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Introduction
The paper proved to be very demanding for many of the candidates, but most were
able to complete it in the time allowed. Much of the work produced was clearly and
logically presented but an increasing number of candidates need to be reminded to
include full explanations of methods used. A number of solutions were very difficult
to read because the handwriting was illegible and this sometimes resulted in a
significant loss of marks. Candidates also need to read questions carefully and
ensure that they answer the question asked. By far the best source of marks came
from the first two questions and parts (a) and (b) of question 5 whilst the ones that
caused the most difficulty were questions 4, 6 and 7.
In calculations the numerical value of g which should be used is 9.8, as advised on
the front of the question paper. Final answers should then be given to 2 (or 3)
significant figures – more accurate answers, including fractions, will be penalised.
Question 1
This proved to be a straightforward starter with many candidates earning full marks.
Of the errors seen, the most common were failure to use an integrating factor –
methods for solving second order differential equations were sometimes used,
omission of the minus sign in the power of e in the integrating factor, failing to
multiply throughout by the integrating factor and forgetting to add on a constant of
integration.
Question 2
There were many completely correct solutions to the first part of this question. Of
the few who were unable to obtain the given equation the majority had no idea
where to start whilst a few simply missed out terms. In part (b), a number of fully
correct answers were also seen and it was pleasing to see evidence of accurate
integration. The most common errors were using 15 instead of -15 for the rate of
increase of the mass, taking the initial mass as 2100 instead of 1500, failing to find
an expression for v in terms of t and evaluating between t = 0 and t = 40 instead.
Question 3
Many candidates scored full marks on this question. There were few errors in part (a)
and most were able to obtain the given answer. There were many errors, however,
in the second part. A number of candidates continue to use v2=u2 + 2as for motion
which is not in a straight line and will be penalised despite it giving a correct
expression for the speed of the particle before the impact. Of those who correctly
attempted to use energy to determine this, a number used the moment of inertia of
the body rather than that of the particle. A significant number then failed to use
conservation of angular momentum in the impact between the particle and rod and
hence used an incorrect angular speed in their final energy equation. However, the
potential energy loss was almost always correctly calculated, either separately or by
using a centre of mass.

Question 4
There were very few completely correct solutions. Most were unable to find an
expression for the angular acceleration by taking moments about Q and many failed
to write down a correct equation for the motion perpendicular to the rod. Many of the
equations seen were dimensionally incorrect due to wrong acceleration components
being used. Of those candidates who were able to make some headway, the most
common mistakes made were errors in masses or distances or simply sign errors.
The few candidates who found the angular acceleration by differentiating an energy
equation usually did it correctly and went on to score full marks.
Question 5
Parts (a) and (b) were almost always correct with the printed answer in part (b)
providing a useful check for the working in the first part. Rather surprisingly,
however, the last part was often poorly done. The most common error was failing to
use moments of forces with appropriate displacement vectors. In particular it was
common to see F3 used with the displacement PQ instead of OP or OQ. Occasional
sign errors in the vector products were also seen and F x r used instead of r x F,
although if used consistently in part (c), there was no penalty.
Question 6
Part (a) was often poorly done. Three equations were required and of those
candidates who knew to use the equation of motion for each particle, many assumed
that the tension in each part of the string was the same. They were then unable to
form the third equation, the equation of motion for the pulley and were therefore
unable to find the angular acceleration. In the second part those candidates who
were able to form an energy equation or a correct equation of rotational motion were
generally successful but the majority were unable to make a coherent attempt.
Question 7
A large number of candidates were unable to prove what is a fairly standard result in
part (a). Many made it much more difficult by taking their strip perpendicular to
instead of parallel to AB. Of those who did take a parallel strip, many then simplified
the problem by assuming that the triangle was isosceles or even equilateral and lost
a lot of marks. In the second part, a deduction from part (a) was required for the
first mark, and this was often lost. The final part proved to be a real challenge for all
but the very best candidates and there was a lot of fudging to obtain the given
answer. Most candidates had problems dealing with the masses involved and many
tried to use the parallel axes rule for a triangle without having the MI about an axis
through its centre of mass.
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