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FOREWORD

The Advanced Certificate of Secondary Education Examination (ACSEE) marks
the end of two years of secondary education. It gives a picture of the effectiveness
of the education system in general and education delivery system in particular as it
is a summative evaluation. The candidates’ answers to the examination questions
are a strong indicator of what the education system was able or unable to offer to
the candidates in their two years of advanced level secondary education.

The candidates’ items response analysis report on Physics subject ACSEE 2017
was prepared in order to give feedback to students, teachers, parents, policy makers
and the public in general on how the candidates answered the examination
questions.

The report highlight some of the factors which made the candidates fail to score
high marks in the questions. The factors include; inadequate knowledge of the
various topics, failure to identify the task of the question; lack of mathematical and
communication skills. The analysis made will help the educational administrators,
school managers, teachers and students to identify appropriate 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 any fruitful
comments and recommendations from teachers, students and other education
stakeholders aiming at improving the quality of future analysis reports.

Finally, the council would like to express sincere gratitude to the examination
officers and all others who contributed to the preparation of this report.

A

Dr. Charles E. Msonde
EXECUTIVE SECRETARY



1.0

INTRODUCTION

This report is based on the analysis of candidates’ responses to the 2017 ACSEE
questions in Physics paper 1 & 2. The papers aimed at measuring and evaluating
the skills acquired by the candidates as stipulated in the 2010 syllabus and adhered
to in the 2011 examination format for advanced secondary education.

Physics paper 1 comprised of 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 and three
(3) questions each from sections B and C.

Physics paper 2 had three sections, namely A, B and C. Each section comprised of
three (3) questions making 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 18,433 candidates sat for Physics examination, of which 85.78 percent
passed the examination and 14.22 percent failed. In 2016, the number of candidates
who sat for Physics examination was 17,312 of which 80.34 percent passed the
examination and 19.66 percent failed. This implies that the candidates’
performance in this year has improved by 5.44 percent.

The following section analyses the candidates’ responses with regard to the
demands of the questions. In the course of analysis a brief note on what the
candidates were required to do and the reasons for their performance are provided.
The samples of candidates’ good and poor responses are also inserted as extracts to
illustrate the cases presented. Graphs and charts are also used to summarize the
candidates’ performance in a particular question. The analysis groups the
performance as good, average and poor in the ranges of 60-100, 35-59 and 0-34
respectively. Green, yellow and red colours are respectively used to represent these
groups of performance. The report also indicates the general performance in each
topic as compared to year 2016. Finally, it provides some recommendations that
may help to improve the candidates’ performance in future examinations.



2.0

2.1

ANALYSIS OF THE CANDIDATES' PERFORMANCE PER QUESTION
INPHYSICS 1

Question 1: Measurements (Errors)

This question was divided into three parts: (a), (b) and (c). In part (a) the
candidates were required to give the meaning of the terms: (i) absolute error and
(ii) relative error as used in error analysis. In part (b) the candidates were given a

stem which state that; “the force “F” acting on an object of mass “m” travelling at
2

velocity “V” in a circle of radius “r” is given by F = and the measurements

were recorded as: m=(3.5+0.1)kg, v=(20+1)m/s and r =(12.5+0.5)m . Then
they were required to find the maximum possible (i) fractional error and (ii)
percentage error in the measurement of force. In part (c), the candidates were
required to show how to record the reading of force as expressed in part (b).

A total of 17,760 (95.8%) candidates attempted this question; 11.7 percent of the
candidates scored from 0 to 3.0 marks, 17.1 percent scored 3.5 to 5.5 marks and
71.2 percent scored from 6.0 to 10.0. These data reveal that the general candidates’
performance in this question was good because 88.3 percent of them scored 3.5
marks and above as shown in Figure 1.
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Figure 1: Candidates performance in Question 1.




The candidates who performed well were able to identify and determine errors in
measurement. Most of them defined correctly the given terms, wrote correct
formulae for the maximum possible fraction and percentage errors. Furthermore,
they identified the values of errors for mass, velocity and radius. They also able to
substitute and compute the required values for fractional and relative error. This
shows that the candidates were conversant with the concept of errors. Extract 1.1
shows one of the responses from a candidate who performed well in this question.

Extract 1.1
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In extract 1.1 the candidate provided precise definitions for relative and
percentage errors and systematically calculated the fractional and percentage error.

Conversely, few candidates (11.7%) who performed poorly in this question failed
to use the required key words for defining absolute and relative errors. Moreover,
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they incorrectly derived the formulae for fractional and percentage errors. Most of

these candidates failed to answer part (b) of the question as they failed to consider

an important idea in error analysis which states that, errors are always additive,

therefore they calculated fractional error using the incorrect formula,
AF A_m+2A_V_£ instead of AR =A—m+ 2AV Ar . Extract 1.2 shows the
F m \Y r F m Vv r

answer of one of the candidates who performed poorly in this question.
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In extract 1.2 the candidate attempted part 1(a) by using both words and
mathematical notation to define fractional and percentage error with incorrect
responses. The formula written in part (b) to calculate the fractional and percentage
errors was also not correct.



2.2

Question 2: Measurements (Dimension Analysis)

This question had 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) identify
two uses of dimensional equations. In part (b), the candidates were required to: (i)
state the basic requirement for a physical relation to be correct (ii) list two
quantities whose dimension is [ML?>T~1]. In part (c), they were required to: (i) use
the method of dimensions to derive the formula relating the physical quantities
given that; the frequency, ‘f’ of vibration of a stretched string depends on the
tension ‘F’, the length ‘1’ and the mass per unit length, © u’ of a stretched string, (ii)
apply the principles of dimensional analysis to prove the correctness of the relation

p= % whereby, p is the density of the earth, g is the acceleration due to gravity,

R is the radius of the earth and G is gravitational constant.

The question was attempted by 97.8 percent of the candidates, out of which 8.2
percent scored below 3.5 marks out of 10 marks. Few candidates (0.8%) scored O.
The candidates who scored from 3.5 to 5.5 marks were 22.6 percent while those
who scored from 6.0 to 10 marks were 69.2 percent. This question was the best
performed question by many candidates because 91.8 percent of them scored 3.5
marks or above. Figure 2 illustrates the performance of candidates in question 2.
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Figure 2: Candidates’ performance in Question 2

The candidates whose performance was good were able to define and provide the

correct examples of dimensions as used in measurement of physical quantity,

stating the key principle used to check whether a given equation is dimensionally
7



correct or not and correctly identified the two quantities represented by the
dimensions ML?T~1. They were also able to use rules of dimensional analysis to
derive the relationship between the frequency of a vibrating stretched string and its
tension, length and mass per unit length. Extract 2.1 shows the work of one of
these candidates who managed to answer this question correctly.

Extract 2.1
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In extract 2.1 the candidate provided clear responses and managed to apply
systematically the rules of dimension analysis in deriving the formula relating
frequency of a stretched vibrating string, its tension, length and mass per unit

length.
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The candidates who performed poorly in this question failed to attempt correctly
almost all parts of the question. For example, one candidate defined dimensions of
a physical quantity as the fundamental quantities (MLT) to which a physical
quantity is measured. These candidates failed to recognize that, dimensions of a
physical quantity are powers to which the fundamental quantities (Mass, Length
and Time) must be raised to represent the physical quantity. Apart from that, most of
them applied wrong formula and procedures hence ended with incorrect results which
indicates that they had inadequate knowledge and skills in solving dimension
analysis questions. Extract 2.2 is a sample of an incorrect response taken from the
script of one candidate.

Extract 2.2
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In extract 2.2 the candidate failed to identify the units of the dimension [ML?T™*] which
could enable him/her to obtain the required names of the corresponding physical

quantities. Apart from that, in 2 (c) (ii), instead of showing the equation relating the
dimension of p and i, he/she showed the equation for G = 29 and not its
4TRG 4mtpG

dimension.
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2.3

Question 3: Gravitation

This question had two parts, namely (a) and (b). In part (a), the candidates were
required to: (i) explain why does the kinetic energy of an earth satellite change in
the elliptical orbit, and (ii) give two factors which determine whether a planet has
an atmosphere or not. In part (b) the candidates were given a stem which states
that; ‘a space craft was launched from the earth to the moon. If the mass of the
earth was given to be 81 times that of the moon and that the distance from the
centre of the earth to that of the moon is about 4.0x10°> km’. The candidates were
then required to: (i) draw a sketch showing how the gravitational force on a
spacecraft varies during its journey, and (ii) calculate the distance from the centre
of the earth to a point where the resultant gravitational force becomes zero.

A total of 4,354 (23.5%) candidates attempted the question. The candidates who
scored below 3.5 marks out of 10 marks were 88.8 percent, out of which 50.2
percent scored 0. Those who scored from 3.5 to 5.5 marks were 9.2 percent and
only 2.0 percent of them scored from 6 to 9.5 marks. Generally, the candidates’
performance in this question was poor because 88.8 percent scored 3 or below out
of 10 marks as shown in Figure 3.

2.0%

Scores
m0-3
035-55
m6.0-10

Figure 3: A chart showing candidates’ performance in Question 3.

Majority (88.8%) of the candidates who performed poorly had inadequate
knowledge about gravitation. Most of them skipped some parts of the question
particularly part (b). The few who tried to attempt all parts, failed to provide the
correct explanation in part (a). They also sketched poor graphs for variation of
gravitational force on a spacecraft against the distance from the moon and the
earth. Furthermore, they were not able to use correct formula for calculating the
distance from the centre of the earth to a point where the resultant gravitational
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force becomes zero. Extract 3.1 presents a sample of an incorrect response from
one of the candidates.

