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FOREWORD 

This Items Response Analysis Report in Physics subject ACSEE 2015 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 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 analysis presented in this report will help various stakeholders to understand 
some of the reasons which led to the performance observed in Physics subject. The 
analysis of the candidates’ performance indicates that, the candidates had good 
performance in most of the topics because they had adequate knowledge and skills 
as they were able to meet the requirements of the questions. On the other hand, the 
some of the candidates fail to score high marks in the questions because of; 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 actions to be taken 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 to improve 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 2015 Physics paper 1 & 2 is based on the analysis of 
candidates’ performance on the stated examination. The papers evaluated 
the mastering of the competences stipulated in the 2009 Physics syllabus 
and adhered to the 2010 Examination format. 
 
Physics paper 1 comprised of fourteen (14) questions categorised into three 
sections A, B and C. Section A was composed of six (6), section B had four 
(4) questions and section C consisted of four questions (4). Each question 
had three parts of which each part had two or three sub-questions whereas 
the candidates were required 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. Each question in this paper carried 10 marks.  
 
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). Each question 
had three or four parts of which each part had two or three sub-questions 
whereas the candidates were required to answer five (5) questions choosing 
at least one (1) question from each section. Each question in this paper 
carried 20 marks. 
 
The analysis of the examination results shows that the general performance 
in Physics was good as 85.7 percent of 13,102 candidates who sat for the 
papers passed the examination and 14.3 percent failed. In 2014, the number 
of candidates who sat for Physics subject was 11,875 of which 78.41 
percent passed the examination and 21.58 percent failed. This implies that 
the candidates’ performance in this year has improved by 7.29 percent. 
 
The report has analysed the candidates’ responses at the expense of the 
demands of the questions whereas 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 the 
typical cases. 
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2.0 ANALYSIS OF THE CANDIDATES' PERFORMANCE IN 
INDIVIDUAL QUESTIONS 

	  
2.1 PHYSICS 1 
 
2.1.1 Question 1: Measurements 
 

Part (a) of this question required the candidates to explain; (i), random 
errors and (ii), two causes of random errors in measurements while in part 
(b), the candidate were given the period of oscillation of a body T = 1.5 ±  
0.002s, its Amplitude A = 0.3 ±  0.005m its radius of gyration k = 0.28 ±  

0.005m and the equation 
4
gA
π

 = 
2 2

2

A k
T
+  relating T, A and k, then they were 

required to find the; (i), numerical value of g in four decimal places and 
(ii), percentage error in g. In part (c) the candidates were required to; (i) 
state the law of dimensional analysis and (ii), show that the largest mass m, 
of a stone varies to the sixth power of the velocity of its flow if the largest 
mass of the stone that can be moved by the flowing river depends on the 
velocity v  of flow, the density ρ  of water and the acceleration due to 
gravity g. 
 
The question was attempted by 93.4 percent of the candidates, out of which 
11.3 percent scored below 3.0 marks out of 10 marks of which 0.9 percent 
scored 0 marks. Those who scored from 3.0 to 5.0 marks were 37.8 percent; 
and 50.9 percent scored from 5.5 to 10 marks. This implies that candidates’ 
performance was good because majority (88.7%) of them scored from 3.0 
to 10 marks. 
 
The candidates who performed well this question had good knowledge on 
the concept of measurements. They were able to solve both explanatory and 
calculation parts of the question. They provided correct definition of 
random error as well as its causes and applied correctly the concepts of 
errors to calculate the numerical value of acceleration due to gravity and its 
percentage error. Also they managed to state the law of dimensional 
analysis and use it to derive the equation relating mass of the stone, density 
and the velocity of the river water in which the stone is flowing. Extract 1.1 
shows the responses from the script of one of the candidates who attempted 
the question well. 
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Extract 1.1 
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In extract 1.1 the candidate provided correct answers to all parts of the 
question except part (a) (ii) where he/she failed to explain one point among 
the causes of random errors in measurements. 

 
However, few candidates who performed poorly lacked knowledge on 
measurements though some had some skills on mathematical part of the 
question but failed to analyse data in order to obtain the required values. 
Extract 1.2 illustrates typical cases. 
 
Extract 1.2 

 
 
 



6 
	  

 

 



7 
	  

 
 

In extract 1.2 the candidates failed to define random errors and its causes. 
Consequently, he/she failed to differentiate a given formula and hence 
obtained a wrong value of g and its percentage error. Moreover, the 
candidate skipped part (c) of the question. 

 
2.1.2 Question 2: Projectile Motion 

 
In this question the candidates were required to; (a) (i) define the term 
trajectory and (ii) explain briefly why the horizontal component of initial 
velocity of a projectile always remains constant. In part (b) (i) they were 
required to list two limitations of projectile motion while in (ii) they were 
required to calculate the distance between two vertical walls each of height 
7m for a body projected with a velocity of 100ms-1 at the angle of 060 from 
the ground to pass just above the walls. Part (c) required the candidates to; 
(i), sketch the diagram of the trajectory and (ii) determine the speed with 
which the water leave the nozzle of the fire hole given that; a fireman 
standing at a horizontal distance of 38m from the edge of burning storey 
building aimed to raise streams of water at an angle of 060  into the first 
floor through an open window which was at 20m high from the ground 
level so that water strikes on this floor 2m away from the outer edge. 
 
A total of 8,948 (67.7%) candidates attempted this question, of which 2.7 
percent scored 0 marks, 33.7 percent scored 0.5 to 2.5 marks, 52.7 percent 
scored 3.0 to 5.0 marks out of 10 marks allocated to this question and 10.9 
percent scored 5.5 to 10 marks. The candidates who scored from 3 marks 
and above were 63.6 percent showing that the general performance in this 
question was good. 
 
The candidates who performed well in this question had adequate 
knowledge of solving questions concerning projectile motion. The 
candidates were able to define trajectory and horizontal component of 
initial velocity. Moreover, they used correct formula and followed all steps 
required in calculating the distance between the wall as well as the speed of 
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water. Extract 2.1 shows the responses from the script of one of the 
candidates who attempted correctly the question. 
 
Extract 2.1 
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Extract 2.1 shows how the candidate had knowledge enough to provide the 
correct answers as required and therefore scored good marks. 

 
Most (36.4%) of the candidates who scored from 0.5 to 2.5 marks 
attempted only part (a) of this question while some showed poor 
mathematical skills in part (b) (ii) and (c) by using wrong formula in their 
calculations. Few of them failed to proceed with other parts of the question. 
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This suggests that, the candidates didn’t understand the demand of the 
question and had inadequate knowledge on projectile motion. 
 
Nevertheless, the candidate who scored zero had insufficient knowledge on 
the subject matter. They were not able to define the term trajectory, explain 
why the horizontal component of the initial velocity of the projectile always 
remain constant and list two limitations of projectile motion. They also 
used incorrect formulae to calculate the distance between the walls and the 
speed at which water leave the nozzle hence ended up with wrong answers. 
Extract 2.2 illustrates the typical case. 
 
Extract 2.2 
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In extract 2.2, the candidate lacked knowledge about projectile motion and 
thus provided wrong responses. 
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2.1.3 Question 3: Circular Motion 
 
This question required the candidates to; (a) (i) mention three effects of 
looping the loop and (ii) give a reason why there must be force acting on a 
particle moving with uniform speed in a circular path and hence write an 
expression for its magnitude. In part (b), the candidates were required to; (i) 
state what provides the centripetal force on the car and (ii) give reason as 
why is it necessary to reduce its speed, given a fact that, a driver 
negotiating a sharp bend usually tends to reduce the speed of the car. In part 
(c), they were required to calculate; (i) maximum speed the ball can have 
before the cord breaks and (ii) tension in the cord if the ball speed is 5 ms-1; 
given that, a ball of mass 0.5kg is attached to the end of the cord whose 
length is 1.5m and then whirled in horizontal circle, provided that a cord 
can withstand a maximum tension of 50N.  
 
The question was attempted by a total of 6,308 (47.7%) candidates whereby 
6.6 percent scored 0 marks, 16.7 percent scored from 0.5 to 2.5 marks, 39.7 
percent scored 3.0 to 5.0 marks and 37 percent scored 5.5 to 10 marks. This 
indicates that the general candidates’ performance was good because 76.7 
percent of them scored from 3 to 10 marks. 
 
