
THE NATIONAL EXAMINATIONS COUNCIL OF TANZANIA

CANDIDATES’ ITEMS RESPONSE ANALYSIS REPORT
FOR THE ADVANCED CERTIFICATE OF SECONDARY 

EDUCATION EXAMINATION (ACSEE) 2016

131 PHYSICS



THE NATIONAL EXAMINATIONS COUNCIL OF TANZANIA 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

CANDIDATES’ ITEMS RESPONSE ANALYSIS 

REPORT FOR THE ADVANCED CERTIFICATE OF 

SECONDARY EDUCATION EXAMINATION  

(ACSEE) 2016 

 

 

 

 

 

 

 

131 PHYSICS 
 

 
 

 



ii 

 

 

 

Published by 

The National Examinations Council of Tanzania, 

P.O. Box 2624, 

Dar es Salaam, Tanzania. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© The National Examinations Council of Tanzania, 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

All rights reserved. 

 

 



iii 

 

TABLE OF CONTENTS 

FOREWORD ........................................................................................................ iv 

1.0 INTRODUCTION ..................................................................................... 1 

2.0 ANALYSIS OF THE CANDIDATES' PERFORMANCE PER 

QUESTION IN PHYSICS 1 ...................................................................... 2 

2.1 Question 1: Measurements ........................................................................ 2 

2.2 Question 2: Projectile Motion and Newton‟s Laws of Motion................ 11 

2.3 Question 3: Newton‟s Laws of Motion and Circular Motion .................. 18 

2.4 Question 4: Simple Harmonic Motion ..................................................... 23 

2.5 Question 5: Rotation of Rigid Bodies ...................................................... 27 

2.6 Question 6: Gravitation ............................................................................ 31 

2.7 Question 7: Thermometry and Thermal Conduction ............................... 37 

2.8 Question 8: Thermal Radiation and Thermal Convection ....................... 45 

2.9 Question 9: Current Electricity ................................................................ 50 

2.10 Question 10: Current Electricity .............................................................. 54 

2.11 Question 11: Electronics .......................................................................... 58 

2.12 Question 12: Electronics .......................................................................... 62 

2.13 Question 13: Telecommunication ............................................................ 65 

2.14 Question 14: Environmental Physics ....................................................... 70 

3.0 ANALYSIS OF THE CANDIDATES‟ PERFORMANCE PER 

QUESTION IN PHYSICS 2 .................................................................... 75 

3.1 Question 1: Fluid Dynamics .................................................................... 75 

3.2 Question 2: Vibrations and Waves ........................................................... 89 

3.3 Question 3: Vibrations and Waves ........................................................... 99 

3.4 Question 4: Properties of matter ............................................................ 108 

3.5 Question 5: Electrostatics....................................................................... 117 

3.6 Question 6: Electrostatics....................................................................... 127 

3.7 Question 7: Electromagnetism ............................................................... 135 

3.8 Question 8: Atomic Physics ................................................................... 144 

3.9 Question 9: Atomic Physics ................................................................... 154 

4.0 ANALYSIS OF CANDIDATES‟ PERFORMANCE PER TOPIC ...... 163 

5.0 CONCLUSION AND RECOMMENDATIONS .................................. 164 

5.1 Conclusion ............................................................................................. 164 

5.2 Recommendations .................................................................................. 165 

Appendix ............................................................................................................ 166 

 

 



iv 

 

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 

are 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 candidates‟ items response analysis report on Physics subject ACSEE 2016 

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 report highlights some of the factors which made the candidates fail to score 

high marks in the questions. The factors include 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 measures 

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 in improving future examiners‟ reports. 

Finally, the Council would like to thank the Examiners and different stakeholders 

who participated in the preparation of this report. 

 

 
Dr. Charles E.Msonde 

EXECUTIVE SECRETARY 
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1.0 INTRODUCTION 

This report is based on the analysis of candidates‟ responses to the 2016 

ACSEE questions in Physics paper 1 & 2. The papers projected to measure 

and evaluate the skills acquired by the candidates which are stipulated in 

the 2010 syllabus, and it adhered to the 2011 Examination format. 

Physics paper 1 comprised fourteen (14) questions which were categorized 

into three sections A, B and C. Section A was composed of six (6) 

questions and section B and C had four (4) questions each. The candidates 

were required to answer ten (10) questions by choosing four (4) questions 

from section A, three (3) questions from section B and three (3) questions 

from section C. 

Physics paper 2 had three sections, namely A, B and C. Each section was 

comprised of three (3) questions to make a total of nine (9) questions. 

Candidates were instructed to answer five (5) questions by choosing at least 

one (1) question from each section. 

A total of 17,466 candidates sat for Physics examination of which 80.34 

percent passed the examination and 19.66 percent failed. In 2015, the 

number of candidates who sat for Physics examination was 13,106 of 

which 85.7 percent passed the examination. This implies that the 

candidates‟ performance in this year has dropped by 5.36 percent. 

The following section analyses the candidates‟ responses in relation to the 

demands of the questions in the course of analysis brief notes on what the 

candidates were required to do and the reasons for their performance are 

provided. The samples of candidates‟ responses are also inserted as extracts 

to illustrate the cases presented. Also graphs and charts are used to 

summarize the candidates‟ performance in particular question. The analysis 

categorizes the performance as good, average and poor, if the percentage of 

the candidates who scored from 35 percent or more of the marks allocated 

in the question lies in the interval of 60–100, 35–59 and 0–34 respectively. 

Green, yellow and red colours are used to denote good, average and weak 

performance respectively. The report also contains an appendix which 

indicates the general performance in each topic. Finally, it provides some 

recommendations that may help to improve the candidates‟ performance in 

the future examinations. 
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2.0 ANALYSIS OF THE CANDIDATES' PERFORMANCE PER 

QUESTION IN PHYSICS 1 
 

2.1 Question 1: Measurements 

This question was divided into three parts: (a), (b) and (c). In part (a) the 

candidates were required to (i) define the term dimension of a physical 

quantity, and (ii) find the dimensions of diffusion constant D, given that the 

number of particles n crossing a unit area perpendicular to the x–axis in a 

unit time is given by 
)(

)(

12

12

xx

nn
Dn




  where n1 and n2 are the number of 

particles per unit volume for the values of x1 and x2 respectively. In part (b) 

the candidates were required to (i) mention two basic rules of dimensional 

analysis, and (ii) use dimensions to show how the frequency, f of a 

vibrating string is related to the applied force, F, the length, l of the string 

and the mass per unit length, µ. Part (c) required the candidates to (i) give 

the meaning of least count of a measurement and (ii) calculate the 

maximum percentage error in the measurement of g when the period of 

oscillation of a simple pendulum is given by 
g

l
T 2  where by 100 

vibrations were taken to measure 200 seconds and that the least count for 

the time and length of a pendulum of 1m are 0.1sec and 1mm respectively. 

A total of 14,081(80.6%) candidates attempted this question, of which 46.4 

percent scored from 0 to 3.0 marks. Out of these 4.8 percent scored 0. The 

data show that 40.7 percent scored 3.5 to 5.5 marks and 12.9 percent scored 

from 6.0 to 10.0 out of 10 marks allocated to this question. These data are 

presented in Figure 1. 
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Figure 1: Illustration of candidates‟ performance in question 1. 

Figure 1 shows that the candidates who scored 3.5 marks or above were 

53.6 %, this is an indication that the general performance in the question 

was average. 

Those candidates who performed well in this question had adequate 

knowledge on the concept of measurements. They provided the correct 

definition of the term dimension of a physical quantity, used correctly 

dimensional analysis to find the dimension of the diffusion constant D, 

mentioned correctly the basic rules of dimensional analysis and used the 

rules to show the relationship between f and quantities F, l and µ. They 

were also able to define correctly the term least count of a measurement 

and they calculated correctly the percentage error in the measurement of g. 

Extract 1.1 shows the responses from the candidate who answered the 

question correctly. 
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Extract 1.1 
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Extract 1.1 shows how the candidate attempted the question and provided 

correct responses to all the parts of the question. He/she defined the terms 

correctly, found the dimension of diffusion constant D and followed 

correctly the procedures in calculating the percentage error in 

measurement of g. 

On the other hand, some of the candidates who performed poorly in this 

question could not define the term dimension of a physical quantity and 

some of them stated the dimensions of velocity LT
-1

 instead of length L. Yet 

others stated the dimensions of mass per unit length as ML instead of ML
–1

. 

They were also unable to use dimensional analysis to find the dimensions 

of diffusion constant D. A few candidates were able to mention the basic 

rules of dimensional analysis but failed to use them in showing the 

relationship between f and quantities F, l and µ. They also failed to 

calculate the maximum percentage error in the measurement of g, implying 

showing that they had inadequate knowledge on the concepts of dimension 

of physical quantities and had poor numerical skills in parts involving 

mathematics. Extract 1.2 is from a candidate who performed this question 

poorly. 
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Extract 1.2 
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Extract 1.2 shows the work of a candidate who failed to define the term 

dimension of the physical quantity and to find the dimensions of diffusion 

constant D. The candidate stated the dimensions of length as ML
-1

T 

instead of L and the dimensions of mass per unit length as MLT instead of 

ML
–1

. Although the candidate successfully managed to make g the subject, 

he/she failed to calculate the maximum percentage error in the 

measurement of g. 

2.2 Question 2: Projectile Motion and Newton’s Laws of Motion 

This question was divided into three parts: (a), (b) and (c). In part (a) the 

candidates were required to (i) mention two characteristics of projectile 

motion, and (ii) calculate the angle of projection and initial velocity given 

the range of the projectile is 120m, its time of flight is 4sec and acceleration 

due to gravity is 10m/s
2
. In part (b) (i) the candidates were required to state 

the principles on which the rocket propulsion is based and in (b) (ii) they 

were given that “A jet engine on a test bed takes in 40kg of air per second 

at a velocity of 100m/s and burns 0.80kg of fuel per second and after 

compression and heating the exhaust gases are ejected at 600m/s relative to 

the air craft”. Then they were required to calculate the thrust of engine. Part 

(c) required the candidates to calculate the reading on the spring balance 

with an object of 2kg when the lift is (i) going up with the rate of 0.2m/s
2
, 
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(ii) going downwards with an acceleration of 0.1m/s
2
, and (iii) ascending 

with uniform velocity of 0.15m/s. 