Extract 3.1
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In extract 3.1 the candidate provided incorrect responses in all parts except in part
(b) where he/she sketched an inaccurate diagram to show the variation of
gravitation force on spacecraft and therefore received partial marks.
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A few candidates (11.2%) that performed well had adequate knowledge on the
concept of gravitation. Most of them were able to give clear and correct
explanation for the reasons of the change of kinetic energy of an earth satellite in
the elliptical orbit as well as the factors which determine whether a planet has an
atmosphere or not. They also managed to apply the correct formula in attempting
part (b) (ii). Some of them however confused between the sketch of the variation of
gravitational force from the earth surfaces to infinity and that of the spacecraft
which required them to consider the effect of the moon. Extract 3.2 presents the
answer of one of the candidates who scored high marks in the question.

Extract 3.2
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In extract 3.2 above the candidate provided correct responses for all parts of the
question except part (b) (i) in which he/she sketched the graph for the variation of
gravitational force on a spacecraft from the surface of the earth to infinity without
considering the effect of the moon on the spacecraft.

Question 4: Circular Motion

This question consisted of two parts; (a) and (b). In part (a) the candidates were
required to: (i) justify the statement that “if no external torque acts on a body its
angular velocity will not be conserved”, and (ii) find the resultant linear
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acceleration of a car, given that the car was moving with a speed of 30 ms™ on a
circular track of radius 500 m whose speed was increasing at the rate of 2 ms™. In
part (b) the candidates were given a stem which states that; an object of mass 1 kg
is attached to the lower end of a string 1m long whose upper end is fixed and made
to rotate in a horizontal circle of radius 0.6 m with constant circular speed. In this
part they were required to find the: (i) tension in the string and (ii) period of the
motion.

About two thirds (67.9%) of the candidates attempted this question out of which
54.7 percent scored below 3.5 and 19.4 percent of these scored 0. The candidates
who scored from 3.5 to 5.5 marks were 24.6 percent and those who scored from
6.0 to 10 marks were 20.7 percent. These data shows that the general candidates’
performance in this question was average because 45.3% of the candidates scored
3.5 marks or above as illustrated in Figure 4.
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Figure 4: The performance of the candidates in Question 4.

The candidates who received average scores had satisfactory knowledge on the
concept of circular motion as they managed to answer correctly some parts of the
question. These candidates had good understanding on the condition for
conservation of angular momentum as well as the relationship between tangential
and centripetal accelerations. Some however failed to resolve the forces acting on a
body tied with a rope moving in horizontal circular motion and therefore scored
average marks. Extract 4.1 shows the answer of one of the candidates who
performed well this question.
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Extract 4.1

4 @ \/ T lowenk \-QV\» efonal —\u\Z\IQ o owe o &/)

\\’g Q».Q\,&M \JQ-\J\)Q\%A\ wall '\M} Qx,w)qﬂ\)q}‘ € o \ac \\)3\\\(0

\am \SW-Q W \}V\V\uﬁe 09( dowt @niol L O:Q ’ZN\Q»&wWW—

s WL e Wb \ﬁ_\m P Hw\\m adh ou

m\w&m W ”LWNEM \\mmuf\w [Im\ ‘ge\w \W \W\\)a&

\& Qa\\ﬂ\ \\) M\\AM M\V&QN\!‘\-U\M b&\\& \M&C& " \

\e
dw = UAM\'O\MXE

V\\Nv» WMooms M \S\M WV&M VWowovwn s aiwmu

(\AN\AQN\IQB \3\,& R M\&M \JQXM&\A ‘\\i\(m \/NW\ \w 0\’2&@\\‘\)

(\ﬁWNQ \Qﬂ MM NW/\\”\MM

\\/ \D\“/\U&\TAMSF \AV\QOV\ MQ\QN&ck.

O = 1) 6¢ Ya¢

¢ Qﬁj\\a\“)ﬂ)& e (@) = \1%

Ve \M&c&\ G = Uowal s

Mul&\ G roan \'\QJ_&LQ’\ = Sdoun

Ge = (3()\

500

21




4 @ '\’\/ G»x&i‘m)%’

Ge = Soy80
Too
oe = \eRuwldd

(rvoa ”\Zm{fe»)nkl acdpoWan (ag) = s’

o , ;
Ow :M_\‘(é\q b (oY

A = AW

o Main wm\ﬁmjr \dudow, acelyinNed 1 Q‘GO\\M\SQ

del () '\/ Ronaden m«f \\‘m“%\me‘ ‘_“”‘2&’”‘*“

R \ =
; \-\ NV pas &

o

¥

{\E|

> 1w

\

wa

LT Tougtor o B g

o Moos 4 _dpegt-n) = fug

W\\AU& o ety = S

D}i&\'\)ﬁ‘ 6() = &‘(o\m

0\‘: Qg\w\:&)mw

Teosp = Moy O

W -~ TRwb

22




AICE / .

fwp =

fwd = 06

i

B = b HC)

&
r

R6.%1°

t

M9

l= W9
Gos &
1X9q%

s 26'%?
T-=- \2.26N

N Tomsien w B Sidve'io 1127250

\\/ DQ}V{OB &\\l WX‘\'G\» :
1\?%‘0\?\ (,\\

) & Given by

4= 4%
e

RN [(1x0k

V9%
“-

= /\‘%&kasb
| X)(’MOB VK masow 1S e Sesnds

In extract 4.1 the candidate gave correct responses in every part of the question. For

the part which required illustration, the candidate drew a clear diagram that was
labelled correctly. Also his/her work is clear and presented systematically.

As for the candidates who had poor performance, some of them failed to interpret
the meaning of the word “justify” as used in 4 (a) (i). Most of them tried to state
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the law of conservation of angular momentum instead of providing the required
justification. For example, one candidate responded to this part by writing, ‘No its
angular velocity will be conserved based on the principle of conservation of
angular momentum which states that a body will maintain its state unless an
external force acts on it’. This candidate lacked knowledge about circular motion
as he/she failed to distinguish the conceptual ideas of circular motion from linear
motion. Others were not able to illustrate correctly the given tasks and apply the
correct formula in solving the problems. Extract 4.2 is a sample of a poor
responses from one of the candidates.

Extract 4.2
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In extract 4.2 the candidate illustrated that the object performs vertical circular
motion while the question instructed that the body rotates in horizontal circles.
This mistake caused him/her to apply incorrect formula to calculate the tension
and the period.

Question 5: Newton’s Laws of Motion and Projectile Motion

This question had two parts (a) and (b). In part (a) the candidates were required to
calculate: (i) recoil velocity of the gun, and (ii) velocity acquired by the hunter
during firing if a 75 kg hunter fires a bullet of mass 10g with a velocity of 400 ms™
from a gun of mass 5 kg. In part (b) the candidates were given a stem which states
that; a jumbo jet travelling horizontally at 50 ms™ at a height of 500 m from sea
level drops a luggage of food to a disaster area. The candidates were required to (i)
determine at what distance from the target should the luggage be dropped, and (ii)
find the velocity of the luggage as it hit the ground.

A total of 13,004 (70.2%) candidates attempted this question: out of these
candidates 17.5 percent scored 0; 34.9 percent scored from 0.5 to 3.0 marks; 30.9
percent scored from 3.5 to 5.5 marks; and 16.7 percent scored from 6.0 to 10
marks. These data shows that the performance in this question was average. Figure 5
illustrates the performance of candidates in question 5.
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Figure 5: A pie chart representing candidates’ average Performance in Question 5

The candidates who attempted this question well had ample knowledge and skills
in solving problems relating Newton’s laws of motion and projectile motion. These
candidates were able to identify the principle governing the motion of the bullet in
part (a) and to find the motion of the luggage dropped in air in part (b). Extract 5.1
shows an example of the best response taken from one of the candidates.
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In extract 5.1 the candidate managed to present his/her work well. He/she
identified constraints required for calculating each of the asked quantity. The
candidate also performed systematically the required calculations and gave correct
conclusions.
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On the contrary, the candidates who performed poorly failed to identify the
principle governing the motion of the bullet based on the concept of Newton’s laws
of motion. Some attempted to recall the principle of conservation of linear
momentum but finally lacked mathematical skills in analysing the given data to get
the correct answers. They also faced problems in attempting part (b) which based
on the concept of projectile motion. In this part they were supposed to apply the
Newton’s second equation of motion to solve the problem but instead they applied
Newton’s first equation which led them to give wrong answers. Extract 5.2 is an

example of a poor response to this question.

Extract 5.2
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In extract 5.2 the candidate provided incorrect answers in all parts of the question
due to the use of wrong formula. The candidate was also not carefull enough as
he/she changed the number of the question from 5 (b) (ii) to 5(c) (ii) which is not
indicated in the question paper.

Question 6: Simple Harmonic Motion

The question had two parts; (a) and (b). In part (a) the candidates were given a
simple harmonic equation, x = 6sin10mnt + 8cos10mt, where x is in centimetre
and t in second, then they were required to determine (i) amplitude and (ii) the
initial phase of the motion. In part (b) they were required to: (i) show that the total
energy of a body executing simple harmonic motion is independent of time, and
(ii) find the periodic time of a cubical body of sides 0.2 m and mass 0.004 kg
floating in water then pressed and released such that it oscillates vertically.