The candidates who performed well this question wrote clear answers for 
effects of looping the loop and gave correct reasons as why there must be 
force acting on a particle moving with uniform speed in circular path. The 
analysis also revealed that, these candidates had enough knowledge and 
practice of solving circular motion questions as they were able to use the 
required equations in their calculations. Extract 3.1 is a sample of the 
responses from one the candidates who attempted well the question. 
 
Extract 3.1 
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In extract 3.1 the candidate had adequate knowledge about circular motion 
and therefore provided the correct answers as required. 

 
However, candidates who performed poorly seemed to lack knowledge 
about circular motion. Some provided wrong responses which were not 
related to the given question while others lacked mathematical skills in 
solving problems involving calculations. Extract 3.2 shows the answers of 
one of the candidates who failed to provide correct answer in each part of 
the question. 
 
Extract 3.2  

 
Extract 3.2 shows that the candidate had some misconceptions between 
effects of circular motion and looping the loop hence he/she provided 
answers for effects of circular motion instead of looping the loop. Moreover, 
he/she did not attempt other parts of the question. 
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2.1.4 Question 4: Simple Harmonic Motion 
 
In part (a) of this question the candidates were required to; (i) explain 
briefly why motion of simple pendulum is not strictly simple harmonic and 
(ii) give reasons as why the velocity and acceleration of a body executing 
simple harmonic motion (S.H.M) out of phase. Part (b) required the 
candidates to determine the; (i) maximum velocity, (ii) maximum 
acceleration and (iii) energy associated with the motion of a body of mass 
0.30kg executing simple harmonic motion with a period of 2.5 seconds and 
amplitude of 0.04m. In part (c), they were required to determine the 
maximum kinetic energy of a particle of a mass 0.25kg which vibrates with 
a period of 2.0 seconds provided that its greatest displacement is 0.4m. 
 
The question was attempted by 70.3 percent of the candidates, out of them, 
6.7 percent scored a 0 mark, 13.7 percent scored from 0.5 to 2.5 marks, 
30.8 percent scored from 3.0 to 5.0 marks and 48.8 percent scored from 5.5 
to 10 marks. The general performance in this question was good because 
79.6 percent of the candidates scored from 3 marks or above. 
 
The candidates who managed to score good marks had adequate knowledge 
on the concept of simple harmonic motion as they provided the required 
responses in most parts of the question, though, some failed to apply the 
correct formula in energy associated with the motion of a body executing 
S.H.M. Extract 4.1 is a sample of correct responses.  
 
Extract 4.1 
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In extract 4.1 the candidate had enough knowledge about Simple Harmonic 
Motion as he/she provided the correct answers as required and therefore 
scored good marks. 

 
On the other hand, candidates who performed the question poorly 
particularly those who scored zero, lacked knowledge concerning simple 
harmonic motion as they failed completely to provide the correct answers 



19 
	  

to all parts of the question. For example, some of the candidates had 
misconception on the formula used in calculating velocity and acceleration 
in simple harmonic motion (S.H.M.) as they used the formula for a motion 
in a straight line to calculate velocity and acceleration of a body. These 
candidates were supposed to use the equations maxv = aω  and acceleration 

x2ω−=  instead of displacementvelociy
time

=  and acceleration = velocity
time

 

respectively. Extract 4.2 shows a sample of poor responses from one of the 
candidates. 
 
Extract 4.2 

 
Extract 4.2 shows how the candidate failed to give correct explanation for 
motion of simple pendulum, reasons for the velocity and acceleration of a 
body executing simple harmonic motion (S.H.M) being out of phase. In the 
same way he/she and applied wrong formula in calculating maximum 
velocity. Moreover, he/she neglected other parts of the question. 
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2.1.5 Question 5: Rotation of Rigid Bodies 
 
The question required the candidates to; (a) (i) define moment of inertia 
and (ii) explain briefly why there is no unique value for the moment of 
inertia of a body while in part (b), the candidates were required to; (i) state 
the principle of conservation of angular momentum and (ii) calculate the 
moment of inertia of a horizontal disc rotating freely about a vertical axis 
makes 45 revolutions per minute when a small piece of putty of mass 
0.02kg falls vertically onto the disc and sticks to it at a distance of 0.05m 
from the axis causing the number of the revolution per minutes thereby to 
reduce to 36. In part (c), they were required to; (i) define the term 
tangential velocity and (ii) explain why astronaut appears weightless when 
travelling in space vehicle. 
 
Analysis shows that 48.3 percent of the candidates attempted this question, 
whereby 41.7 percent obtained below 3.0 marks, of which 15.0 percent 
scored 0 marks. Fifty eight percent (58.3%) of the candidates scored from 
3.0 to 10 marks showing that the performance of the question was good. 
 
The candidates who did well in this question were able to apply correct 
concepts, principles and formulae related to the rotation of rigid bodies in 
answering the question. Extract 5.1 represents the responses of the 
candidates who performed well. 
 
Extract 5.1  
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Extract 5.1 indicates how the candidate provided the meaning of moment of 
inertia and explained clearly the reason for having no unique moment of 
inertia of any object. He/she applied well the principle of conservation of 
angular momentum to solve part (b) (ii) of the question. 

 
However, some of the candidates who scored 0.5 to 2.5 marks managed to 
attempt only parts (a) and (b) (i) of this question but failed to perform the 
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analytical part indicating that they lacked knowledge and mathematical 
skills on the concept. 
 
On the other hand, candidates who performed this question poorly lacked 
enough knowledge on concepts, principles and laws governing the rotation 
of rigid bodies. Majority confused between the moment of inertia and 
inertia, as a result they provided definition of inertia instead of moment of 
inertia as illustrated in extract 5.2.  
 
Extract 5.2 

 
 

In extract 5.2 the candidate had misconception. He/she provided correct 
definition of inertia instead of moment of inertia. He/she also failed to state 
the principle of conservation of angular momentum and to attempt other 
parts of the question. 
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2.1.6 Question 6: Gravitation 
 
In part (a) of this question the candidates were required to; (i) state 
Newton's law of gravitation and (ii) use Newton's law of gravitation to 
derive Keppler's third law. Part (b) required them to; (i) explain briefly why 
Newton's equation of universal gravitation does not hold for bodies falling 
near the surface of the earth and (ii) show that the total energy of a satellite 
in a circular orbit equals half its potential energy. In part (c), they were 
required to; (i) deduce the length of the day if the rotation of the Earth were 
such that the acceleration due to gravity g = 0 at the equator and (ii) 
calculate the height above the Earth's surface for a satellite in a parking 
orbit.  
 
About 69.2% percent of the candidates attempted this question, whereby 
30.6 percent scored below 3.0 marks out of 10 marks of which 6.0 percent 
scored 0 marks. The candidates who scored from 3.0 to 5.0 marks were 
40.8 percent and 28.6 percent scored from 5.5 to 10 marks. Thus the 
candidates’ performance was good because 69.4% of them scored above 
3.0 out of 10 marks. 
 
Those candidates who performed well were able to state Newton's law of 
gravitation, derive systematically Keppler's third law and gave brief 
explanation about the reason for why Newton's equation of universal 
gravitation does not hold for bodies falling near the surface of the earth. 
These candidates were knowledgeable on concepts, laws and theories 
concerning gravitation, hence they were able to derive the particular 
formula in each part as required. Extract 6 is a response of one of the 
candidates who performed well. 
 
Extract 6 
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Extract 6 is a sample from among the candidates who provided the correct 
responses, formulas and procedures as demanded by the question. 

However, candidates who performed poorly had inadequate knowledge and 
skills of solving problems concerning gravitation. Some of them failed to 
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recognize that, gravitation force of the circulation provides the centripetal 
force hence failed to derive Keppler's third law and to show that the total 
energy of a satellite in a circular orbit equals half its potential energy while 
others used incorrect formulae to show the total energy of the satellite in a 
circular orbit and to find the length of the day (time) for the rotation of the 
earth when g = 0 at the equator. They also failed to calculate the height 
above the Earth's surface for a satellite to be in a parking orbit. 

 
2.1.7 Question 7: Thermometry 

 
In this question, the candidates were required to; (a) (i) explain the meaning 
of thermometric property and (ii) mention three qualities that make a 
particular property suitable for use in a particular thermometer; (b) (i) 
calculate the value of unknown room temperature on the scale of resistance 
thermometer and constant volume gas thermometer and (ii) explain why do 
the answers in (b) (i) differ slightly after studying the values in Table 1 
which represented the observations of a particular room temperature 
obtained by using two types of thermometers. 
 
