aircraft. 

On the other hand, the candidates who scored between 0 and below 
6 marks, some failed to explain the meaning of ideal fluid, calculate 
the maximum height to which water can rise and use the equation to 
identify the static pressure and dynamic pressure while others failed 
to write and use Bernoulli’s equation to derive the lifting force of an 
air craft and give one assumption made in arriving at the answer.  
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Extract 1.2 
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Extract 1.2 is the work of the candidate who attempted poorly in this 
question. The candidate skipped the parts of the question which 
needed explanation and attempted the part which involved derivation 
and calculations. However, the candidate was not able to provide the 
correct responses. 
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3.1.2 Question  2: Wave Motion and Doppler Effect 
 

The question required the candidates to; (a) (i), define overtones and 
(ii), give three distinctive properties between progressive and 
stationary waves. In part (b) the candidates were required to; (i), 
define the fundamental mode and (ii), state the effect of increasing 
the wire of Sonometer by 10%. In part (c) they were required to; (i), 
explain why beats are head by a stationary observer when a source 
of sound moves directly away from him towards the vertical wall 
and (ii), find the lengths of two successive resonance in a closed 
pipe containing air at 27oC for tuning fork of frequency 341Hz. In 
part (d) they were required to find; (i), the largest order of spectrum 
that can be visible and (ii), the angular separation between the third 
and fourth order image.  

  
This question was attempted by 37.2 percent of the candidates, out 
of them 18.9 percent scored a 0 mark, 60.1 percent scored from 0.5 
to 5.5 marks, 17.8 percent scored from 6 to 10 marks and 3.1 
percent scored from 10.5 to 15 marks. Only four candidates 
managed to score above 15 marks out of 20 marks allocated to this 
question showing that the question was poorly done. 
 
Those who performed poorly had insufficient knowledge on wave 
motion and its properties as they failed to provide the correct 
responses to most parts of the question. Majority seemed to confuse 
between overtones and fundamental mode as they explained it 
interchangeably. Others failed to give a distinctive properties 
between progressive and stationary waves and to provide the correct 
responses to other parts of the question. Extract 2.1 is a sample of a 
poor answer taken from the script of one candidate. 
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Extract 2.1 
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In extract 2.2 the candidate provided the difference between 
mechanical and electromagnetic waves instead of progressive and 
stationary waves and incorrect formula was used in calculations. 

 
However, few candidates who scored above 15 marks managed to 
define overtones and give correctly three distinctive properties 
between progressive and stationary waves. They were also able to 
explain why beats are head by a stationary observer when a source 
of sound moves directly away from observer towards the vertical 
wall, some of them failed to calculate the new frequency hence 
failure to state the effect of increasing the length of string in 
Sonometer. Consequently some of the candidates failed to use the 
required formula to calculate the largest order of spectrum that can 
be visible and the angular separation between the third and fourth 
order image. Extract 2.2  is the work of the candidate who managed 
to provide the correct responses to the most parties of the question.  
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Extract 2.2 
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Extract 2.2 shows the correct responses from a candidate who 
managed to perform well in this question although failed to state how 
frequency is affected by increase on the length of the wire in a 
sonometer. 

 
3.1.3 Question 3: Physical Optics 

 
Part (a) (i), required the candidates to name four different ways in 
which interference fringes of light can be formed and in (ii), they 
were needed to give two main conditions for the light to form 
observable interference pattern. Part (b) required the candidates to 
explain with justifications the effect on the fringes in Young’s 
double slit experiment when (i), separation of slits is doubled and 
(ii), distance of screen is reduced by a half. In part (c) they were 
required to; (i), identify three ways in which Young’s experiment 
can be improved and (ii), calculate the fringe separation and the 
angle between slides. 
 
A total of 5,140 (42.8%) candidates attempted this question, out of 
them, 7.9 percent scored 0 marks, 38.1 percent scored from 0.5 to 
5.5 marks, 35.3 percent scored from 6 to 10 marks, 17 percent 
scored from 10.5 to 15 marks and 1.7 percent managed to score 
above 15 out of 20 marks. This implies that the question was 
moderately performed. 
 
Some of the candidates among those who performed moderately  
failed to identify three ways in which Young’s experiment can be 
improved while others used incorrect formula to calculate the fringe 
separation and the angle between slides. But also, few of them 
failed to explain with justifications the effects on the fringes in 
Young’s double slit experiment when separation of slits is doubled 
and distance of screen is reduced by a half. 
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Only one candidate scored 19 out of 20 marks as he/she managed to 
provide clear and correct answers to the most parts of the question. 
The candidates failed to identify the third way in which Young’s 
experiment can be improved as he/she mentioned “the source of 
light must be monochromatic” instead of “using light of longer 
wavelength.”. 
 