 

The question was attempted by 80.0 percent of the candidates, out of which 

63.4 percent scored below 3.5 marks out of 10 marks. A total of 10.7 

percent scored 0. The candidates who scored from 3.5 to 5.5 marks were 

25.1 percent and those who scored from 6.0 to 10 marks were 11.5 percent. 

These data are pictorially presented in Figure 2. 

 

 
Figure 2: A summary of candidates‟ performance in percentage. 

 

The data presented in Figure 2 indicate that a total of 36.6 percent of the 

candidates scored 3.5 marks or above, which is an average performance. 

 

The candidates who performed well in this question were able to mention 

correctly the characteristics of projectile motion. They used appropriate 

formula and correctly manipulated the data to determine the angle of 

projection and the initial velocity of projection. Moreover, they were able 

to state the principles on which the rocket propulsion is based and used 

proper formula to calculate the thrust of the engine. Finally, they were also 

able to properly calculate the reading on the spring when the lift is going 

upwards, downwards and when ascending with uniform velocity. Extract 

2.1 shows the responses from the script of one of the candidates who 

answered the question correctly. 
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Extract 2.1 
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Extract 2.1 shows a sample of responses from a candidate who answered 

correctly a large part of the question but only failed to state the principles 

on which the rocket propulsion is based. 

On the contrary, some of the candidates who performed poorly failed to 

mention the characteristics of projectile motion. For example, one of the 

candidates mentioned “neglection of air resistance and acceleration is 

directed towards fixed point” as the characteristics of projectile motion. 

The candidate should have mentioned constant horizontal motion and 
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vertical motion assumes a constant acceleration due to gravity. The 

majority gave the characteristics of the projectile motion as the motion is 

horizontal as well as vertical.  Likewise, they failed to calculate the angle 

of projection and initial velocity of projection as they used the incorrect 

formula. They also failed to state the principles on which the rocket 

propulsion is based and consequently they failed to calculate the thrust of 

the engine. The candidates who scored average marks were able to mention 

the characteristics of projectile motion and they determined correctly both 

the angle of projection and its initial velocity of projection. They also 

performed well part (c) of the question but failed to do part (b) which 

involved the concepts of rocket propulsion. Extract 2.2 shows a sample of 

responses from a candidate who performed poorly. 

Extract 2.2 
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In Extract 2.2 the candidate provided incorrect responses to all parts of the 

question. He/she failed to mention the characteristics of projectile motion. 

The candidate failed to relate the formula for time of flight and range in 

projectile motion to obtain the angle of projection and its initial velocity 

of projection. He/she applied the ratio of the change in momentum to the 

change in velocity to calculate the thrust instead of using the rate of 

change of momentum (Newton‟s 2
nd

 Law of Motion) to get it. 

 

2.3 Question 3: Newton’s Laws of Motion and Circular Motion 

This question had three parts, namely (a), (b) and (c). In part (a) the 

candidates were required to (i) define the term inertia and (ii) explain why 

Newton‟s first law of motion is called the law of inertia. In part (b), the 

candidates were required to calculate (i) the minimum speed of water from 

the hose, (ii) mass of water leaving the hose each second and (iii) the force 

on the hose due to the water jet when a jet of water from a fire hose is 
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capable of reaching a height of 20m given that the cross sectional area of 

the hose outlet is 4.0×10
-4

 m
2
. In part (c) the candidates were required to (i) 

calculate the tension in the string and (ii) state one assumption taken to 

reach the answer in (c) (i) given that “A boy ties a string around a stone of 

mass 0.15kg and then whirls it in horizontal circle at constant speed. If the 

period of rotation of the stone is 0.4sec and the length between the stone 

and boy‟s hand is 0.50m”. 

A total of 12,924 (74.0%) candidates attempted the question, out of which 

56.3 percent scored below 3.5 marks out of 10 marks, and 9.6 percent 

scored 0. The candidates who scored from 3.5 to 5.5 marks were 24.7 

percent and those who scored from 6 to 10 marks were 19.0 percent. The 

candidates‟ performance was average because 43.7 percent scored 3.5 or 

more out of 10 marks. A graphical representation of these data is shown in 

Figure 3. 

 

 
Figure 3: The performance of the candidates in question 2. 

 

Figure 3 shows that 19.0 percent of the candidates scored 6.0-10 marks. 

The candidates who performed well in this question were able to give the 

definition of the term inertia, explain why Newton‟s first law of motion is 

called the law of inertia and calculate correctly the minimum speed of 

water from the hose, the mass of water leaving the hose each second and 

the force on the hose due to the water jet. Some of the candidates confused 

the concept of conical pendulum with a planar circular motion of an object 
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and therefore they were unable to calculate the tension in the string. Extract 

3.1 shows a sample of good responses from one of the candidates. 

Extract 3.1 
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Extract 3.1 is the work of the candidate who provided the correct answers 

as required. He/she defined the term inertia, explained correctly why 

Newton‟s first law is called the law of inertia and used correct formula in 

all calculations. 

The candidates who performed poorly had inadequate knowledge on the 

concepts of Newton‟s laws of motion and circular motion as they failed to 

define the term inertia. In explaining why Newton‟s first law of motion is 

called the law of inertia most of the candidates were unable to recognize 

that every body has a tendency to maintain its state of rest or uniform 

motion hence it is inertia. Some of the candidates used incorrect formula 

and others substituted wrong data in formula or equations and hence failed 

to calculate the minimum speed of water from the hose, the mass of water 

leaving the hose each second, force on the hose due to the water jet and the 

tension in the string. Other candidates were able to write the required 

formula but failed to make substitution hence scored low marks. Extract 3.2 

shows a sample answer from one of the candidates who answered the 

question incorrectly. 
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Extract 3.2  

 

 

In extract 3.2 the candidate provided wrong answers to all parts of the 

question. The candidate wrongly calculated the speed using the formula 

for finding volume (Ah). He/she also calculated the mass flux as pressure, 

and force as a product of mass and area. Furthermore, the candidate 

confused tension with period of simple pendulum then expressed it in a 

metre which is the SI unit of displacement and not tension. 
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2.4 Question 4: Simple Harmonic Motion 

This question required the candidates to (a) explain the terms (i) damped 

oscillations and (ii) undamped oscillations. In part (b) the candidates were 

required to (i) sketch the waveform diagrams that represent the terms in (a) 

(i), and (ii) show that the total energy of a body executing S.H.M is 

independent of time. In part (c) the candidates were required to calculate (i) 

maximum speed of the mass and (ii) the kinetic energy of the system when 

the displacement is 2.0cm given that “A mass of 0.5 kg connected to a light 

spring of force constant 20Nm
-1

 oscillates on a horizontal frictionless 

surface if the amplitude of the motion is 3.0cm”. 

More than two thirds (68.2%) of the candidates attempted this question, of 

which 38.2 percent scored below 3.5 marks including 16.3 percent scored 0 

marks out of 10 marks. The candidates who scored from 3.5 to 5.5 marks 

were 25.4 percent and those who scored from 6.0 to 10 marks were 36.4 

percent. The candidates‟ performance was good because 61.8% of them 

scored above 3.5 marks. These data are shown in figure 4. 

 

 
Figure 4: Illustration of candidates‟ good performance in question 4. 

Good performance in this question was contributed by the candidates‟ good 

understanding of the concepts of simple Harmonic Motion. Therefore they 

were able to explain the meaning of the terms damped oscillations and 

undamped oscillations, to sketch the waveform diagrams to represent the 

terms damped and undamped oscillations, and to calculate the maximum 

speed of the mass and the kinetic energy of the system. 

 

Few candidates failed to score full marks because they confused the terms 

overdamped with critical damped. Due to this confusion they failed to 

sketch correctly the required waveform diagrams. Extract 4.1 shows 

responses of a candidate who scored high marks. 
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Extract 4.1 
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Extract 4.1 shows the responses of a candidate who provided the correct 

answers to almost all parts of the question. However the candidate 

confused the waveforms for damped and undamped oscillations and 

therefore sketched an incorrect waveform diagram. 

 

On the other hand, the candidates who performed poorly in the question 

lacked knowledge on Simple Harmonic Motion. The analysis shows that 

the candidates failed to provide correct answers to most parts of the 

question. They were unable to explain the terms damped oscillations and 

undamped oscillations. For instance, some of the candidates defined 

damped oscillations as “torsional oscillations”, and damped oscillations as 

“the type of oscillations where vibrations overlap each other”. Similarly, 

most of the candidates could not sketch the correct waveform diagrams that 

represent damped and undamped oscillations. These insufficient responses 

indicate lack of knowledge.  

Only few candidates were able to write the formula for total energy of the 

system but failed to obtain the required total energy in the system because 

they did not recognize that the total energy of the oscillating system is 

found by taking the sum of the kinetic energy and the potential energy. 

These candidates also failed to link the concepts between trigonometric 

functions and the derivatives of quantities like velocity which could help to 

show that the total energy of a body executing S.H.M is independent of 

time. Extract 4.2 shows the sample of incorrect response from one of the 

candidates. 

Extract 4.2 
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Extract 4.2 shows that the candidate failed to define the required terms. 

He/she was unable to show that the total energy for a body executing 

SHM is independent of time. Instead, he/she answered that the total 

energy is the sum of kinetic energy and pressure due to height. He/she 

also used incorrect formula to calculate the values of maximum speed and 

kinetic energy. 

2.5 Question 5: Rotation of Rigid Bodies 

The question had three parts: (a), (b) and (c). In part (a) the candidates were 

required to (a) (i) define moment of inertia, and (ii) mention two factors on 

which the moment of inertia of a body depends. In part (b) the candidates 

were required to find the moment of inertia on the plane of a thin sheet of 

aluminium of mass 0.032kg with the length 0.25m and width of 0.1m, 

about an axis parallel to the (i) length and passing through its centre of 

mass m, (ii) width and passing through the centre of mass m in its own 

plane. In part (c) they were required to (i) define the term angular 

momentum, and (ii) show how the final angular velocity of the rotating 
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wheel relates with the mass m of a thin circular ring of radius r rotating 

about its axis with constant angular velocity ω1 if the two objects each of 

mass m are attached gently to the ring. 

A total of 7673 (43.9%) candidates attempted this question, out of them 

25.3 percent scored 0, 57.9 percent scored from 0.5 to 3.0 marks, 13.0 

percent scored from 3.5.0 to 5.5 marks, and 3.8 percent scored from 6.0 to 

10 marks. 