Table 1 
Temperature in, 0C  Resistance measured 

by resistance 
thermometer (Ω) 

Pressure recorded by 
constant volume gas 
thermometer (NM-2) 

Stream point, 100 0C  75.000 1.10 ×  10-7 
Ice point, 0 0C  63.000 8.00 ×  10-7 

Unknown room 
temperature 

64.992 8.51 ×  10-7 

 
The question was answered by 89.1 percent of the candidates, out of which 
13.4 percent scored below 3.0 marks out of 10 marks, of which 5.2 percent 
scored 0 marks. The candidates who scored 3.0 to 5.0 marks were 20.6 
percent while those who scored 5.5 to 10 marks were 66 percent. The 
candidates who scored from 3 to 10 marks were 86.6% indicating that the 
performance of the question was good. 
 
The candidates who performed well had adequate knowledge on 
Thermometry and mathematical skills since were able to analyse the entries 
of the table and use them to answer the questions accordingly. Extract 7.1 
illustrates the case. 
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Extract 7.1 
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In extract 7.1 the candidate had adequate knowledge about the question and 
therefore managed to provide the correct answers as required. 

 
The candidates who performed poorly had insufficient knowledge on the 
Thermometry hence failed to explain thermometric properties and as a 
result mentioned incorrect qualities of thermometric properties. They also 
didn’t manage to analyse the data in a given table thus failed to calculate 
the values of unknown room temperature for the given scales. Extract 7.2 is 
a sample of candidates’ poor answers. 
 
 
 
 

 
 



32 
	  

Extract 7.2 
 

 

 
 
Extract 7.2 shows a response of a candidate who failed to provide correct answers 
to each part of the question. This candidate used the formula for calculating the 
triple point of water instead of upper fixed points. 
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2.1.8 Question 8: Transfer of Heat 
 
Part (a), required the candidates to; (i) define coefficient of thermal 
conductivity and (ii) write down characteristics of a perfectly lagged bar. 
Part (b) stated that, “A thin copper wall of hot water tank having a total 
surface area of 5.0m2 contains 0.8m3 of water at 350K and is lagged with a 
50mm thick layer of a material of thermal conductivity 4.0 ×  10-2Wm-1K-1. 
If the thickness of copper walls is neglected and the temperature of the 
outside surface is 290K”, candidates were required to; (i), calculate the 
electrical power supplied to an immersion heater and (ii), deduce time that 
would be taken for the temperature of hot water to fall by 1K if heater were 
switched off. In part (c) they were required to estimate the temperature of 
the element of cylindrical electric fire with an output of 1000 watts of 
diameter 15mm and length 250mm if it behaves as a black body. 
 
A total of 9,843 (74.4%) candidates attempted this question, of which 13.7 
percent scored 0 marks, 27.9 percent scored 0.5 to 2.5 marks, 39.8 percent 
scored 3.0 to 5.0 marks and 18.6 percent scored 5.5 to 10 marks. The data 
imply that candidates’ performance was good.  
 
The candidates who performed well were able to define correctly the term 
coefficient of thermal conductivity and wrote the required characteristics of 
a perfectly lagged bar. They also managed to derive the equations of rate of 
heat flow and equate it with electrical power to find electrical power and 
time. Moreover, they managed to estimate the temperature of the element 
by using the correct formula, Power (P) = 4ATσ . These candidates showed 
the adequate knowledge and skills on the concept of transfer of heat. 
 
Those who scored 0 marks lacked knowledge, mathematical skills and 
practice in solving heat questions as they failed to provide correct answers 
to all parts of the question. Most of them failed to recall the definition of 
coefficient of thermal conductivity, the characteristics of a perfectly lagged 
bar and plugged incorrect formula to calculate electrical power supplied to 
an immersion heat. For example, one of the candidates defined coefficient 
of thermal conductivity of a material as “the ratio of amount of energy per 
unit length per cross sectional area instead of rate of flow of heat per unit 
area per unit temperature gradient when the heat flow is at right angles to 
the faces of a thin parallel-sided slab of the material under steady state 
conditions”. 
They were also unable to write the correct formula for estimating the 
temperature of the element of a cylindrical electric fire. Extract 8 represents 
a sample of candidates’ poor responses. 
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Extract 8 

 
 

In extract 8 the candidate failed to write the correct answers to parts of the 
question he/she attempted. For example in part (c), the candidate used 
incorrect formula of volume of a cylinder, hrV 2π=  to find its area instead 
of correct formula dlA π=  hence failed to estimate the temperature of the 
element. 

 
2.1.9 Question 9: Current Electricity 

 
In this question the candidates were required to; (a) give the meaning of (i) 
internal resistance of a cell and (ii) drift velocity. In part (b) the candidates 
were required to; (i) define potentiometer, (ii) mention two advantages and 
two disadvantages of potentiometer while in part (c) they were required to; 
(i) state Kirchhoff's laws of electric network and (ii) calculate the value of 
the current I in the circuit shown in Figure1. 
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The question was opted by 11,394 (86.2%) candidates, out of whom 7.8 
percent scored 0 marks, 33.4 percent scored 0.5 to 2.5 marks, 58.7 percent 
scored from 3.0 to 9.5 marks and 0.1 percent scored 10 marks which 
implies that the performance of the question was good. 
 
The candidates who scored good marks, some were able to give the 
meaning of internal resistance of a cell, drift velocity, potentiometer and 
mentioned correctly the two advantages and two disadvantages of 
potentiometer while others were able to provided clear and correct answers 
in all explanation parts and made correct derivations in parts which needs 
calculations. Extract 9 shows the work of the candidate who provided 
correct answers to almost all parts of the question. 
 
On the other hand, candidates who scored from 0.5 to 2.5 marks lacked 
enough knowledge because they were able to answer some parts of the 
question. For example, some attempted part (a) (i) and (ii) while others 
attempted part (b) but failed to perform the calculation in part (c) indicating 
that they were poor in mathematical skills. They failed to use Kirchhoff's 
laws of electric network to calculate the value of the required current. 
 
Those who scored 0 marks lacked knowledge on current electricity as they 
failed completely to provide the correct answers to all parts of the question. 
 
Extract 9 

 

12Ω  1Ω  

20Ω  

5Ω  

4Ω  

Figure 1 

12V 
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Extract 9 shows how the candidates had sufficient knowledge on current 
electricity as he/she provided the correct answers as required therefore 
scored good marks. 

 
2.1.10 Question 10: Current Electricity 

 
In part (a) of the question the candidates were required to distinguish 
between ohmic and non-ohmic conductors and to provide one example in 
each case. Part (b), required the candidates to sketch the diagram showing 
the variation of current with potential difference across the filament electric 
bulb and gas filled diode. Part (c) stated that, “A wire of diameter 0.1mm 
and resistivity 1.69×10-8 mΩ  with temperature coefficient of resistance 
4.3×10-7K-1 was required to make a resistance”. Candidates were then 
required to find the; (i) length of the wire which is required to make a coil 
with resistance of 0.5Ω and (ii) error that would arise in taking the potential 
drop as 1.0 V if on passing the current of 2A the temperature of the coil in 
(c) (i) rise by 100C. 
 
A total of 6,305 (47.7%) candidates attempted this question whereby, 12.9 
percent scored 0 marks, 25.7 percent scored 0.5 to 2.5 marks, 50.7 percent 
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scored 3.0 to 5.0 marks and 10.3 percent scored 5.5 to 10 marks, which 
imply that the performance of the question was good as 61.4 percent of the 
candidates scored from 3 to 10 marks. 
 
The candidates who scored good marks had adequate knowledge on the 
basic types of conductors and thus being able to distinguish between ohmic 
and non-ohmic conductors and gave their examples. Moreover, they 
sketched a well labelled diagram showing the variation of current with 
potential difference across the required components and used correct 
formulae in calculating the length of a wire and the required error. Extract 
10.1 is a sample answer taken from the script of one candidate who 
attempted well the question. 
 
Extract 10.1 
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In extract 10.1 the candidate presented the correct responses to all parts as 
required by the question. 