The candidates who performed poorly were not able to fulfil the 
demands to most parts of the question. Some failed even to name 
four different ways in which interference fringes of light can be 
formed. For example one candidate named three out of four ways 
as: “(i) by using prism (ii) using magnetization law (iii) by changing 
position of prism.”. 

 
Extract 3.1 is the work of the candidate who managed to provide the 
correct responses to the most parts of the question. 

 
Extract 3.1 
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Extract 3.1 is a sample from the script of one of candidates who 
managed to give the correct answer to most parts of the question. The 
candidate failed to identify the third way in which Young’s 
experiment can be improved as indicated in the third point in part 3c 
(i). 

 
3.2 Section B: Short Answer Questions 

 
This section was composed of three (3) questions which had three 
or four parts in which each part have two questions items where 
candidates were required to answer at least one (1) question. 
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3.2.1 Question  4: Electrostatics 
 

The question required the candidates to; (a) (i), state coulombs law 
(ii), give three properties of equipotential surface. In part (b) the 
candidates were required to; (i), give the meaning of line of force 
and (ii), calculate the field strength due to the dipole at a point 

m101020 −×  to the right of point A given that two points A and B 
with charges of C19106.1 −×  and C19106.1 −×−  respectively being 
at a distance of separation of m10100.1 −×  form ionic dipole. Part 
(c) required them to; (i), define electric potential and (ii), compare 
the electric and gravitational forces between a proton (+e) and 
electron (-e) at a distance r. In part (d) they were required to; (i), 
explain briefly the working principle of Van de Graaff generator 
and (ii), calculate the initial and final energies of a capacitor of 
10µF when charged from a 30 V supply and then connected across 
uncharged 50µF capacitor. 

 
The question was attempted by 62.7 percent of the candidates, 
whereby 3.9 percent scored 0 marks, 56.3 percent scored from 0.5 
to 5.5 marks, 27.7 percent scored from 6 to 10 marks, 10.3 percent 
scored from 10.5 to 15 marks. Only 0.8 percent scored from 15.5 to 
19 marks indicating that the performance in this question was good. 

 
The candidates who scored 6 marks and above they managed to 
provide the correct responses to most parts of the question. But 
some used wrong data in their calculations and failed to give THE 
third property of equipotential surface, to calculate electric field 
strength and final energy of a capacity. Extract 4.1 is a sample of a 
good answer taken from the script of one candidate. 
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Extract 4.1 
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Extract 4.1 shows the work from the candidate who performed well 
as he/she provided correct responses almost to every part of the 
question though he/she failed part (a) (ii), (b) (i) and (ii) and made 
incorrect calculation in part  (c (ii) and (d) (ii). 

 
Those who performed poorly had inadequate knowledge on the 
subject matter. Some failed to state coulomb’s law of electrostatics 
and hence to compare the electric and gravitational forces between a 
proton and ana electron. For example some candidates stated the 
coulomb’s law as: “in the initial velocity of motion of electron in 
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the conductor cause different charge.” Instead of state the law as 
“the electrostatic force between two point charges is directly 
proportional to the product of charges divided by the squire of their 
distance apart”. Moreover, they failed to calculate the field strength 
due to the dipole, initial and final energies of a capacitor. 

 
Extract 4.2 shows a sample from one of the candidate who did 
poorly this question. 
 
Extract 4.2 
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Extract 4.2 indicates how the candidate failed to provide the correct 
responses due to wrong formula and procedures. Also he/she was 
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unable to state coulomb’s law and explain the meaning of line of 
force and electric potential. 

 
3.2.2 Question  5: Properties of matter 

 
The question required the candidates to; (a) (i), define temperature 
of an ideal gas as a consequence of the kinetic theory and (ii), argue 

the steps to be followed in deriving the relation 
2

3
c
P

=ρ . Part (b) 

required them to; (i), show that the average kinetic energy of ideal 
gas is directly proportional to the absolute temperature of the gas 
and (ii), calculate the root mean square speed of oxygen molecules 
at C0127  if its volume at STP is 0.0224 m3 and its molar mass is 
0.032 kgmol-1. In part (c) they were required to estimate; (i), the 
number of molecules per unit volume in the tube and (ii), pressure 
of the gas at a temperature of 27oC. 
 
A total of 7,899 (65.7%) candidates attempted this question out of 
them, 6.2 percent scored a 0 mark, 55.8 percent scored from 0.5 to 
5.5 marks, 30.8 percent scored from 6 to 10 marks, 6.3 percent 
scored from 10.5 to 15 marks and 0.9 percent scored above 15 out 
of 20 mark showing that the performance was good. 
 