 

 
Figure 5: Percentage of candidates‟ performance per score in question 5. 

Figure 5 shows that the performance was poor as 83.2% scored below 3.5 marks. 

The candidates who did not perform well had inadequate knowledge on the 

subject matter. Most of them were not able to calculate the moment of 

inertia on the plane of a thin sheet of aluminium. They used incorrect 

formula and did poor substitution and manipulation of data. The analysis 

also noted that most of the candidates were unable to calculate the angular 

velocity of the rotating wheel. It was revealed that some of them calculated 

the angular velocity as a quotient of mass and the radius instead of rate of 

angular displacement. They were supposed to use the law of conservation 

of angular momentum to find the angular velocity of the rotating wheel. 

Extract 5.1 shows a sample of an incorrect answer from one of the 

candidates.  
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Extract 5.1 

 

 

In extract 5.1 the candidate failed to give correct responses to all parts of 

the question. He/she described the surface of a body as a factor that affects 

moment of inertia of the body rather than the position of an axis of 

rotation and the mass distribution about such an axis. He/she also defined 

velocity instead of angular velocity. 

The candidates who performed well were able to define moment of inertia, 

and mentioned correctly the factors on which the moment of inertia of a 

body depends. They also used the required procedures and formula to 
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calculate the moment of inertia on the plane of a thin sheet of aluminium. 

Most of the candidates were able to define the term angular momentum and 

they used correctly the law of conservation of angular momentum to 

calculate the angular velocity of the rotating wheel. Extract 5.2 displays the 

work of a candidate who performed the question well. 

Extract 5.2  
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Extract 5.2 presents a response from a candidate who managed to provide 

correct answers to all parts of the question. 

2.6 Question 6: Gravitation 

This question was divided into three parts: (a), (b) and (c). Part (a) required 

the candidates to (i) mention one application of parking orbit, and (ii) 

explain how parking orbit of a satellite is achieved. Part (b) required the 

candidates to calculate (i) the velocity of the satellite and (ii) the period of 

the satellite if the earth satellite revolves in a circular orbit at a height of 

300km above the earth‟s surface. In part (c) the candidates were required to 

(i) explain why the space rockets are usually launched from west to east, 

and (ii) calculate the additional velocity that has to be imparted to the 

spaceship in order to overcome the gravitational pull given that, the 

spaceship is launched into a circular orbit close to the earth‟s surface. 

The question was attempted by a total of 9,289 (53.2%) candidates of 

which 26.3 percent scored 0, 39.3 percent scored from 0.5 to 3.0 marks, 

28.0 percent scored 3.5 to 5.5 marks and 6.4 percent scored 6.0 to 10 
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marks. Generally candidates‟ performance in this question was average 

because 37.4 percent of them scored from 3.5 to 10 marks. Figure 6 

provides the graphical presentation of these data. 

 

 
Figure 6: Percentage of candidates‟ performance per score in question 6. 

 

The candidates who performed well in this question had good 

understanding of the concept of gravitation and therefore were able to give 

the application of a parking orbit, to explain how parking orbit of a satellite 

is achieved and to calculate the velocity of the satellite and its period. 

Moreover, most of these candidates were able to explain why the space 

rockets are usually launched from west to east and to calculate the 

additional velocity that has to be imparted to the spaceship in order to 

overcome the gravitational pull. Extract 6.1 presents a sample of good 

response from one of the candidates 
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Extract 6.1 
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In extract 6.1 the candidate provided the correct responses required by the 

question. He/she mentioned an application of parking orbit and explained 

correctly all parts which required explanations. He/she also used correct 

formula in calculating velocity, period and additional velocity. 

 

On the other hand, the candidates who performed poorly in this question 

had very little understanding of the sub-topic of gravitation as they failed to 

explain how parking orbit of a satellite is achieved. These candidates used 

wrong procedures and formula in calculating the velocity, period and 

additional velocity that has to be imparted to the spaceship in order to 

overcome the gravitational pull. They also failed to explain why the space 

rockets are usually launched from west to east. Extract 6.2 shows a 

response from a candidate who scored poorly in this question. 
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Extract 6.2  
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Extract 6.2 shows the work of a candidate who performed poorly in this 

question. The candidate was able to write the formula for calculating the 

orbital velocity of a satellite but failed to substitute data correctly. 

2.7 Question 7: Thermometry and Thermal Conduction 

This question required the candidates to (a) explain why (i) a body with 

large reflectivity is a poor emitter, and (ii) the earth without its atmosphere 

would be too cold to live. In part (b) the candidates were required to (i) 

identify two factors on which the coefficient of thermal conductivity of the 

material depends, and (ii) estimate the temperature of the part of the flame 
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in contact with the brass boiler given that the brass boiler has the base area 

of 50x10
–1

m
2
 and thickness of 1.0cm that boils water at the rate of 

6.0kg/min when placed on a gas stove. In part (c) the candidates were 

required to (i) briefly describe the working principle of a thermocouple, and 

(ii) calculate neutral temperature of thermocouple thermometer of e.m.f 

2

2

1
 baE   where θ is the temperature of hot junction, a = 10mV

0
C

–2
, 

10

20

1  CmVb  and the cold junction is at 0
o
C. 

A total of 12,131 (69.5%) candidates attempted this question, of which 6.9 

percent scored 0, 51.1 percent scored 0.5 to 3.0 marks, 32.5 percent scored 

3.5 to 5.5 marks, and 9.5 percent scored 6.0 to 10 marks. These scores 

imply that the candidates‟ performance was average because 42.0% of them 

scored 3.5 or more out of 10 marks. The pie chart in Figure 7 depicts the 

data analysed. 

 

 
Figure 7: Percentage of candidates‟ performance per score in question 7. 

 

The analysis indicates that the question was averagely performed by most 

of the candidates. The candidates who scored good marks (6-10) had 

adequate knowledge on thermometry and thermal conduction. These 

candidates were able to briefly explain why a body with large reflectivity is 

a poor emitter and why the earth without its atmosphere would be too cold 

to live. Most of them were able to identify factors on which the coefficient 

of thermal conductivity of the material depends. They were also able to use 

correct formula to calculate the temperature of the flame in contact with the 

boiler and to describe the working principle of a thermocouple. Extract 7.1 

shows the work of one of the candidates who gave correct responses 

required by the question. 
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Extract 7.1 
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In extract 7.1 the candidate was able to explain correctly the parts which 

required explanations and identified factors on which the coefficient of 

thermal conductivity of a material depends. He/she also used correct 

procedures in calculating the value of neutral point. 

 

The candidates who performed poorly had inadequate knowledge of the 

concept of thermometry and thermal conduction. These candidates failed to 

discover that bodies which are poor absorbers of heat are good reflectors. 

Consequently they failed to explain why a body with large reflectivity is a 

poor emitter and that the earth without its atmosphere would be too cold to 

live. Moreover, they could not identify factors on which the coefficient of 
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thermal conductivity of the material depends. It was noted that some of 

them stated “thermometric property and fixed point” as factors that affect 

the thermal conductivity.  

Most of them used incorrect procedures and wrong formula to calculate the 

temperature of the part of the flame in contact with the boiler and the 

neutral point. Extract 7.2 shows responses of a candidate who performed 

poorly in this question. 

Extract 7.2 
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Extract 7.2 shows that the candidate failed to provide correct answers to 

all parts of the question. The candidate mentioned the length of a 

conductor and rate of heat change as factors that affect thermal 

conductivity instead of cross-sectional area of the material and the 

temperature gradient across the conductor. He/she also used an incorrect 

formula to calculate the values of temperature of the flame and neutral 

temperature. 
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2.8 Question 8: Thermal Radiation and Thermal Convection 

In part (a) of this question the candidates were required to (i) define the 

term thermal radiation, and (ii) briefly explain why forced convection is 

necessary for excess temperature less than 20K. Part (b) required the 

candidates to (i) give reason why the energy of thermal radiation is less 

than that of visible light, and (ii) calculate emissivity of the body with a 

surface area of 5.0cm
2
 and a temperature of 727

o
C that radiates 300J of 

energy in one minute. In part (c) the candidates were required to (i) state 

Newton‟s law of cooling and (ii) calculate the time it takes a body to cool 

from 50
0
C to 20

0
C at the surrounding temperature of 10

0
C if it cools from 

70
0
C to 40

0
C in 5 minutes. 

The question was attempted by 92.4 percent of the candidates, out of which 

55.3 percent scored 0 to 3.0 marks, including 16.9 percent who scored 0. 

The candidates who scored 3.5 to 5.5 marks were 37.3 percent while those 

who scored 6.0 to 10 marks were 7.4 percent. Generally, the performance 

of the question was average as 44.7% of the candidates scored 3.5 to 10 

marks. The graphical presentation of the data analysed is shown in Figure 

8. 

 
Figure 8: Percentage of candidates‟ performance per score in question 8. 

 

The candidates who performed well in this question had enough knowledge 

to define the term thermal radiation, and briefly explain why forced 

convection is necessary for excess temperature less than 20K. They also 

used correct formula to calculate emissivity of the body. They were also 

able to state Newton‟s law of cooling and to use it to calculate the time 
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taken by the body to cool from 50
0
C to 20

0
C. Extract 8.1 is a response from 

a candidate who performed well in this question. 

 

Extract 8.1 
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In extract 8.1 the candidate provided the correct meaning of thermal 

radiation and correctly explained all parts which required explanations. 

He/she followed the right procedures to derive appropriate formula and 

used it to calculate the time taken by a body to cool. 

 

However, majority of the candidates scored low marks because of 

inadequate knowledge and poor mathematical skills in solving heat 
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questions specifically on the applications of Newton‟s law of cooling and 

thermal radiation. These candidates failed to provide correct answers to 

most parts of the question. Most of them failed to define the term thermal 

radiation. Some of them defined thermal radiation “as the form of heat 

transformation of energy”. They failed to recall that thermal radiation is 

“the amount of radiant energy emitted by the body solely on account of its 

temperature”. They also failed to explain why forced convection is 

necessary for excess temperature less than 20K. Some of the candidates 

were able to recall and write the formula for calculating the emissivity of 

the body but failed to calculate its value because of wrong substitution of 

data values. Extract 8.1 is the response of a candidate who performed 

poorly in this question. 