 
Nevertheless, few candidates who performed poorly had insufficient 
knowledge on the subject matter. Majority were not able to distinguish 
between the terms ohmic and non-ohmic conductors as used in current 
electricity. For example, one of the candidates wrote; Ohmic conductor is 
the materiable which is capable in producing resistance for example wire 
and Non-ohmic is the material which is not capable in producing resistance 
instead of Ohmic conductors are those conductors which obeys ohm’s law 
e.g., a copper wire while Non-ohmic conductors are those conductors 
which do not obey ohm’s law e.g., a diode or filament electric bulb. In 
addition, they used incorrect formulae in calculating the length of a wire 
and the required error. For example, some of the candidates used the 

formula 
R
Al ρ

=  instead of 
ρ
RAl =  to calculate the length of the wire while 

others used ( )θθ += 10RR  in calculating the resistance θR  which was 
supposed to be used to find the potential difference and its error. These 
candidates were supposed to use the required equation ( )αθθ += 10RR . 

 
2.1.11 Question 11: Electronics 

 
In this question the candidates were required to; (a) mention four important 
properties of a semiconductor, (b) apply the concept of doping to explain 
how a free electron and positive charge can be created in a semiconductor 
crystal and (c) (i) explain why a p-n junction diode when connected in a 
circuit and then reversed gives a very small leakage current across the 
junction and (ii) explain how the size of the current stated in (c) (i) depends 
on the temperature of the diode. 
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The question was attempted by 85.9 percent of the candidates out of which, 
27.8 percent scored below 3.0 marks of which 8.8 percent scored 0 marks. 
Candidates who scored 3.0 to 5.0 marks were 32.2 percent while those who 
scored 5.5 to 10 marks were 40 percent. Generally, the performance of the 
question was good because many (72.2%) candidates scored from 3 to 10 
marks. 
 
Most of the candidates who did well this question had adequate knowledge 
on semiconductors as they managed to mention correctly the important 
properties of a semiconductor, explained well how a free electron and 
positive charge can be created in a semi-conductor crystal and illustrated 
and explained why a p-n junction diode when connected in a circuit and 
then reversed gives a very small leakage current across the junction. Extract 
11.1 is a sample of the candidates’ good answer. 
 
Extract 11.1 
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Extract 11.1 represents candidates’ good responses. The candidate was able 
to meet the demands of the question by giving the correct answers as 
required. 

 
Conversely, candidates who scored 0 marks lacked both knowledge of 
semiconductors and mathematical skills as they failed to mention four 
properties of semiconductors and provided wrong explanation in part (b) 
and (c). Extract 11.2 is a sample poor answer of candidates. 
 
Extract 11.2 
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In extract 11.2 the candidate lacked knowledge about semiconductors and 
thus failed to mention the properties of semiconductors and to explain how 
free electron and positive charge are created in a semiconductor crystal. 

 
2.1.12 Question 12: Electronics 

 
Part (a) of the question required the candidate to; (i) list three properties of 
operational amplifiers and (ii) explain the meaning of the term negative 
feedback and give four advantages of using it in an op-amp or any type of 
voltage amplifier. In part (b), candidates were required to; (i) define closed 
loop gain and (ii) derive an expression of closed loop gain for an inverting 
op-amp voltage amplifier with an input resistor R1 and feedback resistor R2. 
In part (c), they were required to study Figure 2 and then use the 
information from it to calculate the value of output potential Vo if the input 
potential Vi is +2.0V. 
 
 
 
 
 
 
 
 
 
Majority (83.4%) of the candidates attempted the question, out of which 
38.8 percent scored below 3.0 marks, of which 22.6 percent scored 0 
marks. Candidates who scored 3.0 to 10 marks were 61.2 percent indicating 
that the question was well understood by most of the candidates. 
 
The candidates who performed well were able to list correctly the three 
properties of operational amplifiers, explained briefly the meaning of the 
term negative feedback and gave four advantages of using negative 
feedback in an op-amp or any type of voltage amplifier. Moreover, they 
defined correctly the term closed loop gain, derived its expression 

+	  
-‐	  

Vi V0 

30KΩ 

15KΩ 

Figure 2 
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1

2

R
RA −= 	  for an inverting op-amp voltage amplifier with an input resistor 

R1 and feedback resistor R2 and used correct formula i
i

f V
R
R

V ×⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=0  to 

calculate the value of output potential Vo. Extract 12.1 is a sample answer 
taken from the script of one candidate who attempted well the question. 
 
Extract 12.1 
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Extract 12.1 shows the responses of one of the candidates who scored full 
marks. The candidate seemed to have enough knowledge and skills in 
solving problems related to electronics. 

 
However, few candidates who performed poorly attempted only part (a) but 
were not able to solve the parts related to mathematical concept. Extract 
12.2 illustrates the typical case. 
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Extract 12.2 
 

 

 
 

In extract 12.2, the candidate attempted this question by providing incorrect 
answers and applied wrong formula to calculate the value of output 
potential Vo. 
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2.1.13 Question 13: Telecommunication  
 

Part (a) required the candidates to; (i) give one advantage of frequency 
modulation (FM) as compared to amplitude modulation (AM), (ii) explain 
briefly the importance of bandwidth of an amplitude modulated (AM) 
signal. In part (b) the candidates were required to; (i) state the function of 
modulator in radios and (ii) sketch a block diagram to show the general 
plan of any communication system. In part (c) they were required to 
determine the; (i) bandwidth needed for each station and (ii) total 
bandwidth available; given that the amplitude of modulated (AM) 
broadcast band ranges from 450 to 1200kHz, with each station modulating 
audio frequencies up to 5.5kHz. 
 
Analysis shows that, 48.8 percent of the candidates attempted this question, 
whereby 83.6 percent scored below 3.0 marks, of which 52.1 percent 
scored 0 marks. The analysis further revealed that, 14.1% percent of the 
candidates scored 3.0 to 5.0 marks and 2.3 percent scored 5.5 to 9.5 marks. 
Only one (01) candidate scored 10 marks. These statistics show that only 
16.4 percent of the candidates scored from 3.0 to 10 marks showing that the 
question was poorly performed. 
 
Poor performance was attributed by failure of the candidates to; give an 
advantage of frequency modulation (FM) as compared to amplitude 
modulation (AM), explain the importance of bandwidth of an amplitude 
modulated (AM) signal, state the function of modulator in radios and 
sketch a proper block diagram showing the general plan of any 
communication system. For example, one of the candidates wrote; (a) “(i), 
can be used in large distance compared to amplitude modulation and are 
noiseless when travelled and (ii), bandwidth of an amplitude modulation 
can be used in in travelling low signal to the site of reception in receiver 
this low signals can be superimposed into the amplitude to be amplified. 
They could not know that, one advantage of frequency modulation (FM) as 
compared to amplitude modulation (AM) is its sensitivity to noise. i.e, it 
prevents any interference from reaching the detector and (ii), the 
importance of bandwidth of amplitude modulated (AM) signal is that it 
limits the number of stations that can use a band of frequencies without 
interference”. They also failed to use simple formula Bandwidth = 2 ×  
highest audio frequency and Total bandwidth available = highest frequency 
– lowest frequency in calculating the bandwidth and total bandwidth 
available in a given range respectively. Extract 13.1 illustrates the case of a 
candidate who performed poorly in calculation part. Such answers indicate 
that candidates had insufficient knowledge on Telecommunication. 
 
The candidates who scored below 3.0 marks, some managed to give one 
advantage of frequency modulation (FM) as compared to amplitude 
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modulation (AM) but failed to explain briefly the importance of bandwidth 
of amplitude modulated (AM) signal while others were either able to 
explain briefly the importance of bandwidth of an amplitude modulated 
(AM) signal or stated the function of modulator in radios but failed to solve 
most parts of the question especially parts (a) and (b). This implies that, the 
concept of telecommunication was not well known to most of the 
candidates. Extract 13.1 is a sample poor response. 
 
Extract 13.1 
 

 
 

Extract 13.1 shows how the candidate failed to apply correct formula in 
calculating bandwidth needed for each station, total bandwidth 
available for given range of frequencies and left other parts of the 
question. 

 
However, few candidates who scored 5.5 to 9.5 marks had knowledge on 
the concept of amplitude modulation and frequency modulation as used in 
telecommunication. These candidates were able to write the correct 
answers to some parts of the question. For example, some of them failed to 
sketch a block diagram to show the general plan of a communication 
system while others failed to determine the total bandwidth available in a 
given range of frequency, hence could not score full marks. Extract 13.2 
illustrates the case. 
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Extract 13.2 
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In extract 13.2 the candidate was systematic in giving correct responses 
which fulfil the demands of the question. 

