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Examiners’ Report

Part 1: Statistical Information

Table 1: Distribution of Grades awarded in May 2010

Part 2: Comments regarding candidates’ performance

Question 1.
i)  Most students were able to plot the two points A and B in the x-y cartesian coordinate plane, and 
drew the forces OA, OB and AB in their correct direction.  However, many plots were not labelled to a 
satisfactory standard.  Some omitted to find the unit vectors in the directions required, and so did not 
multiply the force magnitude by this unit vector, to find the correct forces in the directions required. 
For this reason, the overall resultant in the proper i,j notation was incorrect.
ii)  Many did not know how to answer this question. However the few who had a good attempt used the 
concept that the resultant and initial moments about the origin is the same, hence they found the 
intercept on the axes. However, few used the resultant force gradient with this point to find the 
equation of the line of action.

Question 2.
i)  This question was answered well by many students.  However, common mistakes were not applying 
the given formula to find the position of the centroid of the two laminae.  The areas of the semi-circles 
were generally found in the correct manner.  Many realised that there is an axis of symmetry and that 
they only need to find one of the co-ordinates of the centroid using the given formula.  A few did not 
subtract or remove the semi-circular portion with centre O and radius 0.75 m, resulting in an incorrect 
resultant centroid. Some results were given far off and out of the resultant lamina.
ii)  For the students who found the correct resultant centroid, most answered this part correctly.  The 
common mistake was either finding the incorrect angle or using the wrong trigonometric function.

Question 3.
This question was a simple and straight forward direct collision and conservation of momentum 
problem, however several mistakes were done.
The question specifically, in italics, states that P and Q “are travelling towards each other”, some did 
not use uQ = -2 m/s.  Also there were a few who decided that the final velocity of P, vP was in the 
opposite direction giving the incorrect vP =  2.28 m/s.  Application of the Principle of Conservation of 
Momentum therefore resulted in an incorrect final velocity of Q, vQ.
To find the coefficient of restitution, the students need only apply the equation from its definition.  The 
most common mistake was reversing the change in speeds, or using the reciprocal.  A few gave 
answers of  e > 1.
The impulse between the particles is obtained using Impulse = mass (final velocity – initial velocity), 
however, many mixed up which was the impulse either on P or on Q, and hence the resulting direction 
of the impulse was not correct for their statement.

Question 4.
The question is a standard text book question of two bodies projected at different times and colliding in 
mid-air.  However, the question was poorly answered by most, with a few who answered the question 
completely correct.
Although the question explicitly described the problem regarding the inclination angles, and the time of 
flights for each particle before collision, the common mistakes were as follows:
Time of flight instead of just: first body – 2 s and second body 1 s, they were taken as: 
either first body:  – 3 s and second body:  – 2 s
or first body : – t s and second body:  – (t+1) s
Even with the correct notation of:-
either first body:  – (t+1) s and second body:  – t s 
or first body: – t s and second body:  – (t–1) s

GRADE A B C D E F Abs Total
Number 11 12 15 12 9 23 2 84
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many found difficulty with the algebra, not realising that the time value was implied.
Few resolved the horizontal and vertical velocity components incorrectly.
Many students realised that at the collision: sx1 = sx2 and sy1 = sy2 , however some did not perform 
the algebraic solution of the two equations correctly.
A few used the incorrect condition that: vx1 = vx2 and vy1 = vy2 or some form of equality of velocity.
Some students stated and used the range equations for the two bodies and concluded that they collide in 
the same horizontal position on the datum position.
Others derived the equations of the trajectory for each body, and were then stuck as what to do with 
these equations.

Question 5.
This question was generally answered well and good marks were obtained.  However, the common 
mistakes were:
completely misunderstanding the question and drawing the problem incorrectly
not including the frictional force, or not showing it in the correct direction
not resolving the forces parallel or perpendicular to the slope correctly (or the equivalent) 
the value of the modulus of the elastic string of 50 N was used as the tension in the elastic string by a 
few students
However once the tension in the string was found, calculating the extension in the string was straight 
forward.

Question 6.
This was  well attempted by many candidates. 
The most common errors were:   omitting the force in rod BC,  introducing  vertical  reactions  at the 
nodes  B and C, and/or treating  the light rods as heavy rods. 

Question 7.
The overall performance in this question was satisfactory. Parts (i) and (ii) were very well tackled. In 
the last part, a significant number of candidates did not find the correct tension in the coupling because 
they did not consider separately the car and the trailer.

Question 8.
Many candidates did not seem to understand this question. 8.5% did not attempt this question  and 
about 30% considered the particle B of mass m to be rotating in a horizontal circle with the ring as 
centre and particle A of mass M below B. The remainder of the candidates managed to obtain an 
average mark of 6.

Question 9.
The performance of the candidates in this question was very disappointing with many incorrect 
assumptions. Only 5 students answered this question correctly. Many made the erroneous assumption 
that when the particle was at its furthest distance from O, the tension in the string was equal to the 
frictional force and concluded that the particle moved with constant acceleration through out the 
motion.

Question 10.
About  85% of the candidates attempted this question, and most attempts were satisfactory. 
In (i), many students omitted the constant vector of integration.

Part (ii) was left out by quite a few candidates. Some students found ( )r i j�                      instead of  
( )v i j� . 

Part (iii) was well done by most candidates.