Extract 8.2 
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In extract 8.2 the candidate defined incorrectly thermal radiation as the 

method of heat transfer in empty space called ozone and thermal 

convection as method of heat transfer which does not require medium of 

heat transfer. He/she also failed to state Newton‟s law of cooling and 

hence failed to apply it to calculate the time taken by the body to cool 

from 50
0
C to 20

0
C. 
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2.9 Question 9: Current Electricity 

Part (a) of the question required the candidates to (i) define the term 

junction as applied in electrical network, and (ii) state the physical 

significance of Kirchhoff‟s first law. Part (b) required them to (i) explain 

why Kirchhoff‟s second law is sometimes referred to as the voltage law, 

and (ii) list five points to be considered when applying Kirchhoff‟s second 

law in formulating analytical problems or equations. In part (c) the 

candidates were required to study the circuit diagram provided and then to 

(i) mention the number of loops in the circuit and (ii) find the current 

flowing through the 2Ω, 4 Ω and 8 Ω resistors. 

 

 

 

 

 

About ninety percent (89.7%) of the candidates attempted this question, 

and their scores were as follows: 42.5 percent obtained below 3.5 marks, 

including 12.5 percent who scored 0; 31.3 percent of the candidates scored 

3.5 to 5.5 marks; and 26.2 percent scored 6.0 to 10 marks. This analysis 

shows that 57.5 percent of the candidates scored from 3.5 to 10 marks, 

which implies that the question was averagely performed. Figure 9 is a 

graphical presentation of this analysis. 

 

 
Figure 9: Percentage of candidates‟ performance per score in question 9.  

4Ω 

8Ω 

2Ω 9V 

12V 

Figure 1 
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The candidates who scored high (6-10 marks) in this question demonstrated 

a good mastery of current electricity as they were able to define the term 

junction as applied in electrical network, state the physical significance of 

Kirchhoff‟s first law, and explain why Kirchhoff‟s second law is sometimes 

referred to as the voltage law. Most of them were able to study the circuit 

diagram provided and they correctly calculated the required values of 

currents through the resistors. Extract 9.1 shows a sample of a good answer. 

Extract 9.1 
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In extract 9.1, the candidate gave correct responses to all parts of the 

question.  

 

The candidates who scored low marks in this question lacked knowledge on 

current electricity as they failed to provide correct answers to almost all 

parts of the question. They failed to define the term junction as applied in 

electrical networks. Some of them defined the term junction as “a point 

where all currents originate”. Others defined junction as “the gap which 

inhibits the flow of both electric current and charge”. The correct response 

should have been “junction is a point in an electric circuit that joins three or 

more branches”. They also failed to state the physical significance of 

Kirchhoff‟s first law and to explain why Kirchhoff‟s second law is 

sometimes referred to as the voltage law. Some candidates explained the 

significance of Kirchhoff‟s first law as “it implies the conservation of 

mass” instead of “conservation of charge as no charges accumulate at any 

given point in the electric circuit”. Furthermore, they failed to use 

Kirchhoff's laws of electric network to calculate the value of the currents 

through resistors in the circuit. Extract 9.2 shows the sample of the 

candidate who performed poorly. 
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Extract 9.2 
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In extract 9.2 the candidate failed to define junction and to state the 

significance of Kirchhoff‟s first law. Also he/she wrongly calculated 

current in the loops using Ohm‟s law instead of Kirchhoff‟s laws of 

electrical networks. 

2.10 Question 10: Current Electricity  

This question required the candidates to (a) give the definitions of the terms 

(i) phase of alternating e.m.f and (ii) the root mean square (r.m.s) value of 

alternating e.m.f. Part (b) required the candidates to calculate the (i) current 

flowing in the circuit and (ii) the power dissipated in an a.c circuit that 

consists of a pure resistance of 10 Ω which is connected across an a.c 
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supply of 230V, 50Hz. In part (c) the candidates were required to determine 

the (i) frequency of the e.m.f and (ii) the net reactance of the circuit 

consisting of a 25µF capacitor, a 0.10H inductor and a 25Ω resistor that are 

connected in series with an a.c source whose e.m.f is given by 

tE 314sin310 volt. 

The question was answered by 48.3 percent of the candidates, out of which 

51.0 percent scored below 3.5 marks out of 10 marks, of which 33.4 

percent scored 0. The candidates who scored 3.5 to 5.5 marks were 24.4 

percent while those who scored 6.0 to 10 marks were 24.6 percent. The 

candidates who scored from 3.5 to 10 marks were 49.0% indicating that the 

performance of the question was average. The graphical presentation of 

these data is shown in Figure 10. 

 

 
Figure 10: Percentage of candidates‟ performance per score. 

 

The majority of the candidates who scored good marks (6.0-10) were able 

to give the definitions of the terms phase of alternating e.m.f and the root 

mean square (r.m.s) value of alternating e.m.f. They were also able to use 

the required procedures and formulae to calculate the current flowing in the 

circuit and the power dissipated. Extract 10.1 shows a typical answer. 
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Extract 10.1 

 

In extract 10.1 the candidate provided correct answers to most parts of the 

question but failed to correctly define the phase of alternating e.m.f. 

 

On the other hand, most of the candidates with low scores (0-3.0) failed to 

give the definitions of the term phase of alternating e.m.f. One candidate 

defined it as “the phase that occurs due to variation of time”. Others wrote 

the phase of alternating e.m.f as “the angle that the alternating e.m.f. 

subtends to the horizontal”. The correct response of the term phase of 

alternating e.m.f is “the fraction of the time period that has elapsed since 

the e.m.f last passed its zero value in the positive direction”. They also 

failed to define the root mean square (r.m.s) value of alternating e.m.f and 

to calculate the current flowing in the circuit. Most of them confused the 
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r.m.s values with instantaneous values of voltages and currents. Extract 

10.2 shows a sample of a poor answer. 

 

Extract 10.2 

 

 

In extract 10.2 a candidate was only able to write correctly the expression 

for finding power dissipated in the wire. 
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2.11 Question 11: Electronics 

Part (a) of the question required the candidates to (i) mention the 

importance of doping as applied to semiconductors, and (ii) mention three 

differences between n-type and p-type semiconductors. Part (b) required 

the candidates to explain (i) why transistors are used mostly in common 

emitter arrangement and (ii) the condition necessary for a transistor 

amplifier to work as an oscillator. In part (c) the candidates were required 

to (i) explain the use of an op–amp as a summing amplifier and (ii) 

calculate the output potential V0 given that the input voltage V1 = 4.0V, V2 

= – 2 .5V and V3 = 1.5V and the resistances are R1 = 39Ω, R2 = 4.7k Ω, R3 

= 10kΩ and R4 = 2.7kΩ. 

 

The majority (92.1%) of the candidates attempted the question, out of 

which 29.0 percent scored below 3.5 marks, including 3.8 percent who 

scored 0. The candidates who scored 3.5 to 5.5 marks were 37.0 percent 

and those who scored 6.0 to 10 marks were 34.0 percent. The statistics 

show that the majority (71%) of the candidates scored 3.5 to 10 marks, 

indicating that the topic was well understood by most of the candidates. 

The data are pictorially presented in Figure 10. 

 

 

Figure 10: A summary of candidates‟ performance in percentage. 

 

The candidates who did well in this question, (34%) were able to mention 

the importance of doping as applied to semiconductors and to differentiate 

between n-type and p-type semiconductors. Most of them were able to 

explain the use of an op–amp as a summing amplifier and to calculate 

correctly the output potential V0 of a circuit. Extract 11.1 shows a sample 

response from one of the candidates who performed well in this question. 

 

 

 



59 

 

Extract 11.1 
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Extract 11.1 shows that the candidate managed to meet the demands of the 

question by giving the correct answers as required. However, he/she failed 

to explain how a transistor can work as an oscillator. 

 

Conversely, the candidates who scored low marks in this question lacked 

both mathematical skills and basic concepts on electronics. They failed to 

mention the importance of doping as applied to semiconductors. For 

instance one of the responses from the candidates was: “the importance of 

adding impurities in the pure intrinsic semiconductor are due to allow the 

semiconductor to function from positive to negative”. The correct response 

should have been “the importance of doping is to increase conductivity of 

semiconductor by increasing the number of charge carriers”. Some 

mentioned the differences between n–type and p–type semiconductors but 

in reverse order and others used the formula for potential division to 

calculate the output potential V0 of a summing amplifier. Extract 11.2 is a 

sample of a candidate‟s poor answer. 
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Extract 11.2 
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In extract 11.2 the candidate provided incorrect responses to all parts of 

the question. For example in differentiating types of extrinsic 

semiconductors, the candidate wrote that the n-type contains trivalent 

element and p-type contains pentavalent element instead of n-type is 

formed by adding pentavalent while p-type is formed by adding trivalent. 

2.12 Question 12: Electronics 

Part (a) of the question required the candidates to name three electronic 

circuits in which multi vibrators can be constructed. Part (b) required the 

candidates to (i) list down three types of multi vibrators and (ii) briefly 

explain the applications of multi vibrators listed in 12 (b) (i). In part (c) 

candidates were required to (i) mention two characteristics of op-amps and 

(ii) briefly explain why op-amps are sometimes called differential 

amplifiers. 

The question was attempted by 4,923 (28.2%) candidates, out of whom 

46.8 percent scored 0 marks, 41.3 percent scored 0.5 to 3.0 marks, 9.7 

percent scored from 3.5 to 5.5 marks, and only 2.2 percent scored 6.0 to 10 

marks. These scores imply that the performance of the question was 

generally poor. 
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Figure 12: Illustration of candidates‟ performance in question 12. 

Figure 12 shows that, the candidates who scored 3.5 marks or above were 

11.9 %, implying that the general performance in the question was poor. 

The candidates who performed poorly in this question (88.1%) lacked basic 

knowledge on multivibrators and op-amps hence they provided incorrect 

responses to most parts of the question. For example, one of the candidates 

mentioned types of multivibrators as “weight multivibrators” and 

“unweight multivibrators” instead of “astable, bistable and monostable” 

other listed “fixed circuits and integrated circuits” as part of the circuits 

where multivibrators can be constructed. Extract 12.1 presents a sample of 

a poor response. 

 

Extract 12.1 
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In Extract 12.1 a candidate mentioned “fixed circuit, oscillator circuit and 

integrator circuits” as three types of multivibrators instead of “astable, 

bistable and monostable multivibrators”. The candidate also mentioned 

“input and output” as characteristics of op-amps instead of “very low 

output impedance and very high input impedance”. 