 
2.1.14 Question 14: Environmental Physics 

 
In part (a), the candidates were required to; (i) state the origin of earth 
quake and (ii) list down three sources of earth's magnetism. Part (b) state; 
“A large explosion at earth's surface creates compressional (P) and shear 
(S) waves moving with a speed of 6.0 kms-1 and 3.5 kms-1 respectively”. 
Candidates were required to calculate the distance measured between 
seismological station and the site of explosion given that, both waves arrive 
at seismological station at 30 seconds interval. In part (c), the candidates 
were required to explain three techniques applicable for improving soil 
environment for the best plant growth. 
 
About 79.2 percent of the candidates attempted this question, whereby 56.8 
percent obtained below 3.0 marks, of which 15.1 percent scored 0 marks. 
The analysis reveals that 35.8 percent scored 3.0 to 5.0 marks and 7.4 
percent scored 5.5 to 10 marks. These statistics show that, only 43.2 
percent of the candidates scored from 3.0 to 10 marks signifying that the 
question was averagely performed. 
 
The candidates who did well seemed to be familiar with the earthquakes 
and soil as they managed to give clear and correct answers to most parts of 
the question. Extract 14.1 shows a good response from one of the 
candidates who managed to score all the marks allocated to this question. 
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Extract 14.1 
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Extract 14.1 represents candidate’s good response. The candidate managed 
to meet the demands of the question by giving the correct answers as 
required. 

 
Some of the candidates among those who performed moderately, failed to 
state the origin of earth quake and to list down all three sources of earth's 
magnetism, while others used incorrect formulae to calculate the distance 
measured between seismological station and the site of explosion. 
Nevertheless, few of them failed to explain the three techniques applicable 
for improving soil environment for the best plant growth.  
 
On the other hand, the candidates who scored 0 marks provided incorrect 
answers to all parts of the question as they failed even to list down three 
sources of earth's magnetism. Extract 14.2 is a sample of  candidates’ poor 
answers. 

 
Extract 14.2 
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Extract 14.2 indicates how the candidate failed to provide the correct 
answers to all parts of the question. 

 
2.2 PHYSICS 2 
 
2.2.1 Question 1: Fluid Dynamics 

In this question the candidates were required to: (a) (i) write down the 
Bernoulli's equation for fluid flow in a pipe and indicate the term which 
will disappear when the fluid is stopped, (ii) name the principle on which 
the continuity equation is based and (iii) explain why two ships which are 
moving parallel and close to each other experience an attractive force 
basing on the applications of Bernoulli's principle, (b) (i) show that the time 
taken to attain terminal velocity by a sphere which is dropped under gravity 
through a fluid of viscosity, η , is independent of fluid density when the 
average acceleration has been taken as half of the initial acceleration, (ii) 
calculate the volume of water flowing per second, given that water is 
flowing through a horizontal pipe of different cross-sections at two points 
A and B whose diameters are 0.6m and 0.2m respectively and pressure 
difference between points, A and B is 1m column of water, (c) (i) 
determine Reynolds' number and state the type of flow of water, given that 
the flow rate of water from a tap of diameter 1.25cm is 3 litres per minute 
and the coefficient of viscosity of water is 10-3Nsm-2 and (ii) calculate the 
difference in pressure if air is moving fast horizontally past an air-plane 
given that the speeds over the top and under the bottom surfaces are 60m/s 
and 45m/s respectively. 
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The question was attempted by 86.2 percent of the candidates, whereby 1.2 
percent scored a 0 mark, 24.4 percent scored from 0.5 to 5.5 marks, 48.2 
percent scored from 6.0 to 10 marks, 24.4 percent scored 10.5 to 15 marks 
and 1.8 percent scored 15.5 to 20 marks indicating that the question was 
good performed. 
 

The candidates who performed well in this question had good knowledge 
on Bernoulli’s principle. They realized that, the equation of continuity is 
based on the principle of conservation of mass. They were also able to 
apply the Bernoulli's principle to explain why two ships moving parallel 
and close to each other experience an attractive force and showed properly 
how the time taken to attain terminal velocity is independent of fluid 
velocity. In the same way, the candidates were able to apply the equation of 
continuity and Bernoulli's principle to calculate the volume rate of water 
flowing through a horizontal pipe of varying diameters. Furthermore, the 
candidates determined the Reynolds’ number and the difference in pressure 
correctly. Extract 1.1 shows the answers of a candidate who performed well 
most of the parts of the question. 

Extract 1.1 
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Extract 1.1 shows how a candidate managed to write the Bernoulli’s 
equation and applied the Bernoulli’s principle to explain why two ships 
which are close and moving parallel experiences an attractive force. He/she 
stated the correct type of flow and applied proper formulae in all parts 
which involved calculations.  

 
On the other hand, the candidates who performed poorly in this question, 
lacked content knowledge on the general concept of fluids dynamics and 
had poor mathematical skills. Some candidates failed to write the 
Bernoulli's equation, name the principle on which the continuity equation is 
based on and were unable to explain as to why two close ships moving 
parallel experience an attractive force. Some of the candidates also applied 
Poiseuille's equation instead of Bernoulli's equation in solving questions 
which required the use of Bernoulli's equation and hence ended up with 
wrong answers. The candidates also failed to recall the parameters which 
determine the Reynolds’ number and therefore failed to deduce the 
formula. Extract 1.2 indicates the answers of one of the candidates who 
performed poorly. 
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Extract 1.2 
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In extract 1.2 the candidate failed to use the Bernoulli’s equation to show 
that the time taken to attain terminal velocity is independent of fluid density 
and to determine Reynolds number. The candidate also applied Poiseuille’s 
equation instead of Bernoulli’s equation and hence obtained incorrect 
answers.  

 
2.2.2 Question 2: Vibrations and Waves 

In part (a) the candidates were required to define the terms; (i) damped 
oscillations (ii) forced oscillations and (iii) resonance while in part (b), they 
were required to; (i) give the meaning of Doppler effect and (ii) write down 
three uses of Doppler effect. In part (c) they were required to derive 
expressions for apparent frequency f1 of sound when the source of sound of 
frequency f is moving with a speed of us towards and away from the 
listener given that the velocity of sound in air is V. In part (d), the 
candidates were required to calculate; (i) the range of frequencies heard by 
an observer stationed at a large distance, if a whistle emitting a sound of 
frequency 440Hz is tied to a string of 1.5m length and rotated with an 
angular velocity of 20rad/s in the horizontal plane and (ii) the speed of the 
car, if a police on duty detects a drop of 10% in the pitch of the horn of a 
motor car as it crosses him. 
 
The question was attempted by 71.2 percent of the candidates out of which 
2.0 percent scored a 0 mark, 26.8 scored from 0.5 to 5.5 marks, 37.6 
percent scored from 6.0 to 10 marks, 27.1 percent scored from 10.5 to 15 
marks and 6.5 percent scored from 15.5 to 20 marks, of whom 17 
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candidates scored full marks. These data indicates that the question was 
well performed. 
 
The candidates who scored high marks had sufficient knowledge as they 
were able to give the meaning of all terms. Similarly, they provided proper 
meaning of the term Doppler effect and mentioned clearly its uses. They 
also, managed to derive correctly the apparent frequencies noticed by the 
listener as the source moves towards and away from the listener and finally 
calculated the range of frequencies heard by the observer stationed at a 
large distance and the speed of the car past a police. Extract 2.1 is the work 
of the candidate who managed to provide the correct responses to most 
parts of the question. 
 
Extract 2.1 
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In extract 2.1, the candidate defined the terms correctly and gave the 
meaning of the term Doppler effect and its uses. He/she also derived the 
required equations for apparent frequency and used the correct formulae to 
calculate the range of frequencies and the speed of a car. 

 
The candidates who performed poorly had inadequate knowledge on 
vibrations and waves as they failed to supply the required responses to most 
parts of the question. Some of them seemed to lack knowledge on the 
concept of Doppler effect and their uses. For instance, some candidates 
defined Doppler effect as the effect which occurs due to reflection of waves 
while in reality, Doppler effect is the apparent change in frequency or 
wavelength when there is a relative motion between the observer and the 
source including the medium in which the wave is propagating. Similarly, 
some candidates lacked the ability to derive expressions in the apparent 
change in frequency for a moving source which is approaching and then 
receding from the listener as the observer. Extract 2.2 is a sample of poor 
answer taken from the script of one candidate. 
 



