
 UNIVERSITY OF MALTA 

 

 

 

THE MATRICULATION EXAMINATION 

INTERMEDIATE LEVEL 

 

 

 

PHYSICS 

May 2015 

 

 

 

EXAMINERS’ REPORT 

 

 

 

 

 

 

MATRICULATION AND SECONDARY EDUCATION 

CERTIFICATE EXAMINATIONS BOARD  

 



IM EXAMINERS’ REPORT MAY 2015 
 

2 

 

Physics 

Intermediate Level 

May 2015 

Part 1: Statistical Information 

The distributions of grades awarded in the May 2015 session are given in the table below. 

GRADE A B C D E F Abs Total 
Number 45 96 163 98 88 141 27 658 
% of Total 6.84 14.59 24.77 14.89 13.37 21.43 4.10 100 

 

Part 2: Comments regarding candidate’s performance 

Section A 

Question 1 

This question was very poorly attempted by many candidates.  There were problems when vectors 
were resolved into components.  A majority of candidates did not even manage to write correct 
equations to show that the system was at rest. 

Question 2 

In this question, many candidates indicated that they did not know the meaning of ‘impulse’.  Many 
worked part a(i) in the same way as part a(ii), showing that they could not distinguish between the 
questions. 

In part (b), a good number of candidates explained the importance of seat belts correctly in terms of 
having the change of momentum taking longer, referring to Newton’s second law.  There were other 
candidates, however, who incorrectly referred to either Newton’s first or Newton’s third law.       

Question 3  

In part (a) of this question, only a few candidates drew the free body diagram correctly.  Many 
indicated the force towards the centre of the circular path, adding the velocity direction perpendicular 
to this.  Other candidates drew the force towards the centre, including the weight, and sometimes 
even a vertical reaction appeared. 

In part (b), many candidates knew the correct equation to use.  A number of candidates either did not 
change the given mass of the metal ball into kg or else made an incorrect conversion. 

Question 4 

Many candidates found difficulty answering this question.  A few candidates managed to answer part 
(a) correctly.   

In part (b), candidates offered various ideas in an attempt to obtain an answer of 225Ω as the 
question suggested.  Only a few candidates, however, gave a reasonable solution. 

Question 5 

In part (a), the majority of candidates gave a correct answer.  A few candidates failed to convert the 
change in length of the spring into metres, while others forgot to square the velocity. 

In part (b), many candidates made use of the wrong equation suggesting P.E. = mgh.  A few 
candidates used F = k ∆x, interchanging energy and force. 
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Question 6 

In part (a) of this question, many drew the circuit diagram correctly.  Some mistakes were made by 
some candidates who either drew the voltmeter in parallel with the variable resistor, or connected the 
ammeter in parallel, or connected all the components in series. 

In part b(i), a good number of candidates gave a correct answer.  A common mistake was that of 
changing degrees Celsius to Kelvin, failing to realise that a change in temperature has the same 
value whether expressed in degrees Celsius or in Kelvin.  Another mistake was made when the power 
of 60W was used to represent the heat energy supplied.  Sometimes, candidates did not use the time 
in seconds. 

Many candidates failed to solve part b(ii) correctly. 

Question 7 

In part (a), the majority of candidates read the 0.5 V correctly from the given sketch of p.d. versus 
time.  Many candidates, however, did not continue to work out the voltage across the capacitor.  

Part (b) was correctly attempted by the majority of candidates. 

In part (c), many candidates used the equations V = IR and Q = It, without realising that the question 
could be easily answered by considering the time constant of the circuit. 
 
Question 8  

Candidates scored overall low marks in this question.  In part (a), students failed to draw the correct 
magnetic field lines surrounding the wires.  In the majority of cases, concentric circles were drawn 
without including any arrows. 

Part (b) was also poorly attempted. 

In part (c) most candidates scored full marks for correctly calculating the force experienced by wire X.  
In most cases it was also correctly concluded that wire Y experiences the same force on it as 
experienced by wire X, however many candidates did not give a valid reason for this answer.  

Question 9  

This was another question which was very poorly attempted.  A lack of knowledge relating to the topic 
in question was very evident from the answers given.  For part (a), most candidates stated incorrectly 
that it was material B rather than A which allowed for total internal reflection to occur.  Only very few 
candidates correctly explained the fact that total internal reflection occurs when light passes from a 
denser to a less dense medium. 

