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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 9 10 12 9 14 12 3 69 
% of Total 13.04 14.49 17.39 13.04 20.29 17.39 4.35 100 

 

 
Part 2: Comments regarding candidate’s performance 
 

Q1: The question concerns forces acting along the sides and diagonal of a parallelogram.  Few answered  
the whole question.  The most common mistakes were: the parallelogram was not drawn properly, 
especially adopting the accepted general format of starting from A and labelling the diagram 
sequentially anticlockwise.  Incorrect drawing and labeling resulted that the angles were not drawn 
properly, acute angles were drawn obtuse, resolution of forces and their respective directions were 
incorrect. In some cases, the labelling of the equal lengths were shown incorrectly.  Many students 

did not appreciate in (i) that when the system reduces to a couple then 0X Y= =∑ ∑  . Similarly 

in (ii), when the system reduces to a single force along the x-axis,  then 0Y M= =∑ ∑  ,  so long 

as AB is drawn horizontally as would be expected according to the accepted sketching standard for 
this subject. 

 

Q2:  This question deals with velocity-time graphs and their use in interpreting the motion of two vehicles 
travelling in the same direction. Part (i) asks for a sketch of the diagram.  The essential features of 
the sketch have to include all the items mentioned in the question.  The axes are to be labelled using 
the notation of variable, symbol and unit.  The motion of both vehicles is at a constant acceleration, 
therefore both lines are straight, the van starting at t = 0 s and the car at t = 5 s; the slopes should be 
drawn to represent the acceleration values given; the intersection of the lines should be drawn since 
the candidate should have appreciated that the car had a greater acceleration in order to reach the 
van.  This crossover point was wrongly interpreted by many as the point at which the car reached the 
van, whereas this only indicates that both are travelling at the same speed; the point when the car 
reaches the van is after this cross over of the lines and both lines should stop some way after this 
point and the vehicle meeting point should be clearly labelled on the time axis. The second part of 
the question asks for the time when the car reaches the van. The required principle is that the area 
under the velocity–time graph represents the distance travelled. Few did not apply this principle.  If T 
is the total time of interception, then the time of motion of the van and car are T and (T-5) 
respectively. Besides, the van started 25 m ahead of the car. Many just used T to represent the time 
for both, others ignored the 25 m, or placed the 25 m on the wrong side of the equation for the 
displacements. Some applied the time of motion of the van and car as (t+5) and t s respectively.  
Solving for t, some forgot to add the inital 5 s to obtain the correct final answer.  On the whole the 
question showed that the candidates only have an average knowledge of this topic. 
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Q3: This question concerns a  triangular section cut out from a rectangular lamina.  The question was 
generally well answered.  A common mistake was that some removed a square of side 3 cm instead 
of the  triangle ECF. Some did not correctly define the centroid of the triangle as (h/3 = 3/3 = 1) from 
the right angled vertex.  Very few gave a proper frame of reference and subsequentially the centre of 
gravity (COG) of the remaining lamina area was incorrectly determined.  Few made the mistake of 
not removing the triangle ECF.  When candidates preferred to section the remaining lamina, many 
did not obtain the correct COG.  The final part of the question considered the lamina to be clamped 
at point A and not able to rotate.  The reaction is simply the weight of the remaining lamina, which is 
equal to its area times its weight per unit area,  whilst the couple at A is the moment of this weight 

about A, that is the weight of the lamina times the value of x  obtained in the first part of the 
question.  The common mistake was taking moments about B, or letting the lamina rotate about A 
and reaching an equilbrium position of the COG below the pivot point A. 

 

Q4: Part (i) of this question was generally well answered. In part (ii), the angle of the slope is increased 
and  a horizontal force is applied to prevent the particle from slipping down the plane.  Typical 
mistakes were: the horizontal force was not even considered and the candidate simply repeated part 
(i) with a different slope angle, basically not realising that the coefficient of friction should not change 
since it is the same slope and same particle;  that the force preventing the particle from slipping 
down was placed parallel to the slope, in the upward direction, implying that the candidates did not 
read the question fully when it asked to “find the least horizontal force”;  some failed to correctly 
manipulate the resolved equations and the limiting friction conditon to obtain the correct solution. 

 

Q5: The question was a fairly standard and basic projectile problem, the projectile starting and ending on 
the same horizontal level.   Many candidates found difficulty in presenting projectile solutions in 
vector notation.  Many candidates did not lay out their workings in a systematic way, nor did they 
treat this 2D motion independently in the  i ( x - ) and  j ( y -)  directions.  Very few presented their 

vector answers for the velocity and displacement adopting the correct vector notation.  The principles 
of the time of flight, range and the greatest height reached were well understood. However, the 
Cartesian equation of the path presented severe difficulty to most.  Many did not appreciate that the 
link between the x- and y- equations is through the time, t, during the flight. Some did not completely 
eliminate the time variable from the equation.  Very few answered the last part of the question 
completely and correctly. 

 

Q6: This was generally well attempted, many candidates applying correctly the conservation of 
momentum and the experimental law. Some failed to draw a diagram; this forced them to memorise 
the directions of the velocities, with the predictable consequence that most had inconsistent signs in 
their equations of momentum and restitution. Other candidates thought that impulse is a scalar rather 
than a vector. 

 

Q7: This question was well attempted. Most candidates obtained the power output at maximum speed 
and the acceleration up the incline, but some failed to find the correct tension in the coupling 
because they did not consider separately the car and the trailer. 

 
Q8: This question was poorly attempted. Most attempts were fragmentary and half-hearted. Although the 

question clearly stated that the particle was projected along a rough horizontal plane, a significant 
number of candidates drew the particle hanging vertically by the string from O, thus gaining no 
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marks. Many candidates found difficulties in calculating the elastic potential energy. Others ignored 
the work done against friction completely. 

 
 
Q9: It was generally well attempted. Part (i) was very well answered by almost all candidates. In (ii), 

many candidates correctly resolved the forces in the vertical direction and correctly wrote down the 
equation of motion in a circle, but were unable to solve these two equations to obtain the speed of 
the car. 

 
 
Q10: It was solved correctly by about a fifth of the candidates.  Many candidates, however, did not draw 

the correct forces acting on the two rods.  Various errors were committed:  
(i) The reactions at the hinges A and C were taken vertically, the horizontal components being 
ignored.  
(ii) When considering the two rods together, a vertical force was introduced at the joint B. (iii) When 
considering the equilibrium of each rod, candidates seemed to forget that apart from resolving the 
forces vertically and horizontally, moments about some point can also be taken. 
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