68 
	  

Extract 2.2 
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In extract 2.2 the candidate failed to define Damped oscillations and 
Resonance though he/she managed to define forced oscillations. 
Furthermore, he/she failed to explain Doppler effect and their uses, derive 
expressions for the apparent change in frequency and applied incorrect 
formula in calculations. 
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2.2.3 Question 3: Vibrations and Waves 

Part (a) of this question required the candidate to; (i) explain the statement 
that light is plane polarized, (ii) state Brewster's law and (iii) determine the 
value of the angle between the sun and the horizon, given that the sunlight 
reflected from a calm lake is totally polarized. Part (b) required the 
candidates to; (i) state four conditions for sustained interference of light and 
(ii) find the distance of the dark fringe from the central given that, interval 
between the slits in Young's double slit experiment is 0.2mm, the 
wavelength of light is 6.0×10-7m and the fringes are formed on screen at a 
distance of 0.8m. In part (c), the candidates were required to; (i) distinguish 
between diffraction and diffraction grating and (ii) calculate the number of 
ruling per millimeter on the grating and the greatest number of bright 
images obtained, if a parallel beam of the monochromatic light is incident 
normally on diffraction grating, given that the angle between the two first-
order spectra on either side of the normal is 300, with assumption that the 
wavelength of the light is 5893×10-10m. 
 
A total of 5485 (41.5%) candidates attempted this question, out of them 2.8 
percent scored a 0 mark, 51.7 percent scored from 0.5 to 5.5 marks, 35.6 
percent scored from 6.0 to 10 marks, 8.6 percent scored from 10.5 to 15 
marks and 1.3 percent scored from 15 to 19 marks indicating that the 
question was averagely performed. 
 
Only four candidates scored 19 out of 20 marks as they were able to 
provide clear and correct answers to most parts of the question. They were 
able to explain the concept of the statement that light is plane polarized, 
stated properly Brewster's law, calculated accurately the Brewster's angle, 
and stated properly the conditions for sustained interference of light to 
occur. In addition, they were able to calculate the distance of the second 
dark fringe from the central fringe and the number of ruling per mm on the 
grating and the greatest number of the bright images obtained. Extract 3.1 
is a work of a candidate who managed to provide the correct responses to 
most parts of the question. 
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Extract 3.1 
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In extract 3.1, the candidate provided correct answers to most parts of the 
question though; he/she failed to provide an appropriate distinction between 
diffraction and diffraction grating. 

 
The candidates who performed poorly in this question were not able to 
satisfy the demands of most parts of the question. Some failed to give the 
meaning of the statement that, light is plane polarized and could not state 
the conditions for sustained interference of light. Moreover, majority failed 
to do all items which involved calculations. For insistence, majority 
confused the concepts of diffraction gratings and air wedge films; they 
therefore applied the air wedge films equations to calculate the number of 
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images which were incorrect. Extract 3.2 shows the sample responses of 
one of the candidates who poorly performed the question. 

 
Extract 3.2 
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In extract 3.2, the candidate failed to attempt all parts of the question which 
involved descriptions and poorly performed the calculations by employing 
the incorrect formulae. 

 
2.2.4 Question 4: Properties of Matter 

The question required the candidates to; (a) define (i) ductile materials, (ii) 
brittle materials and (iii) elastomers. In part (b), the candidates were 
required to; (i) give reason for the stretching of a coil spring being 
determined by its shear modulus and (ii) find the Young's modulus of a 
copper wire, given the wire of negligible mass, 1m long and cross-sectional 
area 10-5m2 is kept on a smooth horizontal table with one end fixed and the 
ball of 1kg is attached to the other end while the wire and the ball are 
rotating with angular velocity of 35rad/s. They were also required to find 
the value of breaking stress if on increasing the angular velocity to 
100rad/s, the wire breaks. Part (c) required the candidates to; (i) 
differentiate between bulk modulus from shear modulus and (ii) calculate 
the tension in the composite wire that will produce total extension of 
0.064cm when two wires, one of steel and the other of phosphor bronze 
each 1.5m long and 2mm diameter are joined end to end as a composite 
wire of length 3cm. 
 
The question was attempted by 74.8 percent of the candidates whereby 4.3 
percent scored a 0 mark, 42 percent scored from 0.5 to 5.5 marks, 33 
percent scored from 6 to 10 marks, 16 percent scored from 10.5 to 15 
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marks and 4.7 percent scored from 15.5 to 20 marks out of which fifty one 
(0.5%) candidates scored 20 out of 20 marks indicating that the question 
was well done. 
 
The candidates who performed well in this question managed to give 
correct responses by defining properly the given terms. They also explained 
properly why the stretching of a coil spring is determined by its shear 
modulus and calculated accurately the Young's Modulus and breaking 
stress. Likewise, the candidates managed to differentiate between bulk 
modulus and shear modulus and precisely determined the tension in the 
composite wire. Extract 4.1 is a sample of good answers taken from the 
script of one candidate.  

 

Extract 4.1 
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Extract 4.1 is a response from the script of one of the candidates who 
managed to give the correct answers to the parts of the question. 

 
On other hand, the candidates who performed poorly had insufficient 
knowledge on the tested concepts. Some failed to define ductile materials, 
brittle materials and elastomers as classified on the basis of elastic 
properties. Nevertheless, these candidates failed to explain why the 
stretching of a coil spring is determined by its shear modulus. They didn’t 
know that shear modulus only involves the change in shape but not length 
or volume so that when the coil is stretched neither length nor volume of it 
is changed. They also failed to differentiate the bulk modulus from shear 
modulus. Furthermore, most of them failed to use the correct formula and 
interpret the data values in computing the Young’s modulus and the 
breaking stress of the wire. Extract 4.2 shows a sample of poor responses 
from one of the candidates. 
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Extract 4.2 
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Extract 4.2 indicates how the candidate failed to define various materials on 
the basis of elastic properties. The candidate failed to differentiate bulk from 
shear modulus. Likewise, the candidate was unable to perform all parts 
involving calculations. 

 
2.2.5 Question 5: Electrostatics 

 
In this question, the candidates were required to; (a) (i) differentiate 
between electric potential from electric potential difference and (ii) sketch a 
graph of variation of electrical potential from the centre of a hollow 
charged conducting sphere of radius r up to infinity and explain the shape 
of the graph. In part (b), the candidates were required to calculate the 
distance between points A and C, given that two bodies A and B are 0.1m 
apart with a point charge of 3 x10-3µC placed at A and a point charge of -
1×10-9µC placed at B and C is the point on the straight line between A and 
B, where the electric potential is zero. Part (c), required the candidates to 
calculate the electric potential at the centre of the square ABCD which has 
each side of 100cm and four point charges of +0.04 µC ,-0.05µC, +0.06µC 
and +0.05µC placed at A, B, C and D respectively. 
 
A total of 6595 (49.9%) candidates attempted this question and their 
performance was average as 7.0 percent scored a zero mark, 51.5 percent 
scored from 0.5 to 5.5 marks, 28.7 percent scored from 6.0 to 10 marks, 
12.2 percent scored from 10.5 to 15 marks and 0.6 percent scored from 15.5 
to 17.5 marks which was the highest score in this question. 
 
The candidates who performed well in this question were able to 
differentiate electric potential from electric potential difference. They also 
managed to sketch a graph of variation of electrical potential from the 
centre of a charged conducting sphere of radius r up to infinity and then 
explained the shape of the graph correctly. Finally, they appropriately 
calculated the electric potential at the centre of the square but many failed 
to do part (b). Extract 5.1 shows the sample of a good response from one of 
the candidates. 
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Extract 5.1 
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Extract 5.1 shows how the candidate performed most parts of the question. 
However, the candidate failed to do part (b) of the question. 

 
Candidates who performed poorly failed to give correct responses 
according to the requirements of the question. They failed to distinguish 
between electric potential and electric potential difference. They also failed 
all parts which involved calculation as they lacked knowledge on important 
formulae for this question. Extract 5.2 shows the sample of a poor response 
given by one of the candidates. 
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Extract 5.2 
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In extract 5.2 the candidate failed to differentiate electric potential from 
electric potential difference. He/she failed to perform all parts involving 
calculations indicating that the candidate lacked content knowledge and 
poor mathematical skills. 