This question was attempted by 8,283 (44.7%) candidates, out of which 74.5
percent scored below 3.5 marks out of 10 marks allocated to this question. About
fifteen percent (15.1%) of the candidates scored 3.5 to 5.5 marks while those who
scored 6 to 10 marks were 10.4 percent. These data imply that the general
performance in this question was poor. Figure 6 illustrates the performance of
candidates in question 6.
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Figure 6: Candidates’ Performance in Question 6

The candidates who performed poorly in this question, failed to apply the correct
formula in solving the problem. Some of them wrote correct formula but they
lacked mathematical skills in manipulating the data to get the correct answer. This
is an indication that they lacked knowledge concerning the concept of simple
harmonic motion. Extract 6.1 is an example of an incorrect response taken from the

script of one of the candidates.
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In extract 6.1 the candidate attempted wrongly each part of the question. In part
(a) he/she obtained false value of time t due to poor factorization of t from the
equations. In part (b) the candidate did not know the meaning of initial phase
because he/she associated it with angular velocity.

The candidates who performed well in this question showed a good ability in
mastery of the content as they were able to derive the general equation for
displacement of a particle executing s.h.m and hence compared it with the given
equation in order to find the value of amplitude and initial phase of the motion.
They also managed to derive the formula for total energy of a body executing s.h.m
and to link the concepts of s.h.m and the law of floatation in solving part (b) (ii) of
the question. Extract 6.2 is an example of a good answer from one of the
candidates.
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Extract 6.2
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Extract 6.2 illustrates the competence shown by the candidate in
performing the calculations. The candidate started by stating the demand of

the question in a particular item and then tackled each part of the question
carefully to reach the final answer.
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2.7

Question 7: First Law of Thermodynamics

This question was divided in two parts; (a) and (b). In part (a) the candidates were
required to: (i) give a common example of adiabatic process, and (ii) state what
happens to the internal energy of a gas during adiabatic expansion. In part (b) the
candidates were given a word problem which stated that; a mass of an ideal gas of
volume 400cm?at 288K expands adiabatically where its temperature falls to 273K.
The candidates were required to: (i) find the new volume of the gas, and (ii)
calculate the final volume of the gas if the gas was finally compressed isothermally
until its pressure returns to its original value.

A total of 9,194 (49.6%) candidates attempted this question, out of which 33.9
percent scored 0 marks, 38.3 percent scored 0.5 to 3.0 marks, 20.1 percent scored
3.5 to 5.5 marks, and 7.7 percent scored 6.0 to 10 marks. These scores reveal that
the candidates’ general performance in this question was poor. The analysed data
are illustrated in Figure 7.
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Figure 7: A bar graph showing candidates’ performance in question 7.

The candidates who performed poorly in this question, were not able to provide a
common example of adiabatic process and to give a proper explanations on the
effect faced by the internal energy of a gas during adiabatic expansion.
Furthermore, they applied a wrong formula and laws in finding the new and final
volumes of a gas under isothermal condition. This shows that most of them lacked

38



knowledge and skills of solving problems related to the concept of first law of
thermodynamics. Extract 7.1 shows a sample of an incorrect response given by one

of the candidates.

Extract 7.1
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In extract 7.1 the candidate provided an illustration in part (a) (i) which did not
match with the demand of the question. Also the candidate used Charles’ law to
calculate volume of the gas under adiabatic process which is not correct.

On the contrary, the candidates who performed well managed to apply the formula
and the first law of thermodynamics in analysing the data to get the correct answer.
In addition, they provided correct responses on the common example of adiabatic
process and gave correct reason for what happens to the internal energy of a gas
during adiabatic expansion. This indicates that they had good mastery about the
concepts of thermodynamics. Extract 7.2 is a sample of a correct response from
one of the candidates who responded correctly to this question.
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Extract 7.2
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In extract 7.2 the candidates wrote the correct response for each part of the
question. It seemed they had adequate knowledge of adiabatic process therefore
they were able to support mathematically the response in 7(a) (ii).
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2.8

Question 8: Transfer of Heat and Thermometry

This question consisted of three parts; (a), (b) and (c). In part (a) the candidates
were required to state: (i) Prevost’s theory, and (ii) Wien’s displacement law. In
part (b) they were required to explain briefly why, (i) steam pipes are wrapped with
insulating material, and (ii) stainless steel cooking pans fitted with extra copper at
the bottom are preferred. In part (c) the candidates were required to determine the
Celsius temperature defined by the property x that corresponds to a temperature of
50°C on a gas thermometer if the value of the property x of a certain substance was
given by xy = x, + 0.50 + 2 x 107*62? where 6 is the temperature in degree
Celsius.

A total of 17,175 (92.7%) candidates attempted the question, out of which 23.7
percent scored 0 to 3.0 marks including 9.1 percent who scored 0. The candidates
who scored 3.5 to 5.5 marks were 24.8 percent while those who scored 6.0 to 10
marks were 51.5 percent. Generally, the performance of this question was good.
Figure 8 presents performance in question 8.

Scores
m0-3
03.5-55
m6.0-10

Figure 8: The candidates’ performance in question 8.

Majority (76.3%) of the candidates who performed well stated the Prevost’s theory
of heat exchange as well as Wien’s displacement law. They gave correct reasons
why steam pipes are wrapped with insulating material and why stainless steel
cooking pans fitted with extra copper at the bottom are more preferred in domestic
use. In addition, they managed to derive the formula and determine the Celsius
temperature with respect to thermometric property of a given substance. Generally
these candidates were conversant with the concepts of thermometry. Extract 8.1
illustrates the performance of candidates in question 8.
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Extract 8.1
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In extract 8.1 the candidate managed to provide correct responses for each part of
the question and he/she presented his/her work systematically and gave precise
conclusions.

The candidates who performed poorly failed to comprehend almost all parts of the
question. They failed to recognize that steam pipes are wrapped with insulating
materials in order to minimize the loss of heat due to radiation. Furthermore copper
has greater thermal conductivity than steel as it allows more heat to flow into the
pan hence cooking of food becomes easier and faster. Apart from that, most of
them had poor mathematical background on thermometry as they failed to relate
the given expression of property X in determining its Celsius temperature which
corresponds to a temperature of 50°C on a gas thermometer scale. Extract 8.2
presents a sample response of one of the candidates who performed poorly in this
question.
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Extract 8.2
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In extract 8.2 the candidate failed to state correctly the Prevost’s theory of heat
exchange and Wien’s displacement law as well as applying the correct formula to

find the Celsius temperature corresponding to a temperature of 50°C on a
gas thermometer.
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2.9

Question 9: Current Electricity

The question was divided in two parts; (a) and (b). In part (a) the candidates were
required to: (i) explain the advantage of using a greater length of potentiometer
wire, and (ii) to explain why Wheatstone bridge is not suitable for measuring very
high resistance. In part (b) the candidates were given the following circuit diagram
then required to calculate the: (i) current flowing through the circuit and (ii)
potential difference, V.
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This question was attempted by 64.1 percent of the candidates; out of which 76.1
percent scored 0 to 3 marks, 18.7 percent scored 3.5 to 5.5 marks while 5.2 percent
scored 6 to 10 marks. These analytical data show that the question was poorly done
as shown in Figure 9.

5.2%

Scores

m0-3
O035-55
m6.0-10

Figure 9: Candidates’ Performance in Question 9.

Most of the candidates who responded poorly in part (a) (i) failed to understand
that having greater length of potentiometer wire would reduce the potential
gradient along the wire and thus increase the wide range and make the
measurement taken to be more accurate. One candidate for example wrote it helps
higher amount of electricity to pass while another candidate wrote it helps to get
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clearly the resistivity of a particular wire. In part (a) (ii), the candidates were
supposed to show that Wheatstone bridge is not suitable for measuring very high
resistance because, for high sensitivity of the bridge, all resistances should have
high values to reduce the current passing through it which would damage or make
the device insensitive. In part (b) also some of these candidates lacked
mathematical skills as they failed to analyse and identify the number of loops in
the given figure and hence apply Kirchhoff’s laws to calculate the current flowing
through the circuit and its corresponding potential difference V,,;,. Extract 9.1 is a
sample taken from the answer of one of the candidates who responded incorrectly
to this question.
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In extract 9.1 the candidate attempted to explain how the resistivity of the wire
could be affected due to greater length instead of the advantage. In part (b), he/she
failed to analyse the given circuit diagram and to apply Kirchhoff’s laws and

hence obtained incorrect answers.

On the contrary, most of the candidates who performed well provided inevitable
explanations about the asked terms. They also showed a great ability in analysing
the circuit diagram and organizing the data when applying Kirchhoff’s laws in
finding the correct answers. This is an indication that they had a good
understanding about the concept of current electricity. Extract 9.2 shows an
example of a good response to this question.
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Extract 9.2 shows how the candidate was systematic in analysing the circuit
diagram and applying Kirchhoff’s laws to obtain the correct answers although the
responses given in part (2) (i) and (ii) are not so neatly presented.

2.10  Question 10: Current Electricity

This question comprised of three parts; (a), (b) and (c). In Part (a) (i), the

candidates were required to list two factors which the resistivity of material

depends and in (a) (ii) to determine with reason, the new resistivity of a wire of

resistivity p if its length was doubled after being stretched. In part (b), the

candidates were required to: (i) explain why a high voltage supply should have
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high internal resistance, and (ii) justify the statement that “it is not possible to
verify Ohm’s law by using a filament lamp”. In part (c¢) the candidates were
required to find: (i) resistivity of a wire, and (ii) conductivity of a wire if a
potential difference of 4 V is connected to a uniform resistance wire of length 3.0
m and cross sectional area 9 x 10 m? allowing a current of 0.2 A to flow through
it.

