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International GCSE Further Pure Maths
Paper 4PMO 02

Candidates found paper 1 considerably harder than paper 2. The responses, or lack
of them, which were seen for question 1 of paper 2 suggested that many
candidates are still not taught this topic. Many candidates are still not aware that
when the range for answers for angles includes =, the answers are required to be
in radians. Some candidates seem unable to abide by rounding instructions given in
questions and others use rounded answers in further calculations which leads to
inaccurate final answers.

It is good practice to quote formulae before using them. In almost all cases, a
correct formula with values then substituted for the variables can gain the method
mark even if an error is made on substitution. Without the general formula on the
page, an error on substitution means the method mark is lost and this can have
serious consequences for the following work.

Some candidates have calculators which can solve quadratic equations simply by
entering the coefficients in the correct manner. Whilst this is generally an
acceptable way to solve an equation which is correct, it is inadvisable in an
examination as there is no supporting working to be shown. If the answers are not
correct (and an incorrect equation cannot yield correct answers) any method marks
available cannot be awarded.

There were still cases of candidates who needed extra space for a question using
surplus space intended for a different question and not clearly indicating this had
been done. This is a very risky practice; an extra sheet of paper should be
requested instead.

Question 1

Many candidates failed to score any marks on this question. Few could select an
appropriate right angled triangle and then use the appropriate trigonometric ratio.
Those who did make some sense of what was being asked mostly knew to work in
radians, with only a few working in degrees.

Part (b) was more successful as candidates could see a clear strategy for finding
the area of the sector and subtracting the area of the circle. Most knew the
formulae needed but more than half only worked with the 6 they found in part (a),
rather than 26 . This was a rare case where showing and using the general formula
was not always sufficient to gain the method mark. Failing to double the answer
from part (a) implied that only half the angle of the sector was required.

Question 2

Most candidates were able to prove part (a) but some candidates gained only the
first method mark.

A significant number of candidates found it difficult to answer part (b), especially
part b (ii). Some candidates used calculator answers of sin 15° and cos 15°, then
simplified their result to obtain the required answer.



Question 3

In part (a) many candidates handled the powers of 3x? and the factorial numerators
very well in the expansion. However, there were a considerable number of mistakes
made when working with the fractions.

Not many candidates omitted part (b) entirely, as has been the case in previous
years. The main error here was in handling the negative sign, with many retaining it
inside the square root. When candidates rewrote the expression as a product in part
(c) most worked efficiently and scored 2 or 3 marks. Others wasted time by redoing
the expansion from part (a). Part (d) was well answered, and even if the answer to
part (c) was incorrect, candidates knew how to equate the relevant parts of the
expansion to find the value of k.

Question 4

Part (a) was very well done by most candidates. The product rule was correctly
applied in almost all responses, with only one or two incorrect differentials of sin5x
to either —sin5x or cos5x. There were candidates who tried to differentiate each
component directly with no work suggesting they knew the product rule and so
gained no marks.

Part (b) was similar, with only a few candidates unable to apply the quotient rule.
The quotient rule was correctly applied in almost all responses with only occasional
errors of sign, although a large number of candidates, having gained the available
marks, continued to try to simplify their answer and made basic algebraic errors.

Question 5

Part (a) was very successful, with only a small number of candidates not able to
attempt it. They knew to rewrite the expression writing A=B and then used the
Pythagorean identity to obtain the desired result.

In part (b), most candidates gained the mark but some failed to appreciate what was
required and left this part blank. Many of this latter group then used a correct
identity in part (c). Some rushed to the conclusion that k =2 without any working.

Candidates knew the correct integral to use in part (c) to find the volume of
revolution. However, many failed to make the connection with the earlier work to put
this expression into an integrable form; candidates at this level should be aware that

9sin’ 2x cannot be integrated without some initial manipulation.



Question 6

Part (a) was completed correctly by many candidates, usually by finding an
expression for A including h, and then substituting for h from the volume
relationship.

The need to differentiate in part (b) and equate the answer to O was well
understood, although there were a noticeable number of errors in differentiating.
Some of the responses did not go on to use the second differential or any other
method to justify the minimum area, and a smaller number made errors in the
differentiation, often with first term. Many failed to gain the final accuracy mark in
part (b) as they did not give a proper conclusion to their justification of the
minimum. Having been told in the question that they were dealing with a minimum

o . dA .
value it is essential to state that d_ >0 and so the area was a minimum.
X

Part (c) was generally done well, including by those who had made earlier errors,
although some candidates substituted their value of x into the differential not the
expression for A.

Question 7

Again, a very successful question. In part (a) most found the gradient using the 2
points and then substituted into y—y, =m(x—x,) or y=mx+c, using a point

(sometimes the mid-point of AB) to find c. Candidates were accurate and careful.

Part (b) caused some problems as there were many attempts which did not follow
through to a conclusive proof. Many found the 2 gradients, but didn’t link these to
the same coordinate. Some set the 2 equations equal and found the single root but
didn’t give a satisfactory conclusion.

Part (c¢) was successful for the vast majority of candidates; however, time was
wasted by those who repeated their work from part (b).

It was pleasing to see how succinctly candidates dealt with part (d). They
manipulated the gradient and used appropriate coordinates from part (c) to find the
equation of the normal.



Question 8

Very few candidates scored all the marks available on this question. However the
great majority did complete part (a) fully correctly. Those who wrote down a vector
equation and then substituted values were the most successful, except in the rare
instance where the equation was incorrect, eg AB=0A+OB . The ratio in (iii) was
used correctly by the majority of candidates.

Part (b) was much more problematic. Only a small minority wrote down a vector
equation, with most starting by trying to find an equation for PX or MX in terms
of PM . Failure to do so frequently ended the attempt at the rest of the question,
although a small minority decided to assume MX was equal to PM . Of those who
did write down an equation, the equation OX + MX =OX was seen most often.

Those who correctly used parameters for an appropriate equation containing OoX
were then able to find the right answer, with very few errors seen at this stage.

Part (¢) was usually not attempted or resulted in no marks. Very few candidates got
as far as linking the areas of AOM and AOB, and even fewer connected OMB and

OMX, usually due to a lack of a value for OX . Those candidates who scored any
marks usually gained all three. Many candidates who tried to answer part (c)
assumed that as the question was about the ratio of areas of two triangles these
triangles must be similar.

Question 9
A few candidates dealt with this as an arithmetic series question and so scored no

marks. Parts (a) and (b) were done well. However, problems arose from part (c)
onwards, with candidates unsure of which common ratio to use. Those who tested
the two values for r from part (a) were successful at selecting the appropriate one
and proceeded to a correct conclusion. The formula used was mostly correct and
candidates knew which of their values to substitute into it.

Many candidates omitted parts (d) and (e) altogether.

Finally, in part (f), candidates knew how to find the sum to infinity but didn’t have a
ratio of the appropriate size to progress. However, those who used the correct ratio
proceeded to use the correct sum to infinity and sum of n terms formulae and used
these in an inequality. Candidates seemed confident solving the inequality using
logs correctly. Unfortunately there were many candidates who then rounded their
answer up to 6 after all that hard work.

Question 10
The great majority of responses to this question were fully correct. It was very rare
to see an error in part (a) or (b), other than of the basic arithmetic kind.

In part (c) almost all candidates understood that they were required to change the
base of one of the logs and then solve a quadratic equation. Marks were only very
occasionally lost in getting to the correct quadratic, and even more rarely in getting
the correct answers from the log equations.
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