The candidates who performed well were able to define correctly an 
ideal gas and provided the right steps to be followed in deriving the 

relation 
2

3
c
P

=ρ . They were also aware of assumptions of kinetic 

theory of gases because they showed clearly the relation between 
average kinetic energy of ideal gas and the absolute temperature of 
the gas. Moreover they used correct formula to calculate the root 
mean square speed, number of molecules per unit volume and 
pressure of the gas. 
 
Those who performed moderately some failed to recognize that 
pressure of the gas is due to the collisions of the molecules with the 
walls of a container hence failed to came up with the equation 

2

3
c
P

=ρ  while others were not knowledgeable enough to analyse 

the assumptions of kinetic theory of gases in deriving the required 
relation. 
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On the other hand, some of the candidates who performed poorly 
used wrong formula to calculate the root mean square speed, 
number of molecules per unit volume and pressure of a gas, 
indicating that they had superficial understanding on the concept of 
kinetic theory of ideal gases. 
Extract 5.1 shows responses of the candidate who managed to 
provide correct answers according to the demand of the question. 

 
Extract 5.1 
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In extract 5.1 the candidate managed to attempt the entire question by 
fulfilling the demands to almost all parts of the question and therefore 
scored good marks. 

 
3.2.3 Question 6: Properties of matter 

 
This question required the candidates to; (a) (i), explain briefly the 
meaning of the statement  surface tension of water is 7.5 x 10-2Nm-1 
and (ii), find the height of water in the other limb of an inverted 
glass U-tube with diameters of 0.500mm and 1.00mm below water 
surface in a beaker if the pressure in the upper part is increased until 
the meniscus in one limb has the same level of water in the beaker. 
In part (b) it was given that, a uniform circular ring of mass 20g and 
average radius of 2.00cm was floating on water of surface tension 
of 12105.7 −−× Nm . Then candidates were required to; (i), determine 
the direction of force due to surface tension on the ring and (ii), 
calculate the upward force on the ring just before the ring is lifted 
out of water. In part (c) it was also given that, a spherical drop of 
mercury of radius 2mm falls to the ground and breaks into 10 
smaller drops of equal size. Then the candidates were asked to; (i), 
calculate the amount of work that has to be done and (ii), minimum 
speed with which the origin drop could hit the ground. 
 
The question was attempted by 49.0 percent of the candidates out of 
them, 13.7 percent scored a 0 mark, 60.3 percent scored from 0.5 to 
5.5 marks and 21.4 percent scored from 6 to 10 marks. Only 4.6 
percent managed to score above 10 out of 20 marks indicating that 
the question was poorly done. 
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The candidates who performed poorly, some failed to recognize that 
7.5 x 10-2Nm-1 is a force which acts on one metre length on a 
surface of water perpendicular to one side of the line on the surface. 
Others were unable to relate the atmospheric pressure and the 
pressure inside the U-tube and hence to calculate the height of water 
in the other limb. Moreover they used wrong relations and formula 
in their calculations. 
 
Those who performed averagely faced difficulties in mathematical 
parts of the question since they used wrong formula and 
substitutions in their calculations and therefore ended up with 
incorrect answers. 
 
In contrast to that, few candidates managed to explain the meaning 
of the statement that surface tension of water is 7.5 x 10-2Nm-1. 
They were also able to use the correct formula and procedures to get 
the required values of the asked quantities. 

 

Extract 6.1 shows the work of the candidate who performed the 
question poorly as he/she skipped some parts of the question. 
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Extract 6.1 
 

 
 

In extract 6.1 the candidate was unable to obtain any correct value 
because of wrong formula used in calculations. 

 
3.3 Section C: Short Answer Questions 

 
This section was composed of questions which had three parts in 
which each part have two questions items where candidates were 
required to answer at least one (1) question. 

 
3.3.1 Question  7: Atomic Physics 

 
In part (a) the candidates were required to; (i), state Bohr’s 
postulates and (ii), give one advantage of the stated postulates in (a) 
(i). Part (b) required them to; (i) distinguish between binding energy 
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of an atom and binding energy of a nucleus and (ii), find the orbital 
speed of an electron in the atom of hydrogen when n = 1, 2, and 3 
levels. In part (c) the candidates were required to study the given 
energy level diagram then find the; (i), transition which emits 

photons of wavelength 6200
0
A  and (ii), value of Rydberg constant. 