 

2.2.6 Question 6: Electrostatics 

This question required the candidates to; (a) (i) explain the meaning of 
dielectric constant and (ii) state the condition for the capacitors to be 
connected in parallel. Part (b) stated; “The parallel plate capacitor 
consisting of the metal plates each of area 20cm2 placed at 1cm apart are 
connected to the terminals of an electrostatic voltmeter. The system is 
charged to give a reading of 120V on the voltmeter scale. When the space 
between the plates is filled with a glass of dielectric constant of 5, the 
voltmeter reading falls to 50V”. The candidates then required to calculate 
the capacitance of the voltmeter assuming that voltage recorded by a 
voltmeter is directly proportional to the scale reading. Part (c) demanded 
the candidates to; (i) find the time constant, (ii) calculate the charge on the 
capacitor at the start of the discharge and (iii) calculate the value of the 
charge on the capacitor, the potential difference across the capacitor and the 
current in the circuit 2 seconds after the discharge process starts, given that, 
a 4.0µF capacitor is charged by 12V supply then discharged through 
1.5MΩ resistor. 
 
The question was attempted by 28.0 percent of the candidates out of which 
12.1 percent scored a 0 mark, 40.3 percent scored from 0.5 to 5.5 marks, 
24.3 percent scored from 6.0 to 10 marks, 17.6 percent scored from 10.5 to 
15 marks and 5.7 percent scored from 15.5 to 20 marks. Only twenty three 
(0.6%) candidates scored 20 out of 20 marks. The question was generally 
averagely done. 
 
Despite the fact that the question was averagely performed, some 
candidates managed to score full marks. The candidates who scored full 
marks managed to explain properly the meaning of dielectric constant, 
stated the condition for capacitors to be in parallel, calculated the 
capacitance of the voltmeter, the time constant, the charge on the capacitor 
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at the start of the charge, the potential difference across the capacitor and 
the current in the circuit after 2 seconds of discharge process. These 
candidates showed an enormous understanding in the concept of capacitors. 
Extract 6.1 depicts the work of the candidate who performed the question 
well. 

 
Extract 6.1 
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Extract 6.1 shows the responses of one of the candidates who scored good 
marks. The candidate derived correctly the equations and substituted the 
require values to find capacitance, time constant, charge on capacitor and 
the current. 

 
Contrariwise, the candidates who performed poorly the question lacked 
both content knowledge and mathematical skills in solving questions which 
required the use of calculations. These candidates failed to define the term 
dielectric constant, possibly it is because they had no insight that dielectric 
constant is also called relative permittivity which is the ratio of the 
capacitance of one capacitor placed in one medium and the capacitance of 
the other capacitor when the medium is vacuum. Majority also failed to 
calculate the capacitance of the voltmeter, the value of the charge on the 
capacitor, the potential difference across the capacitor and the current in the 
circuit in 2 seconds after the discharge process starts. Extract 6.2 displays 
the work of the candidate who performed the question poorly. 
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Extract 6.2 
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In extract 6.2, the candidate was unable to get any correct value of the 
calculated quantity because of the erroneous formula used in calculations. 
However, she/he stated correctly the conditions for the capacitors to be 
connected in parallel. 

 
2.2.7 Question 7: Electromagnetism 

In this question, the candidates were required to; (a) (i) distinguish between 
self-inductance and mutual inductance and (ii) calculate the value of 
potential difference that has to be applied between the ends of a horizontal 
straight wire to make it just self-supporting, given that, the wire is 0.05m 
long weighs 2.4gm-1 with a resistance 7.6Ωm-1 and is placed perpendicular 
to a uniform horizontal magnetic field of flux density 0.8T. Part (b) stated 
that; “Two very long wires made of copper and of equal lengths are placed 
parallel to each other in such a way that they are 10cm apart and the total 
power dissipated in the wires is 75W”, then the candidates were required to 
find the force between the wires if the resistivity of the copper wire is 
1.69×10-8Ωm and of diameter 2mm. Part (c) required the candidates to 
explain the statement that, a sinusoidal current of peak value 5A passed 

through an a.c ammeter reads A
2
5 . In part (d), they were required to; (i) 

show that the average power transferred to an a.c circuit is given by 
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Z
RIEP rmsrms= , where R is the resistance in the circuit defined to be the 

real part of complex impedance and Z is its impedance and (ii) calculate the 
total impedance of the circuit and its power factor, given that a coil which 
has an inductance of 0.2H and negligible resistance is in series in a resistor 
whose resistance is 60Ω and the pair is connected across a 50Vrms supply 

alternating at 
π
100Hz. 

 
The question was attempted by 24.7 percent of the candidates out of them, 
14.3 percent scored a 0 mark, 51.7 percent scored from 0.5 to 5.5 marks, 26 
percent scored from 6.0 to 10 marks, 7.6 percent scored from 10.5 to 15 
marks and 0.4 percent scored from 15.5 to 18 marks. There was no 
candidate who scored all 20 marks in this question though these statistics 
indicate that the question was averagely done. 
 
About two thirds (66%) of the candidates who attempted the question 
provided wrong responses to most parts of the question. The analysis noted 
that, these candidates had insufficient knowledge on electromagnetism, 
specifically on the concept of the ampere and current balances in 
computing the forces between the currents, in current carrying conductors. 
Extract 7.1 shows responses from the script of one of the candidates who 
performed poorly. 

 
Extract 7.1 
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In extract 7.1 the candidate attempted the parts which involved calculations 
but failed to provide the correct answers as he/she used incorrect formulae. 

 
Nonetheless, some candidates who attempted the question and performed 
well had good knowledge on electromagnetism as they managed to 
distinguish between inductance and mutual inductance, calculated the value 
of potential difference and the force between two copper wires. Similarly, 
they were able to explain the state given that, a sinusoidal current of value 

5A passed through an a.c ammeter reads 
2
5 A and finally, they calculated 

the force between two wires. Extract 7.2 illustrates the work of the 
candidate who performed well in this question. 

 
Extract 7.2 
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Extract 7.2 gives a picture of how the candidate attempted to provide the 
correct answers to most of the parts of the question and therefore scored 
good marks. 

 
2.2.8 Question 8: Atomic Physics 

 
This question demanded the candidates to; (a) (i) show that the de Broglie 
hypothesis of matter wave are in agreement with Bohr's theory, (ii), find the 
quantum number of the orbit of a 10kg satellite which circles the Earth 
once every 2 hours in an orbit of radius of 8000km. In part (b) they were 
given the following information, “A muon is a particle which has the same 
charge as an electron but its mass is 207 times the mass of an electron and 
an unusual atom similar to hydrogen has been created consisting of a muon 
orbiting a single proton. An energy level diagram for this atom is shown in 
Figure 1”. They were then required to; (i) determine the ionization energy 
of the atom in joules, (ii) calculate the maximum possible wavelength of a 
proton which when absorbed will be able to ionize the atom and (iii) 
calculate the de-Broglie wavelength of muon travelling at 11% of the speed 
of light. 
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In part (c) they were required to give reason for the energy levels to be 
labelled with negative energies. Part (d) stated that; “Ultraviolet light of 
wavelength 3600 ×  10-10m is made to fall on a smooth surface of potassium 
which has a work function of 2eV. Then the candidates were required to 
determine; (i) the value of maximum energy of the emitted photoelectrons, 
(ii) the stopping potential and (iii) the velocity of the most energetic 
photoelectrons. 
 
The question was attempted by 9,169 (69.3%) candidates, whereby 10.4 
percent scored a 0 mark, 37.9 percent scored from 0.5 to 5.5 marks, 30.6 
percent scored from 6.0 to 10 marks, 17.5 scored from 10.5 to 15 marks 
and 3.6 percent scored from 15.5 to 20 marks signifying that the 
performance was good as 51.7 percent managed to score from 6.0 to 20 
marks.  
 
The candidates who performed well in this question, showed mastery of the 
topic by giving correct responses adhered to the needs of the question. This 
recites that, the candidates had adequate knowledge on the concept of 
Atomic Physics especially on the Bohr’s model of the hydrogen atom and 
photoelectric emission. Extract 8.1 shows a sample of a good response from 
the script of one of the candidates who performed well. 
 
Extract 8.1 

 
 

Ground state 
Figure 1 

 -312eV 
eV 
	  -703eV 

	  0 eV 
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Extract 8.1 shows how the candidate applied correct formulae in his/her 
calculations and hence ended up with the required answers. 

 
The candidates who performed poorly the question lacked the necessary 
knowledge on the concepts of energy levels and photoelectric emission. 
They used wrong formula; for instance, to calculate the value for the 
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maximum energy of emitted photoelectrons, stopping potential and velocity 
of the energetic photoelectrons. In general, these candidates had limited 
knowledge on Einstein’s photoelectric equation and Bohr’s model of the 
atom which resulted into poor performance in this question. Extract 8.2 
shows the sample answer from the candidate who performed poorly in this 
question. 
 
