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Part 1: Statistical Information

Table 1: Distribution of Grades awarded in May 2011

GRADE A B C D E F Abs Total
Number 10 13 14 8 12 29 3 89
% of Total 11.24 14.61 15.73 8.99 13.48 32.58 3.37 100

Part 2: Comments regarding candidate’s performance

Q1:    On the whole the first part (i) was answered well.  However, some errors were 
committed by various candidates. The vector OC was not drawn in the correct manner; 
besides, although the forces were expressed in the i and j notation,  some summed up the four 
forces and expressed the resultant of these four forces as the fifth force required by the 
question (the force which reduces the system to equilibrium), thus resulting in an incorrect 
answer.

Part (ii) was well attempted by many students. However, although the gradient of the lines of 
action was evaluated some failed to realise that for equilibrium, the fifth force must also act 
through the origin. For this reason, they could not find the equation of the line of action of 
this force.

Q2:    Various mistakes were committed in the candidates’ attempts to solve this question. 
Thus, for example, the force to make the block slide up the plane was applied parallel to the 
plane and not in the horizontal direction as required by the question.

Besides, many simply quoted the equation  F =  R; they did not consider the components of 
the applied horizontal force and the weight of the block to be included in the normal reaction 
force R, simply quoting R = 10 cos 30.

A few managed to solve the two linear simultaneous equations correctly.  Only a few 
answered the whole question to gain full marks.

Q3:     The question was well answered on the whole and many obtained full marks.  The 
common mistakes were:

 the origin and reference axes were not specified by the students, and so the calculated 
position of the centroid x,y   was not well interpreted;

 the angle of CB with the vertical was calculated instead of the required angle between 
CD and the vertical;
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 a few did not realise that the problem had an axis of symmetry;

 some added the semi-circle within the square, whilst others subtracted this semi-circle 
from the square.

Q4:      Few students answered the whole question correctly to give the range of                 0.4 
<  x  < 1.6 from A as the correct answer.

Although many gave a good diagrammatic layout and considered moments about one point, 
normally an edge, both values of the maximum tension of 180N and 200 N were entered into 
the same single equation, resulting in an incorrect answer. Only few students realised that 
two equations were needed to solve this problem. 

Q5:      The first part (i) was standard bookwork. This question showed the students’ lack of 
understanding of the two dimensional nature of projectile motion.

Even fewer answered part (ii) correctly, whilst some could not solve the simple resulting 
trigonometric equation.

Q6:      This question was fairly well attempted. The first part of this question was generally 
well answered. However, in the second part, most candidates assumed that the second impact 
took place at a distance of 3m from the wall and went through a lot of calculations to show 
that the two spheres took the same time to reach this point. 

Q7:    This question was not very well attempted. In part (i) most candidates derived the 
equations of motion of the particle in the vertical and horizontal directions correctly. In (ii), 
however, quite a few candidates missed out on the fact that the angle   between the string 

and the vertical is given by sin
r

a x
 


, where r is the radius of the horizontal circle and x is 

the extension in the string.

Q8: This question was not very well attempted. About half of the candidates did not 
understand the configuration of the system. Many candidates placed the two particles on the 
same inclined face of the wedge and treated the two masses as one particle of mass 4m
connected to the top of the wedge by a string. 

Q9: This question was very poorly answered. Only two candidates managed to obtain the 
full 10 marks.

Many candidates sketched  two cylinders with the same  radius in which case the string will 
be parallel to the plane containing the axes of the cylinders and obtained s i n 0  .



IM EXAMINERS’ REPORT MAY 2011

4

Most diagrams were very poorly sketched, so that most students could not draw the proper
right angled triangle from which s i n   could be obtained. Most students gave their answer as      

sin
82

a

a
  ,        instead of the correct  value

5 4 1
sin

5 4 9

a a

a a
 
 


.

For the reaction between the two cylinders, the candidates introduced two forces R and S, 
forgetting that R = S  by the principle of action and reaction.