In part (b), the only candidates who managed to score full marks in this calculation were those who 
gave correct answers to part (a).  There were considerable attempts by some candidates to calculate 
the angle of incidence; however, even when the formula required was written correctly, the numbers 
used in it were wrong. 

Question 10 

In part (a) of this question, candidates’ performance was quite good.  It was shown that candidates 
were well informed about Rutherford’s experiment.  

In part b(i), the majority of candidates gave a correct equation for the decay process in question.   

In part b(ii), however, which asked for a calculation of the activity of Radium, candidates hardly had 
any idea of how to answer the question.  Some candidates managed to find a correct value for the 
mass of Radium, but failed to continue to work out the activity of Radium correctly. 
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Section B 

Question 11 

The majority of the candidates scored high marks in this question.   

The table of results was filled in correctly using good calculations.  A good scale was used in plotting 
the graphs and axes were properly labelled.  Most of the time candidates drew the best straight line 
through the points.  Candidates easily wrote the given equation in the form y = mx + c.  At times some 
candidates had problems in calculating the gradient and finding the value for k.  Including the relevant 
units for k also created some problems.  The largest problem was however experienced in part (d) of 
this question, when candidates needed to calculate the y-intercept to find the value of H.  

Section C 

Question 12 

This question dealt with conservation of energy.  It was attempted by more than half of the candidates 
sitting for this examination.  The majority of candidates managed to answer parts (a), (b), (c) and (d) 
correctly.  It was noticed that some candidates worked out the value for the common velocity required 
in part (c) from scratch rather than using the equation that they had just derived and that was given in 
the part (b).  The candidates who correctly answered the first four parts of the question, more often 
than not managed to correctly answer the remaining parts it.  Some candidates found difficulty in part 
(e) in determining the average resistive forces acting on the mallet as it was driven into the ground. 
Part (f), however, was easily worked out by most candidates.   

Question 13 

Approximately half the number of candidates attempted this question.  The majority of candidates 
easily derived the equation  � = ����� . 

In part b(i) of the question, a good number of candidates got confused as to whether the same current 
flowed through the conductor and semiconductor.  These candidates incorrectly argued that since the 
resistance of the semiconductor is larger than that of the conductor, then the current flowing through 
the semiconductor is less than the current flowing through the conductor.  Decisions related to the 
drift velocity in the conductor were also mostly incorrect.  Parts b(iii),(iv) and (v) were answered 
correctly by the majority of candidates.  

About 10% of the candidates who chose to answer this question managed to obtain a good mark. 

Question 14 

This was the most attempted question in Section C, with about 65% of the candidates attempting it.  
The first part of the question dealt with Simple Harmonic Motion (SHM).  There was a significant 
number of candidates who failed to give the full and correct definition of SHM in part a(i) of the 
question.  In part a(ii) many candidates chose the correct acceleration-time graph but failed to give a 
correct explanation for their choice.  Many candidates were also mixed up when answering part a(iii).  
Part a(iv) was answered correctly by the majority of candidates.  The question for part a(v) required 
candidates to use their imagination in an applied situation of SHM.  Here candidates came up with all 
sorts of incorrect responses indicating poor understanding of the situation.  

In part b(i) candidates did well in giving the meaning of coherent sources and the conditions 
necessary for visible interference patterns to result.  On the other hand, part b(ii) was rather poorly 
attempted.  
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Question 15 

This question was the least popular in this section.  Candidates who attempted this question did 
moderately well.  The majority of candidates answered part (a) correctly, stating the required laws.  
On the other hand, candidates found difficulty when they needed to give examples of devices which 
operate on the basis of these laws.  Some of the devices mentioned had nothing to do with 
electromagnetic induction.   In part (c), candidates also had difficulties working out the vertical 
component of the Earth’s magnetic field and in converting the speed of the aircraft from km/h to m/s. 
Those candidates who managed to correctly calculate parts c(ii) and (iii) went on to obtain a good 
overall mark in this question.  Part (d) of the question was answered correctly by the majority of 
candidates. 

As an overall comment, it is important to state that candidates need to be better prepared, not just to 
recall information but also to make use of knowledge acquired through their course of study in a way 
that proves their understanding of the subject. 
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