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The small number of candidates for this paper covered the full range of ability. There
were a few clear and confident responses, but many where the candidates showed little
understanding of the topics covered.

Candidates should be reminded to read the questions carefully and ensure that they have
responded to all the information provided. This was particularly true in question 2 where
many candidates thought that this was a lamina, not a framework. It was also a problem
in question 4(c) where candidates were given values for the speed and needed to find the
corresponding values of the time in order to evaluate the integral.

The better candidates could see the links between the things that they were asked within
a question, for example, they understood that the distance found in question 1(a) was
relevant to what they needed to do in question 1(b).

In calculations the numerical value of g which should be used is 9.8. Final answers should
then be given to 2 (or 3) significant figures — more accurate answers will be penalised,
including fractions but exact multiples of g are usually accepted.

If there is a printed answer to show, as in 2(a) and 4(a), then candidates need to ensure
that they show sufficient detail in their working to warrant being awarded all of the marks
available and that they end up with exactly what is printed on the question paper with no
errors in the working.

In all cases, as stated on the front of the question paper, candidates should show sufficient
working to make their methods clear to the examiner and correct answers without working
may not score all, or indeed, any of the marks available.

If a candidate runs out of space in which to give his/her answer than he/she is advised to
use a supplementary sheet — if a centre is reluctant to supply extra paper then it is crucial
for the candidate to say whereabouts in the script the extra working is going to be done.

Question 1

(a) Most candidates used the correct areas for a square and two triangles. They were asked
to find the distance of the centre of mass from 4D but many preferred to work from FE.
Some made the required adjustment to obtain the given answer, but others just stopped.
There were several arithmetic errors.

(b) Most candidates who attempted this part of the question understood that they needed
to take moments about /. There were some fully correct solutions, but also several errors
in the distances used, most notably using a in place of 3a.



Question 2

This second centre of mass question proved to be far less accessible to the candidates,
many of whom did not respond to the description of the diagram as representing a
framework.
(a) The given answer should have given an indication to candidates if they had made a
false start. This did not seem to be the case. The most common errors were:
e Using areas in place of lengths of rods.
e Including BC twice or not at all.
e Using the formula for the centre of mass of a semi-circular lamina in place of the
formula for a semi-circular arc.
e Using an axis parallel to BC and not making the appropriate adjustment to find
the distance asked for.

(b) Very few correct solutions were seen. Candidates needed a clear diagram to identify
the required angle and to be using the correct distances. Some candidates found one of
the relevant angles but in the absence of a clear diagram did not realise that there were
two angles to be found.

(c) Very few candidates were able to offer a correct solution to this part of the problem.
The most successful solutions used a moments equation with position vectors for the two
components, as in the alternative method on the mark scheme.

Question 3

(a) There were several completely blank pages responses to this question and others which
demonstrated little understanding of the problem. The majority of candidates did start
with an attempt to resolve. Some responses included no mention of friction at all and the
errors R =mgcosa and Rcosa =mg were common. Those candidates who resolved
successfully in both directions usually went on to reach the given answer.

(b) Many candidates obtained the correct answer, but the majority did so by starting again
and resolving in both directions again. Very few realised that they simply needed to
substitute x# =0 into the given answer for part (a).

(c) The majority of candidates did not understand what they needed to do to obtain this
result. Some tried substituting values for u to test the statement. Several candidates

thought that the value §, mentioned in the question, should be part of the solution. A few
worked backwards, showing that if U <V then x>0, which is true, but does not answer
the question as written.



Question 4

(a) A few candidates did not appear to know how to differentiate an exponential function
(see 8MAQO sections 6.2 and 7.1), but the majority understood that a = % The main
¢

difficulty was that the question is a “show that..” question, so the solution needs a clear
sequence a =...=...=2v+1 or an appropriate concluding statement. A few solutions did
not mention v at all.

(b) Almost all candidates gave the correct solution.

(c) Several candidates set up an appropriate differential equation and attempted to
integrate. There were some who could not integrate exponential functions, but the most
common mistake was to use incorrect limits. The majority of candidates used 1 and 4 as
their limits for ¢ instead of using v=1 and v =4 to find the limits for ¢. The substitution
of the correct limits into their integral was not always correct — some forgot to use the
lower limit and others could not manipulate exponentials and logarithms. The question
asked for an exact value, so a decimal approximation was not acceptable.
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