 

The candidates (2.2%) who performed well in this question were able to list 

three types of multi vibrators and to explain the applications of multi 

vibrators. Most of them were also able to mention the characteristics of op–

amps and to explain why op-amps are sometimes called differential 

amplifiers. But some of these candidates failed to name three electronic 

circuits in which multi vibrators can be constructed. Consequently they 

failed to score all marks in the question. Extract 12.2 is a sample answer 

from a candidate who answered this question well.  

 

Extract 12.2 
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Extract 12.2 shows the work of one of the candidates who scored high 

marks. Though the candidate provided correct responses to most parts of 

the question, he/she failed to name the types of electronic circuits in which 

multivibrators can be constructed. He/she mentioned transistors, 

capacitors and resistors instead of junction/field effect transistor, logic 

gates and operational amplifier. 

2.13 Question 13: Telecommunication  

Part (a) required the candidates to discuss the mode of action of each of the 

following sensors (i) Thermistors (TH) and (ii) Light Dependent Resistor 

(LDR). Part (b) required the candidates to give symbols, expressions and 

truth tables for (i) NAND gate and (ii) exclusive NOR gate. In part (c) the 

candidates were required to (i) explain why NAND gate is considered to be 

basic building block for a variety of logic circuits, and (ii) produce the truth 

table for the gate provided in Figure 3 and show that it behaves as an AND 

gate. 

 

 

 

The question was attempted by 96.3 percent of the candidates, of which 

60.7 percent scored 0 to 3.0 marks, including 18.1 percent who scored 0. 

The data further indicate that 31.9 percent scored 3.5 to 5.5 marks, 7.4 

percent scored 6.0 to 10 marks. This analysis shows that 39.3 percent of the 

candidates scored from 3.5 to 10. These scores imply that the question was 

averagely performed. These data are pictorially presented in Figure 13. 

C A 

B 
D 

Q 

Figure 3 
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Figure 13: A summary of candidates‟ performance in percentage. 

 

The data presented in the Figure 13 indicate that a total of 39.3 percent of 

the candidates scored 3.5 marks or above, which is an average 

performance. 

 

The candidates who performed well were able to discuss the mode of action 

of a thermistor (TH) and a Light Dependent Resistor (LDR). Most of the 

candidates responded correctly by constructing truth tables for NAND gate 

and Exclusive NOR gate. They were also able to explain why a NAND gate 

is considered to be a basic building block for a variety of logic circuits. 

Extract 13.1 shows a sample answer given by a candidate who performed 

well in this question. 

Extract 13.1 

 



67 

 

 



68 

 

 

 

In Extract 13.1 the candidate answered correctly all parts of the question. 

 

However, some of the candidates performed poorly in this question because 

they had inadequate knowledge on concepts of logic gates. They could not 

discuss the mode of action of thermistors (TH) and that of Light Dependent 

Resistor (LDR). Most of them gave incorrect symbols, expressions and 

truth tables for NAND gate and exclusive NOR gate. Extract 13.2 shows a 

sample answered by a candidate who performed poorly in this question. 
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Extract 13.2 
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Extract 13.2 shows a sample given by a candidate who performed poorly 

in this question. Although, the candidate drew correctly the symbol for 

Exclusive NOR gate, but he/she produced the truth table for Exclusive OR 

gate instead of Exclusive NOR.  

2.14 Question 14: Environmental Physics 

In part (a) the candidates were required to (i) define the term aerial 

environment and give two examples and (ii) describe three ways at which 

the aerial environment is threatened. In part (b) they were required to (i) 

briefly explain three major concepts on solar wind and (ii) mention four 

points on how soil environmental components influence plant growth. 

A total of 14,570 (83.4%) candidates attempted this question. The data 

shows that 29.2 percent scored 0, 37.4 percent scored 0.5 to 3.0 marks, 24.8 

percent scored 3.5 to 5.5 marks, and 8.6 percent scored 6.0 to 10 marks. 

These scores imply that the performance of the question was poor as 66.6% 

of the candidates scored below 3.5 marks.  
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Figure 14: Percentage of candidates‟ performance in question 14. 

Figure 14 shows that the candidates who scored 3.5 marks or above were 

33.4 %, implying that the general performance in the question was poor. 

 

The candidates who scored low marks (66.6%) provided incorrect answers 

to most parts of the question as they lacked knowledge on basic concepts 

on Environmental Physics. They failed to define the term aerial 

environment and give its examples. For example one of the candidates 

defined aerial environment as “the environment which consists all things 

that are found on the earth‟s surface example schools and JKT”. The 

correct response should have been “the atmospheric zone in which every 

living organism depends; examples are air, water vapour, dust, ozone layer 

and bacteria”. Furthermore, the majority could not explain the major 

concepts on solar wind. Extract 14.1 is a sample of a candidate‟s poor 

response. 
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Extract 14.1 

 
In Extract 14.1 the candidate failed to provide the correct answers to all 

parts of the question. For example he/she defined the aerial environment 

as the upper surface of the Earth‟s crust, that is, landscape and land within 

the ocean. 

 

Conversely, the candidates who did well (8.6%) demonstrated mastery of 

the concepts of Environmental Physics as they were able to define the term 

aerial environment and give examples. They were also able to describe 

three ways in which the aerial environment is threatened, explain major 

concepts on solar wind, and mention points on how soil environmental 

components influence plant growth. Extract 14.2 shows a good response 

from one of the candidates who scored high marks in this question. 
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Extract 14.2 
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75 

 

 
Extract 14.2 shows a candidate‟s good responses to the question. The 

candidate was able to give the correct answers to most parts of the 

question but he/she failed to mention one of the ways which threaten 

aerial environment. 

 

3.0 ANALYSIS OF THE CANDIDATES’ PERFORMANCE PER 

QUESTION IN PHYSICS 2 

 

3.1 Question 1: Fluid Dynamics 

This question had four parts, namely (a), (b), (c) and (d). In part (a) the 

candidates were required to (i) distinguish between static, dynamic and 

total pressure as applied to streamline flow and write their respective 

expression in terms of fluid velocity v, fluid density ρ, pressure P and 

height h of the point with respect to a datum and (ii) calculate the flow 

velocity and volume flow rate in the pipeline in which the static pressure is 

4.3 x 10
4
 Pa, total pressure is 4.7 x 10

4
 Pa, the area of cross–section is 20 

cm
2
 and the density of a non–viscous fluid is 1000 kg/m

3
. In part (b) the 

candidates were required to (i) state the Newton‟s law of viscosity and 

hence deduce the dimensions of the coefficient of viscosity and (ii) 

calculate the coefficient of viscosity of motor oil from the given 

experimental measurements; when the mass of glass sphere is 1.2 x 10
–4

kg, 

diameter of sphere is 4.0 x 10
–3

m, the terminal velocity of sphere is 5.4 x 

10
–2

ms
–1

 and the density of oil is 860 kgm
–3

. Part (c) required them to (i) 

explain briefly the working of a car carburetor by applying the Bernoulli‟s 

theorem, (ii) find the pressure across the first capillary in a system of three 

capillaries whose internal radii are 3R, 4R and 5R connected in series when 

the pressure across the third capillary is 8.1mm of liquid. In part (d) the 

candidates were required to give reasons on the following observations: (i) 

A flag flutter when strong winds are blowing on a certain day, (ii) a 



76 

 

parachute is used while jumping from an airplane, and (iii) hotter liquids 

flow faster than cold ones. 

 

The question was attempted by 83.6 percent of the candidates, out of those 

5.0 percent scored a 0, 64.8 percent scored from 0 to 6.5 marks, 29.1 

percent scored from 7.0 to 11.5 marks and 6.1 percent scored from 12 to 20 

marks. These score indicate that the question was averagely performed. The 

performance of the candidates in this question is also depicted by the 

histogram in Figure 15. 

 
Figure 15: The candidates‟ performance in question 1. 

 

The candidates who scored 12 – 20 marks had a good conceptual 

understanding on the fluids dynamics. They were able to distinguish 

between static pressure, dynamic pressure, and total pressure and use the 

knowledge to calculate the numerical value of flow velocity in a pipe. 

Furthermore, they calculated the coefficient of viscosity of oil, pressure 

across a capillary tube and managed to explain the given observations in 

fluid dynamics. Extract 1.1 shows the answers given by a candidate who 

performed well in all parts of the question. 
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Extract 1.1 
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In Extract 1.1 the candidate managed to answer correctly all parts of the 

question. 

 

On the other hand, the candidates who performed poorly, particularly those 

who scored zero in this question lacked conceptual understanding in fluids 

dynamics and had poor numerical skills in questions involving 

mathematics. Most of them could not distinguish the pressure terms in fluid 

flow: the static pressure when fluid is at rest, the dynamic pressure when 

the fluid is flowing and the total pressure which is the sum of static and 

dynamic pressures. Furthermore, they failed to calculate the pressure in 

capillary tube and to give explanations of the given observations in fluid 

dynamics. 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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Extract 1.2 shows the response of a candidate who failed the whole 

question by using incorrect responses to the tasks given. For example, in 

part (a) (ii), the candidate applied the Poiseuille‟s formulae, 

l η 8

r g ρh  π

t

V 4

  to find the volume flow rate in the pipeline instead of 

using the simple relation, volume flow rate = area ×velocity of flow in the 

pipeline. 

 

3.2 Question 2: Vibrations and Waves 

This question had four parts, namely (a), (b), (c) and (d). Part (a) required 

the candidates to define the terms (i) intensity of sound, (ii) beats (iii) 

ultrasound and (iv) overtones. In part (b), the candidates were required to 

calculate the fundamental frequency emitted by a vertically hanging steel 

wire of length 1.5 m and diameter 0.5 mm if it is plucked while supporting 

a weight of 80N. In part (c) they were required to (i) give any two 

applications of ultrasonic as applied to sound waves (ii) calculate the blood 
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flow velocity and volume flow rate of blood if the ultrasound of frequency 

4.0Hz is incident at an angle of 30
0
 to a blood vessel of diameter 1.6 mm, 

and that the speed of ultrasound 1.5 kms
–1

 and a Doppler shift of 3.2 kHz is 

observed. In part (d), the candidates were required to (i) determine whether 

the galaxy is moving towards or away from the observer on the earth, and 

(ii) determine the speed of a faint galaxy relative to an observer on the earth 

if in its absorption spectrum one of the lines identified as calcium H line is 

478 nm and that the same line has a wavelength of 397nm when measured 

in a laboratory.  