A total of 17,320 (93.5%) of the candidates attempted the question, out of which
36.0 percent scored below 3.5 marks including 5.6 percent who scored 0 marks.
The candidates who scored 3.5 to 5.5 marks were 57.9 percent while those who
scored 6 to 10 marks were 6.1 percent. This shows that the candidates’ general
performance to this question was good. The graphical presentation of these data is
shown in Figure 10.
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Figure 10: Candidates’ Performance in Question 10.

The candidates with good performance had a good understanding of the subject
matter especially on the concept of electric conduction in solids. This enabled them
to identify the factors affecting resistivity of a material, the relationship between
voltage and internal resistance of a source of e.m.f as well as rationalizing the
properties of a filament lamp. In this case, they managed to recognize Ohm’s law
and its applications in calculating the resistivity and conductivity of a wire. Extract
10.1 shows a good response from one of the candidates with good performance.
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Extract 10.1
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Extract 10.1 indicates the competence shown by the candidate in analyzing the
problem. The candidate was precise in organizing the concepts to reach the
expected answers.

However, some of the candidates who performed poorly in part (a) wrote two
factors as ‘“cross-sectional area” and “length of the wire” as they failed to
recognize that resistivity depends only on the nature and temperature of the

54



material so when the wire is stretched to double its length, its new resistivity will
remain the same as before. The analysis also shows that instead of comprehending
the given statement in part (b), some of the candidates stated Ohm’s law. The
candidates did not realize that, filament lamp is non Ohmic material and hence
disobeys Ohm’s law. Extract 10.2 illustrates a poor response given by one of the
candidates.

Extract 10.2

1P - a

i/

Resis Heity of Ha matend =/ c[epu&b oh

- Lvpss —rectidus [ ates o’/ foo mq%ur?/

— Tle  lonstt of tha matfes/

174

//, He wive of re//?/?’l//(/ﬁ, f/7 Jhreeheo! cﬂ)aé/e

(tr leastls Heve will be decvease iy 1Nty due fo
reishu'ly o heewely ,pw,adf%ﬂq/ b farlh,

55



211

|0 A)
i
fa !
L
bi. P

The high voltane supply dhould Lave o bigh

intevaa/| resfifcence pue P W/%as,e U ipeisele

’/)vulpolfbbmcl/ o wurrent \é=zﬂ— « Tha e i
hoving bhisth ‘nteensg/ kew&(/—;nu Jt will fecilifale

o have Wish output poaser. §o as to decreccse

He o-m—f (E) = je. E= V=T

by

P

s
174

“Ire  not po:x)l,[e b venty Ohm'ly lav

by wiineg 4 ,/;'/an/,zrn‘ laevp " due o Chml la
Slele, st

i Tle cwrent pquﬂdﬁ f/z/VDu_ng a conclecchor

7 _direetly Ipyvﬁak/fonq/ /v p- o acvos 4 prvdec/

ne Exteivnea | ,',COVC¢ act  on i U

r In ¢ ,ﬁ//aman# /ﬂ”";’ nz ;/!W of ewwint

o well o4 e p- d. Ffo be ,;ropar/fanq/ Wit

In extract 10.2 the candidate wrote incorrect factors on which the resistivity of a
material depends. In part (b), he/she failed to respond correctly and instead of
justifying the given statement, the candidate attempted to state Ohm’s law.

Question 11: Electronics

This question had parts (a), (b) and (c). In part (a) the candidates were required to
explain briefly the function of: (i) oscilloscope and (ii) Op-amps. In part (b) they
were required to study the given figure and then construct a truth table showing the
output P, Q and R.
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In part (c), the candidates were required to: (i) list three basic elements of
communication system and (ii) explain advantage of using optical fibre systems
than coaxial cable system in telecommunication processes.

A total of 11,293 (60.9%) candidates attempted this question, out of which 18.3
percent scored below 3.5 marks, 33.4 percent scored 3.5 to 5.5 marks, and 48.3
percent scored 6.0 to 10 marks. These scores show that the candidates’
performance in this question was good. Figure 11 illustrates candidates
performance in the question.
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Figure 11: Candidates’ Performance in Question 11.

The candidates who performed well were able to explain the function of

oscilloscope and Op-amps and they managed to analyse the given figure and drew

the correct truth table showing the output P, Q and R. Apart from that, they
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correctly mentioned the basic elements of communication systems and listed the
advantages of using fibre than coaxial cable system in telecommunication
processes. Extract 11.1 shows a sample of a good response.

Extract 11.1
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Extract 11.1 shows that the candidate managed to provide correct answers to all
the parts of the question.
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On the contrary, the candidates who performed poorly lacked basic knowledge on
amplifiers and the procedure for finding outputs of logic gates. One of these
candidates wrote: Oscilloscope is used for producing x-rays. This candidate failed
to show that oscilloscope is used to display waveforms, measurement of voltage
frequency and phase as well as acting as a clock. Besides that, these candidates
lacked fundamental concepts regarding telecommunication process as they were
not able to even list three basic elements of communication system which are
transmitter, communication channel and receiver. Extract 11.2 shows the
responses of one of the candidates who performed poorly in this question.
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In extract 11.2 part (a) (i) the candidate stated the function of x-ray machine
instead of oscilloscope. He/she mentioned cellular phones, computer and AM/FM
Radio as the basic elements of communication system instead of transmitter,
communication channel and receiver. He/she lacked understanding on the topic of
communication.
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2.12

Question 12: Electronics

This question had three parts; (a), (b) and (c). Part (a) required the candidates to: (i)
define the term semiconductor and (ii) give three examples of semiconductor
materials. In part (b), the candidates were required to: (i) outline two factors on
which electrical conductivity of a pure semiconductor depends and (ii) explain how
the forbidden energy gap of an intrinsic semiconductor varies with increase in
temperature and finally, in part (c), the candidates were given a circuit diagram as
shown in the Figure below and were required to calculate: (i) the peak voltage and

(ii) the period.
S
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To Y plates of
3Vr.ms ] ;
50 Hz oscilloscopes

T B

A total of 12,905 (69.6%) candidates attempted the question, out of which 34.5
percent scored 0 to 3 marks including 6.9 percent who scored 0 marks. The
candidates who scored 3.5 to 5.5 marks were 27.6 percent and those who scored 6
to 10 marks were 37.9 percent. The analysed data indicates that the general
performance in this question was good as illustrated in Figure 12.
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Figure 12: Candidates’ performance in Question 12.

The candidates who performed well in this question managed to provide a correct

definition and give examples of semiconductor materials, explain two factors on

which electrical conductivity of a pure semiconductor depends and they explained

precisely the manner in which forbidden energy gap of an intrinsic semiconductor
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varies with increase in temperature. They were also able to apply the correct
formula and the given data to calculate the values of the peak voltage and period of
a.c source. These candidates had good understanding about semiconductors and its
characteristics. Extract 12.1 presents an example of a good response to the

question.
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In extract 12.1 the candidate provided short and clear responses for each part of
the question which required explanations as well as precise calculations for the
parts which required computation.

The candidates who performed poorly failed to clearly define the term
semiconductor and list its examples. One candidate for example wrote: solid state,
liquid state and gaseous state which are three states of matter instead of silicon,
germanium and gallium arsenide. Besides that, they were not able to outline two
factors on which electrical conductivity of a pure semiconductor depends, or to
interpret the given circuit diagram and apply the correct formula to calculate the
period and peak voltage. They therefore lacked basic knowledge on
semiconductors and its properties. Extract 12.2 is a sample answer from one of the
candidates who performed poorly in this question.
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In extract 12.2, part (a) and (b) the candidate failed to comprehend correctly the
concepts asked and applied wrong formula in part (c) to find the period and peak
voltage.

2.13  Question 13: Electronics

This question comprised of three parts, namely (a), (b) and (c). In part (a) the
candidates were required to explain the meaning of: (i) P-type semiconductor and
(if) N-type semiconductor. In part (b) the candidates were required to: (i) list three
types of transistor configurations, and (ii) Explain why a collector of a transistor is
made wider than emitter and base. In part (¢) the candidates were required to
calculate: (i) the current amplification factor, § and (ii) current gain, a, given that;
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a charge of 100uA in a base current produces a change of 3mA in the collector
current.

Ninety percent (90%) of the candidates attempted this question, out of which 27.3
percent scored below 3.5 marks, 24.5 percent scored from 3.5 to 5.5 marks and
48.2 percent scored 6 to 10 marks. These scores imply that the performance of the
question was generally good. These data are shown in Figure 13 below.
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Figure 13: Candidates’ performance in Question 13.

Majority (72.7%) of the candidates who performed well were able to explain
precisely the meaning of P-type and N-type of semiconductor and to give the
correct reason why the collector of transistor is made wider than emitter and base.
Some also applied the correct formula in calculating the current amplification,
and current gain, a. This indicates that they had good understanding on transistors
and its configurations. Extract 13.1 shows the responses of one of the candidates
who performed well in this question.
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Extract 13.1 shows a candidate with good understanding on the concepts asked as
he/she managed to write the correct responses for each part of the question.