 
The question was attempted by 84.8 percent of the candidates, out 
of them, 4.6 percent scored a 0 mark, 46.4 percent scored from 0.5 
to 5.5 marks, 37.3 percent scored from 6 to 10 marks, 11.1 percent 
scored from 10.5 to 15 marks and 0.6 percent scored 15.5 to 20 
marks. The general performance in this question was good. 

 
The candidates who performed well showed mastery of the topic by 
providing correct responses adhered to the requirements of the 
question. This implies that the candidates had adequate knowledge 
on the concept of atomic Physics. 

 
Some of the candidates who performed averagely faced difficulties 
in mathematical part of the question as they managed to use the 
correct formula but ended up with wrong substitution. For example 
some of candidates used a given wavelength in the question to 
obtain the Rydberg constant instead of deriving the equation. 

 
On the other hand, almost half of the candidates (51.0%) who 
attempted this question performed poorly as they provided wrong 
responses to most parts of the question. They also failed to interpret 
the given energy level diagram in order to solve the problem. 
 
Extract 7.1 shows a sample of a good response from the script of 
one of the candidates who performed well. 
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Extract 7.1 
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Extract 7.1 shows how the candidate attempted to provide the correct 
answers to most parts of the question and therefore scored good 
marks. 
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Extract 7.2. Illustrate of a candidate who performed poorly in this 
question. 
 
Extract 7.2 

 

 
Extract 7.2 shows how the candidate attempted the parts which 
involved calculations but failed to provide the correct responses to 
other parts of the question. 
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3.3.2 Question  8: Electromagnetism 
 

In part (a) it was given that a rectangular loop cmcm 26 ×  with a 
small cut was moving out of a region of a uniform magnetic field of 
0.4T directed normally to the loop. The candidates were required to 
find the; (i), voltage developed in longer side of the loop (ii), 
voltage developed in shorter side of the loop and (iii), time in which 
the induced voltage last in longer and shorter side of the loop. In 
part (b), a coil of inductance 0.5H and resistance of 100Ω was 
connected to a 240V A.C supply of frequency 50Hz. The candidates 
were asked to find the; (i), maximum current in the coil and (ii), 
time lag between the voltage maximum and current maximum. In 
part (c) it was given that, a straight horizontal rod of length 0.45m 
and mass of 60g was suspended by two vertical wires at its ends 
when a current of 5A was passing through the rod. The candidates 
were asked to calculate the; (i), magnetic field normal to the rod 
such that the tension in the wire became zero and (ii), tension when 
the current was reversed. 
 
A total of 3,356 (27.9%) candidates attempted this question 
whereby 25.3 percent of them scored 0 marks, 29.9 percent scored 
from 0.5 to 5.5 marks, 33.6 percent scored from 6 to 10 marks, 10.3 
percent scored from 10.5 to 15 marks and 0.9 percent scored 15.5 to 
20 marks. This implies that the question was averagely done. 
 
The candidates who performed poorly were not able to recognise 
that the voltage developed in a loop is the product of magnetic field, 
length and velocity, and hence failed to calculate the voltage 
developed in longer and shorter side of the loop. They also used 
incorrect formula in their calculations. In attempting part (c) (ii), 
some failed to discover that when the current is reversed the tension 
will be equal to the force of a conductor as well as the weight acting 
downward. 
 
Only 3 (0.1%) candidates scored all 20 marks allocated to this 
question as they managed to provide the correct responses to all 
parts of the question. 
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A sample from the script of one candidate was taken to show how 
he/she provided incorrect answers to all the parts of the question 
(see Extract 8.1) 

 
Extract 8.1 
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Extract 8.1 shows how the candidate failed to meet the requirements 
of the question by using wrong formula in his/her calculations and 
therefore scored a 0 mark. 

 
3.3.3 Question  9: Atomic Physics 

 
This question required the candidates to; (a) (i), explain the major 
difficulties in controlling fusion reaction and (ii), describe briefly a 
method currently being developed to produce fusion power while in 
part (b) they were asked to; (i) mention two advantages of nuclear 
fusion process as compared to fission and (ii), identify the letter Q 
and find its value from the given nuclear equation. In part (c) they 
were required to study the given figure which shows a point source 
of alpha particles of Americium nuclide (AM-241) placed 10cm 
from Geiger-Muller tube with the decay constant of 31051.1 −×  per 
year and 4106.5 ×  counts per minute whose mica window has an 
area of 2.5cm2, then calculate the number of; (i) disintegration per 
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second in the source and (ii), atoms of Americium in the source. In 
part (d) they were required to estimate the age of a piece of dead 
wood with an activity of 8 decays per gram per minute given that 
the activity of carbon-14 in a living matter was 15 decays per gram 
per minute with half life of 5500 years. 
 