 

The question was attempted by 30.7 percent of the candidates whose scores 

are as follows: 82.4 percent scored from 0 to 6.5, including 19 percent who 

scored 0, 13.9 percent scored from 7.0 to 11.5 marks, and 3.7 percent 

scored from 12 to 20 marks. Only one candidate managed to score full 

marks. These scores indicate that the question was poorly performed. The 

following chart presents the above data in percentages.  

 

Figure 16: Performance of the candidates in question 2. 

 

The candidates who performed poorly (82.4%) had inadequate knowledge 

on mechanical waves as they failed to provide the correct responses to most 

parts of the question. Most of them appeared to lack knowledge on normal 

modes of vibrations and consequently failed to calculate the fundamental 

frequency on a plucked steel wire. Also, the concept of Doppler effect as 

applied in light seemed to be unfamiliar to most of them as they failed to 

find the apparent change in wavelength that would have helped them to 

identify the direction of motion of a moving galaxy. 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 2.1 the candidate failed all parts of the question. The candidate 

confused Doppler shift with beat frequency and used the two phenomena 

interchangeably. Also he/she used an incorrect formula to calculate the 

velocity of wave on a plucked string. 

 

On the other hand, a few (3.7%) candidates who scored high marks had 

sufficient knowledge on vibrations and waves. They managed to define the 

terms intensity of sound, beats, ultrasonic and overtones. They also 

managed to calculate fundamental frequency emitted by a plucked wire, 
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give applications of ultrasonic as applied to sound waves, calculate the 

blood flow velocity and volume flow rate of blood, determine that the 

galaxy is moving towards the observer on the earth and correctly determine 

the speed of a faint galaxy relative to an observer on the earth. Extract 2.2 

is the work of a candidate who managed to provide the correct responses to 

most parts of the question. 

Extract 2.2 
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Extract 2.2 shows the correct responses from the candidate who managed 

to perform the question as per its demand.  

 

3.3 Question 3: Vibrations and Waves 

This question had four parts, namely (a), (b), (c) and (d). In part (a) the 

candidates were required to state the principle of (i) superposition of waves, 

and (ii) Huygens construction of wave fronts. Part (b) required the 

candidates to (i) calculate the spacing between fringes observed on the 

screen if a monochromatic beam of light of wavelength 450 nm is incident 

parallel on two slits A and B whose centers are 0.3 mm apart and that the 

screen is placed 2.0 m from the slits, and (ii) suggest the change on the 

pattern of fringes when the slits A and B are each made wider. Part (c) 

required the candidates to describe the formation of interference patterns by 

using Newton‟s rings experiment. Part (d) required the candidates to 

calculate the radius of curvature of a Plano – convex lens used to produce 

Newton‟s rings with a flat glass plate and the diameter of the twentieth 

bright ring if the diameter of the tenth dark ring is 4.48 mm and viewed by 

a normally reflected light of wavelength 5.00 x 10
–7

m. 

A total of 6,976 (40%) candidates attempted this question. Out of them 69.8 

percent scored from 0 to 6.5 marks, 7.8 percent scored 0, 25.1 percent 
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scored from 7.0 to 11.5 marks and 5.1 percent scored from 12 to 20 marks. 

These scores indicate that the question was poorly performed. The 

following pie chart divulges the information given above. 

 

Figure 17: The candidates‟ performance in question 3. 

The data presented in Figure 17 indicate that 69.8 percent of the candidates 

scored below 3.5 marks, which is poor performance. 

 

The candidates who performed poorly (69.8%) in this question were not 

able to state the principle of superposition of waves and Huygens 

construction of wave fronts. Also they could not calculate the spacing 

between fringes observed on the screen due to monochromatic beam of 

light incident parallel on two slits. For example, one of the candidates 

interchanged the distance between the slits and the screen D and the 

separation of the slits d in calculating the fringes width. He/she used the 

formula β =
D

d
 instead of β =

d

D
. Similarly, these candidates could not 

describe the formation of interference patterns by using Newton‟s rings 

experiment. They also failed to calculate the radius of curvature of a Plano–

convex lens used to produce Newton‟s rings with a flat glass plate. Extract 

3.1 is a sample of a poor answer given by one candidate. 
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Extract 3.1 
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In Extract 3.1 the candidate failed to answer correctly all parts of the 

question. He/she gave incorrect and incomplete description about 

producing Newton‟s rings and poorly performed calculations by 

employing incorrect formula. 

A small number of candidates (5.1%) who performed well this question 

managed to state the principle of superposition of waves and Huygens 

construction of wave fronts. Also they were able to calculate the spacing 

between fringes observed on the screen when a monochromatic beam of 

light was incident parallel on two slits A and B and they suggested 

correctly the change on the pattern of fringes when the slits A and B are 

each made wider. However some of them were not able to describe the 

formation of interference patterns by using Newton‟s rings experiment. 

Nevertheless the candidates managed to calculate the radius of curvature of 

a Plano–convex lens used to produce Newton‟s rings with a flat glass plate. 
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Extract 3.1 is the work of a candidate who managed to provide correct 

responses to most parts of the question. 

Extract 3.2  
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Extract 3.2 shows the correct responses from a candidate who had good 

knowledge on physical optics and Doppler effect and thus correctly 

responded to the question requirements. 

3.4 Question 4: Properties of matter 

This question had four parts, namely (a), (b), (c) and (d). Part (a) required 

the candidates to define the terms (i) free surface energy, (ii) capillary 

action, and (iii) angle of contact. In part (b) the candidates were required to 

explain the following observations: (i) soap solution is a better cleansing 

agent than ordinary water, (ii) when a piece of chalk is put into water, it 

emits bubbles in all directions. Part (c) required the candidates to (i) show 

that 043  ATVPa  
if two spherical soap bubbles are combined where T 

is the surface tension, Pa is the atmospheric pressure, V is the change in 

volume of the contained air and A is the change in total surface area; and 

(ii) calculate the final pressure of air in the cylinder which contains a soap 
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bubble of radius 3.6x10
–4

m if the air in the cylinder is compressed 

isothermally until the radius of the bubble is halved. The initial pressure of 

air in the cylinder is 10
5
N/m

2
. Part (d) required the candidates to give the 

meaning of strain energy and to determine the point of suspension of 

weight on the weightless bar of length 1.05m whose ends are supported by 

wires Q and P such that the cross section area of P is 1mm
2
 and that of Q is 

2mm
2
 if (i) equal stresses are produced on P and Q (ii) equal strains are 

produced on P and Q given the Young‟s modulus of wires P and Q as 

2.4x10
11

Nm
–2

 and 1.6x10
11

 Nm
–2

 respectively. 

The question was attempted by 55.9 percent of the candidates whose scores 

were as follows: 88.5 percent scored from 0 to 6.5 marks, out of which 11.7 

percent scored 0. Only 9.1 percent scored from 7 to 11.5 marks and very 

few 2.4% scored from 12 to 19. These scores suggest that the question was 

poorly done. These data are pictorially presented in Figure 18. 

 

Figure 18: The candidates‟ performance in question 4. 

The data presented in Figure 18 indicate that a total of 88.5percent of the 

candidates scored below 3.5 marks which is an indication of poor 

performance. 

 

The candidates who performed poorly had inadequate knowledge on the 

concepts of surface tension and elasticity. They failed to define the 

phenomenon of surface tension and to explain their respective observations. 

Some candidates used the concept of diffusion to explain why a piece of 

chalk emits bubbles in all directions when put in water. These candidates 

were supposed to use the concept of capillarity to explain the action. Other 

candidates used pressure law instead of Boyle‟s law to show that 
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043  ATVPa . Moreover, these candidates could not determine the point 

of suspension of weight on the weightless bar whose ends are supported by 

two wires Q and P such that equal stress and strain are produced on P and 

Q. Extract 4.1 shows a sample of a poor response from one of the 

candidates. 

Extract 4.1 
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In Extract 4.1 the candidate failed to define various surface tension 

phenomena. He/she also failed to determine the point of suspension of 

weight on the weightless bar.  

 

The candidates who performed well (2.4%) in this question managed to 

define the terms free surface energy, capillary action and angle of contact. 

Also they were able to explain physical observations based on surface 

tension and show that 043  ATVPa  when two spherical soap bubbles 

are combined. They gave the meaning of strain energy and determined the 

point of suspension of weight on the weightless bar whose ends are 

supported by two wires Q and P when equal stress are produced on P and Q 

and when equal strain are produced on P and Q. Extract 4.2 is a sample of a 

good answer taken from the script of one candidate. 
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Extract 4.2 
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Extract 4.2 is a sample answer from one of the candidates who managed 

to give the correct answers but failed to explain the observations „soap 

solution is a better cleansing agent than ordinary water‟. He/she used the 

concept of capillarity instead of surface tension. He/she also used the idea 

of surface energy instead of capillarity action. 

3.5 Question 5: Electrostatics 

This question had four parts, namely (a), (b), (c) and (d). In part (a) the 

candidates were required to (i) state Coulomb‟s law of electrostatics, (ii) 

define electric field strength E at any point and (iii) mention two common 

properties of electric field lines. Part (b) required the candidates to calculate 

the charge on either of the two balls each of mass 0.8kg carrying identical 
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charges supported by two threads of equal length and that at equilibrium 

the balls are separated by a distance of 1.2 cm. In Part (c) the candidates 

were given the following problems, “Two capacitors C1 and C2 each of area 

36 cm
2
 separated by 4cm have capacitances of 6µC and 8µ. The capacitors 

C1 is charged to a potential of difference of 110V whereas the capacitor C2 

is charged to a potential difference of 140V. The capacitors are now joined 

with plates of like charges connected together”. Then they were required to 

(i) calculate the loss of energy that is transferred to heat in the connecting 

wires, and (ii) the loss of energy per unit volume transferred to the 

connecting wires. 

A total of 10,981 (62.9%) candidates attempted this question, and out of 

them 69.4 percent scored from 0 to 6.5 marks, including, 5.8 percent who 

scored zero; 22.5 percent scored from 7.0 to 11.5 marks; and 8.1 percent 

scored from 12 to 20 marks. Only twenty five (0.1%) candidates scored full 

marks which is 20 out of 20 marks. The above data are summarized in the 

chart below. 

 

Figure 19: The candidates‟ performance in question 5. 