Q10:   Generally, this question was not very well answered. Many errors were committed in 
this question:

   The fifth rod QS was often omitted;

  The rod QR was drawn horizontally, in which case the system cannot be in equilibrium;

   The 2 triangles were drawn right angled and  isosceles instead of  equilateral;

   Moments were taken about a corner to find the tensions;

   Five forces  
1 5
, ,T T  were introduced, which could have been reduced to three by 

symmetry.
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Part 2: Comments regarding candidate’s performance

Q1:    On the whole the first part (i) was answered well.  However, some errors were committed by various candidates. The vector OC was not drawn in the correct manner; besides, although the forces were expressed in the i and j notation,  some summed up the four forces and expressed the resultant of these four forces as the fifth force required by the question (the force which reduces the system to equilibrium), thus resulting in an incorrect answer.

Part (ii) was well attempted by many students. However, although the gradient of the lines of action was evaluated some failed to realise that for equilibrium, the fifth force must also act through the origin. For this reason, they could not find the equation of the line of action of this force.



Q2:    Various mistakes were committed in the candidates’ attempts to solve this question. Thus, for example, the force to make the block slide up the plane was applied parallel to the plane and not in the horizontal direction as required by the question.

Besides, many simply quoted the equation  F =  R; they did not consider the components of the applied horizontal force and the weight of the block to be included in the normal reaction force R, simply quoting R = 10 cos 30.

A few managed to solve the two linear simultaneous equations correctly.  Only a few answered the whole question to gain full marks.



Q3:     The question was well answered on the whole and many obtained full marks.  The common mistakes were:

· 

the origin and reference axes were not specified by the students, and so the calculated position of the centroid   was not well interpreted;

 	the angle of CB with the vertical was calculated instead of the required angle between CD and the vertical;

· a few did not realise that the problem had an axis of symmetry;

· some added the semi-circle within the square, whilst others subtracted this semi-circle from the square.

Q4:      Few students answered the whole question correctly to give the range of                 0.4 <  x  < 1.6 from A as the correct answer.

Although many gave a good diagrammatic layout and considered moments about one point, normally an edge, both values of the maximum tension of 180N and 200 N were entered into the same single equation, resulting in an incorrect answer. Only few students realised that two equations were needed to solve this problem. 



Q5:      The first part (i) was standard bookwork. This question showed the students’ lack of understanding of the two dimensional nature of projectile motion.

Even fewer answered part (ii) correctly, whilst some could not solve the simple resulting trigonometric equation.



Q6:      This question was fairly well attempted. The first part of this question was generally well answered. However, in the second part, most candidates assumed that the second impact took place at a distance of 3m from the wall and went through a lot of calculations to show that the two spheres took the same time to reach this point. 



Q7:    This question was not very well attempted. In part (i) most candidates derived the equations of motion of the particle in the vertical and horizontal directions correctly. In (ii), however, quite a few candidates missed out on the fact that the angle  between the string and the vertical is given by , where r is the radius of the horizontal circle and x is the extension in the string.



Q8:	This question was not very well attempted. About half of the candidates did not understand the configuration of the system. Many candidates placed the two particles on the same inclined face of the wedge and treated the two masses as one particle of mass 4m connected to the top of the wedge by a string. 



Q9:	This question was very poorly answered. Only two candidates managed to obtain the full 10 marks.

Many candidates sketched  two cylinders with the same  radius in which case the string will be parallel to the plane containing the axes of the cylinders and obtained .





Most diagrams were very poorly sketched, so that most students could not draw the proper right angled triangle from which  could be obtained. Most students gave their answer as      ,        instead of the correct  value

.

For the reaction between the two cylinders, the candidates introduced two forces R and S, forgetting that R = S  by the principle of action and reaction.



Q10: 	  Generally, this question was not very well answered. Many errors were committed in this question:

   The fifth rod QS was often omitted;

  The rod QR was drawn horizontally, in which case the system cannot be in equilibrium;

   The 2 triangles were drawn right angled and  isosceles instead of  equilateral;

   Moments were taken about a corner to find the tensions;

   Five forces   were introduced, which could have been reduced to three by symmetry.
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