Extract 8.2 
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In extract 8.2 the candidate attempted the question by using wrong formula 
and procedures and therefore obtained incorrect answers. 
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2.2.9 Question 9: Atomic Physics 

This question required the candidates to; (a) (i) define activity and half-life, 
(ii) give any four uses of LASER light, (iii) determine the age of the moon 
rock, given the isotope 4019Kwith a half-life of 1.37 ×109 years decays to 
40
18K  and the ratio of potassium to argon atoms is 

7
1  and (iv) find the time 

taken for 60% of a radioactive substance to decay if the half-life of the 
radioactive is 1 hour. In part (b) they were required to; (i) give the meaning 
of nuclear reactor and (ii) explain any three main components in a nuclear 
reactor. Part (c) required them to; (i) sketch the binding energy curve and 
(ii) state any two conclusions that can be drawn from the curve in (c) (i). In 
part (d), they were required to calculate the energy released by the fusion of 
1kg of deuterium, given that the mass of deuterium nucleus is 2.015a.m.u, 
that of one isotope of helium is 3.017a.m.u and that of neutron is 1.009 
a.m.u. They were also required to calculate the number of days that would 
be able to function, if 50% of the calculated energy was used to produce 
1MW of electricity. 
 
The question was attempted by 50.0 percent of the candidates out of them, 
9.0 percent scored a 0 mark, 64.4 percent scored from 0.5 to 5.5 marks, 
21.8 percent scored from 6.0 to 10 marks, 4.5 scored from 10.5 to 15 marks 
and 0.3 percent scored from 15.5 to 19 marks. The analysis shows that 73.4 
percent of the candidates who performed this question failed as they scored 
from 0 to 5.5 marks. 
 
Poor performance in this question was contributed by lack of the content 
knowledge on the topic of atomic Physics particularly, on nuclear Physics 
on which the question relied. Many candidates failed to define and identify 
the components of the nuclear reactor and hence failed to explain them. 
Equally, they had inadequate knowledge of LASER light and therefore 
were unable to give their uses. Extract 9.1 shows the work of the candidate 
who did the question poorly. 
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Extract 9.1 
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In extract 9.1 the candidate failed to provide the correct responses. He/she 
failed to define the given terms and to mention correctly the uses of LASER. 
The candidate also mentioned the components of an atom instead of 
explaining the component of nuclear reactor. Finally, the candidate used 
incorrect formulae in items which involved calculations. 

On the other hand, few candidates managed to perform the question well as 
they managed to do most of the parts of the question correctly. Extract 9.2 
shows a sample of a good response from the script of one of the candidates 
who performed well. 
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Extract 9.2 
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Extract 9.2 is a response from the script of one of the candidates who 
managed to give the correct answers to most of the parts of the question. 
However, the candidate failed small portion of part (d) as he/she find the 
50% of power dissipated per day instead of use 50% of energy released by 
the fusion of 1 kg of deuterium. 
 

3.0 ANALYSIS OF CANDIDATES’ PERFORMANCE PER TOPIC 
 
This section summarizes the topics which had good, average and weak 
performance in the ACSEE 2015 Physics examination. The section also 
compares the candidates’ performance in ACSEE 2014 and ACSEE 2015. 
 
In ACSEE 2015 Physics examination, the candidates were assessed in a 
total of eighteen 18 topics from both 131/1 Physics 1 and 131/2 Physics 2. 
The analysis revealed that the candidates performed well in most topics. 
The topics which were well performed include Measurements, 
Thermometry, Circular Motion, Simple Harmonic Motion, Fluid 
Mechanics, Gravitation, Electrostatics, Projectile Motion, Current 
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Electricity, Transfer of Heat, Vibration and Waves, Rotational of Rigid 
Bodies and Properties of Matter. The reasons for good performance in these 
topics include good understanding of the requirements of the questions, 
adequate knowledge on different concepts and good mathematical skills. 
 
The analysis further indicated that, the topics which candidates performed 
averagely were Electrostatics, Environmental Physics and Atomic Physics 
while poor performance was observed in Telecommunication topic. The 
candidates performed poorly in the stated topic because they had 
inadequate knowledge on the concepts of Telecommunication and thus 
failed to show their competence by giving inappropriate and incorrect 
responses. 
 
The comparison of candidates performance in different topics in two years 
(2014 and 2015) shows that, in the year 2015, thirteen topics namely, 
Measurements, Thermometry, Circular Motion, Simple Harmonic Motion, 
Fluid Mechanics, Gravitation, Electrostatics, Projectile Motion, Current 
Electricity, Transfer of Heat, Vibration and Waves, Rotational of Rigid 
Bodies and Properties of Matter were performed well as compared to 
eleven topics in 2014. It was also noted that, the candidates’ performance in 
three topics of Circular Motion, Projectile Motion and Transfer of Heat has 
improved from weak to good performance in 2015 and Gravitation and 
Current Electricity has improved from the average to good. On the other 
hand, the candidates’ performance on four topics of Electrostatics, 
Environmental Physics, Atomic Physics and Electromagnetism has dropped 
from good to average performance in 2015. The topic of 
Telecommunication has consistently remained with weak performance due 
to the reasons stated in the preceding paragraph. However, the analysis is 
presented in the Appendix. 
 

4.0 CONCLUSION AND RECOMMENDATIONS 
 
4.1 Conclusion 

 
The analysis of the candidates’ performance per topic shows that, the 
average percentage of candidates who scored 30 percent or above on the 
questions in this year has improved by 7.29 percent as compared to 2014. 
 
The analysis has shown that, the major problems to candidates who scored 
low marks were inadequate knowledge on the concepts of different topics 
and thus failure to show their competence by giving inappropriate and 
incorrect responses in some questions. For example, the candidates had 
insufficient knowledge on Environmental Physics, Telecommunication, 
Electrostatics, Electromagnetism and Atomic Physics.  
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In addition to that, some candidates had misconception on the subject 
matter as they failed to identify the requirement of the questions by 
providing irrelevant responses. Another problem which encountered the 
candidates was lack of mathematical skills. This caused some candidates to 
end up with incorrect answers as they applied inappropriate formula.  
 

4.2 Recommendations 
 
In order to improve more 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. 

 
(b) Candidates should make more effort on acquiring mathematical skills to 

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

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

enable the students to have ample time for making revision. 
 

(d) Teachers should ensure that the topics which had weak performance 
should be given attention during teaching and learning process. 
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Appendix 
 
THE PERFORMANCE OF CANDIDATES IN PHYSICS TOPIC-WISE IN 

2014 AND 2015 
 

S/N Topic 

2014 2015 

Number 
of 

questions 

Percentage 
of 
candidates 
who 
scored an 
average of 
30% or 
above 

Remarks 
Number 

of 
questions 

Percentage 
of 
candidates 
who 
scored an 
average of 
30% or 
above 

Remarks 

1 
Measurements 1 95.40 Good 1 88.70 Good 

2 Thermometry    1 86.60 Good	  

3 Circular Motion  1 4.20 Good 1 84.80 Good	  

4 Simple Harmonic 
Motion 1 80.20 Good	   1 79.60 Good	  

5 Fluids Mechanics 1 90.00 Good	   1 74.40 Good	  

6 Gravitation 1 42.90 Average 1 69.40 Good	  

7 Electronics 2 72.50 Good 2 66.70 Good	  

8 Projectile Motion 1 9,90 Weak 1 63.60 Good	  

9 Current Electricity 2 42.7 Average 2 60.10 Good	  

10 Transfer of Heat 1 22.50 Weak 1 58.40 Good	  

11 Vibrations and 
Waves   2 64.60 Good	   2 58.40 Good	  

12 Rotation of Rigid 
Bodies 1 58.90 Good	   1 58.30 Good	  

13 Properties of Matter 2 65.30 Good	   1 53.70 Good	  

14 Electrostatics 1 73.60 Good	   2 44.60 Average 

15 Environmental 
Physics 1 93.50 Good	   1 43.20 Average	  

16 Atomic Physics 1 51.20 Good	   2 39.20 Average	  

17 Electromagnetism 1 59.10 Good	   1 34.00 Average	  

18 Telecommunication 1 20.50 Weak 1 16.40 Weak 
 