The question was attempted by 39.3 percent of the candidates out of 
them, 15.4 percent scored 0 marks, 69.1 percent scored from 0.5 to 
5.5 marks and 15.4 percent scored from 6 to 10 marks. Only 0.1 
percent scored from 10.5 to 13. The general performance in this 
question was poor. 

 
Poor performance in this question was contributed by failure of the 
candidates to interpret the given figure and to analyse the data to get 
the required values. Moreover, some had inadequate knowledge on 
the concept of atomic physics as they failed to compose sentences 
and equations that give a logical flow of ideas. Extract 9.1 is a 
sample of poor answer taken from the script of one candidate to 
illustrate this case. 
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Extract 9.1 
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Extract 9.1 shows how the candidate attempted the question 
by using wrong formulas and procedure therefore ended up 
with incorrect answers. 
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4.0 CONCLUSION AND RECOMMENDATIONS 
 

4.1  Conclusion 
 

 The question-wise analysis of the candidates’ performance highlights the 
challenges which faced the candidates in attempting the questions. It also 
gives the summary of performance in each topic and recommendations that 
can help to overcome the observed challenges. 

 
 The analysis has shown that the major problem to candidates who scored 

low marks was insufficient knowledge on the concepts of various topics 
and thus failed to show their competence by providing clear and correct 
responses in some questions. For example, in physics paper 1 they had 
inadequate knowledge on Newton’s laws of motion and circular motion, 
alternating current (a.c), projectile motion, gravitation, heat transfer, 
telecommunication and first law of thermodynamics while in paper 2 
candidates had limited knowledge on physical optics, properties of matter 
and atomic physics. 

 
Besides that, some candidates had misconception on the subject matter as 
they failed to identify the requirement of the questions by providing 
irrelevant responses. Lack of mathematical skills was another problem 
which faced the candidates. Despite of these weaknesses, the performance 
in this year has increased as compared to last year examinations because 
majority of the candidates managed to provide the correct responses in 
many parts of the questions. 
 
It is expected that the feedback given in this report will enable the 
stakeholders, students and teachers, to take the necessary measures to 
improve the candidates’ performance on ACSEE Physics examinations in 
the future. 
 

4.2 Recommendations 
 

In order to have good performance in future, it is recommended that: 
 

(a) Candidates have to make good preparations for the examinations 
and they have to carefully read and understand the demands of the 
questions when doing examinations. 
 



107 
	  

(b) Candidates have to concentrate on theories and the subject matter of 
each topic covered under the syllabus and not to rush to solve 
questions without sufficient theoretical knowledge. 

 
(c) Teachers should cover the topics stipulated in the syllabus in time to 

enable the students to have ample time for making revision. 
 
(d) Candidates should make more effort on acquiring mathematical 

skills to improve their learning and hence be able to solve problems 
which involve calculations. 

 
(e) Teachers should conduct and encourage students to attempt more 

practical work during normal learning hours and not through crush 
programs. This will improve the level of understanding the contents 
and hence make them be competent on the subject matter. 
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Appendix 
THE PERFORMANCE OF CANDIDATES IN PHYSICS QUESTION-WISE 

S/n Topic No. of 
questions 

The % of 
Candidates who 

scored an Average 
of 30% OR above 

Remarks 

1 Measurement 1 95.4 Good 
2 Environmental Physics 1 93.5 Good 
3 Fluid Mechanics 1 90.0 Good 
4 Structure of the Atom 1 83.3 Good 
5 Simple Harmonic Motion 1 80.2 Good	  
6 Logic Gates 1 78.7 Good	  
7 Electric Conduction in 

Materials 
1 77.6 Good	  

8 Electrostatics  1 73.6 Good	  
9 Kinetic Theory of Gases 1 73.3 Good	  

10 Semiconductors and 
Transistors 

1 66.2 Good	  

11 Vibrations and Waves 
(Wave Motion, Doppler 
Effect and Physical Optics) 

2 64.6 Good	  

12 Electromagnetism  1 59.1 Good	  
13 Rotational of Rigid Bodies 1 58.9 Good	  
14 Surface Tension/ 

Properties of Matter 
1 57.3 Good 	  

15 Nuclear Physics/Atomic 
Physics 

1 51.2 Good	  

16 Gravitation 1 42.9 Average 
17 First law of 

Thermodynamics 
1 25.3 Weak 

18 Telecommunication  1 20.5 Weak 
19 Heat Transfer 1 19.6 Weak 
20 Projectile Motion 1 9.9 Weak 
21 Alternating Current (a.c) 1 7.8 Weak 
22 Newton’s law of motion 

and Circular Motion 
 

1 4.2 Weak 

 