The candidates who performed poorly in this question failed to explain the
meaning of P-type and N-type of semiconductors which are basic concepts in
electronics. Most of them failed to argue why the collector of a transistor is made
wider than that of an emitter and base. This implies that they had inadequate
knowledge and skills in solving electronics problems. In this case, the candidates
showed a good understanding that, during its operation the excess heat is produced at
the collector junction. Therefore, the collector is made wider to dissipate heat and so
protect it from distortion. Extract 13.2 is a sample response of one of the candidates
who performed poorly in this question.
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In extract 13.2, the definitions of P-type, N-type semiconductors and the wrong
formula written by the candidate show that he/she completely lacked the basic

knowledge

of transistors and its mode of operation.
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2.14  Question 14: Environmental Physics

This question had two parts; (a) and (b). In part (a), the candidates were required
to: (i) state three sources of heat energy within the interior of the earth, and; (ii)
discuss two advantages of windbreaks to plant environment. In part (b), the
candidates were required to explain briefly the major causes of: (i) water pollution
and (ii) air pollution.

A total of 14,708 (79.4%) candidates attempted this question, out of which 2.1
percent scored 0 marks, 14.9 percent scored 0.5 to 3 marks, 56.8 percent scored 3.5
to 5.5 marks and 26.2 percent scored 6 to 10 marks. These scores imply that the
general candidates’ performance in this question was good as illustrated in Figure
14.
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Figure 14: Candidates’ performance in question 14.

The candidates who performed well in this question were able to state correctly the
three sources of heat energy within the interior of the earth and explained correctly
the two advantages of windbreaks to plant environment. They also were able to
briefly explain the major causes of water and air pollutions as required, showing
that they had knowledge about environmental physics. Extract 14.1 shows the
responses of one of the candidates who performed well in this question.
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In extract 14.1 the candidate provided the correct responses with respect to the
demand of question. He/she was precise in explaining the three sources of heat
energy in the interior of the earth, two advantages of windbreaks to plant
environment and the major causes of water and air pollutions in the environment.

The candidates who performed poorly in this question failed to provide correct
responses in most parts of the question. Some of them misinterpreted the question
by providing responses which are not relevant. One of the candidates for example
listed three sources of heat within the interior of the earth as energy from the sun,
energy from wind and energy from the surrounding. In actual fact, these are
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renewable energy which are found outside the earth. Extract 14.2 presents a sample of
such incorrect responses.

Extract 14.2
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In extract 14.2 part (a) the candidate gave wrong answers but also in part (b)
he/she attempted to define water and air pollution instead of stating its causes.

ANALYSIS OF THE CANDIDATES’ PERFORMANCE PER QUESTION
IN PHYSICS 2

Question 1: Fluid Dynamics

This question had three parts (a), (b) and (c). In part (a), the candidates were
required to: (i) state Bernoulli’s theorem for the horizontal flow (ii) state the
principle on which Bernoulli’s theorem is based and (iii) find the rate of flow of
water through the pipe which is full of water, given that at a certain point A, it tape
from 30 cm diameter to 10 cm diameter at B and the pressure difference between

points A and B is 100 cm of water column. In part (b), they were required to (i)
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define the term terminal velocity and (ii) derive an expression for the terminal
velocity of spherical body falling from rest through a viscous fluid. In part (c) the
candidates were required to find the pressure difference across the first capillary
when two capillaries of the same length and radii rating of 1 : 2 are connected in
series and the liquid flows through the system under stream line conditions, given
that the pressure across the two extreme ends of the combination is 1 m of water.

The question was attempted by 81.9 percent of the candidates, out of these 38.0
percent scored 0 to 6.5 marks, 34.9 percent scored from 7 to 11.5 marks and 27.1
percent scored from 12 to 20 marks. These scores indicate that the general
performance in this question was good as illustrated in Figure 15.

Scores

m0-6.5
07-115
m12-20

Figure 15: Candidates’ Performance in Question 1

The candidates who performed well in this question correctly stated Bernoulli’s
theorem for the horizontal flow, and mentioned the principle on which Bernoulli’s
theorem is based. Most of them were able to recall and apply both equations of
continuity and Bernoulli’s equation to find the rate of flow of water through the
pipe. In addition, they managed to define the given terms, to derive the expression
and calculate the pressure difference correctly. These candidates had good
understanding on the concept of fluid dynamics. Extract 15.1 shows one of the
responses from the candidate who answered the question correctly.
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In extract 15.1 the candidate answered correctly all parts based on the

requirements of the question.

The candidates who performed poorly in this question failed to state Bernoulli’s
theorem and to apply the equations of continuity and Bernoulli’s to find the rate of
flow of water through the pipe. Some also confused defining the term ‘terminal
velocity” with linear velocity. They failed to derive the expression of terminal
velocity for a spherical body. One of the candidate for example wrote, terminal
velocity is the velocity possessed by a body in air due to the resistance of
gravitational force showing that he/she lacked knowledge on fluid dynamics.
Extract 15.2 shows a sample response from one of the candidates who attempted

this question but did not perform well.
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In extract 15.2 the candidate explained the terms found in Bernoulli’s equation e.g.
kinetic energy, potential energy and pressure instead of stating Bernoulli’s

theorem and the principle on which it is based.

Question 2: Vibrations and Waves

This question had three parts (a), (b) and (c). In part (a), it was given that a cyclist
and a railway train were approaching each other with a speed of 10 m/s and 20 m/s
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respectively. The candidates were required to calculate the following terms at the
moment the engine driver sounds a warning siren at a frequency of 480 Hz: (i) the
frequency of the note heard by the cyclist before the train had passed, and (ii) the
frequency of the note heard by the cyclist after the train had passed. Part (b)
required the candidate to: (i) deduce whether the wave is travelling in the positive
x-direction or in the negative x-direction given that y = asin(wt — kx) represents
a plane wave travelling in a medium along the x-direction, y being the
displacement at the point, x at time, t, and (ii) determine the speed of the wave,
given that, a=1.1x10"m, w=6.5x10°s" and k = 19 m™. Part (c) required the
candidates to: (i) explain briefly why diffraction is common in sound but not in
light and (ii) find the length of the wire that should be reduced to bring it again in
unison with the same tuning fork, whereby a 40 cm long wire is in unison with a
tuning fork of frequency 256 Hz stretched by a load of density 9 gm™ hanging
vertically when the load is then immersed in water.

Ninety eight (97.8%) percent of the candidates attempted this question, out of these
0.8 percent scored 0 marks, 36.6 percent scored from 0.5 to 6.5 marks, 33.1 percent
scored 7 to 11.5 marks and 29.5 percent scored 12 to 20 marks. These scores
indicate that the general performance in this question was good as shown in Figure
16.
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Figure 16: Candidates’ Performance in Question 2.
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Most of the candidates who performed well in this question were conversant with
the concepts of vibrations and waves as they were able to recall and apply the
correct formulas in performing calculations by using the given expressions and
data to fulfil the demands of the questions. These candidates managed to explain
briefly the reasons why diffraction is common in sound but not in light and to show
how the length of the wire can be reduced to bring it in unison. The answer of one
of the candidates who performed well in all parts of the question is shown in
extract 16.1.

Extract 16.1

Constdar THR conaUut o o8 Thafrobilewr,
|

a '\ ——p el __YUs
-] L [
VRSN AP -
\\‘\’Q.\n) 7 l} 4__ = \ \ \\
TUs
FArsy eace

Bfore YN hae pasee of

U\??\&si‘\s AoeNer Pneit\e |

%\: ‘\/‘\‘\-\Q\

\\l—\’(s}%

S’\: 30+ 1o 1 s LBO
\ %o-"0o ] '
?\{J\_\m‘-\q\j Neav W .ei‘\(\.uh —= 525 Wz
tarwy o,
'\7«, ARAN TR Y ‘T“Llr\ Nagq VQ&SQ-:Q
TV = N -Mm )
ER T O
Y= 3ho-'o 1\ x 496
R \ A%otvno ) '
$' = byonr -

?«w&\mr@j | PNy L ek ~ L\—LI—OHE .

86



Since
2%) = 8N \\»Jc-mwx )
Thaw  The wane g V“\’"‘“’U\Q n TR Dosidive
V(*e\\l'et\‘iot) i
b, RSO
B = ‘\!'\t\\\uk —A\C % ) _
WX Alven wa= G Sx\s S|
Lo
Ay = G Sx\e
§ = Gsx&
LA\
§= \o3u.,S W=.
algs  Qrown
W o= B\
2.
\§ = 1\
'xn
By = N Ne
™= 9:-330F ™.
e N = N
V= \o2%. g 5 0-20°}
= A% sl
SRt of Y wsve = Run .y w\S.
2L [ Seund  wave have \avye \M\.’vt\ﬁ.n_s\‘\(\ Lo Qave 2
o Rl we ave Smal| wavRlengbly P whar
Seuadl Ratses bnenighy a vmall "?‘U\J‘;\g W ey
) ARk Aud Yo \cﬁ‘:-gp?‘ wsavAong Y cetmpaned o

Unes saemql)\ ‘W“““f Wuk UaWe \\am\f\g Trnal| wavelery

87



YW An ™otk Cages \\‘g uxox\r’@\ﬂa\.g\-\,\ g S‘f“\q\‘

%"‘n"qu—{q u ‘ﬁ‘\q\‘ 653 5“\5\\\ Q?Qn—k‘\ﬁ s TNo

XY Q—Rmd}ﬂeﬂ "\ ohcerue Dynder st ma

e Mg tqnte § .

ne'hy| TeNside. YThae tondifar =% ™he Peodom |
L‘(‘QC\—\-\
AN - L
J
N
Wy
§= L \Tr
AL\ "W
—
§= t [Xval. ,
N —

e e weket  uwisg \Theee vied 'y Walte..

AN F

BN\

]

= 3\

ALy M

BuX Aue fo |\gneY  gqeeaent waiany

<% \ead T= (F-Fui)vq.