The candidates who performed poorly failed to give correct responses to 

meet the requirements of the question. They failed to state Coulomb‟s law 

of electrostatics, and to define electric field strength E at any point. Some 

of them could not mention common properties of electric field lines. For 

example, one of the candidates stated Newton‟s law of gravitation instead 

of Coulomb‟s law of electrostatics, and another candidate defined magnetic 

field strength instead of electric field strength. Furthermore, these 
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candidates failed to calculate the charge at equilibrium on either of the two 

balls each carrying identical charge.  

They were also not able to calculate the loss of energy that is transferred to 

heat in the connecting wires and the loss of energy per unit volume 

transferred to the connecting wires when two capacitors initially charged to 

their respective potential differences are connected in parallel. These 

candidates were supposed to use the principle of conservation of charge to 

get the common potential difference across the two capacitors and the 

difference between the energy before connection and that after connection 

to obtain the loss of energy transferred to heat in the connecting wires. To 

state the coulomb‟s law of electrostatics, the candidates had to recall that in 

electrostatics, the force of attraction or repulsion involves the product of 

two point charges and that it obeys an inverse square law. Some candidates 

employed the use of an inverse square law only when stating the coulomb‟s 

law of electrostatics. Extract 5.1 shows a sample of a poor response given 

by one of the candidates. 

Extract 5.1 
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In Extract 5.1 the candidate failed to provide the correct answers to all 

parts of the question. For example, he/she failed even to state Coulomb‟s 

law of electrostatics.  

On the contrary, the candidates who performed well (8.1%) in this question 

were able to state Coulomb‟s law of electrostatics, define electric field 

strength E at any point, and mention two common properties of electric 

field lines. Moreover, the candidates managed to calculate the charge on 

either of the two balls, each carrying identical charges supported by two 

threads of equal length at equilibrium. Also they managed to calculate the 

loss of energy that is transferred to heat in the connecting wires and the loss 

of energy per unit volume transferred to the connecting wires when two 

capacitors initially charged to their respective potential differences are 

connected in parallel. Extract 5.2 shows a sample of a good response from 

one of the candidates. 
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Extract 5.2 
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Extract 5.2 shows how the candidate managed to respond to the question. 

The candidate managed to attempt many parts of the question. 

Nonetheless, he/she provided an incomplete definition of the electric field 

strength E at any point. 

3.6 Question 6: Electrostatics  

Part (a) of this question required the candidates to define the terms (i) 

capacitance, (ii) charge density, and (iii) equipotential surface. In part (b) 

they were required to use coulomb‟s law of electrostatics to derive an 

expression for the electric field strength E, due to a point charge if the 

material is surrounded by a material of permittivity ɛ, and to show how E 

relates with charge density δ. Part (c) required them to describe the 

structure and the mode of action of a simplified version of the Van de Graff 

generator. Part (d) required the candidates to (i) identify any three factors 

on which the capacitance of parallel plate capacitor depends, (ii) determine 

the time of fall of a proton of mass 16.7x10
–28

kg through a distance of 

2.5cm in a uniform electric field of magnitude 2.65x10
4
V/m if the effects 

of air resistance and gravity were neglected, and (iii) determine the length 

of a paper sheet required to construct capacitance of 15µF for a parallel 

plate capacitor made of paper of width 40 mm, thickness 3.0x10
–2

 mm and 

relative permittivity of 2.5. 

The question was attempted by 47.4 percent of the candidates, with the 

following scores: 58.2 percent scored from 0 to 6.5 marks, with 4.1 percent 

scoring zero; 37.0 percent scored from 7.0 to 11.5 marks; and 4.8 percent 

scored from 12 to 19 marks. These data signify that the performance in this 
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question was generally average. Below is the pie chart that expresses the 

candidates‟ performance in this question. 

 

Figure 20: The candidates performance in question 6. 

The data presented in Figure 20 indicate that 41.8 percent of the candidates 

scored 3.5 marks or above, which is average performance. 

 

Despite the fact that the question was generally not well performed, some 

candidates managed to score high marks. The candidates who scored high 

marks (4.8%) successfully defined the terms capacitance, charge density 

and equipotential surface. Additionally, they derived an expression for the 

electric field strength E, due to a point charge and correctly showed how E 

relates with charge density δ. The candidates described the structure and the 

mode of action of a simplified version of the Van de Graff generator and 

identified three factors on which the capacitance of parallel plate capacitor 

depends on. Also, they determined the time of fall of a proton in a uniform 

electric field neglecting the effect of air resistance and gravity and 

determined the length of a paper sheet required to construct the capacitance 

of a parallel plate capacitor. Extract 6.1 depicts a work of a candidate who 

performed the question well. 

 

 

 

 

 

 



129 

 

Extract 6.1 
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Extract 6.1 shows how the candidate fulfilled the demands of all parts of 

the question. Consequently he/she achieved a high score. 

On the contrary, the candidates who performed poorly in the question 

lacked both content knowledge and numerical skills. These candidates 

failed to define the terms capacitance, charge density and equipotential 

surface. For example, some of the candidates showed that the relation 

between electric field strength and charge density is direct relation instead 

of inverse relation. The majority failed to describe the structure and the 

mode of action of a simplified version of the Van de Graff generator and to 

identify three factors on which the capacitance of parallel plate capacitor 

depends on, which are area of plates, plate separation and permittivity of 

dielectric medium. Also they failed to determine the time of fall of a proton 

in a uniform electric field and the length of a paper sheet required for 

constructing the capacitance of a parallel plate capacitor. The candidates 

lacked general knowledge on the concepts of static electricity. 
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Extract 6.2 

 



134 

 

 



135 

 

 

In extract 6.2, the candidate was incompetent in providing correct responses. 

He/she defined incorrectly the terms capacitance, charge density and 

equipotential surface. Also the candidate used an incorrect formula to 

determine the time of fall of a proton in a uniform electric field and to 

determine the length of a paper sheet required to construct capacitance of a 

parallel plate capacitor. 

3.7 Question 7: Electromagnetism 

In part (a) of this question, the candidates were required to (i) state any 

three magnetic components of the earth‟s magnetic field and (ii) determine 

the earth‟s magnetic field and its angle of inclination I at a location where 

the horizontal and vertical components of earth‟s magnetic field are 2.7x10
–

5
T and 2.0x10

–5
T respectively. In part (b), they were required to state: (i) 

Biot–Savart law, and (ii) Ampere‟s theorem as applied in magnetism. Part 

(c) required the candidates to (i) draw hysteresis loops diagram for soft iron 

and hard steel and use them to discuss permanent magnets, (ii) define 

permeability constants and (iii) derive an expression for the magnetic flux 

density B at the center of a circular coil of radius r and N turns placed in air 
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carrying a current I. In part (d), they were required to calculate the (i) 

magnetic induction at the centre of the coil, (ii) magnetic moment of the 

coil, and (iii) torque acting on the coil if it is suspended in a uniform 

magnetic field of induction 0.6T such that its plane is parallel to the field. 

The question was attempted by 33.7 percent of the candidates and out of 

them, 45.8 percent scored from 0 to 6.5 marks including 8.1 percent who 

scored zero; 31.9 percent scored from 7.0 to 11.5 marks; and 22.3 percent 

scored from 12 to 20 marks. Only one candidate scored full marks in this 

question. The analysis shows that the question was averagely done. The 

histogram below summarizes the performance of the candidates in this 

question. 

 

Figure 21: The candidates‟ performance in question 7. 

 

Figure 21 shows that 22.3 percent of the candidates scored 12-20 marks. 

 

Some of the candidates who attempted the question and performed well 

(22.3%) had good knowledge on electromagnetism as they managed to 

state the components of the earth‟s magnetic field, determine the earth‟s 

magnetic field and its angle of inclination I at a location, and state Biot–

Savart law and Ampere‟s theorem. These candidates were also able to draw 

hysteresis loops diagram for soft iron and hard steel and use them to discuss 

permanent magnets. They also managed to define permeability constants 

and to derive an expression for the magnetic flux density B at the centre of 

a circular coil of radius r and N turns placed in air carrying a current I. 

Furthermore, they managed to calculate the magnetic induction at the 
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centre of the coil, the magnetic moment of the coil and the torque acting on 

the coil when suspended in a uniform magnetic field with its plane parallel 

to the field. Extract 7.1 shows a sample of a good response from one of the 

candidates. 

 

Extract 7.1 
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Extract 7.1 shows how the candidate attempted the question and provided 

the correct responses to all parts of the question. 

Some of the candidates who attempted the question performed poorly as 

they provided wrong responses to most parts of the question. These 

candidates had an insufficient knowledge on electromagnetism especially 

on the concepts of the earth‟s magnetism, magnetic properties of materials 

and the application of Biot–Savart law. Extract 7.2 shows how the 

candidate attempted the question but failed to provide the correct answers. 
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Extract 7.2 
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Extract 7.2 shows how the candidate attempted the question by using 

incorrect formula and procedures and consequently obtained incorrect 

answers. The candidate provided responses which did not relate to the 

demand of the question. For example, instead of giving components of the 

earth‟s magnetic field which includes north component, vertical 

component and inclination or dip, he/she listed them as magnetic 

induction, shreshold and magnetic flux. 

3.8 Question 8: Atomic Physics 

Part (a) of this question required the candidates to (i) explain briefly the 

production of X–rays, (ii) list down any three uses of X–rays, and (iii) show 

how intensity and penetrating power of an X–ray beam is controlled. In part 

(b), the candidates were required to calculate (i) the number of electrons per 

second striking the target, (ii) the velocity of the of the incident electrons, 
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and (iv) the energy of incident electrons given that “an X-ray tube, operated 

at d.c. potential difference of 60kV, produces heat at the target at the rate of 

840W. Assuming 0.65% of the energy of the incident electrons is converted 

into X-radiation”. 

In part (c) they were required to (i) show that the possible energy levels (in 

joules) for the hydrogen atom are given by the formula: 

22

42
2 12

nh

me
kEn


 where m is the mass of electron, e is the electronic 

charge, h is the Planck‟s constant, 
04

1


k and ɛ0 is the permittivity 

constant of vacuum, (ii) give the significance of the negative sign in the 

formula for En in (c) (i) above and (iii) calculate the wavelength of second 

member of Balmer series of hydrogen spectrum if the first member has 

wavelength of 6563x10
–10

m.  