In (iv) very few wrote down:       

1

0
W ork Done   =  dt F v�

. 
Some simply found F v�  and substituted t = 1.

Chairperson
Board of Examiners
July 2010
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Part 2: Comments regarding candidates’ performance

Question 1.


i)  Most students were able to plot the two points A and B in the x-y cartesian coordinate plane, and drew the forces OA, OB and AB in their correct direction.  However, many plots were not labelled to a satisfactory standard.  Some omitted to find the unit vectors in the directions required, and so did not multiply the force magnitude by this unit vector, to find the correct forces in the directions required. For this reason, the overall resultant in the proper i,j notation was incorrect.


ii)  Many did not know how to answer this question. However the few who had a good attempt used the concept that the resultant and initial moments about the origin is the same, hence they found the intercept on the axes. However, few used the resultant force gradient with this point to find the equation of the line of action.


Question 2.

i)  This question was answered well by many students.  However, common mistakes were not applying the given formula to find the position of the centroid of the two laminae.  The areas of the semi-circles were generally found in the correct manner.  Many realised that there is an axis of symmetry and that they only need to find one of the co-ordinates of the centroid using the given formula.  A few did not subtract or remove the semi-circular portion with centre O and radius 0.75 m, resulting in an incorrect resultant centroid. Some results were given far off and out of the resultant lamina.


ii)  For the students who found the correct resultant centroid, most answered this part correctly.  The common mistake was either finding the incorrect angle or using the wrong trigonometric function.


Question 3.


This question was a simple and straight forward direct collision and conservation of momentum problem, however several mistakes were done.


The question specifically, in italics, states that P and Q “are travelling towards each other”, some did not use uQ = -2 m/s.  Also there were a few who decided that the final velocity of P, vP was in the opposite direction giving the incorrect vP = -


2.28 m/s.  Application of the Principle of Conservation of Momentum therefore resulted in an incorrect final velocity of Q, vQ.


To find the coefficient of restitution, the students need only apply the equation from its definition.  The most common mistake was reversing the change in speeds, or using the reciprocal.  A few gave answers of  e > 1.


The impulse between the particles is obtained using Impulse = mass (final velocity – initial velocity), however, many mixed up which was the impulse either on P or on Q, and hence the resulting direction of the impulse was not correct for their statement.


Question 4.


The question is a standard text book question of two bodies projected at different times and colliding in mid-air.  However, the question was poorly answered by most, with a few who answered the question completely correct.


Although the question explicitly described the problem regarding the inclination angles, and the time of flights for each particle before collision, the common mistakes were as follows:


Time of flight instead of just: first body – 2 s and second body 1 s, they were taken as: 


either 
first body:  – 3 s and second body:  – 2 s


or 
first body : – t s and second body:  – (t+1) s


Even with the correct notation of:- 


either first body:  – (t+1) s and second body:  – t s 


or first body: – t s and second body:  – (t–1) s


many found difficulty with the algebra, not realising that the time value was implied.


Few resolved the horizontal and vertical velocity components incorrectly.


Many students realised that at the collision: sx1 = sx2 and sy1 = sy2 , however some did not perform the algebraic solution of the two equations correctly.


A few used the incorrect condition that: vx1 = vx2 and vy1 = vy2 or some form of equality of velocity.


Some students stated and used the range equations for the two bodies and concluded that they collide in the same horizontal position on the datum position.


Others derived the equations of the trajectory for each body, and were then stuck as what to do with these equations.


Question 5.


This question was generally answered well and good marks were obtained.  However, the common mistakes were:


completely misunderstanding the question and drawing the problem incorrectly


not including the frictional force, or not showing it in the correct direction


not resolving the forces parallel or perpendicular to the slope correctly (or the equivalent) 


the value of the modulus of the elastic string of 50 N was used as the tension in the elastic string by a few students


However once the tension in the string was found, calculating the extension in the string was straight forward.


Question 6.


This was  well attempted by many candidates. 


The most common errors were:   omitting the force in rod BC,  introducing  vertical  reactions  at the nodes  B and C, and/or treating  the light rods as heavy rods. 


Question 7.


The overall performance in this question was satisfactory. Parts (i) and (ii) were very well tackled. In the last part, a significant number of candidates did not find the correct tension in the coupling because they did not consider separately the car and the trailer.


Question 8.


Many candidates did not seem to understand this question. 8.5% did not attempt this question  and about 30% considered the particle B of mass m to be rotating in a horizontal circle with the ring as centre and particle A of mass M below B. The remainder of the candidates managed to obtain an average mark of 6.


Question 9.


The performance of the candidates in this question was very disappointing with many incorrect assumptions. Only 5 students answered this question correctly. Many made the erroneous assumption that when the particle was at its furthest distance from O, the tension in the string was equal to the frictional force and concluded that the particle moved with constant acceleration through out the motion.


Question 10.


About  85% of the candidates attempted this question, and most attempts were satisfactory. 


In (i), many students omitted the constant vector of integration.


Part (ii) was left out by quite a few candidates. Some students found ()


-


rij


g


                     instead of  ()


-


vij


g


. 


Part (iii) was well done by most candidates.


In (iv) very few wrote down:       1


0


Work Done   =  


dt


ò


Fv


g


. 


Some simply found Fv


g


 and substituted  t = 1.
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