88




= TN\ U5
L) M
WX WWs o veqaire o el
= §
Lo 3V =3NS -Fuyvq |
L\ L
vose Y g o= 0 (T'S’L)]
_En Ly
N-E YT Y
LoAS-g Ly
\_\ —_— \_\(f-SQ’ "“-"-\' \-:L\'QQ’”‘L
\ = \mo\cq\;g
W= | Jax®m-on  T=a4x 5
: AxG = IXG v
, T ; e |
LW« = Mo %,|1x\b—-\ooo )
TR
*ovuk Yhe C‘&“&'\\“j aiven) ‘g SThaly tompawd
Yo Yhe Aensd ¢ waber So tha
Yuss\ion @anast be So\ve_\;\“c Tuarthey,
- Al rnatively \§ we aze  avea Anmi\%,t‘ \se c\e\(:%
Wren ety o8 \oad — NOoolecyd.
NN :
v ="Moo, %

'\ qQobo -\ 0

\ @00

In extract 16.1 the candidate gave the correct responses according to the
requirements of the question. He/she was able to recall and apply the formula of
finding frequency before the train passed and the frequency after the train passed.
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Some of the candidates performed poorly in this question as they failed to recall
and apply the correct formulas in performing calculations. Most of them were not
able to give reason on why diffraction is common in sound but not in light. One
candidate for example wrote; Diffraction is common in sound and not in light since
longitudinal wave have tendency of spreading unlike electromagnetic waves. This
verified to inadequate knowledge on the concepts of vibrations and waves and its
propertied. The candidates should understand that, diffraction effect is quite
pronounced if the size of the obstacle or opening is of the order of the wavelength
of the wave. i.e, since the wavelength of light is very small compared to the objects
around us, diffraction of light is not easily seen unlike that of sound waves. Extract
16.2 shows a sample response from one of the candidates who performed poorly in
this question.

Extract 16.2
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In extract 16.2 the candidate wrote the formula for finding frequency but he/she

interchanged the formula of frequency before and after the train had passed.

Question 3: Vibrations and Waves

This question had three parts; (a), (b) and (c). In part (a) the candidates were
required to determine the separation of double slit, given that in Young’s double
slit experiment a total of 23 bright fringes occupying a total distance of 3.9 mm
were visible in a travelling microscope, which was focused on a plane being at a
distance of 31 cm from the double slit, and the wavelength of light used was
5.5x107 m. In part (b) they were required to find wavelength of the light when a
grating with 300 lines per millimetres is illuminated normally with parallel beam
of monochromatic light and if a second order principal maximum is observed at
18.9° straight to the direction. Part (c) required the candidates to find the value of
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the width “a” that will be the first minimum of light falling at the angle of 30°
when the wave length of light is 6500 nm.

The question was attempted by 33.3 percent of the candidates whose scores are as
follows: 33.3 percent scored from 0 to 6.5, including 5.3 percent who scored O,
33.6 percent scored from 7.0 to 11.5 marks and 33.1 percent scored from 12 to 20
marks. These scores indicate that the performance in this question was good as
shown in Figure 17.
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Figure 17: Candidates’ Performance in Question 3.

The candidates who performed well in this question were able to use the correct
formulas and give proper procedures in finding the separation of the double slit,
the wave length of light and the width of the slits ‘a’. Extract 17.1 presents a
sample of responses from the candidates who performed well in this question.
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Extract 17.1
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In extract 17.1 the candidate was systematic in organizing the data, hence ended
with correct answers in all parts of the question.

It has been observed from candidates’ scripts that most of them wrote correct
formulas but they used wrong procedure in determining the correct answers. This
shows that they lacked knowledge on the concept of vibrations and waves
particularly on how Young’s double slit experiment can be carried out to determine
the distance of separation of double slit, wavelength and a slit width. Extract 17.2
is a sample taken from the script of one of the candidates who performed poorly in

this question.
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Extract 17.2
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In extract 17.2 the candidate failed to recognize and apply the correct formula and
procedure in finding the separation of double slits, wavelength of light and the
width of the slit.

Question 4: Properties of Matter

This question had three parts; (a), (b), and (c). Part (a) required the candidates to
find the tension in the rod when it has cooled to 20°C given that a steel rod of
length 0.60 m and cross sectional area 2.5x10°m? at a temperature of 100°C is
clamped so that when it cools it was unable to contract. In part (b), the candidates
were required to find the length when a load of 500 g is applied on a spring, given
that a spring of 60 cm long was stretched by 2 cm by a load of 200 g. In part (c),
the candidates were required to calculate the percentage increase in length of a
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wire of diameter 2.2 mm stretched by a load of 100 kg, if the Young’s modulus of
wire is 12.5x10"°Nm,

A total of 11,346 (61.2%) candidates attempted this question, out of these
candidates 25.5 percent scored from 0 to 6.5 marks, 26.6 percent scored from 7.0
to 11.5 marks and 47.9 percent scored from 12 to 20 marks. These scores indicate
that the general performance in this question was good. The following pie chart
illustrates the information given above.

Scores
mO0-65
o7-115
m12-20

Figure 18: Candidates’ Performance in Question 4.

The candidates who attempted this question correctly had good understanding on
properties of matter especially the concept of elasticity. Most of them were able to
find the tension of the rod, its length and hence calculate the percentage increase in
length. Extract 18.1 below shows the response of one of the candidates who
performed well in this question.
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Extract 18.1
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In extract 18.1 the candidate managed to recognize and apply the required formula

to get the correct answers in all parts of the question.

The candidates who performed poorly were not able to recall the formula of
Young’s modulus and apply it in finding the tension, length and the percentage
increase in length of a wire. Some lacked mathematical skills as they tried to
answer some parts of the question and left other parts, this led them to score low
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marks. These candidates lacked knowledge and skills for solving questions based
on the concept of elasticity. Extract 18.2 presents a sample of a poor responses
from the script of one of the candidates.

Extract 18.2
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In extract 18.2 the candidate didn’t write any formula when performing calculations.
He/she substituted the data in a place where there is no formula and thus ended up
with an incorrect answer.

Question 5: Electrostatics

This question had three parts; (a), (b), and (c). In part (a), the candidates were
required to: (i) define the terms capacitance and electric potential and (ii)
determine the value of capacitance, C of the capacitor when it is fully charged by
200 V battery, then discharged through a small coil of resistance wire embedded in
a thermally insulated block of a specific heat capacity 2.5x10? Jkg™* K™ and of mass
0.1 kg, if the temperature of the block rises by 0.4 K. In part (b), the candidates
were required to: (i) calculate the capacitance of the capacitor and (ii) the energy
stored in the capacitor when a parallel plate capacitor has plates each of area 0.24
m? is separated by a small distance 0.50 mm when the capacitor is fully charged by
a battery of electromotive force of 24 V. In part (c), the candidates were required
to: (i) comment on the assertion that the safest way of protecting yourself from
lightning is to be inside a car, and (ii) find the total potential energy of the system
of point charges shown in the Figure below.
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The question was attempted by 46 percent of the candidates, out of which 36.7
percent scored from 0 to 6.5 marks including 4.5 percent who scored 0 marks, 37.5
percent scored from 7 to 11.5 marks and 25.8 percent scored from 12 to 20 marks.
These scores suggest that the general performance in this question was good.

(2]
o
)

o
1

36.7 37.5

Gandidates
o

m0-6.5
Oo7-115
m12-20

Peoscentage of

[uny
o
1

0-6.5 7-115 12-20
Scores

Figure 19: Candidates’ Performance in Question 5.

The candidates who performed well in this question were conversant with the
concepts of capacitors and electric potential due to point charges as they managed
to define the terms and apply the correct formula to find the capacitance, C of a
capacitor, the energy stored and the total potential energy of the system of point
charges. Most of them were able to give correct comments on the assertion that the
safety way that one could protect himself from lightning is to be inside a car.
Extract 19.1 presents the answer of a candidate who attempted well.
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Extract 19.1
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In extract 19.1 the candidate comprehended correctly to all terms and applied the
correct formula and procedures in performing calculations to get the correct
answers.

As for the 36.7 percent of the candidates who performed poorly, they failed to
respond correctly to many parts of the question. Some of them failed to justify the
given statement in part (c) (i). For example, one of the candidates wrote safety way
is to be away from all things which can conduct electric charge during rain like
phones, radios and television. This response does not match with the demand of the
question. Moreover, many candidates didn’t understand the principle on which the
capacitor works i.e charging and discharging process of a capacitor. This shows
that they lacked knowledge on the concept of electrostatic as well as poor
mathematical skills in performing calculations. Extract 19.2 shows a response from
a candidate who performed poorly in this question.
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In extract 19.2 the candidate wrote incorrect answers which were irrelevant to the
asked concepts.

3.6 Question 6: Properties of Matter

Part (a)

of this question required the candidates to: (i) define the terms tensile

stress and tensile strain (ii) calculate the work done in stretching copper wire of
100 cm long and 0.03 cm? cross sectional area, when a load of 120 N is applied. In

part (b)

the candidates were required to: (i) mention any two factors on which

modulus of elasticity of a material depends and (ii) Find fractional increase in
length of the wires due to the weight of the traffic light, given that a 45 kg mass of
traffic light is suspended with two steel wires of equal lengths and radii of 0.5cm
and the wires make an angle of 15° with the horizontal. In part (c) the candidates
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were required to: (i) define free surface energy in relation to the liquid surface (ii)
explain what will happens if two bubbles of unequal radii are joined by a tube
without bursting and (iii) calculate the work done in breaking the drop of mercury
of radius 5 mm falling on the ground and breaking into 1000 droplets.