The question was attempted by 13,299 (76.2%) candidates. Out of them 

58.8 percent scored from 0 to 6.5 marks, including 4.1 percent who scored 

zero; 29.5 percent scored from 7.0 to 11.5 marks; 11.7 scored from 12 to 20 

marks; and 41.2 percent scored from 7.0 to 20 marks. These scores indicate 

that the question was averagely performed, as captured in the chart below. 

 

Figure 22: The performance of the candidates in question 8. 

The candidates who performed well (11.7%) in this question had mastered 

the content on the topic of Atomic Physics. The majority of them were able 

to explain the production of X–rays, list down uses of X–rays, and show 

how intensity and penetrating power of an X–ray beam is controlled. Also 

they were able to calculate the number of electrons per second striking the 

target, the velocity of the incident electrons and the energy of incident 

electrons. They showed correctly that the possible energy levels (in joules) 
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for the hydrogen atom are given by the formula: 

22

42
2 12

nh

me
kEn


 where m is the mass of electron, e is the electronic 

charge, h is the Planck‟s constant, 
04

1


k and ɛ0 is the permittivity 

constant of vacuum. Finally they were able to give the significance of the 

negative sign in the formula for En and to calculate the wavelength of 

second member of Balmer series of hydrogen spectrum. Extract 8.1 shows 

a sample of a good response from one of the candidates.  

Extract 8.1 
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Extract 8.1 shows how the candidate managed to provide proper responses 

and applied the correct formula in calculations and consequently ended up 

with the required answers. However, this candidate included an incorrect 

application of X–rays in his/ her list by saying “X–rays are used for 

energy requiring process”. 

 

On the contrary, the candidates who performed poorly in this question 

lacked the understanding of the concepts of X–rays; and their production 

and uses. As a result, they could not calculate velocity of incident electrons 
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and their respective energy. In general, these candidates had limited 

knowledge on the concepts of X-rays and Bohr‟s model of the atom as 

applied to atomic Physics. Extract 8.2 shows the sample answer from a 

candidate who performed poorly in this question. 

 

Extract 8.2 
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Extract 8.2 indicates how the candidate answered the question wrongly. 

The candidate explained that X–rays are produced when rays hit a target 

instead of fast moving electrons hitting a metal target. He/she used 

Einstein‟s photoelectric equation to calculate the velocity and energy of 

incident electrons instead of using the mass-energy relations. 

3.9 Question 9: Atomic Physics 

Part (a) of this question required the candidates to (i) differentiate between 

natural radioactivity from artificial radioactivity, (ii) name three 

applications of radioisotopes in medicine, and (iii) state two conditions for 

stability of nuclides referring to light nuclides and heavy nuclides. In part 

(b), the candidates were required to (i) derive an expression for the half–life 

using the radioactive decay law, (ii) give meaning of carbon–14, and 

explain its production and how it is used in dating process. In part (c) the 

candidates were required to calculate the age of the sample of dead wood if 

the half–life of carbon–14 is 5568 years given that Living wood has an 

activity of 16.0 counts per minute per gram of carbon, and that a certain 

sample of dead wood is found to have an activity of 18.4 counts per minute 

for 4.0 grams”. 
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The question was attempted by 69.7 percent of the candidates. Out of them, 

70.1 percent scored from 0 to 6.5 marks including 8.0 percent who scored 

zero; 25.9 percent scored from 7.0 to 11.5 marks and 4.0 percent scored 

from 12 to 20 marks. The chart below summarizes the candidates‟ 

performance in percentage against the scores in this question. 

 
Figure 23: The candidates scores in question 9. 

 

The data in Figure 23 indicate that 70.1 percent of the candidates scored 

below 3.5 which is an indication of poor performance. 

 

Poor performance in this question was contributed by candidates‟ inability 

to differentiate between natural radioactivity and artificial radioactivity. 

They failed to outline the applications of radioisotopes in medicine. 

Moreover, they were unable to state the conditions for stability of nuclides 

referring to light nuclides and heavy nuclides. Furthermore, these 

candidates failed to derive an expression for the half–life using the 

radioactive decay law. The majority failed to give the meaning of carbon – 

14, its production and how it is used in dating process. Also, they failed to 

calculate the age of a sample of dead wood because they used incorrect 

formula; For example, one of the candidates used the formula tAeA 0  

instead of teAA  0  in calculating the age of the sample of dead wood. 

Extract 9.1 shows the work of a candidate who did the question poorly. 
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Extract 9.1 
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Extract 9.1 displays the incorrect responses given by a candidate who 

performed poorly on this question. The candidate interchanged the 

contrast between natural and artificial radioactivity. He/she presented 

incorrect applications of radioisotopes in medicine and used the concept 

of the rate of cooling in deriving the decay law instead of number of 

particles decaying per time (rate of decay) and ended up with incorrect 

expression. 

 

There were very few candidates (4.0%) who performed well in the 

question. Good performance was attributed by the ability of the candidates 

to retrieve and comprehend the need of the question. The majority were 

knowledgeable enough to differentiate between natural radioactivity and 

artificial radioactivity. They also named the applications of radioisotopes in 

medicine precisely. Furthermore, they stated the conditions for stability of 

nuclides referring to light nuclides and heavy nuclides correctly. These 

candidates derived an expression for the half–life using the radioactive 

decay law correctly. They managed to give the meaning of carbon–14 and 

to explain its production and use in dating process. Finally, the candidates 

calculated the age of the sample of dead wood by employing the 
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appropriate formula. Extract 9.2 shows a sample of a good response from 

one of the candidates. 

Extract 9.2 
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Extract 9.2 is a sample response from the script of one of the candidates 

who managed to give the correct answers to almost all parts of the 

question. 

 

4.0 ANALYSIS OF CANDIDATES’ PERFORMANCE PER TOPIC 

 

The analysis of the candidates‟ performance in each topic shows that the 

topic of Simple Harmonic Motion from Physics paper 1 was performed well 

by 61.8 percent of the candidates. The topics of Measurements, Current 

electricity, Newton’s laws of motion, Circular motion, Heat, Electronics, 

Gravitation, Projectile motion from the same paper had average 

performance. The reasons behind the average performance in these topics 

were that the candidates had inadequate knowledge and skills on questions 

which involved the detailed explanations and numerical computations. 

 

The topics of Environmental Physics and Rotation of rigid bodies had weak 

performance. The reasons behind weak performance in these topics include 

lack of content drawing skills, inability to derive different physical 

quantities, and lack of knowledge in giving detailed explanations on 

different Physics facts and phenomena.  

The analysis also shows that in Physics paper 2, the candidates had average 

performance in Electromagnetism, Electrostatics, Atomic Physics and Fluid 

dynamics topics. The reasons behind the average performance in these 

topics include insufficient knowledge on mathematical questions, and 

improper substitutions of data values in the formulated equations, and 

application of inappropriate formulae in solving problems. 

 

The analysis further indicates that, 2 out of 6 topics that were examined in 

Physics paper 2 had weak performance. These topics were Vibrations and 

Waves, and Properties of matter. The reasons behind weak performance in 

these topics include lack of knowledge on the application of Doppler 
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effects and the concepts of Young‟s double slits and Newton‟s rings 

experiments in interference of waves; and inability to explain different 

terms in waves, surface tension and elasticity. The summary of candidates‟ 

performance in different topics is shown in the appendix. 

 

5.0 CONCLUSION AND RECOMMENDATIONS 
 

5.1 Conclusion 

The analysis of the candidates‟ performance per question has highlighted 

the challenges faced by the candidates in attempting the questions. It has 

also given the summary of performance in each topic and recommendations 

that can help to overcome the identified challenges. 

The analysis has shown that the major problem faced by the candidates 

who scored low marks was inadequate knowledge on the concepts of 

different topics. Due to this problem, most of the candidates failed to show 

their competences by giving unsuitable and incorrect responses to some of 

the questions. For example, in Physics paper 1, they had insufficient 

knowledge on Rotation of rigid bodies and Environmental Physics for 

questions 5 and 14 respectively. In Physics paper 2, candidates had limited 

knowledge on Vibrations and waves for questions 2 and 3 and Properties of 

matter for question 4 where the performance appeared to be weak. 

In addition to that, some candidates had misconception on the subject 

matter as they failed to identify the requirements of the questions by 

providing irrelevant responses. Another problem encountered by the 

candidates was lack of numerical skills. This caused some candidates to 

provide incorrect answers because they applied inappropriate formulae. Of 

all the topics which were tested, only one topic Simple Harmonic Motion 

was well performed. Other topics which include Environmental Physics, 

Vibrations and Waves, Rotation of Rigid Bodies and Properties of Matter 

were performed poorly. The rest of the topics were averagely performed as 

shown in the appendix. On the basis of these performances, the 

performance of Physics subject in this year has decreased by 5.36 percent 

compared to last year examinations because in this year some of the 

candidates failed to provide the correct responses in many parts of the 

question. 

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. 
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5.2 Recommendations 

In order to improve 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 have to concentrate on conceptual understanding of 

theories and the subject matter of each topic covered under the 

syllabus and they should not to rush to solve questions without 

adequate theoretical knowledge; 

(c) candidates should work hard on attaining mathematical skills to 

improve their learning so that they can be able to solve problems 

which include calculations; and 

(d) teachers should conduct and encourage students to attempt more 

practical work during normal learning hours. This will improve the 

level of understanding of the contents and improve students‟ level 

of competence on the subject matter. 
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Appendix 

 

THE CANDIDATES’ PERFORMANCE PER TOPIC IN PHYSICS  

 

Na. Topic 
Number of 

questions 

Percentage of 

Candidates Who 

Scored an Average of 

35 Percentage or 

Above 

Remarks 

1 
Simple Harmonic 

Motion 
1 61.8 Good 

2 Electromagnetism 1 54.2 Average 

3 Measurements 1 53.6 Average 

4 Current Electricity 2 53.3 Average 

5 

Newton‟s Laws of 

Motion; Circular 

Motion 

1 43.7 

Average 

6 Heat 2 43.4 Average 

7 Electronics 3 43.1 Average 

8 Gravitation 1 37.4 Average 

9 Projectile Motion 1 36.6 Average 

10 Electrostatics 2 36.2 Average 

11 Atomic Physics 2 35.6 Average 

12 Fluids Dynamics 1 35.2 Average 

13 
Environmental 

Physics 
1 33.4 Weak 

14 
Vibrations and 

Waves   
2 23.9 

Weak 

15 
Rotation of Rigid 

Bodies 
1 16.8 

Weak 

16 Properties of Matter 1 11.5 Weak 

 