A total of 11,618 (62.7%) candidates attempted this question, out of these 53.1
percent scored from 0 to 6.5 marks, 31.6 percent scored from 7.0 to 11.5 marks;
and 15.3 percent scored from 12 to 20 marks. These data indicates that this
question was averagely performed. The above data are summarized in Figure 20.
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Figure 20: Candidates’ Performance in Question 6.

The candidates who performed well in this question were conversant in the concept
of properties of matter as they managed to describe surface tension and elasticity in
terms of molecular theory. In addition, they were able to analyze surface tension in
terms of surface energy. By doing so they managed to find the work done in
stretching a copper wire, in breaking a spherical drop of mercury into 1000
droplets and resolving the fractional increase in length due to weight of a traffic
light. Extract 20.1 shows the answer of one candidate who performed well in this
question.
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Extract 20.1
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Extract 20.1 shows that the candidate attempted well this question by following
correct procedures, applying correct formulas and conceptual ideas that met the
demands of the question.

However, some of the candidates who performed poorly in this question were not
able to recognize and apply the correct formulas and procedures in calculating the
work done. They also failed to illustrate the given instructions with a free body
diagram identifying an angle of 15° that two steel wires made with the horizontal.
Moreover, majority failed to comprehend correctly part (c) (ii). This indicates that
the candidates had inadequate knowledge especially on the concepts of elasticity
and surface tension. One candidate for example wrote; a bubble with smaller radii
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will increase in size due to higher pressure from a bigger bubble. The candidates
should understand that the smaller bubble will gradually collapse while the larger
bubble expands. Extract 20.2 presents an incorrect response from one of the
candidates.

Extract 20.2
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In extract 20.2 the candidate wrote incorrect answers to all parts of the question. In
part (c) (iii) for example he/she wrote formulas based on the concept of Newton’s
laws of motion instead of properties of matter as required in this question.
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3.6

Question 7: Atomic Physics

This question had four parts (a), (b), (c) and (d). In part (a), the candidates were
required to give the meaning of the terms: (i) Atomic mass unit (a.m.u) (ii) Binding
energy and (iii) Mass defect. In part (b) they were required to calculate the binding
energy per nucleon for phosphorus P, given that ;P =30.97376 am.u and ;H

=1.00782 a.m.u. In part (c), the candidates were required to: (i) write down the

equation for the disintegration of thorium nucleus 22T h originally at rest

decays to form a radium nucleus %2Ra, a-particle and y - rays (ii) determine the

energy of x-rays, when an alpha particle is emitted with energy of 2.38MeV, given
that the rest mass of %3Th=226.0249amu, 22?Ra = 222.0154a.m.u
and o - particle = 4.0026 a.m.u. In part (d) the candidates were required to
calculate the mass of helium nucleus produced when a nucleus of deuterium
(hydrogen-2) fuses with nucleus of tritium (hydrogen-3) to helium nucleus and
neutron, when 2.88 x 10™2] of energy is released while given the equation for the
reaction as 2H + 3H — 3He + {n.

The question was attempted by 56.1 percent of the candidates, who obtained the
following scores: 68.1 percent scored from 0 to 6.5 marks including 13.6 percent
scoring 0 marks; 23.5 percent scored from 7.0 to 11.5 marks and 8.4 percent scored
from 12 to 19 marks. These data indicate that the performance in this question was
generally poor as illustrated in Figure 21.
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Figure 21: Candidates’ Performance in Question 7.
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The candidates who attempted this question correctly managed to identify criteria
for stable and unstable nucleus and analyse the relation between nuclear mass and
binding energy. Most of them defined correctly all the asked terms; atomic mass
unit, binding energy and mass defect and applied the correct formula in calculating
the energy of gamma ray and the mass of helium nucleus produced. This implies
that they were familiar with the concepts of atomic physics specifically nuclear
physics. Extract 21.1 shows a sample response from a candidate who performed
well this question.

Extract 21.1
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Extract 21.1 shows how the candidate applied the correct formula and procedure
in attempting the question. The candidate managed to get the correct answers to
many parts of the question and scored high marks. However he/she failed to get

the correct answer for part (d).
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The candidates who performed poorly failed to respond correctly to the terms of
atomic mass unit, binding energy and mass defect. Some of them were not able to
write the radioactive equation correctly as 3P =16(yn) +15(H) which

could assist them in finding mass defect and finally the binding energy per
nucleon. Moreover, they failed to apply Einstein’s mass-energy equation to
determine the energy of gamma ray. These candidates lacked knowledge about the
structure of nucleus and properties of radioactive elements. Extract 21.2 is a
sample of an incorrect answer from one of the candidates.

Extract 21.2
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In extract 21.2 the candidates applied wrong formula and procedure in performing
calculations hence ended with incorrect answers.
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3.7

Question 8: Electromagnetism

This question consisted of four parts; (a), (b), (c) and (d). Part (a) of this question
required the candidates to state the law of force acting on a conductor of length I,
carrying an electric current in a magnetic field. In part (b) they were required to: (i)
draw the diagram of the solenoid with certain number of turns placed in the
magnetic field and indicate any suitable directions of the flow of current in it, and
(ii) write down the formulae for the magnetic field induced at the centre of the
solenoid. In part (c) the candidates were given that it is desired to design a solenoid
that produces a magnetic field of 0.1 T at the centre of the solenoid of radius 5 cm,
length of 50 cm carrying a current of 10 A. Then they were required to calculate:
(1) the number of turns per unit length of the solenoid and (ii) the total length of the
wire. In part (d) the candidates were required to: (i) state Biot—Sarvat law (ii)
determine the magnetic flux density produced at the site of the proton in the
nucleus when an electron is kept moving around its nucleus with a constant speed
of 2.18 x 10° ms™ in a hydrogen atom, assuming that the orbit is a circle of radius
5.3x10™" m,

This question was attempted by 31.0 percent of the candidates, out of these
candidates 78.5 percent scored from 0 to 6.5 marks, 16.5 percent scored from 7.0
to 11.5 marks and 5.0 percent scored from 12 to 20 marks. Only one candidate
scored full marks in this question. Figure 22 illustrates candidates’ poor
performance in this question.
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Figure 22: Candidates’ Performance in Question 8.
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Majority (78.5%) of the candidates who performed poorly in this question failed to
investigate the magnetic field density due to a conductor carrying current and to
analyse the motion of a charged particle moving in a magnetic field. Instead of
drawing a diagram of solenoid with a certain number of turns indicating the
direction of flow of current and magnetic field lines, some drew a bar magnet. This
shows that the candidates lacked clear understanding on the concept of
electromagnetism. Extract 22.1 shows a response of one of the candidates who
performed this question poorly.

Extract 22.1
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A few candidates (21.5%) that performed well in this question were able to analyse
the motion of a charged particle moving in a magnetic field, to state the laws, to

In extract 22.1 the candidate provided a wrong response in each part as he/she
failed to show the correct directions of current and magnetic field lines and used
wrong formulas in performing calculations which led to incorrect answers.
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draw the diagram of a solenoid indicating the directions of current and magnetic
field lines. They also able to calculate the number of turns per unit length of the
solenoid as well as the magnetic flux density produced at the centre of the proton
in the nucleus. This indicates that these candidates were conversant with the
concept of electromagnetism. Extract 22.2 present a response from one of the
candidate who answered this question correctly.

Extract 22.2
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In extract 22.2 the candidate correctly wrote the formula and determined well the
number of turns per unit length of the solenoid.
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3.8

Question 9: Atomic Physics

This question was divided into three parts; (a), (b) and (c). In part (a), candidates
were required to calculate the shortest wavelength of the Balmer series using the
Rydberg constant, Ry=1.0974x10’m™. Part (b) required them to use the Bohr ‘s
theory for hydrogen atom to determine the: (i) radius of the first orbit of the

hydrogen atom in ,&units, and (ii) velocity of the electron in the first orbit. In part
(c), the candidates were required to: (i) give the meaning of ionization potential of
an atom (ii) show that the ionization potential of hydrogen is 13.6eV and (iii)
account for the chemical behaviour of atoms on the basis of the atomic electrons
and shells.

A total of 12,336 (66.6%) candidates attempted this question, out of which 61.3
percent scored O to 6.5 marks, 26.6 percent scored 7 to 11.5 marks and 12.1
percent scored 12 to 20 marks. These data show that the question was averagely
done as illustrated in Figure 23.
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Figure 23: Candidates’ Performance in Question 9

The candidates who performed well in this question understood the concept of
atomic physics especially the structure of the atom. They were able to describe
Bohr’s theory of hydrogen atom and use Rydberg constant Ri=1.0974x10'm™to
calculate the shortest wavelength of the Balmer series, the radius of hydrogen atom
and velocity of an electron in the first orbit. In addition, they were able to show
that the ionization potential of hydrogen is 13.6,V and explain the chemical
behaviour of atoms basing on atomic electrons and shells. Extract 23.1 shows a
response from a candidate who provided a correct solution to this question.
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Extract 23.1

9. {\Q) Seluton

Giyen €. = 1-09%4x10tm !

reqLui}epb «l Sberter} V\h\dof\c}fh (/\)0(7’
th Ralmer ZLeried.

bog | =@y /1 —1 )
¥ X Ln!:z (\)2/
, = 2a-
N, = <6
Theq =QH/I —l_\
t ) (\le ua)
f:&/' =) %
) (83 «*]
\ &
| =&
A %4
E ) = 4
A=4y =4

@y 1 o994x30"

N = 3:645X16°mM

A= 364'50m

"t | Ghorted welength R 3645 am.

(BY (D Séluhivg
fem myr = 0
) 20
ke my = nh
2106

134




3 (YW T R

\ziic)
m°y? = of}?
AN =
m [my?) = nRh®
A T
myR = 0%h%
4712mr?
fay?=n2? ()
& 4ngr° .
/A 151 el
¢ 4.’\’&\(9
W= e> - - -{
Alal
ZTauahng Hy  hw e‘«uQ'\"l&b
~_0%h?® = 8-
4MRm(? 4%,
QQ‘\DfJb =

Jo

) o
(= 13x(6-63x163%)X R'364x10°
L

X 9 e ¥ x (héx 18712

l’-,:OBBA

O T readias o the nafo(bﬂ*a— a,

h\rdnxxm ahqm S O 53A

('ﬁ/\\/doc&?w 6{—1& elochon  in e gn‘n’f‘

o cbiF

fom VI = Oaf

135




() (W) mye = ah
oly
= ik
TR
o
Qﬁmg

but N= 0'B3A

i~

N = &:88X ™%

QiTx A 1103 x 0 BaxI0

N = 2:.1%%x10°m)

th\/G('Oc(N oty _clecten iy fh s

e'rHJ* i’ Z l&%x‘o m/s-

(C>h.°nhs=dw‘oﬂ ce"reﬂﬁﬂl Q:—otﬂ =tom B

e\ po"-eq‘h-a] rquh‘QOl sy e =dom o _

refhm)['l Cofﬂpb“‘dv ele o me e
Waengzt  (holl:
) ER e

From i e ey ?qn{ 0‘4’9"("))
. =KPe +PF€

B, = 82 4—g<

ALy 4L

Eq = -

A,

136



(Y1) bda .= a&
_ nme?
&n = - Wmel
B 4708, 0°h %
E. = ~-etm .L\
T 4 Q)
En (l~6><|o"‘)4(°i'!xw Y /1
K 4(& Qs4xlo'°\°[€'é,3)<|6‘3‘*\‘ n*
En =-z~mcxw Ry
n
£ = —2 365 /1ex160
a ~
E. = ~13:.¢eV
o . N2
1en o hn-‘lq*\"“‘oﬂ . ‘\\/ JféoJKr_L
UAE = E,Q-E.
AL = O -/ (R ée\/\
13
AL = 0 +13" 6@\’-13'66’
S [ Pnizabdg potentinl o= hydreseq
. 13.GeVY Hence (heesn
h“\ T chomisl  Lebrviaur L=y atems
R "'kﬂ'ﬂ/q!\d bv He NnUmbe ¢ =
Uochony  that— ot mceupied by  an
<ctomn o Hp odesmast Shall s hy B due
H Iy s ‘fﬁf" =0 Fanslyed [X%)
chems| Ummv <o «

Extract 23.1 shows that the candidate was able to recall the Rydberg formula and
to apply it to determine the shortest wavelength of Balmer series.
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The candidates who performed poorly in the question were not able to describe
Rutherford and Bohr models of the atom in the process of analysing atomic energy
levels. Most of them failed to perceive that, the shortest wavelength of Balmer
series is obtained when the quantum numbers n, =2 and n, =o0, since some

wrote n, =2 and n, = 3. Apart from that most of them failed to give the correct

meaning of ionization potential and apply Bohr’s second postulate to determine the
velocity of electron in the first orbit. These candidates lacked knowledge on atomic
physics essentially on the structure of an atom. Extract 23.2 shows a sample of an
incorrect response from one of the candidates.

Extract 23.2
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In extract 23.2 the candidate failed to identify that for the shortest wavelength in
Balmer series, the quantum numbers n, = 2 while n, = oo and not 3. He/she also

failed to use Bohr’s second postulate to calculate the velocity of electron in the
first orbit and to explain the chemical behaviour of atoms on the basis of atomic

electrons and shells.
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4.0

5.0

ANALYSIS OF CANDIDATES’ PERFORMANCE PER TOPIC

The analysis of the candidates’ performance in each topic reveals that, in Physics
paper 1, out of six (06) topics which were tested, three (03) topics of
Measurements, Environmental Physics and Electronics had good performance and
two (02) topics of Heat and Current Electricity had average performance. The
average performance was due to lack of sufficient knowledge by most of the
candidates on the concepts as they skipped some parts of the questions requiring
detailed explanations. Some of them also showed poor background in mathematics
as they failed to analyse the given data and perform the correct calculations. The
topic of Mechanics in the same paper had weak performance. The reasons behind
weak performance in this topic include; failure of the candidates to distinguish and
derive different physical quantities, failure to describe the methods of dimensional
analysis and failure to interpret and apply the laws in attempting the given
problems.

The analysis also shows that in Physics paper 2, out of six (06) topics which were
tested, four (04) topics of Vibrations and Waves, Electrostatics, Fluid Dynamics
and Properties of Matter had good performance while one (01) topic of Atomic
Physics was averagely performed. The average performance in Atomic Physics
was due to failure of the candidates to describe Rutherford and Bohr models of the
atom in the process of analysing atomic energy levels.

The analysis further shows that, one (01) out of six (06) topics that were examined
in Physics paper 2 had weak performance. This topic was Electromagnetism. The
reasons for weak performance in this topic include; lack of knowledge on the
concept of magnetic field density due to a conductor carrying current and therefore
inability to analyse the motion of a charged particle in magnetic field. The
summary of candidates’ performance in each topic tested in ACSEE 2017 for both
paper 1 and 2 and as compared to year, 2016 is shown in the appendices A & B.

CONCLUSION AND RECOMMENDATIONS

51 Conclusion

The analysis of the candidates’ performance per question in physics
revealed that, majority of the candidates attempted questions well although
some of them faced challenges in responding to the questions. The major
challenges which were identified through this analysis are as follows:
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(@ Inadequate knowledge which caused some of the candidates to
provide incorrect responses in many parts of the questions. This may
have been due to ineffective revision of the candidates, poor coverage
of some topics by teachers or lack of practice which could enhance
candidates’ understanding and easy recalling of the acquired
knowledge.

(b) Failure to identify the demand of the questions which led some
candidates to provide responses which were incorrect. This challenge
may have resulted from inadequate exercises which could help to
build and improve candidates’ experience in responding correctly to
the questions.

(c) Few candidates skipped some parts of the questions. This challenge
may have been due to either failure of the candidates to manage the
given time in attempting questions or lack of knowledge required to
answer the asked concepts.

(d) Poor background in mathematical skills which made some candidates
to fail to correctly apply formulas in solving analytical problems.

Despite of the explained challenges in attempting questions in ACSEE,
2017 for both Physics paper 1 and 2, it has been observed that, the
candidates’ performance in 2017 has improved as compared to 2016. This
is due to the fact that, a total of seven (07) topics out of twelve (12) had
good performance, three (03) topics had average performance while only
two (02) topics were poorly done. This indicates that many candidates were
conversant with the subject matter which lead them to give appropriate and
sufficient responses to the questions asked.

It is expected that the feedback given in this report will enable students,
guardians, education stakeholders, teachers and public at large to take the
necessary measures to improve the candidates’ performance in ACSEE
Physics examinations in the future.
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5.2

Recommendations

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

(@)

(b)

(©)

(d)

(€)

(f)

Students have to prepare well, read carefully and understand the
demands of the questions when doing examinations;

Students have to concentrate on conceptual understanding of
theories and the subject matter of each topic covered under the
syllabus and should not rush to solve questions without adequate
theoretical knowledge;

Students should work hard in attaining mathematical skills to
improve their learning so that they can be able to solve problems
with calculations;

Students have to apply theories, laws and principles of Physics to
manipulate skills acquired so as to attempt the questions correctly;

Teachers should encourage students to do more practical work
during normal learning hours. This will improve the level of
understanding of the content and improve students’ level of
competence on the subject matter; and

Teachers should inculcate a sense and ability for self — study to the
students in order to develop their interest in Physics subject.
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Appendix A

COMPARISON OF CANDIDATES’ PERFORMANCE IN EACH TOPIC
BETWEEN 2016 AND 2017

2016 EXAMINATION PAPER

2017 EXAMINATION PAPER

Electronics

Electrostatics

43.1

36.2

< | Topic “— o 0 = 0 e

7 SE_£55% ¢ |se2| 2588 ¢
— X

O |« ® O r C | ® O X
.= OUO = o OUO
o7 92052 ¢ 2= |1220h52 g
© ©

EY 2o T J) = 2o o
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1 | Measurements 1 3.6 Average

Average

Average

Fluid Dynamics

35.2

Average

8 | Heat 2 43.4 Average | 2 52.1 Average
9 | Current Electricity 2 53.3 Average 2 44.0 Average
10 | Atomic Physics 2 35.6 Average 2 35.3 Average
11 | Mechanics 5 39.3

Average

Electromagnetism
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Appendix B

CANDIDATES’ PERFORMANCE IN EACH TOPIC IN THE YEAR 2017

Percentage of the Candidates who Scored 35%b or above
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Mechanics

Electromagnetism

E Measurements

@ Environmental Physics
B Electronics

B Vibrations and Waves
B Electrostatics

@ Fluid Dynamics

@ Properties of Matter
O Heat

O Current Electricity

O Atomic Physics

B Mechanics

B Electromagnetism
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